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NOTE ON THE UNITED STATES DYNAMITE 
CRUISER VESUVIUS AND KINDRED TOPICS. 
By Ropert MANskEL, Whiteinch, Glasgow. 

Noricive last week, in a contemporary, the construction 
elements and trial data of the United States cruiser 
Vesuvius, may I request you to publish my analysis of 
the figures there given, as an illustration of application 
of the principles and explanations I have occasionally 
forwarded to THE EncineER. The data I chiefly refer to 
are as follows : 

U.S. Dynamite Cruiser Vesuvius, 

i a 


14°88 


Trials, 
125°3 
175°75 
18°94 280°6 
21°64 278°8 
Twin screw ers driven by two sets of four 
cylinder engines, diameter and stroke of high-pressure 
cylinders, in each, 21‘5in. and 20in. respectively. Hence, 


“8 
= —2°8655. 
2,1010 


The signification of the foregoing figures seems to me 
to be as follows: In this particular vessel, when the sum 
of the pressures upon a unit of each of the four cylinder 
istons, of each engine, amounts to 9°69 lb., the machine 
Sate to move, and increases in speed pari wit 
the piston pressures, until the third speed is attained 
This quantity justifying its mechanical title “ Morin’s 
Constant,” by remaining constant, and acting as a resisting 
pressure or resistance; the power expended upon it, at 
those respective speeds, are determined by the formula, 
d*s ' ‘9865 
Log. W = log. (2 x aro104 8 ) 28655 + “9862 
+ log. N = — 1517 + log. N. So that we have : 
Trials. I II 
~ N=” 2-008) 2°2449 2°3629 
Log. W= 1°9497 2°0066 22146 
These are the logs. of the power expended on this 
constant resistance, and to find the gross power expended 
on all resistances at those trial speeds, as I have shown, 
we have only to add, to each, the same small fraction of 
the speed, and the sum will be the logarithm of the gross 
power. In this vessel, this fraction is 05722—a little over 
one seventeenth—proved as follows : 
cm 
Wehces, *05722 V 
W, as above 
By data 
differences - 0001 +0001 
No one could seriously expect explanation as to these 
small differences, such clearly lying within limits of un- 
avoidable errors of observation and calculation. It might 
be suggested, with extreme probability, the speed given 
as 14°88 knots in reality was only 14°87, in which case, as 
shown in the last column, the agreement of the formula 
and data is practically perfect. We have now to treat of 
another matter of greater importance and difficulty. 
About the third speed a change of circumstance takes 
— which, though perfectly definite, is only made 
nown to us by its effects. This frictional quantity now 
fails in its property of constancy, and changes from 
9°69 lb. to the very much smaller value 1°787 lb.; while, 
simultaneously, the small fraction of the speed varies in 
the opposite direction, and increases from ‘05722 to ‘096. 
The proof, as before, is: 
d? s wor —rr 
Log. W = log.( 2 * 31,010 x 1°787 xN)= 1°1174 + log. N. 
Ill. 
-11174 
23629 
1°4803 
18°94 
1°8182 
1:4808 
82085 3°6401 
82984 3°6401 
These facts are mathematically expressed thus :— 
U.S. Cruiser Vesuvius. 
Speeds up to 18-94 knots, log. 5 = - 18517 + 05722 V. 
log. E . 


For higher speeds, RN 


These are not properties, singular, to this vessel. Every 
well-conducted series of speed trials, over a great range 
of i will yield similar, and, in cases, more striking, 
results. 


in my usual notation, we have, log. 2 x 


5 . IIL 
-1°8517 -1°8517 -1°8517 





Ill, 


(if 11.2) 
18°94 


14°87 

10888 “8509 
2°446 20966 
3 2984 2°9475 
3° 2084 2°9474 


I. 
10°6 
6065 
1°9497 


2°5502 
25568 





oie ung 


IV. 
-11174 
2°4458 
~_ 15627 
21°64 
2-074 
15627 


auuununno 


Sum, or log. E 
By data - 


= 11174 + °096 V. 


It will be of interest to quote a few cases :— 
Knots. 
H M.8, Prince Consort Speeds up to 11°2 log. : 


» Howe’ 

” ” above ,, 
Italian W.S. Lepanto up to 15°1 

” ” above ,, 


1:0077 + 0575 V. 


“3504 + °1162 V. 
“6141 + °08275 V. 
“3086 + ‘102 V. 
“7240 + 0°744 V. 
“2328 + °105 ~V~ 
“7980 + °0888 V. 
1°2685 + 053 V. 


above ,, 
up to 16 


above ,, 
up to 16°05 


Henn 





Torpedo launch (Yarrow) _,, 


up to 17°63 2 
VO 4, 1 
to 18°94 1 

1 


6415 + 070 ~Vz. 

” ” ” 0997 + 046 V. 
Vesuvius (as shown) 9 “8517 + °05722 V. 
ss » above ,, 1174 + 096 Vz 


To proceed further in this inquiry, I have to recall 
attention to the fact, the fundamental relation, log. © 


” a 
u 


= C + c V—where C = log. ait and c = (a — n)— 
’ 


expresses a law which will be found satisfied, although, in 
the same vessel, at different speeds, we may have widely 
different values for the quantities C and c, and these 
differences express, and are a measure of differences which 
exist either in constructive details or in the circumstances 
of trial. Again, many vessels have the same value of c; 
for example, the following :-— 

H.M.8.8. Himalaya, in which, log. ‘= 


” Heroine, ” so = 
» Opal - y= *2822 + 081 V. 
» Achilles 1 (1)&(2),, = *8697 + °081 V. 

As an example, the last of these may be written, log. E 
= (8697 + log. N) + ‘081 V; and from the Admiralty 
tables we have, for trials (1) and (2) :— 

AM.SS. Achilles, 

Vv N E whence: qd) 
a 14°36 46°67 5085 Log. C= *8697 
2) 11°88 27°50 2546 Log. N= 1°6690 


5402 + *081 V. 
“0490 + °081 V. 


(2) 
*8697 
1°5740 
~~ (4.¢., loge. of work 
Log. W= 2°5387 2-4s7 {dave on Morin’s 


constant. 
again, values of +081 V = 1°1682 “9628 
sooo work = Se 
sistances ! 
-*. E = 5084 2547 
By data = 5085 2546 
Note, in these two trials, the pitch of screw is stated to 
be 30ft ! Let us now try experiments (3) and (4), where 
a variable pitch was applied, the average, approximately, 
being 26°33. And, again, experiments (10) and (11), 
where the pitch averaged about 25°33ft., we should arrive 
at the following conclusions :— 
Trials (1) and (2). Pitch of screw, 30ft. Log. © = ‘8607 + “081 V. 
» (8)and(4) ,, » 26°83ft, ,, =1°0000+4 -074V. 
» GO)and(1l).  ,, » 25°38ft. 4, =1°0859 + -0678 V. 
From this it will be seen, alteration of pitch of screw 
produces precisely similar changes of constants to those 
which, at particular epochs, seem to entirely alter the cha- 
racteristic of the ship’s resistance, and the power required 
to propel her! Although no alteration has been made 
upon the constructive pitch of the screw, it may be pointed 
out; pitch of action, and not constructive pitch, is the real 
agency; and for long, a clue has been laid to the circum- 
stances, in virtue of which, this pitch of action is necessarily 
different from the constructive pitch; and is subject to 
changes which, the trial data demonstrate, do really take 
place! Let us suppose a particle of water at rest, and 
acted upon by the screw. This will communicate to it 
a velocity astern, equal to the retrograde action of the 
screw, less the speed of the vessel. If the particle, 
however, previously, had a slight independent sternward 
movement, the resultant action would be that due to a 
screw of somewhat finer pitch. Conversely, if the inde- 
pendent motion had been in the direction of motion of 
the vessel, the resultant action would be that of a coarser 
pitched screw. Now both these movements, in virtue of 
the vessel’s direct movement, are communicated to the 
water in which the propeller is acting. I believe it was 
first insisted upon by the distinguished mechanician, the 
late General Poncelet, the displacing action of a vessel 
upon the water produces a sternward current, precisel 
analogous to a current through a peculiar pipe, of which 
the hull of the vessel formed the one side. Poncelet’s 
current, or this retrograde flow past the vessel of the 
water displaced in her path, and the propeller’s action in 
this current, must give a modified value to the constructive 
pitch. Again, in the frictional drag of the immerged 
surface upon the film of water, immediately in contact 
with the wetted surface, we have at least an approxi- 
mately known expenditure of power, principally expended 
in producing a definite movement of this film in the 
direction of the vessel’s movement. This movement is 
concentrated in the wake, and the action of the propeller 


sum, or log. E = 8°7019 


against it, is equivalent to another modification of the | Log. s 


constructive pitch; and it is a question of circumstances 
how much the pitch of action is greater or less than the 
constructive pitch. Besides, there are closing-in currents 
and alterations in pressure due to accelerated or retarded 
velocities in the displaced water; and it is not surprising, 
with several conflicting elements, that at icular epochs, 
wemay have suddenalterationsin the predominating move- 
ment, and these are involved in, and definitely registered 

* A noticeable fact in this table is, in the British ironclads, beginning 
with the early Prince Consort, alsoin Vesuvius the coefficient of V is least 
for the low , Whereas, in the launch and Lepanto this 
coefficient is much the less for high s: A little consideration will 
make obvious, — question of gels for speed is affected 

0 


by these chang , and whether a given vessel belongs to 
the one or other of these classes. 








by, the constants of a peculiarly simple equation; from 
which, by simple inspection of the differences of the first 
term of the second member, we can at once deduce evi- 
dence of the curious variations in the value of the quan- 
tity I have denoted by the symbol f, and have explained 
that in mechanics it is known as “ Morin’s Constant ;” the 
constancy, however, being only conditional, and subject to 
very serious changes, so that over a great range of rpeeds, 
with fine, full-powered vessels, we may have three distinct 
consecutive changes of values of the quantities C and c. 

To illustrate, at least, some of the principles involved 
in the foregoing explanations, no experiments could be 
made, more extensive or conclusive, I need scarcely add, 
more valuable, than those made a few years ago by the 
Admiralty authorities upon the despatch vessel H.M.S.S. 
Iris. In the papers by Messrs. White and Wright, pub- 
lished in the “ Transactions” of the Institution of Naval 
Architects, all the necessary data will be found for five 
distinct sets of experiments made at the same draught of 
water ; and therefore more conclusive than those I have 
referred to on the Achilles, which would require a 
correction to separate out the effects of increased dis- 
placements, concurrent with the increments of pitch of 
screw. Very approximately, the various sets, in the order 
they were made, yield the following results :— 

H.M.S.S. Iris. 

* Trials, 
Bet I. Log. 7 “5880 + “0805 V.—Or, generally, Log. © =O +cV. 
d2s 
aor + 16 & 
= (a —n). 


6072 + °0756 V.—where C = Log. 


6126 + 0703 V.—and, ¢ 
5944 + 0707 V. 


od ” 

To show that these formule really express the experi- 
mental facts, let us test the first and fourth set as 
follows :— 

From L. . E = (5830 + . N) + °0805 V. 
i: = (Soe 4 Loe, NY or0r 

The bracketed part of the second members, as has been 
shown, representing the logs. of the works done on Morin’s 
constant, while the remaining term is the logarithm of 
the factorial element, involving the speed of the vessel, 
and the multiple of the first part, the sum expressing the 
logarithms of the gross power expended upon all resist- 
ances to the vessel’s movement, at the speed V. 

Trial data Tris I. Tris IV. 

Observed Re Indicated Revo- 

‘ ame lutions. poems. Speeds. jutions. 

v. N. E. 2 N. 
93 25 
76°93 
59°39 
39°15 

Since, by— 

I, © =5830. Then, log. f= *9017, and f= 7-975 
Il, © ="5072 = 8259 yy 
ll. C =-6126 18 ,, 
IV. C ="5944 = ‘9181 4, = 8187 
V. C=7006° 5 5, =10608 ,, =12170 

Test of First and Fourth Set of Experiments. 

Trial I.—For works done on Morin’s constant, f = 7°975 :— 

Speeds. @ (2) (3) (4) 
ine =—14813 —1°6813 -1-6813 -1°6813 
20,010 

Log. f 9017 9017-9017 “9017 

Log. N 19592 1°9146 1°8136 _1°6871 

Sum, or log. W 25422 24976 © 2°8966 22201 

Observed speeds 1658 1512 12°06? 819 

True speeds 1657 «1518S: 12°06 8°17 

Product *0805 V 13339 12220 9708 = °657 

Add log. W 275422 2°4976 —2°3966 22201 

.. Log. E 88761 3°7196 8°3674 28778 (5 oe 

By trial data 8°8752 3°7202 3°4082 28779 

This calculation shows, either the third speed, 12°06, is 
very erroneous, or—most likely—a wrong diagram has 
been calculated for the power. 2334, and not 2560, 
indicated horses, is the power corresponding to 12°06 knots. 
The other observed speeds differ slightly from those I 
have taken as the ¢rue speeds, those slight differences 
being due to variations in tidal and wind drift. 

Trial IV.—For work done on Morin's constant, f = 8°187 :— 

q@) (2) (3) (4) 

= -1°6813 -1°6818 -1°6813 ~1°6818 

‘9181-9131 81819181 
19696 1°8861 1°7737 1°5927 

‘ ; ; Work d 
2°5640 23681 21871 { Wort coonatunt 
18°59 1248 = 882 
18°59 12°43 8°88 
1:3143 “8788 °5882 
Add log. W 2°5640 2°4805 2°8681 21872 Wilasis 
. Log. E 8°8783 3°5976 82469 -2°7754 { pow reng 
By trial data 88783 85975 8°2467 ~—-2°7752 


In this case, it will be seen, a tidal drift variation of 


* It will be obvious, how very nearly, with her first arrangement, the 
Iris with vessels I have quoted as belonging to the Himalaya 
type, in which we have c = ‘081. The lowering of this coefficient, with 
successive variations of the propeller, as fully given in the papers i have 
mentioned, and theamelioration of speed consequent, are very interesting. 


In Iris. 


= 6698 log. 7! = -1-6818 


21,010 
= 8°587 





{ Work done on 
\ Morin’s constant 





nou 


Los. 37010 


Log. N 
Sum, or log. W 
Observed speeds 


True speeds 
Product ‘0707 V 





2°4805 
15°75 
15°80 

11i71 


nuouuna dt 
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one-twentieth of a knot, retarding the second speed and 
assisting the third, gives a practically perfect agreement 
between the formula and the trial data. 

June 22nd. Ropert Manse. 








THE PARIS EXHIBITION — PROFESSOR ELIHU 
THOMSON’S WELDING MACHINES AND 
PERSONAL EXHIBIT. 

In few departments of applied science can it be said that 

the researches of the scientist have become so rapidly 

developed into industrial and commercial realities as in 
the recently-developed art of welding by electricity. 

Great interest is evinced in the electric welding operations 

demonstrated daily by the Thomson Electric Welding 

Company in the Machinery Hall. To the most casual 

observer there is something very attractive in witnessing 

the rapid heating of a solid bar of lin. or 1}in. iron, and 

the comparative ease in manipulation required to effect a 

weld. Not the least interesting part of the operation is 

the complete localising of the heat to the abutting ends 
to be welded ; the bar being, in fact, removed from the 
machine by hand after welding, and remaining perfectly 
cool at the outside extremities for a minute or two before 
conduction through the body of the metal has taken 
place. 
applied to wrought or soft iron and steel appears to be so 
much more rapid, clean, and certain than the operation 
as carried out in the smith’s shop, it will yet remain for 
some time a question of expediency as to its general 


| means that it is possible to produce such an enormous 


But while the process of electric welding as | 


current. The transformer itself is built with a laminated 
iron core made up with flat rings of soft iron, forming a 
cylinder about 1l5in. long and 12in. outside diameter. 
Wound round this cylindrical core, in the same manner 








of times the field has been excited to the strength 
required for welding. The mechanism is simple and acts 
by the attraction of a piece of soft iron to the pole of the 
field magnet every time the field is strongly excited, this 
attraction acting on a pawl and ratchet wheel and moving 


as a Gramme armature, is the primary coil consisting of |a train of wheel work. The other alternators above 
seventeen turns, each containing four insulated wires | 


connected in two sets in multiple are. Some of these 


turns on the upper part of the transformer are visible in | 


the illustration of the welding machine. 


through the centre of the cylindrical core, being tubular 
in section and measuring 4}in. and 1jin. outside and 
inside diameter, while the two side arms, holding at their 


and of 21 square inches sectional area. The left-hand 
clamp is fixed to the machine and is insulated from it, 


the other by means of the ratchet lever seen to the right. 
The movable clamp is not insulated, and slides in guides 
so that during the operation of welding, when pressure is 
applied to the abutting ends, the bars are maintained in 
true alignment. By means of the two hand wheels seen 


in front of the machine screws are turned which grip the | 


bars to be welded in their respective clamps. _The bars 


The secondary | 
circuit is of massive copper, one arm of which, passes | 


described are similarly fitted with weld-counters. The 
adjustable resistance board seen behind the welding bench 
is in the exciting circuit, and the switch arm provided 
with a carbon rod at the point of contact is for throwing 
the machine in and out of action by closing or opening 
the exciting circuit. On the bench to the left is a pair 


| of extra copper clamps for very small work, which can 


themselves be fixed in the ordinary clamps when required; 
extremities the copper clamps, are rectangular in section | 


the limits of size of work for this machine being rods 


from 45 to sin. diameter. The dynamo is driven at 


| 2400 revolutions, and is a two-pole machine, the periodic 
while the right-hand clamp can be moved from or towards | 


frequency being therefore 40. Below the two collecting 
rings may be noticed an upright standard carrying a pair 
of carbon brushes, which, by a light friction on the rings, 
keep them constantly clean and of regular surface. The 
lever on the right of the bench is for pressing together 


| the abutting ends during welding, the illustration show- 


are first filed or ground slightly conical at their ends, | 


so that the heating, and therefore the welding, starts at 


| automatic welder, Fig. 4. 


their centres and spreads out gradually .as pressure is | 


applied, forcing all extraneous matter, such as scale and 
oxide, outward, and making a perfectly clean and certain 
weld. 


ing also two wires fixed in the clamps ready for welding. 

This pressure and ultimate disconnection of the circuit 
on completion of the weld is automatically effected in the 
In the illustration the wires 
W W to be welded are shown fixed in position in their 
respective clamps, that on the left hand—C—being the 
movable clamp. The handle H is pulled to the left 


| against the pressure of the spring S, while the wire is 











adoption over the old method for these metals. 
in, is in the practicability of effecting, by its aid, welds in 


to weld; and, further, to effect welds between unlike 
metals and alloys, a feat hitherto, with few exceptions, 
impracticable. By the electrical process, for instance, 
copper, formerly so difficult to weld, can be united with 
great ease and certainty ; while cast iron, brass, gun-metal, 
bronze, German silver, zinc, tin, lead, and aluminium, 
hitherto considered unweldable, can be fused together 
with facility, either with pieces of like or unlike metals. 
The welding machines exhibited bear the impress of con- 
siderable ingenuity in design, and are great advances in 
many respects upon the machine shown in operation at 
the meeting of the British Association last September. 
The largest welding plant exhibited is illustrated in 
Fig. 1, and consists of an alternating dynamo, exciter, and 
welding machine. The alternating dynamo which delivers 
current to the primary circuit of the welding machine 
is a six-pole machine, running at 1000 revolutions, and 
developing 120 ampéres at 300 volts. The armature coils 
are wound flat on the surface of a cylindrical iron core in 
a longitudinal direction, the two ends of the series of 
coils being brought to two rings on the shaft, from which 
brushes collect the alternating current. Regulation of 
the electric energy supplied by the machine during a weld 
is effected by adjusting resistances in the main and ex- 
citing circuits. The welding machine consists primarily 
of a transformer for producing by induction a current of 
the necessary strength to heat large bars of metal. The 
current, which is 120 ampéres in the primary coil of the 
transformer, becomes increased to something like 30,000 
or 40,000 in the secondary, while the potential of 300 volts 


in the primary becomes approximately 1 volt by the pro- 
cess of transformation in the converter. 


It is only by this 





Where, | 
however, the great advantages of electric welding come | 





| commutator in the usual way. 
| 1500 revolutions, and therefore has a periodic frequency 
| of 50, the same as the alternator described above. 
| plant is illustrated in Fig. 2, where it will be seen that 
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Fig |-THOMSON’S HEAVY WELDING PLANT. 


A second “indirect” welding plant is exhibited, and 
consists of a four-pole self-exciting alternating dynamo, 


| part of the winding on the armature being reserved for 
metals which formerly it was impossible or very difficult | 


exciting the field through the medium of a four-part 
This machine runs at 


The 


the welding machine is of a different form for smaller 
work, viz., for bars in. to lin. diameter. The trans- 
former is enclosed below the welding bench, and the 
copper clamps are gripped by a special form of spring | 
lever working over an inclined rack, so that any siz 
material can be gripped easily by moving the lever to the 
required position on the rack. After welding, the release 
of the clamps is very rapidly performed by pushing the | 
top of the lever. The hand wheel and bevel gearing at 
the side are for regulating the pressure of the abutting 
ends during welding. 
The direct welder, in which the dynamo and welding | 
machine are contained in one, is illustrated in Fig. 3. The | 
wires on the armature of the dynamo which supply the 
welding current make but one single turn, the whole | 
of them being connected in parallel. The ends are 
connected to two rings on the shaft in the ordinary 
way, and on each ring there are two brushes to collect 
the current; these Siler supplied in order to offer 
sufficient sectional area of metal to carry the current. 
One pair of brushes is connected to the insulated fixed 
clamp and the other to the uninsulated movable clamp. 
At the left end of the shaft is seen the two-part commu- 
tator which serves to deliver a direct current to the field 
magnets from the coil on the armature reserved for | 
exciting. On this machine, attached to its field magnets, | 
will be noticed a weld counter, which registers on a set of | 
dials the number of welds effected, or at least, the number 


inserted at the right distance according to a set of tem- 
plates provided. The switch arm A is then turned to the 
left, as shown, and starts the welding current, the arm 
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being held in contact by means of a detent. As the metal 
softens, the spring S acts, and exerts pressure on the 
abutting ends, the movable clamp taking its motion from 
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THE PARIS EXHIBITION.—THOMSON’S LIGHT WELDING ELECTRIC PLANT. 


Fig. 2 























shown of fractured bars and chains which have been sub- | the primary current. It is essentially itself a transformer 
jected to tensile tests. The illustration, Fig. 4.4, shows | with a closed secondary circuit. It will be seen by the 
and to lessen the friction between them, copper rods are | the appearance of some of these fractures, and the figures | figure that there are two iron cores; the centre core C is 
placed as rollers between the clamp and the base, the ends | indicate their tensile strength in pounds per square inch. | movable, and the closed secondary circuit consisting 
of which can be seen in of one complete turn of 
the cut. The clamp car- massive copper is bolted 
ries with it the lever L, to it, and can be rotated 
which bears on the detent with it. Concentrically 
with an inclined surface, round the inner core, but 
in such a manner that not touching it, is the 
when one clamp has ring core on which the 
moved towards the other primary wire P is wound. 
through a_ pre-arranged This bea > is only over 
distance, the detent is a portion of the ring as 
released from the switch shown, and the closed 
arm, which then flies back secondary which _ sur- 
and cuts off the welding rounds the core can be 
current. moved over it by means 
In November, 1887, a of the handle to any 
series of tests on the required position. Both 
tensile strength of twenty cores are built of iron 
steel and wrought iron discs. The instrument 
bars with electric welds being connected into any 
was carried out by Lieu- circuit in which an alter- 
tenant - Colonel F. H. nating current is passing 
Parker, at the Ordnance permits of the regulation 
Department of the Water- of the current strength 
town Arsenal, Massachu- by moving the handle 4 
setts, for Professor A. E. carrying theclosedsecond- 
Dolbear, of College Hill. ary. When the latter 
It was found that the covers the primary coil, 
tensile strength of half- the resistance or opposing 
inch steel bars, which electro-motive force of 
before the process of the primary disappears 
welding was 100,000 lb. and the main current 
per square inch, became, meets with no hindrance; 
after subjecting to heat but as the secondary is 
alone 95,450 lb., and after moved along the circle 
welding, 75,000 lb. Heat away from the primary, 
evidently reduced the the opposing force of the 
tensile strength of the primary increases, and 
steel, but that of the reduces the main current 
welded portion was never- by the most completely 
theless 79 per cent. of gradual regulation. In 
the unwelded. Theridge fact the primary coil 
or burr made at the acts as a “choking” coil 
weld was, in every case, when the secondary is re- 
turned down to the same moved from it, and in this 
diameter as the bar. respect it is infinitely 
With a high-grade steel better than a resistance, 
of original tensile strength as it lessens the cur- 
of 130,000lb. per square rent without consuming 
inch, it was found that energy, and when the 
this high tenacity was primary is immediately 
not lessened by the weld- covered by the closed 
ing process; and with a secondary it acts the same 
lower grade of steel— as in a fully loaded trans- 
Bessemer — having but former, viz., its hindrance 
one-half the strength of is reduced toa minimum. 
the fine steel, it was found By the screw S and the 
that the tensile strength semicircular guide rod, 
of a weld was 97 per cent. Fig. 3-THOMSON’S SELF-CONTAINED WELDING PLANT theclosed secondary can ke 
of that of the original bar, fixed in any desired posi- 
On the stand in the Machinery Hall are exhibited One of the most novel and pretty pieces of apparatus tion. This instrument is also shown, together with a 
welded bars composed of various metals, one bar contain- | in use in the welding process is Professor Thomson’s re- quantity of most interesting experimental and practically 
ing iron, German silver, brass, and copper. Welds are | active or “kicker” coil—Fig. 5. It is inserted in the developed apparatus, in the personal exhibit of Professor 
also shown in gun-metal castings, spanners, rings, chains, | primary cireuit between the dynamo and welding machine, Elihu Thomson. The apparatus used by Professor 
pipes twist drills, bolts, and augers, and specimens | and is an extremely sensitive regulator of the strength of ‘Thomson in some of his most brilliant researches on 


the central rod to which it is affixed. To preserve good 
contact between the sliding surfaces during the movement, 
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alternate currents are here exhibited, in addition to | The doubled ends which commence the winding on each 


alternate current transformers, ammeters, voltmeters, 


coil are connected to a pointed brass discharger, fixed in 


watt-hour meters, motors, lamps, switches, lightning | between the two slate plates SS, and nearly touching 
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this discharger is a plate in 
connection with the earth. 
One of these arresters being 
connected to each of the two 
mains leading fromadynamo, 
the effect of a lightning dis- 
charge on the line is to 
spark across between the 
discharger and the earth- 
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er and if this occurs on 
th mains, it will have 
the effect of short-circuiting 
the machine. This is pre- 
vented, however, by the fact 
that the current now only 
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guards, &. We propose to give herewith details of some 
of this most interesting apparatus. The lightning 
arrester, Fig. 6, to be placed in the main circuit of an 
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PROFESSOR THOMSON’S REACTIVE COIL. 


installation, consists of two separate coils, one of which, 
C, is visible in the sketch. These two coils are connec 
in parallel, and are wound with in. copper ribbon, the 
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PROFESSOR THOMSON’S LIGHTNING ARRESTER. 


core being built of thin iron plates, bolted together in a 
cast iron frame. The winding of each coil is effected in 
the same way that an inductionless resistance coil would 


passes one way round the 
magnets, which are therefore 
magnetised, and cause, by 
the well-known repulsive 
action, the rupture of the 
spark, 

Professor Thomson’s Watt-hour meter, for alternating 
or direct currents, is shown in Fig. 7. The main circuit 
wires enter and leave the meter at A B, the B wire being 
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PROF. THOMSON’S CONSTANT CURRENT TRANSFORMER. 


connected to a transformer T T, contained in the meter. 
The current from the secondary wire of this transformer 
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ALTERNATE CURRENT MOTOR. 


| passes either by one mercury cup or the other, according 
| to which side the balance arm is weighted. The bulb at 
‘each end of the balance arm contains a star-shaped 
resistance coil, which is connected 
by one wire to a mercury 5 on 
one side of the apparatus, and by 
another to the centre mercury cup. 
Supposing one end to be heavier than 
the other, that end will establish a 
contact between the transformer coil 
and the resistance in the bulb on that 
side. Heating of the resistance will 
follow, and by the expansion of the 

















heated air formed, drive down the 
liquid contained in the glass tube 
connecting the two bulbs. This causes 
the other end of the balance to descend 
by the weight of the liquid forced 
through, and therefore cuts off the 
current from the first resistance bulb 




















and puts it on tothe other. A con- 
tinual rocking motion of the balance 
arm is therefore produced, and every 
upward motion of one side of the arm 
propels, by means of a pawl and 
ratchet wheel, a train of clockwork 
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PROFESSOR THOMSON’S WATT-HOUR METER. 


be wound—that is, the length of copper ribbon is first 
doubled in the centre, and then wound on the core 
spirally, with an intervening insulating strip, the two 
ends remaining after winding, forming the terminals of 
the coil. By this means the core is not magnetised by 
the main current, as this passes round it in both directions. 


which indicates, on a suitable set 
of dials, the number of watt-hours. 
The transformer is specially wound 
with a view to secure absolutely cor- 
rect electrical indications. 

Professor Thomson’s constant current transformer is 
indicated in Fig. 8. Here the iron core so nearly meets 
in the centre that as the field becomes more ‘intense the 
magnetic lines tend to across the intervening air 
space and short circuit to some extent the magnetic | 





circuit. By means also of the iron plate regulator R, 
which can be inserted in the air space, the current can be 
maintained constant in the secondary circuit for all loads, 
The alternating current motors exhibited are represented 
by the sketch, Fig. 9. The machine is six-pole, the field 
magnet and armature coils being wound parallel to the 
shaft, and supported on the inside and outside of iron disc 
cores as shown. For clearness the commutator and 
brushes are shown at a different elevation to the machine, 
The current is brought to the motor at the two terminals 
indicated, from which it will be seen there is a circuit 
through the six-field magnet coils in two sets of three 
each in multiple are. The other end of the field is con- 
nected to one of the brushes, and the other brush to the 
other terminal. The commutator has six segments, the 
alternate segments being connected together and two 
opposite segments to the two armature terminals brought 
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through the shaft to it. A little mechanical assistance 
has to be given to the motor to start it, but it quickly 
gets up to its normal speed—-about 1500—-the brushes 
ing meanwhile shifted till all sparking is avoided. 
Once, however, it has got into the same phase as the 
dynamo which is supplying it with current, the brushes 
are rocked backwards until they touch the contacts A A, 
which immediately short circuits the brushes and lifts 
them off the commutator, thus cutting the armature com- 
pletely out of circuit. The motor then continues to 
rotate by induction from its field. An arrangement is 
attached to the motor shaft to short circuit automatically 
the armature when the motor is in phase. Two semi- 
circular segments, which will be noticed inside the com- 
mutator, fly outwards by centrifugal force and abut against 
the commutator segments, thus short circuiting them 

when the right speed is attained, 
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A static voltmeter is also exhibited—Fig. 10—the 
needle C being of copper, and moving between two fixed 
pairs of brass cheeks shown at B. 

The suspended ring and ball experiments in an alternat- 
ing magnetic field are extremely interesting. The cylindri- 

box, Fig. 11, contains a vertical electro-magnet wound 
with wire capable of carrying 40 ampéres. The copper 
ring, when simply laid flat on the top of the cylindrical 
box, tends immediately to fly outwards, and can only be 
maintained in a central position by holding it by the piece 
of wood, to which it is attached by light fastenings 
When thus held, however, it is repelled upwards from the 
surface of the box, and remains suspended in the air 
horizontally about an inch above the box. A copper 
spherical ball of about 3in. diameter, when placed on the 
top by itself, instantly runs off; but if a portion of the 
field is shielded by a copper plate, and the ball put on the 
plate, it instantly commences to spin on its vertical axis 
with great force. When the ball is put into a vessel of 
water suspended just above the box, it rises in the water 
and spins in the same way. Both ball and plates are con- 
emg warmed up by the eddy currents produced in 
them. 

The form of ammeter for currents up to 300 ampiéres is 
shown in Fig. 12. The needle is ef soft iron enclosing the 
coil on three sides, and is affixed to a spindle excentric to 
the coil. The coil itself is constructed with a varying 
width of metal, and consists of only one turn. The 
instrument will measure alternating as well as direct 
currents. There are many other instruments and appa- 
ratus which are well worthy of noting in this exhibit, and 
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to which we should have liked to refer if space permitted. 
It is a cause of much general gratification that Professor 
Elihu Thomson has thus afforded us on “this side” an 
opportunity of inspecting the apparatus with which the 
development of his ideas into practical form was effected, 
and having now drawn attention to these apparatus and 
the fine exhibit of machinery and appliances of the 
Thomson-Houston International Electric Company and 
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HEAVY CURRENT AMMETER, 


the Thomson Electric Welding Company, we cordially 
add our recognition of the courtesy extended to us by 
the continental representative of the companies, Mr, 
Ernst Thurnauer, the engineers of the Thomson-Houston 
Electric Company, Messrs. F. G. Parsonsand A. O. Jensen, 
and the welding expert of the Thomson Welding Com- 
pany, Mr, A. S. Garfield 








THE KINGSTON SEWAGE WORKS. 


AN interesting and important event in connection with the 
purification of the Thames above London, was brought to pass on 
Saturday last, by the opening of the new sewage works at Kings- 
ton. The occasion brought together a large gathering of 
scientific and sanitary celebrities and officials, both from London 
and the provinces. The attendance included members of the 
City of London Corporation and the London County Council, 
as well as officials connected with the Local Government 
Board, and the Conservancy Boards of the Thames and the 
Lea. The general interest taken in the proceedings was 
shown by the presence of several provincial Mayors, including 
those of Cambridge, Worcester, Portsmouth, Margate, Andover, 
and Heywood. Chairmen of Local Boards were numerous, 
especially from the districts of the Thames Valley. Speaking of 
individuals, we may specify General Sir Lintorn Simmons, G.C.B., 
Sir John R. Heron Maxwell, General Sir Orfeur Cavanagh, 
K.C.S.L, General Baird, Sir William Hardman, Mr. Hugh 
Watt, M.P., Mr. John Wilson, M.P., Captain Fairholme, 
Major Flower, Chamberlaine Bey, Dr. C. M. Tidy, Dr. Edmunds, 
Dr. Pankhurst, Mr. R. Hedley, Mr. S. Harding Terry, C.E., Mr. 
T. Hawksley, F.R.S., C.E., Mr. G. L. Chatterton, C.E., Mr. 
Baldwin Latham, C.E., Mr. J. C. Melliss, C.E., Mr. E. K. Bur- 
stal, C.E., Mr. C. Hawksley, C.E., Mr. Isaac Shone, C.E., and Mr. 
A. G. Fenn, C.E. Among the officials from the London County 
Council were Mr. Hart Bennett and Mr. T. Lovick, assistant 
engineers, and Mr. W. J. Dibdin, chemist. The Corporation of 
Guildford was represented by four of its Councillors. The 
Mayor of Kingston was present, with many of the Aldermen 
and Councillors of the borough. The Surbiton Improvement 
Commissioners and the Local Board of Hampton Wick were also 
represented by several members of those bodies. 

The invitations for the day were from the chairman and 
directors of the Native Guano Company, whose mode of 
sewage treatment is that which has been adopted at these 
works. The Company were represented by the chairman, the 
Hon. W. F. B. Massey-Mainwaring, and the following directors: 
—Colonel the Hon. W. P. M. C. Talbot, Mr. G. Mander 
Allender, Mr. E. J. Leveson, and Mr, W. C. Sillar. A letter 
was received from Lord Forbes, written from Edinburgh, ex- 
pressing his regret at being unavoidably absent. 

The Kingston sewage works have been erected by the 
Corporation of that borough, at a cost of about £23,000. A 
lease is granted to the Native Guano Company, who treat the 
sewage by the A. B. C. process, and which receives a subsidy 
equal to a rate of 3d. in the pound, retaining for its own 
benefit the “native guano” obtained from the sewage. This 
manuria] product is stated to receive a ready sale at £3 10s. per 
ton, as in the earlier period of the A. B, C. enterprise. The 
works at Kingston are designed not only for the treatment of 
the Kingston sewage, but likewise that of Surbiton and 
Hampton Wick. The sewage of the last-named locality 
is not yet under treatment, but will shortly be made available 
by being transferred to the works through one of Shone’s 
ejectors, which will send the sewage over the railway bridge. 
Kingston has a population of 26,000, Surbiton 12,000, and 
Hampton Wick 2500. The works have been designed for 
treating the sewage of 35,000 people, but could be enlarged, at 
@ very moderate cost, so as to comprehend 50,000. The works 
were designed by Major Macaulay, borough surveyor of 
Kingston, in conjunction with Mr. C. E. Robinson, M. Inst. C.E., 
the consulting engineer to the Native Guano Company. The 
buildings have a very tasteful appearance, of the Queen Anne 
style, and have been erected under the superintendence of Mr. 
J. Stevenson, who, as clerk of the works, entirely supervised the 
construction of the works and the erection of the machinery. 
Mr. W. Cunliffe, of Dorking, was the contractor. 

Difficulties of no ordinary character have beset every proposal 
for treating the sewage of Kingston and its neighbourhood, and 
the credit of overcoming these obstacles is largely given to Mr. 
Walter East, the Borough mayor. There can be no doubt, 
from what was seen on Saturday, that the sewage is now under- 
going a degree of purification which thoroughly warrants its 








discharge into the Thames, Kingston, moreover, is situated 
below the intakes of the London Water Companies, and is 
removed from tidal influence by the intervention of Teddington 
Lock. The sewage of the town, on reaching the works, passes 
through a grating which intercepts coarse matter likely to choke 
or injure the pumps. Thence it proceeds through a culvert to a 
pump well under the main building, where it receives the B. C. 
or deodorising and purifying mixture. This consists of clay and 
charcoal, mingled with a small quantity of blood. The sewage 
thus partially treated is raised about 12ft. by centrifugal pumps, 
of which there are three, each driven by a°15-horse power 
engine, and capable of lifting 1650 gallons per minute. 

These pumps discharge into a meter chamber, where the 
sewage is measured and the quantity registered. The Surbiton 
sewage is separately received and screened, and is forced by 
centrifugal pumps through a meter into the Kingston pump well. 
For this purpose there are three pumps, each driven by an 
8-horse power engine, and capable of lifting 750 gallons per 
minute. The six centrifugal pumps are by Messrs. Gwynne and 
Co., of Hammersmith, and are each separately driven by a 
Willans patent central valve engine, made by Messrs. Willans 
and Robinson. The sewage of Kingston and Surbiton having 
been alike dosed with the B. C. mixture, emerges from 
the building as one stream into an open channel. Here 
it receives a solution of alum, dropping into it from a little 
serrated bridge. The sewage is thus prepared for the precipi- 
tating action, and travels onward to the settling tanks. These 
are eight in number, arranged in two sets of four each. The 
sewage is made to flow along two separate conduits, each 
flanked by four of the tanks, Each of the eight tanks has a 
capacity of 150,000 gallons. Flowing into the first tank as a 
black and repulsive-looking liquid, though without any evil 
odour, the sewage undergoes precipitation, which continues as 
it passes on through a second tank. It then flows out and enters 
into a channel provided for the effluent. Here the result shows 
itself in a liquid flowing onward as clear as a mountain stream. 
A rivulet fed by an unsullied spring could not be more crystal- 
line. Of course this clarification does not imply a perfect state 
of purity, but it indicates a very altered state of things com- 
pared with the raw sewage. Passing still onward, the effluent 
is made to undergo a certain amount of aération, by having its 
current interrupted, finally disappearing from view down a tiled 
slope. A prettier effluent than that which was displayed at the 
inauguration could hardly be imagined, though chemical analysis 
alone could determine its actual degree of purity. On this 
subject a favourable report was presented some time ago by Dr. 
Meymott Tidy and Professor Dewar. At a yet earlier period, 
when the Native Guano Company was operating on a portion 
of the metropolitan sewage at Crossness, the late Mr. Keates 
reported approvingly of the effluent, and also referred to the 
absence of any nuisance in connection with the process. 

The disposal of the precipitated matter, so ruthlessly desig- 
nated as “sludge,” is generally the mest embarrassing part of 
the sewage problem when chemical methods areemployed. The 
Native Guano Company has sought to turn this material to 
good account, and has apparently succeeded, adopting contriv- 
ances and machinery for this purpose which form a conspicuous 
feature in the Kingston works. A periodical cleansing of the 
tanks takes place, when the deposit is pumped into the sludge- 
well by a Tangye-Holman double-action pump, at the rate of 
500 gallons per minute. From this well the sludgeis first drawn 
into four sludge-vessels, or “accumulators,” the momentum 
being given by the creation of a vacuum. These sludge accumu- 
lators are of steel, and present a conspicuous appearance on the 
flank of the main building. Theyare each 4ft. 6in. in diameter,and 
stand 12ft. 6in. high. The sludge, having been drawn in by the 
vacuum, is afterwards forced out by air ata pressure of 1001b. per 
square inch, the material being driven through pipes to an upper 
floor, where it is received into eleven filter presses. These ex- 
press from the sludge about 80 per cent. of the contained moisture, 
the residuum taking the form of hard flat cakes of a black 
colour, free from smell. As soon as a sufficient quantity of 
“ press cake” has been stored, it is subjected to a further dry- 
ing process by being passed down through a hopper into an 
improved form of Borwick’s pateut drying cylinder, consisting 
of a large iron cylinder revolving in a furnace. The dried cake 
is afterwards ground and returned by an elevator to the upper 
floor, where it is heaped up in the store-rooms ready. for 
bagging and dispatch to the farmers, gardeners, and others, who 
make use of it as manure. 

Mention should be made of the ingenious and valuable inven- 
tion by which the volume of the sewage is measured, a process 
rendered requisite by the terms of the agreement between the 
Native Guano Company and the local authorities. A meter was 
invented for this purpose by Mr. C. E. Robinson, the Company’s 
consulting engineer, and is found to meet all the requirements 
of the case. The meter is 5ft. 6in. in diameter, and 5ft. broad ; 
it passes 483 gallons per revolution, and the revolutions are 
measured by a counter. While in use for measuring the sewage 
the meter can also be made to work the machinery employed for 
feeding-in the purifying chemicals, so as to present the latter in 
an exact ratio to the amount of sewage measured. 

Two air pumps, made by Messrs. Scott and Son, both exhaust 
and compress in connection with the accumulators. The other 
machinery and appliances in the building consist of three boilers 
of the locomotive type, working at a pressure of 150 ib. to the 
square inch—one being of 80-horse power, and the other two of 
60-horse power each. The two main driving engines, each of 
40-horse power, are used alternately, and, like the pump engines, 
are of Messrs. Willans and Robinson’s patent kind. Two 
mortar mills are used for grinding the chemicals, which are then 
mixed in vats and discharged into the pump well. A small 
centrifugal pump supplies water from the river for the boilers, 
mixing the chemicals, and other purposes. Either of the two 
40-horse power engines can be used for driving the mortar mills, 
sludge and water pumps, the drying cylinder, and mill elevators. 

The inspection of the works on Saturday having been com- 
pleted, the numerous visitors proceeded to a large marquee, 
where a handsome luncheon was provided by the Native Guano 
Company, whose chairman, the Hon. W. F. B. Massey- 
Mainwaring, presided on the occasion. One of the addresses 
which followed the luncheon was by the Mayor of Kingston, who 
referred to the enormous sums of money which had been spent to 
no purpose in the long struggle over the disposal of the sewage in 
that part of the Thames Valley. At last they succeeded in 
getting the present works erected at Kingston for the treatment 
of their sewage by the A. B. C. method, and they had every reason 
to be satisfied with the prospect now before them. The land was 
the property of the Corporation. The cost of the buildings and 
works amounted to a rate of three halfpence in the pound, and 
threepence in the pound was to be paid for the treatment of the 
sew! The chairman, in addressing the meeting, stated that 


the Native Guano Company was as ready to-day to undertake 
the treatment of the London sewage as it was many years ago, 
when it sought to make terms with the Metropolitan Board. 
In a subsequent address, the chairman described the effect of 
casting sewage into the sea, of which he had recently witnessed 





an example at a fashionable seaside watering place. Some 
important remarks, which were received with cheers, proceeded 
from Mr. T. Hawksley, who said he had been agreeably surprised 
at what he had witnessed that day. Sewage of an unmistake- 
able character had been changed into a clear, odourless, and 
wholly unobjectionable water. Whether the company gained 
anything or not, the public were distinctly the gainers by being 
delivered from a nuisance, and that at a moderate cost. But he 
hoped that the Company would realise sufficient upon the sale 
of its manure to yield it a reasonable dividend. 

The proceedixgs soon afterwards drew to a conclusion, a com- 
plimentary vote being presented to the chairman and directors 
of the Native Guano Company, at the instance of General Sir 
Lintorn Simmons. 








PARLIAMENTARY NOTES. 


DurInG the past week the following questions have occupied 
attention :— 

The Dockyards.—In reply to a question from Mr. Conybeare as to 
recent discharges from the dockyards, Mr. Forwood said: I have 
to state in reply to the fourteen queries included in the hon. mem- 
ber’s questions that he will find in the Estimates or in returns fur- 
nished to Parliament, and in answers given by my noble friend the 
First Lord of the Admiralty to the hon. member’s previous ques- 
tions in the House, much of the information which he now seeks. 
To re-compile the figures so as to answer the inquiries of the hon. 
member in their present form would involve time and expense, 
besides diverting the attention of the officials from the pressing 
work required in pushing on with the new naval programme. 
Some of the queries also relate to matters connected with the 
discipline and executive administration of the yards, which 
I submit cannot be discussed in the House without detri- 
ment to the public interest. I may, however, say generally 
in reply to the questions that no naval armaments except 
to o carriages and gun mountings are made in any 
of the dockyards; that the discharge of men from dockyards 
has been caused by no reduction in the extent of work to be under- 
taken, but it is due to necessary readjustment in the number of tho 
several trades required in tion with the economical and effi- 
cient construction of a modern ship of war; and that engines are 
being made at Keyham, as shown in the Navy Estimates. The 
establishment and incidental charges, including supervision in 
private building yards, according to accounts submitted to the 
Admiralty, amounted to over 20 per cent. upon the cost of the work, 
as against about 10 per cent., which, after careful examination, was 
considered as fairly chargeable to new work in our dockyards, parti- 
culars of which are given in page 159 and following pages of the 
Naval Estimates. The work at the yards is performed by the 
branch or department in which the executive officers consider it can 
be most economically carried out, and the men employed are those 
most suitable for the purpose, having regard to the nature of the 
work required. 

Guns for the Navy.—In answer to a question from Mr. Hanbury 
as to the provision of guns for the Navy, Mr. E. Stanhope said : 
This question assumes that in a return dated the 18th of June it is 
shown that nine of her Majesty’s ships are waiting for 100 guns, 
but if the hon. member will look at the return he will see that 100 
is the complete armament of the ships; and the return further shows 
that from sixty to seventy of these were actually on board ship, or 
could be put there at any moment, or had passed proof and were 
practically ready ; seven were stated to be at proof, of which up 
to this date six have passed; four were to be delivered by con- 
tractors at various dates during this month, all of which have 
been received. The armament of two ships will be completed, as 
the return states, by putting on board seven guns of the same 
calibre, which are now ready. The block in the supply of guns, 
therefore, has been almost entirely surmounted. No guns whatever 
have been ordered by contract without a promise to complete them 
by a definite date. Asarule guns are not ordered for particular 
ships, but for Navy service generally. Therefore the column in 
the return which states the dates when outstanding guns were 
promised does not relate to the dates at which contractors of the 
ordnance factories have undertaken to supply them. To avoid 
complication the return was originally moved in this form. The 
delays which have taken place either from change of pattern or by 
neglect of contractors are notorious. JI have no doubt that the 
— responsible for the orders given is the Secretary of State for 

Jar for the time being. Contractors are now required to give 
precedence to orders from our own Government, and our resident 
inspectors will take care to insure this being done. 











AMERICAN ENGINEERING NEWS. 


Canadian Pacific locomotives.—The Canadian Pacific Railroad 
Company have just put on some fine ten-wheel type engines, to 
work the heavy passenger traffic between Toronto and Montreal. 
There are six driving wheels, 75in. diameter, and a four-wheeled 
truck with 30in. wheels. The cylinders are 20in. by 22in.; rigid 
wheel base, 6ft. 9in.; total wheel base, 22ft. llin. The boiler 
barrel is 12ft. 6in. long, 4ft. 6in. diameter, built of in. steel plates. 
There are 204 tubes, 2in. outside diameter. Grate area, 25°3 
square feet; heating surface, 1370°6 square feet for tubes, 120-4 
square feet for fire-box—total, 1491 square feet. Weight in work- 
ing order, 84,000lb. on drivers, 23,000lb. on truck — total, 
107,000lb. The tender weighs 30,000lb. empty, and carries 
10 tons of coal and 3360 American gallons—2800 imperial gallons, 
The grate is of a rocking type, in two sections, with separate 
shakers. There are brakes on all the drivers, operated by a 
separate reservoir. 

North and South America.—The Spanish-American Union has 
been organised in New York city to promote and extend trade with 
Mexico, South America, and Central America. Although as yet 
this country has done comparatively little in export trade, there is 
a growing tendency towards improving trade with these Southern 
countries. A convention is to be held at Washington, between 
accredited representatives from the South and Central American 
countries, for the purpose of facilitating trade between them and 
the United States by the formation of treaties, modification of 
laws, &c. This convention is of a national character, while the 
Unicn noted above is purely commercial, but the two together 
show the general movement in this important direction. 

New cruisers.—The Navy Department is advertising for proposals 
for the construction, exclusive of equipment and armament, of 
three cruisers of about 2000 tons displacement. 

Canadian railways—The railway statistics of the Dominion for 
the year ending June 30th, 1888, which have only recently been 
issued, are summarised as follows:—Miles of railway completed, 
track laid, 12,701°66; sidings, 1531°86 miles; iron rails in main 
line, 1037°55 ; steel rails in main line, 11,664°11 miles ; capital paid, 
including Government bonuses, loans and subscriptions, and muni- 
cipal aid, 727,180,448°75 dols.; miles in operation, 12,162°88 ; earn- 
ings, 42,159,152°65 dols.; working expenses, 30,652,046-03 dols. ; 
net earnings, 11,507,106°62dols. Passengers, 11,416,791 ; freight, 
17,172,759 tons. Train mileage, 37,391,206. There are 28 
elevators ; 115 guarded and 7910 unguarded level i 364 
overhead bridges ; 147 level crossings of other railways ; 239 junc- 
tions with other railways, and 159 with branch lines. The equip- 
ment is as follows :—Engines, 1614 owned and 39 hired ; sleeping 
and parlour cars, 71 owned and 8 hired ; first-class cars, 742 owned 
and T7 hired ; second class and immigrant cars, 553 owned and 15 
hired ; baggage, mail, and express cars, 483 owned and 23 hired ; 
cattle and box cars, 24,918 owned and 2952 hired ; platform cars, 
12,750 owned and 242 hired ; coal and dump cars, 3147 owned, 
There were 20 passengers, 107 employés, and 104 other persons 
killed—231 in all, 
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LAKE CONEMAUGH. 





THE CONEMAUGH DAM. 





American, shows the Conemaugh dam before the accident, with 
the position of the byewash and the bridges across it, which, with 


the fish boom and gratings, materially obstructed the passage | nish, cylinder 80in. diameter, 11ft. stroke, pump 4lin. dia- 


of water, as more fully explained in another page. 








A NEW TOOL FOR MARINE ENGINEERS AND 
SHIPBUILDERS. 


Tae illustrations show a handy little tool invented by Mr. 
A. E. Seaton, of Hull, for forcing hard-set bolts out of screw 
shaft couplings. It can also be arranged as a pushing jack for 
moving the screw shafts in or out of the tunnei, and it may be 


| the filter beds at Lea Bridge, and then flows to the various 


| engine wells at the Lea Bridge and Old Ford, whence it is 
THE accompanying engraving, reproduced from the Scientific | 


| 1,700,000 cubic feet; the “ Hercules,” cylinder 86in. diameter, 
| 10ft. stroke, pump 43fin. diameter, capacity 1,600,000 cubic 
| feet; and the “Ajax,” cylinder 72in. diameter, 10ft. stroke, 


pumped into the company’s district. At Old Ford the company 
has five pumping engines, The Twins, cylinders 36in. diameter, 
8ft. stroke, 8 lb. steam pressure to the square inch; the Cor- 


meter, capacity 1,500,000 cubic feet; the Wicksteed, cylinder 
90in. diameter, 1lft. stroke, pump 44in. diameter, capacity 


pump 36in. diameter, capacity 1,400,000 cubic feet. The 
Twins are the oldest engines in the possession of the com- 
pany, they are of the single-acting rotary type, and were 
built by Messrs. Boulton and Watt in 1807; after eighty years’ 
service they are still in excellent working order, but have not 


capacity 1,728,000 cubic feet; the Duke and Duchess, 
compound rotary engines, high pressure cylinder 23in. 
diameter, low pressure cylinder 39in. diameter, strokes 4ft. 5in, 
and 6ft. 6in., bucket and plunger pumps, bucket diameter 
22hin., capacity 414,720 cubic feet; and the Horizontal, com- 
pound engine, cylinders 23in. and 40in. diameter, stroke 3ft., 
diameter of pump 22in., capacity 552,960 cubic feet. At 
the Duke and Duchess engines, a new well has been 
sunk into the chalk, for it will be remembered that the East 
London Waterworks have obtained power to make tunnels 
along the chalk to the extent of thirty miles, The well has 
been sunk to a total depth of 204ft., but in sinking it 
exceptional difficulties have been met, for the ground, from 
the surface to the chalk, has been found to be quicksand. The 
well is lined at the top with 14ft. external diameter cylinders, 
which were sunk to a depth of 45ft. 6in. A column of 13ft. 
external diameter cylinders was then put in to a depth of 70ft., 
but was hidden from view by another column of 12ft. diameter 
cylinders, which is within 16ft. from the surface. This column 
of cylinders, weighing over eighty tons, was driven to a total 
depth of 86ft. 7in. in less than a twelvemonth. One of Messrs. 
Doewra’s steam mining machines was used. The well was 
illuminated from the surface by a powerful oxy-hydrogen light 
box, fitted with a large plano-convex short focus lens, the 
brilliancy of the light being due to a special jet made by Mr. 
Hughes, of Mortimer-road, Kingsland, N. 

At Lea Bridge the company use the Porter-Clark process for 
softening the water for their boilers ; but we were informed that, 
as they only made a profit of a penny a gallon, they could not 
afford to give the public the benefit of the process as well. The 
water from the chalk, however, will be softened. 

At the Waltham Abbey pumping station water is already being 
obtained from the chalk, a well has been sunk, and powerful 
triple-expansion engines have been erected for lifting the water 
to the surface, and then forcing it to the High Beech reservoir. 
The total lift of water at this station will be 550ft. The engines 
were built by Messrs. T, Richardson and Sons, of Hartlepool, 
their cylinders are 18in., 30}in., and 5lin. diameter respectively, 
and all have a stroke of 3ft. The boilers were made by Messrs. 
Babcock and Wilcox, and have a working pressure of 150 lb. per 
square inch. At Walthamstow the total capacity of the reser- 
voirs is 910,000,000 gallons. Here, a large well 15ft. in diameter 
is in course of construction, but at present a smaller well is in 
operation which is pumped by a high-speed Hercules turbine, 
the power being transmitted along a steel rope. esars, 
Hathorn, Davey, and Co., of Leeds, have supplied a pound 
horizontal Cornish deep-well pumping engine, which is a dupli- 
cate of that at the Lea Bridge well. This visit can only be 
described as one of the highest interest, especially as the East 
London Waterworks Company supply a population of about 
1,235,000 with water, besides the docks on the north of the 
Thames and numerous factories. In the evening a number of 
the members of the Society entertained Mr. Bryan at dinner at 
the Holborn Restaurant, Mr. J. R. Baillie, president, in the 
chair, and Mr. Alfred Williams, honorary secretary and treasurer, 
vice-chair. 

Among those who attended the expedition were :—Mr. Jona- 








used as a lifting jack on a variety of 
jobs. The common methods adopted by 
marine engineers for freeing hard-set bolts 
are at best cumbersome and laborious, 
while on account of the comparatively 
small space for working in, it is often very 
difficult, and sometimes impossible, to get 
them started. Drilling has then to be 
resorted to, involving great expense, and 
what is often more important, a great 
loss of time. Some of the coupling bolts 
are almost invariably destroyed, and have 
to be replaced at the shipowner’s expense. 
The hydraulic bolt forcer will start a bolt, 
however fast, in two minutes, without 
dubbing the end or injuring it in any way. 
It is simple and handy, and the small size 
can be worked by one man. Fig. A shows 
the tool as a bolt forcer; Fig. B when 
used as a hydraulic jack or pusher. It is 
entirely self-contained. The body—with 
gap tospan coupling flanges and coupling 
bolt ends—water cistern—which also con- 
tains the pump—and cylinder, are all cast 
in one piece; a claw at one end grips 
the coupling flanges, and is hollowed out 
to clear the bolt heads; the ram is placed 
exactly opposite; the pump fixed in cis- 
tern can be worked from either side of 
the machine, the handle shaft being 
brought through both sides for that pur- 
pose. To meet various requirements three 
sizes are being made:—No. 1, fifteen tons, 
with Qin. gap, for couplings up to 6in. 
thick ; No. 2, twenty tons, with 12in. gap, 
for couplings up to Qin. thick; No. 3, 
twenty-eight tons, with l5in. gap, for 
couplings up to 12in. thick. Nos. 1 and 
2 are for small and medium-size shafts; 
No. 3 for large passenger ships and war 
vessels. To dock proprietors and marine 
engineers generaily the utility of the tool 
will be obvious. In the case of large pas- 

senger and war ships it should be in- 

valuable for operations at sea, and no 
doubt when it becomes known the large 

shipping companies and the Admiralty 

will see that each of their vessels is sup- 

plied with this most useful apparatus, 

especially as it would add much to the 

safety of the ship and the confidence of 

those on board. Messrs. Tangyes, of Bir- 

mingham, are the makers. 








EAST LONDON WATERWORKS. 


On Thursday, the 27th ult., the Society 
of Engineers paid a visit to the East London 
Waterworks at Lea Bridge, Waltham- 


stow, and Waltham Abbey. The company were received by | been used for the last four years except for emptying the reser- 
Mr. William Booth Bryan, the engineer of the waterworks, +3 voir. : ’ + 


conducted the party over the works, 
luncheon. The intakes of the company are now at Ponder’s | 
End, and the actual works commence at Chingford Mill. 
eight reservoirs at Walthamstow, which cover an area of 236 | At 
acres, atid have an available capacity of 610,000,000 imperial 
gallons, are served by open and covered channels. From these 








SEATON’S BOLT STAR 


The other engines are all of the Cornish type, and work 
and entertained them at | with a boiler pressure of 401b., but with an initial pressure on 
the pistons of about 20 lb, They all work with economy, 
The | although they have been in use from thirty-two to fifty-one years. 
Lea Bridge there are six pumping engines: the Victoria, ' 
cylinder 100in. diameter, stroke 11ft., pump 50in. diameter, 
> y L capacity 2,160,000 cubic feet; 
reservoirs the water is conducted along’a broad open channel to ' cylinder 84in. diameter, 11ft. stroke, pump 45in. diameter, 





the Prince and Princess, 


than R. Baillie, president; Mr. H. Adams and Mr. R. W. Pere- 
grine Birch, vice-presidents; Messrs, Jabez Church, C. Gandon, 
Arthur Rigg, Professor Henry Robinson, and A. T. Walmisley, 
past presidents; Mr. J. H. Cunningham, member of Council; 
Mr. G. A. Pryce Cuxson, secretary, and Messrs. J. Blackburne, 
Claude C. Carpenter, W. A. Cogar, Henry Davey, A. J. Edwards, 
John Etherington, William Griffiths, Thomas Guyatt, E. L. W. 
Haskett-Smith, F. E. Houghton, H. W. Jewell, William G. 
Pierce, Henry J. Spooner, T. 8. Tilley, N. J. West, and William 
Wood. 








DENVER Society OF CIVIL ENGINEERS AND ARCHITECTS.—The 
regular monthly meeting was held on June 11th, 1889, President 
Nettleton in the chair. ere were twenty-four members present ; 
Mr. A. J. Fonda was elected second vice-president, and Mr. 
W. W. Follett, treasurer. These two offices were newly made by the 
revised constitution. The greater part of the evening was. devoted 
to a discussion of the paving question—a lively subject in Denver at 
present. It was the opinion of the bers present that the 
hardest Colorada sandstone was the proper material with which to 
pave streets with heavy traffic, but that the streets of lighter travel 
ought to be paved with Trinidad asphalte. 

Mason COLLEGE ENGINEERING Socrety.—A meeting of this 
Society was held on Wednesday evening, 19th ult., M. L. Myers in 
the chair. The chairman announced that the date for the Lanca- 
shire excursion had been fixed for July 22nd, Mr. J. Knight then 
read a paper on ‘The Disposal of the Birmingham Water-carried 
Sewage.” He dated the systematic drainage of Birmingham from 
the passing of the Birmingham Improvement Act in 1851, when two 
large sewers, draining about seven-eighths of the borough, were 
constructed. In 1858 the Corporation was obli to construct 
two large subsiding tanks, and to purchase land for the proper 
treatment of the sewage. In 1861 twenty-eight additional acres 
were obtained, and in 1867, 127 more, The sludge continuing to 
accumulate, it was ultimately decided to adopt the lime process at 
the outlet works, and, accordingly, sixteen tanks, with a total 
capacity of 729,000 cubic feet, were constructed, and 101 acres of 
land purchased, These were in use towards the end of the year 
1875. In 1877 the Tame and Rae Drainage Board was formed to 
deal more efficiently with the sewage of Birmingham and district. 

The total area now dealt with by this Board is 47,000 acres, and 

the population 658,000. It was found that the Birmingham and 

Aston works were the only ones suitable for the Board, and the 

rest were abandoned, and a tank of 116,000 cubic feet was con- 

structed, and used instead of them. After a time it was decided 

to acquire a piece of land of 937 acres, and to treat the sewage by 

vegetation. This has since been increased to 1227 acres. The 

surface is generally unbroken, the subsoil is gravel and sand, 

while the level is such as to admit of nearly the whole of the irri- 

gation by gravitation only. To protect the land from floods, the 

river was straightened, widened, and deepened, and its banks pro- 

a a slag wall. 








A water culvert was syphoned under the 
river from a point near the Walsall branch railway, to another 
near Water Orton. This secures the advantage of several feet fall 
in the bed of the river, and a good outlet for the drains on the east 
of Castle Bromwich. On the west an open channel was made 
north of the railway, discharging into the river 1000 yards below 
the station. The conduit for conveying sewage to the land is 2} 
miles long, and 8ft. in diameter, and is calculated to discharge 
38,000,000 gallons per day when half full. The distributing 
carriers are open ch ls, and the dary ones are simply of 
earth. The method of purification is this:—The sewage on arriving 
within a quarter of a mile of the tanks, is mixed with lime to nev- 
| tralise the acids present, aud also assist in the precipitation. It 
then passes null through the tanks, where the grosser impurities 
are deposited, and is then carried —~ by the main conduit, and 
disposed on the land. The sludge in the tanks is lifted by dredge 
buckets into wooden shoots, whence it flows into beds formed b: 
low turf walls. After a fortnight it can be trenched into the land, 
and crops sown, The total expenditure on — account, up to 
| December 31st, last, was £410,033, The daily flow of sewage is 
20,000,000 gallons in dry weather. The total income from the 
, farm last year was £20,446 , and the loss on the year’s working was 








' £9970., the whole of which was incurred at the outlet works. 
' After a vote of thanks to Mr. Knight, the meeting terminated. 








JuLy 5, 1889. 


THE ENGINEER. 








THE PARIS EXHIBITION.—IMPROVED ROOT STEAM BOILERS. 


MESSRS. CONRAD KNAP AND CO., LONDON, ENGINEERS.* 
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KNAP’S IMPROVED ROOT STEAM BOILERS, 





houses, with flying bridge above. These vessels have all the | with astrokeof54in.; the slide valves are placed atthe front of the 
np - , ’ necessary appliances for loading and discharging cargo quickly ; | engines; the high-pressure and mean-pressure are of the piston 
THE accompanying illustrations represent Knap’s patent im- | they are also fitted with Muir and Caldwell’s steam steering | valve type, and have travels of 92in. and 9,%in. respectively ; the 
proved Root steam boiler, 150-horse power nominal. It has 105 | gear, Napier Brothers’ windlass and screw steering gear aft, | low-pressure, an ordinary slide valve, has a travel of 8y;in. The 
best lap-welded wrought iron boiler tubes, 5in. diameter, arranged | and a complete installation of electric light. fronts of the cylinders are supported by three cast iron columns 





fifteen tubes in width by seven in height, with a total tube 


surface of about 1500 square feet. It is certified by the 
French Government inspecting engineers for a working 
pressure of 150 lb. per square inch, and when tested by 
them evaporated in regular work 7000 lb. of water per 
hour, with very inferior fuel. The feed-water was about 
60 deg. Fahrenheit, and no heater was used. 

The smaller engraving represents a 20-horse power boiler 
of the same kind, but enclosed in an iron casing ; no other 
brickwork than the furnace lining being required. This 
type is especially adapted for mines and places where 
bricks are difficult to get. 

The use of steel or wrought iron in all parts exposed 
to pressure, the entire absence of any perishable packings, 
and the perfect provision for unequal expansion of parts 
without undue strains, are the principal new features to 
point out; the facility in transport, erection and repairs, 
and also the provision made for cleaning and intercept- 
ing the impurities in the feed-water being well-known 
+ a of the boilers made by Messrs. Conrad Knap and 

0, 








S.S. GLENGYLE AND GLENSHIEL. 





Tue engines which are illustrated in our two-page 
supplement, were built by the London and Glasgow 
Engineering and Iron Shipbuilding Company, Glasgow, 
to the order of the Glen Line Steamship Company— 
Messrs. McGregor, Gow, and Co., Lime-street, London, 
and under the superintendence of their engineer-in- 
chief, Mr. W. C. Roberts ; the dimensions of the ships are 
370ft. by 45ft. by 28ft. moulded ; claseed 100 A 1 Lloyd’s, 
three-deck rule, gross tonnage 3455 tons. Both vessels 
have a long poop aft with accommodation for twenty-six 
first-class passengers, captain, doctor, ladies’ cabin, bath- 
rooms, lavatories, &c., and a large dining saloon in the 
centre, with steward’s pantry adjoining. Accommodation 
is provided under the bridge-deck for eight second-class 
passengers, with a dining saloon at the fore end ; engineers’ 
and officers rooms, store-rooms, baths, and w.c.’s for 
second-class passengers and officers are at the sides of the 
bridge. Under the topgallant forecastle are the seamen’s, 





20-H.P. BOILER. 


of the pattern known as the split column, the gap per- 
mitting of a direct lead for the valve gear. The con- 
denser, which has a cooling surface of 4510 square feet, 
is placed at the back of the engines and supports the 
two after cylinders. The air, feed, and bilge pumps 
are fixed to the back of the condenser, and are worked 
by levers from the intermediate engine, the air pump 
being 32in. diameter, the two feed pumps 5in. diameter, 
and the two bilge pumps 54in. diameter ; all are single- 
acting, and have a stroke of 30in. The circulating pumps 
are two combined centrifugal pumps, having fans of 33in. 
diameter driven by two 10in. steam cylinders,and made 
by Drysdale and Co. The valves are worked by Joy’s 
valve gear of the ordinary quadrant and slide block plan, 
and, according to the report of Mr. Roberts, the 
superintending engineer for the company, it has not 
given the smallest trouble, and has had nothing as yet 
done to it, though the Glengyle has completed five voy- 
ages to China and back, making 112,435 nautical miles ; 
and the Glenshiel has made four voy to China, 
Japan, New York and back, making 102,272 nautical 
miles. Mr. Roberts adds, “I may confidently say, 
regarding Joy’s valve gear, that it has given every 
satisfaction, none of the lever joints in either vessel 
having been let together, and no need for it up to date.” 
These statements effectively dispose of the objections on 
the ground that a block slides, which have been urged 
against Joy’s gear. The engines develope a total 
average of 3109°l-horse power divided into 918 high- 
pressure, 1087 intermediate, and 1104 low-pressure 
cylinder; the mean cylinder pressures being respec- 
tively, 55 lb., 26°8 lb., and 10°11lb. The crank-shaft is 
of the built up type, and in three interchangeable 
pieces, having steel crank pins. The thrust block is of 
the horseshoe pattern, and has five shoes lined with 
white metal. The propeller is of cast iron, with four 
movable blades, diameter 18ft., pitch 22ft. 6in., and 
surface 90 square feet. There are three double-ended 
boilers 13ft. diameter, and 17ft. 7}in. long, each containing 
six corrugated furnaces 3ft. lin. diameter and 352 tubes 
33in. diameter and 7ft. long. The total heating surface 
is 8121 square feet ; total grate surface, 318 square feet ; 

steam space, 1734 cubic feet; working preesure, 


and 
firemen’s, and petty officers’ quarters, with all necessary w.c.’s and The engines are on the now generally adopted triple compound | 140lb. For working cargo there are six steam winches supplied 
washhouses. On top of the bridge-deck are the chart and wheel- | system, the diameters of the pistons being 34in., 53in., and 87in., | by an upright “Cestus” boiler 6ft. 6in. diameter and 14ft. high. 
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RAILWAY MATTERS. 


Tue Belgian Ministry is about to propose to the 
Chambers a vote of 10,000,000f. as the subscription of the Belgian 
State towards the construction of the Congo Railway. 


Ir appears that Li Hung Chang has accepted the con- 
trol of the railways in the North of China, and recommends Chang 
Chi Tung for the corresponding position in the South. 


Ir is said that the Ceylon Government will probably, 
for the future, vote 400,000r. annually out of their railway profits 
for constructing profitable branch lines and feeders year by year. 


Tue contract for the doubling of the London and North- 
Western Company's main line between Wigan and St. Helen’s has 
been let to Mr. Charles Braddock, of Westminster and Southport. 
The work is being put in hand at once. 


A proJect is on foot for establishing a Tel bar gereen- 
ger railway between the town of Brechin and the village of 

zell. Those of our readers who seek further information can 
obtain it from Messrs. Will and Philip, of Brechin. 


Ow the 3rd instant the opening of the Short Line Rail- 
way from Montreal to St. John and Halifax, and of the new route 
of the Canadian Pacific Railway vid the Sault Ste. Marie to St. 
Paul took place. Both these lines are expected to have a most 
important influence upon the development of the trade and com- 
merce of the Dominion. 


Tue Times Brussels correspondent says :—“ Mr. Hunt- 
ington, the wealthy American railway promoter, has subscribed 
500,000 dols. towards the cost of the Congo railway. He declares 
that he wishes thus to testify his admiration for the work of the 
King of the Belgians, and to contribute to the suppression of the 
slave trade, which will disappear only when the Arabs no longer 
find it profitable to employ negroes as carriers of merchandise.” 


TuE report of the New South Wales Railway Commis- 
sioners for the first quarter of 1889 shows that the revenue of the de- 
partment as compared with that for the same period of 1888, has in- 
craesed by £22,409. In expenditure an increase of £21,000 is shown, 
principally caused by the additional length of sixty-one miles 
worked in the 1889 quarter, and expenditure in the locomotive 
branch of £18,370. Reductions have been effected in the staff to 
the extent of £34,000 per annum, but, owing to the consideration 
extended to the officers in connection with their retirement, the 
reductions are not immediately operative. 


TuE outline is published of a project by the Northern 
Pacific Railway Company, to construct another line westward to 
the ocean from Manitoba, wié the so-called Mackenzie route, 
This will involve the purchase of the unfinished Great North-West 
Central Railway through the Saskatchewan Valley to Ed ton, 


NOTES AND MEMORANDA. 


Ir is waperted that an immense vein of exceedingly rich 
plumbago has been found in Southern California, about twelve 
miles from Los Angeles and adjoining the town of Cresenta 
Canyada. Assays of the ore show it to be of superior grade and 
great rich Speci assay as high as 80 per cent. plumbago, 
with traces of silver and gold. 


In the United States, in 1888, the total product of copper, 
including the yield of imported ores, increased to 231,270,622 1b., 
or 115, short tons, which is 46,053,291 lb. more than the product 
of 1887. During the first quarter of 1889 the production was 
increasing at even a more —_ rate. The prices received by 
American producers averaged 154 cents per pound for Lake copper, 
144 for Arizona, and 14 for other districts; making the total 

ue 33,833,954 dols. Montana led in the production, making 
97,897,968 lb, Consumption was somewhat reduced by the high 
prices. 

Herr BickMann has patented in Germany a process 
for enabling sulphuric acid for manufacturing purposes to be safely 
transported. Hie takes advantage of a property of certain salts— 
of which alkaline sulphates are representatives—by which they 
give up their water of crystallisation when heated and take it up 
again when cool; and he does so by mixing the salts in an anhy- 
drous condition with a calculated quantity of sulphuric acid. The 
whole mass becomes granular, or may be formed into cakes; and 
when heated the whole liquefies and may be used as if it were 
sulphuric acid, for the presence of bisulphate of soda does no harm. 


THE report about to be issued on the mineral products 
of the United States for 1888, gives the following for gold and 
silver. According to the Director of the Mint, the = product 
was 1,604,927 fine ounces, valued at 33,175,000 dols. is is about 
the same as in 1887, being an excess of only 75,000 dols. The 
silver product was 45,783,632 fine ounces, of the commercial value 
of about 43,000,000 dols., and of the coining value of 59,195,000 dols, 
This is an increase of 4,515,327 oz. over the product in 1887. In 
addition to the product of their own mines some 10,000,000 oz. of 
silver were extracted in the United States from foreign ores and 
bullion. 


THE statistics of the coal, iron, and steel production of 
France in 1888 have just been published by the Minister of Public 
Works. They exhibit a marked increase in the output of coal, and 
a smaller increase in the manufacture of iron and steel. In 1887 
the collieries of France yielded about 21,000,000 tons of coals; in 
1888 they gave 22,500,000 tons. The precise t of the i 
is 1,664,351 tons, of which the largest share was furnished by the 
departments of the Pas-de-Calais, Nord, and Haute-Loire. The 
total yield of the French blast furnaces in 1888 was 1,688,976 tons. 











and its extension thence to Sheena Bay. The recent purchase of 
the Wisconsin Central Railway brings the Northern Pacific into 
intimate relations with the Grand Trunk Railway at Chicago. 
Thus the Northern Pacific will become a Trans-Continental line, 
reaching to Portland, Halifax, and Montreal. 


Tue International Conference on the proposed new 
railway from Switzerland to Italy by piercing the implon met at 
Berne on Tuesday. The Italian Government has decided only to 
support the scheme on condition that one end of the tunnel should 
open upon the Italian side of the mountain, though it would cost 
an additional half million pounds, since it would require a tunnel 
three miles longer than if both ends were in Switzerland. The 
Swiss delegates have laid their engineering plans before the Italian 
representatives, and upon the result of their deliberations the 
future discussions of the Conference will depend. 


THE Lisbon Oficial Journal publishes a Decree of the 
Minister for the Colonies cancelling the concession granted for the 
construction of a railway from Delagoa Bay to the 
Border, on the ground that the Portuguese Company formed to 
construct and work the line has failed to meet its engagements. 
The Decree further declares that the construction will hencefor- 
ward be carried on by the Government, and that orders have, con- 
sequently, been telegraphed to Delagoa Bay to make a valuation of 
the works already completed, for which the company will be 
indemnified. Political complications are likely to arise, and 
British gunboats have been sent to Delagoa Bay. 


From a resolution by the Government of India pub- 
lished in the last Gazette of India, Indian Engineering finds that 
compared with the average of the five corresponding previous 
quarters, the number of accidents to trains, rolling-stock, and 
permanent-way for the third quarter of 1888 shows an increase of 
thirty-three, or 4°41 per cent., with an increase of 2077°75 miles. 
The number of persons killed three, and injured fourteen. The 
casualties to passengers from causes other than accidents to 
trains, were, killed ten, injured thirty-seven. The accidents to 
servants in the employ of railways or of contractors, whilst per- 
forming duties connected directly with the transit of passengers 
and goods from causes other than accidents to trains were, killed 
thirty-three, injured 127. 


Iy concluding a report to the Board of Trade on the 
accident which occurred on the 9th of March, near Muchalls 
station, on the Perth and Aberdeen section of the Caledonian 
Railway, Major-General Hutchinson says :—‘‘There appears to be 
no way of accounting for this accident except from the fact that 
one of the two-horse boxes—probably the trailing wheels of the 
first or the leading wheels of the second one—mounted the outer 
rail of the curve where the mark was perceptible on the top of the 
rail owing to some jerk received at the time, perhaps from the 
driver putting steam full on on perceiving that Machalls up home- 
signal was right for him. Comparatively light top-heavy vehicles 
—weighing about 7} tons—with short wheel bases of 9ft., such as 
the two horse-boxes next the tender of this train, are not suitable 
for running at high speeds, and that they should not form part of 
trains, and especially the front of trains, timed to run at high 

s. The automatic continuous brake did good service in pre- 
serving the rear five vehicles of the train, which were fitted with it, 
from serious damage.” Hundreds of such horse-boxes are run 
daily at high speeds all over the kingdom without accident. 


Tue late accident on the Tientsin Railway line, by 
which about twenty persons lost their lives, is now known to have 
been due to the error of an engine-driver in proceeding out of a 
siding before a train coming in the opposite direction had pat 
Yet the official directors of the line have been severely punished for 
the accident. The managing director has, by order of Li Hung 
Chang, had three black marks, or marks of gross error, put down 
against his name in the official records. These will be a bar to 
promotion or to obtaining any new lucrative appointment for some 
time. The two other directors have two such marks against them. 
The dead were buried at the public expense, and the relations of 
each victim received about £50 each. Meanwhile, along the 
country-side, in the neighbourhood of the accident, legends are 
circulating respecting it. According to one, the people of the 
village near to which the disaster took place in the dead of the 
night heard the piteous wailings of the spirits of the victims, which 
had been forced from their earthly habitations with such awful 
suddenness. e cries rose and fell, sounding sometimes near and 
sometimes far away, as if the spirits were hovering through the air 
looking for a place of refuge. The people lay awake listening to 
this wailing, which was sometimes long and piercing, sometimes 
broken off abruptly, and their hair on end with fear. Again, 
people looking up towards the bright moon and stars saw a ghostly 
‘train sweeping on at full speed, then suddenly stop, and then 
vanish altogether. These and other legends circulating round the 
accident show what a profound effect the latter has had on the 
minds of the people. 





The quantity of puddled and refined iron was 833,839 tons in 1888, 
as against 771,610 tons in 1887. Puddled and other steel, as rails, 
plate, &c., was produced to the amount of 575,646 tons in 1888, 
against 493,294 tons in 1887. 


In the manufacture of tinfoil, tin is melted and run 
into blocks weighing from 200]b. to 4001b. each, and in this form 
the metal is kept for ordinary use. The old method for reducing 
it to the necessary thinness for foil was by hammering it by hand 
as the gold-beaters do gold leaf, and this process is still in vogue 
to a limited extent. This, however, is a very laborious process, as 
the sheet must be constantly beaten without intermission, to keep 
up the heat generated by the continuous strokes of the hammer, 
and the great drawback to it was that only one surface or face 
could be produced. The introduction of rolling machinery has 
completely revolutionised the trade, so that in place of importing 
we nowexport. In these mills the metal is given a beautiful polish 
on both sides; it is then cut into widths of from 12in. to ldin., 
rolled on reels, and cut to order by cutting machines. The great 
advantage of the machine-rolled foil over the hand-beaten foil is 
that while the latter is full of minute holes, so small as not to be 
visible to the naked eye, the former is, as a rule, perfectly intact, 
and thus being air-tight, forms a wrapper that cannot be equalled 
by any other substance, 


A paPpeR on “The Vapour Pressures and Specific 
Volumes of Similar Compounds of Elements in Relation to the 
Position of those Elements in the Periodic System,” has been read 
before the Chemical Society by Sydney Young, D.Sc. Determi- 
nations have been made of the vapour pressures and specific 
volumes of the four haloid derivatives of benzine and of 
benzine itself, within very wide limits of temperature ; b ¥ 
fluobenzene, and chlorobenzene having been heated to their critical 
points, 288°5deg., 286°55deg., and 360°8deg. respectively. Itis 
shown that if the four haloid derivatives are compared at such 
temperatures that their vapour pressures are equal, the absolute 
temperatures and also the specific volumes bear a constant ratio to 
each other, whatever the common pressure. But on comparing 
benzene with one of its haloid derivatives it is found that these 
simple relations do not hold. The ratios of the absolute tem- 
peratures of b and fluob corresponding to equal 
pressures are very exactly expressed by the equation R’ = R + ct, 
where R’ is the ratio at a pressure for which the a 
Centigrade temperature of fluobenzene is ¢, R=0-0838, and 
e = 070000313, 


AT a recent meeting of the French Academy of Sciences, 
M. de Malarce, speaking of the extension of the metric system of 
weights and measures, gave some figures which are in a way inte- 
resting, but explanation is required as to how far the metric system 
is in use where it is said to be adopted. In 1887 the aggregate 
population of the countries in which the metric system was compul- 
sory was over 302,000,000, being an increase of 53,000,000 in ten 

ears, In 1887, in countries with a population of close on 

7,000,000, the use of the system was optional ; and the countries 
where the metric system was legally admitted in —— and 
partially applied—as in Russia, Turkey, and British India—had in 
1887 a population of 395,000,000, being an increase of 54,000,000 in 
ten years. The increase is due to the growth of population in the 
countries which had already adopted the system, and to its adop- 
tion by new countries. The systems of China, Japan, and Mexico 
are decimal, but not metric. The metric system is thus legally 
recognised by 794,000,000 of people, and the three last-named 
countries have a population of about 474,000,000. So that only 
about 42,000,000 of inhabitants of the civilised world have systems 
which are neither metric nor decimal. 


Tue sixth report on “The Mineral Resources of the 
United States,” by David T. Day, Chief of the Division of Mining 
Statistics and Technology, United States Geological Survey, is to 
be issued shortly, This report is for the calendar year 1888, and 
contains detailed statistics for this period, and also for preceding 
years, together with much descriptive and technical matter. The 
following are the totals of the production in 1888 of iron and steel : 
—Domestic iron ore consumed, about 12,060,000 long tons; value 
at mines, 28,944,000 dols. This is an increase over 1887 in quantity 
of 760,000 tons, but a decrease in value of 4,956,000 dols. Imported 
iron ore consumed, 587,470 long tons; total iron ore consumed in 
1888, about 12,650,000 1 tons, or 150,000 tons more than in 
1887. Pig iron made in 1888, 6,489,738 long tons; value at furnace, 
107,000,000 dols. ‘This is an increase over 1887 of 72,590 tons in 
quantity, but a decrease of 14,925,800 dols. in value, Steel of all 
kinds produced in 1888, 2,899,440 long tons; value at works, 
89,000,000 dols. This is a decrease from 1887 of 439,631 tons in 
quantity and of 14,811,000 dols. in value. Total spot value of all 
iron and steel made in 1888, in the first stage of manufacture, 
excluding all duplications, 145,000,000 dols., a decrease of 
26,103,000 dols. as compared with 1887. Limestone used as a flux 
in the manufacture of B iron in 1888, about 5,438,000 long tons ; 
value at quarry, about 2,719,000 dols. 











MISCELLANEA, 


TuE following cable message has been received by the 
Institution of Civil Engineers, ‘‘The American Society mf Civil 
Engineers, in annual convention assembled, desires to express its 
hearty appreciation of the courtesies extended to its members by 
your Institution, and by the English people generally.” 


A COMMITTEE to investigate the Johnstown disaster, 
consisting of Messrs, J, Max. Becker, President, Jas. B, Francis, 
and Wm. E. Worthen, ex-presidents, and A. Fteley, Chief 
Engineer of the new Croton Aqueduct, has, the American Lngineer- 
tng News says, been appointed by the American Society of Civil 
Engineers, and will proceed to the scene of the disaster as soon as 
railway communication is re-opened. 


Tu judges at the Royal Agricultural Show have made 
a special award of a silver medal to Messrs, H. Pooley and Son, of 
Liverpool and London, for their improved cattle and wagon weigh- 
bridge No. 3362, which prints 0. a ticket the gross and tare weights, 
This weigh-bridge was lent by the makers to the Society for 
weighing cattle during the Show, and has been purchased by Earl 
Spencer, one of the vice-presidents. 


Tue use of Roburite for shot-firing purposes in mines is 
likely to meet with a good deal of opposition on the part of the men, 
on the ground of the injurious effects to health which it is alleged are 
caused by the fumes from this explosive. ‘I'he Lancashire Miners’ 
Federation has appointed a special committee to investigate 
further the question, and at a conference to be held on Saturday 
a special report will be presented, embodying the conclusions 
arrived at by this committee. 


A HYDRAULIC plant in France is working under a head 
of 1640ft. It is located in the valley of Gresivandeau, near 
Grenoble, and has been operating a turbine there since 1874-75, 
M. Aristide Bergis, an extensive manufacturer of that section, put 
up in 1869 a 500-horse power turbine operating under a head of 
548ft. The excellent results obtained then induced M. Bergis to 
utilise the greater fall on the same mountain, but about 1} miles 
further away, or 11} miles from Grenoble. The flowin the high 
fall is about ten cubic feet per second ; the diameter of the turbine 
is 10ft. 9in., and the power obtained is 500-horses, 


Ar an hour on Saturday, when everyone appeared 
to consider the Royal Agricultural Show to be practically at an 
end, the Pulsometer Engineering Company had a special intimation 
that the Queen was coming, and intended to visit its stand on 
the way to the grand stand and march past of the ponies, and at 
7 p.m. the company had the honour of showing her Majesty the 
various machines exhibited by it, including the Pulsometer, Deane, 
and other steam pumps ; and also the Champion hand ice-making 
machines, by which ice can be produced in three minutes. The 
exhibits appeared to afford considerable interest. 


Erricient plant for dealing with galvanisers’ “pickle” has 
been just laid down by Messrs, Davies, Bros., and Co., of the Crown 
Corrugated Ironworks, Wolverhampton. It deals with about 
6000 gallons per day, and comprises filter press and fixed plant for 
purifying processes under a system introduced by Mr. W. 'T. Jones, 
the Wolverhampton borough analyst. The pickle is conveyed 
through drains into a largetank. In this it is allowed to settle, and 
itis then raised by means of steam blowers into two other large 
tanks where it is mixed with milk of lime. The acid is precipitated 
and the acid neutralised. The deposit, in the shape of sludge, is 
then lifted in the filter press by a powerful pump, and is compressed 
into large cakes, which are carried away as waste material with the 
ashes from the works. The resultant puritied water runs into the 
sewers. 


Ow Saturday last Messrs. Yarrow and Co. delivered to 
the authorities at Portsmouth, two of the first-class torpedo boats, of 
which they have several under construction for the British Govern- 
ment. These boats have many features of novelty, being of a much 
improved ‘ype when compared with the first-class torpedo boats 
now in the British Navy. They are 180ft. in length, with a beam 
of 18ft. 6in., and on trial obtained a speed of over 224 knots during 
a continuous run of three hours, having a weight of 20 tons on 

. As regards manceuvring powers, these boats have excep- 
tional capabilities, it being found that at full speed they can turn 
within a circle the diameter of which is twice the length of the 
boat. They will at once have their armament fixed on board by 
the dockyard authorities so as to be commissioned and ready to 
take part in the naval review before the German Emperor. 


Art the annual meeting of the Chesterfield and Midland 
Counties Institute of Engineers, held on Saturday at the Stephenson 
Memorial Hall, Chesterfield, the resignation of Lord Edward 
Cavendish, M.P., as president was d. Lord Edward has 
been president since the formation of the Institute in 1871, and a 
very cordial vote of thanks was to him for his services. 
Mr. George Lewis, of Derby, has been appointed in his place. The 
Rev. G, M. Capell’s paper was submitted, entitled, ‘‘ Mechanical 
Ventilation of Collieries, with a Description of a New Form of 
Enclosed Mine Ventilator,” and an appendix thereto by M. H. 
Bochet, Inspector-General of Mines, Paris, entitled, “ Experimental 
Determinations of the Results of the Working of a New Fan— 
Capell—and the Consequences deduced from these Results.” Mr. 
Capell exhibited a working model of his fan, with which interest- 
ing experiments were made, 


Messrs. ScHNEIDER AND Co., Creusot, France, have 
patented a process, which consists in making, in a blast furnace, a 
cupola or a reverberatory furnace, castings having a variable pro- 
portion of copper, with a proportion, likewise variable, of the 
ordinary constituents of cast iron. These copper castings are used 
for the manufacture of the copper-steels which serve for the prepa- 
ration of articles such as sheathing and armour for vessels, 
cannons, projectiles, bed-plates, steam cylinders, roll, &c., the 
articles when desired being case-hardened or hardened in oil. 
Copper ore is mixed with the charge in the blast furnace, or 
copper alloys with the charge in the cupola. Also copper filings 
can be mixed with coal to form a copper-coke which is used for 
heating the blast furnace or cupola; or copper compounds can be 
melted in a reverberatory furnace, with a mixture of steel or iron} 
under a layer of anthracite to prevent oxidation. 


Durine the last few days, says the Matin, it will have 
been noticed that the electrical projectors on the top of the Eiffel 
Tower have become extraordinarily mobile. The fact is, M. Eiffel 
conceived the idea of laying down a railway on the third storey 
platform of the Tower, and naturally selected the Decauville 
system, already so extensively used at the Exhibition. The connec- 
tion of these two names of Eiffel and Decauville suggests the inte- 
resting fact that these two members of the Society of Civil 
Engineers of Paris have both largely contributed to the success of 
the Exhibition ; but the most curious fact is that, as regards the 
actual consumption of metal, it is the little “‘portable” railway, 
not the giant ‘ower, that carries off the palm. The Decauville 
portable railway, so much appreciated by the public, has within 
the last two years attained such vogue in the world that the works 
at Petit Bourg, which have the monopoly of its construction, and 
have already delivered over 8000 kiloms.—about 5000 miles—have 
now reached a monthly production in weight of steel of over 3000 
tons. The Eiffel Tower, on the other hand, weighing 7500 tons, 
and the Machinery Annexe of the Exhibition, weighing 12,000 tons, 
if melted together and turned into Decauville portable railway, 
would only feed the Petit Bourg Works for about six months. 
Statistics are a good thing, but to digest the Eiffel Tower in 24 
months is better. To realise the immense development in recent 

ears of the Decauville Works, a visit should be paid to Petit 
ourg, where visitors are received twice a week, on Tuesdays and 
Fridays, making an interesting afternoon excursion from Paris. 
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CARELS’ COMPOUND ENGINE. 


Motive power in the Belgian section of the Machine Hall at 
the Paris Exhibition is supplied by a Hertay engine made by the 
Phenix Company, of Ghent—similar to that we lately illustrated 
in connection with the Brussels Exhibition of last year—and by 
the Sulzer engine made by MM. Carels Fréres, of the same city, 
which we now illustrate above and on page 10. The engine, 
compound and condensing, is nominally of 350-horse power, but 
is only called upon for 110-horse power, even when all the 


machines are working. The engine is generally of the same | 


W 





| 


type as that which served as a motor at the Antwerp Exhibition | 
of 1885; but the Sulzer gear for distributing the steam in the | 


high-pressure cylinder has been greatly modified by MM. Carels 
in the direction of simplicity, there being much fewer moving 
parts than in the Antwerp engine, or in that made by 
MM. Sulzer themselves, which contributes to the motive power 
in the French section. 

Referring to the elevation and end view of the high-pressure 
cylinder above, it will be seen that all four lifting valves 
are at the ends and on the centre line of the cylinder, thus 
reducing the length of passage to the lowest limit. An excentric 
sheave on the horizontal shaft, rotated by mitre gear from the 
main shaft, works the governor and gives a differential “wiping” 
movement to the strap, which is hung at the end of a short 
link. A projection on the strap “ wipes” over a corresponding 
part of an inclined rod, which, by a short lever, lifts the 
admission valve off its seat, to be sharply closed by a 
— spring the moment the “wipe” is acccomplished. Both 
the rubbing surfaces are hardened steel plates, machine- 
finished, reversible, and interchangeable, each secured 
in its seats by a single bolt and nut. Another inclined rod, 
worked by a pin in the same excentric strap, raises, by means of 
a bent lever, the spindle of the exhaust valve, a steel disc striking 
against one of gun-metal, and the valve also closing smartly by 
a spiral spring directly the pressure of the lever ceases. The 
small cross handle seen on the connecting-rod of the governor, 
which is of Carels’ type, is for regulating the governor on start- 
ing or in case of need ; that is to say, it adjusts the position of the 
limits of the excentric strap angle, which is itself variable by the 
governor. The method by which the steam and exhaust valves 
of the low-pressure cylinder are worked, clearly indicated by the 
end view of that cylinder, does not differ from the usual Sulzer 
arrangement, both sets of valves being sharply closed by spiral 
springs. The makers used to make the large cylinder valves 
adjustable, but found that this was not often required, and now 
set the low-pressure valves invariably to cut off at 50 per cent. 
after admission to that cylinder. 

Both cylinders are steam jacketted, the jackets being shrunk on 
hot. Royle’s sight-feed lubricator is fitted to the large cylinder, 
and one of Carels’ design on the small. A speed indicator gives 
& constant reading of the revolutions up to 999,999. The cast- 
ings forming the piston-rod crosshead guides are bored out with 
the cylinders. The fly-wheel, of 5 metres diameter between the 
two cylinders, is cast in one piece, so as to secure truth; but 
the runners are so arranged as to permit of easy detachment of 
the two parts, which are faced by a shapirfg machine, Grooves 
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are turned in the fly-wheel rim for working, by rope gear, on to 
a pulley on the main line of shafting. The vertical air pump 
below the floor level is worked off a bell-crank by a short 
connecting rod from the crank pin. 

The bright parts show in good contrast to the rough, which 
are painted a dead black; and all brass work is nickelised, in 
order not to introduce a third tint. The pillars and handrails 
are solid and got up bright, while the heads are of gun-metal, 
the whole looking exceedingly business-like and handsome. 

Some recent tests by M. Vingotte, of the Belgian Association 
pour la Surveillance des Chaudieres i Vapeur, of a similar engine 
at Termonde, showed, we are informed,a consumption of only 5°82 
kilos. = 12°8 lb. of steam per horse-power per hour ; and the owner, 
M. Vertongen-Goens, certifies the consumption of lubricants to 
be as follows:—Oil for cylinders, 991 grammes ; oil for bearings, 
&c., 257 grammes ; and tallow, 714 grammes—30 grammes = 1 oz. 








REPORT ON THE FIRST SIX MONTHS’ WORK- 
ING OF THE ELECTRIC AND ALLIED TRADES’ 
SECTION OF THE LONDON CHAMBER OF 
COMMERCE. 


TuHIs Section was finally organised at a meeting of the trade held 
on the 22nd October, and a working committee was then elected. 
The committee was divided into the following sub-sections. Tele- 
graph companies, telephone companies, electrical manufacturers 
and contractors, electricity supply companies, consulting electrical 
engineers, and general engineers. The electricity supply sub-section 
was the first to get to work; on the 16th November it met and 
considered the relations between the supply companies and the 
local authorities in regard to licenses and provisional orders. It 
recommended the executive committee to memorialise the Board of 
Trade that the unit should be increased from 1000 to 10,000 watt- 
hours, also there should be united action on the part of undertakers 
in dealing with the question of paying the legal expenses of local 
authorities, as in some cases such payments had been demanded. 
It also asked the committee to urge all the electric supply com- 
panies to stand firm on the question of declining to sell under- 
takings at a shorter period than the forty-two years limit obtained 
under the recent Act, that supply companies should uire two 
years as the minimum period in which compulsory work should be 
carried _. = — the — forms o — <a 
regulations for the electric supply companies pro y the Board 
of Trade should not be issued until the supply coapaiies had been 
at work for at least a couple of years, in order that these rules and 
forms of accounts might be issued after reasonable experience had 
been obtained to suggest the best form for them. ese recom- 
mendations were confirmed by the committee at a subsequent 
meeting and communicated to those interested in the trade. 
Early in the year a sub-committee was appointed ider the 
roposal of pushing the question of obtaining a Government 
oratory for standardising electrical measuring instruments, and 
it was decided to take action with the Institute of Elec- 
trical Engineers. Accordingly a joint committee was appointed, 
which met several times, and eventually, on the 19th 5 so an 
influential deputation representing the Chamber of Commerce and 
the Institute of Electrical Engineers, attended at the Board of 
Trade, and laid before the ident a scheme and estimate for 











such a laboratory. The deputation was favourably received, and 
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o- is every reason to believe that the matter will no longer be 
shelved. 

The question of overhead wires was taken up on the 4th February 
by a committee appointed to examine the matter. This committee 
held several meetings, and eventually has succeeded in obtaining a 
copy of the draft regulations intended to be issued by the Board 
of Trade for the regulation of overhead wires. The committee 
hope to be able to obtain some modification of some of the more 
stringent regulations proposed by the Board of Trade, and which 
appear to press hardly on the trade. At any rate, they have good 
reason to believe that their representations will secure the issue of 
the rules in a modified form for country installations. 

A committee was appointed to see whether some modification 
of the Chamber of Commerce rules respecting arbitrations could 
not be made so as to invite members of the electric trade section 
to avail themselves largely of such arbitrations as a convenient 
method of settling disputes in the trade, and eventually the per- 
mission of the General Council was asked to the following modifi- 
cation :—That as os on electrical matters at present were 
somewhat complicated and involved much expert knowledge, that 
disputants should, if they so agreed, be permitted to avail them- 
selves of the services of counsel and expert witnesses in arbitra- 
tions otherwise under the Chamber’s rules, 

A committee was appointed to consider whether a standard form 
of specification could not be drawn up for the convenience of con- 
sulting electrical engineers on the lines of the specification very 
generally used by architects and builders. It was found, however, 
that for the present such a form of specification was not generally 
called for, and the idea was abandoned. 

The question of the railway rates under the new Railway Act 
was considered as far as it referred to electric trades, A sub-com- 
mittee prepared a report on this subject, which was presented to 
the general committee on the 13th of May, and it was subsequently 
revised according to the form adopted by the Chamber of Com- 
merce generally, and finally lodged by the Board of Trade and 
railway companies on the 3rd of June. 

The Electrical Section enjoys great advantage in such cases in 
being able to avail themselves of the great experience and prestige 
of the Chamber of C ce itself, on a matter which so greatly 
Pe the future commercial interests of every member of the 
trade. 

After the experience gained during the first three months, the 
committee of the Section decided that the amount of useful work 
done could be greatly increased if the Section secured the services 
of a gentleman thoroughly acquainted with the trade, to act as 
the Section’s correspondent, and after due permission had been 
obtained from the Council of the Chamber, it was decided to ask 
Mr. Trotter to accept the post. Mr. Trotter kindly consented to 
this, and the result has been shown in the greatly increased volume 
of the useful work which has passed through the hands of the 
committee since the date of his appointment. 











FRozEN MEaT.—On Sunday, the 23rd June, the insulated barge 
Matterhorn, owned by the London and Tilbury Lighterage Com- 
pany, was d tched in charge of a steam tug to Havre, and 
towed back on Tuesday to London, with a consigment of 2000 sheep. 
Only 2 deg. of temperature were lost in the run across, and the 
meat arrived in splendid condition, the temperature being below 
freezing point. is is the first instance that frozen sheep have 
been brought by an insulated barge from a foreign port to the 
London markets, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvrau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIO.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tuae Wititmer and Rocers News Company, 
31, Beekman-street. 











PUBLISHER'S NOTICE. 


*,* With this week’s number is issued as a Supplement a Two- 
page Engraving of the Triple Expansion Engines of the 
S.S. Glengyle and Glenshiel. Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 


*,* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES, 


*,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciauz, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address “\ ENGINEER NEWBPAPER, 


*," AU letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

‘ c that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

W. M. Campsetyt (Edinburgh).— A letter lies at our office for this corre- 
— 

- D.— We believe it to be quite impossible to obtain an accurate estimate of 
the indicated power of all the steam engines belonging to British owner. 

R. W.—Jt does not appear from your letter that you are a civil engineer. 
There can be no objection to your putting M.B. after your name, if you 
think proper. 

. K. 8.—There is no single work on railway engineering which will answer 
your purpose. The subject is too large. Dempsey's book is perhaps the best 
of its kind, but it is somewhat antiquated. 

. 8.—So far as we understand your drawing—which is not very clear—the 
slide valve ought to work very well. It appears, however, that there would 
be great difficulty in adjusting it. If screwed up too much it would not be 
balanced ; if screwed up a little it would leak. The best plan would be to 
screw up too tight, and let it wear down till it balanced, when weur would 
cease. 





HAMMER WEDGES. 
(To the Editor of The Engineer.) 


Sir,—Can any reader give me the address of a maker of hammer-head 
wedges—patented, I think? tT. 
Leeds, July 2nd, 
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ADVERTISEMENTS. 
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every two lines one shilling and sixpence ; ‘ines are 
charged one shilling. The line averages seven When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
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dvertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
Pal are to be addressed to the Publisher, Mr. Sydney White; all other 
ters to be addressed to the Editor of Tux ENGINEER. 











DEATHS. 

On the 9th May, at Rosario de Santa Fé, South America, Joun 
Cuarters, chief engineer of the s.s. Dragonfly, late i tor of 
machinery to Sir John Fowler, Westminster, and eldest son of T. O. 
Charters, of London, one thirty. 

On 2nd inst., at Highfield House, Gledhow-lane, Chapel Allerton, Leeds, 
Grorce CamPBELL, senior partner Hunslet Engine Co., Leeds, aged 52. 
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THE CONEMAUGH DAM. 


Our technical contemporaries in the United States, 
published about the middle of June, contain a good deal 
of much desired information concerning the failure of the 
Conemaugh or South Fork dam. The Engineering News 
has sent engineers to visit the locality, and collect facts, 
sparing neither trouble nor expense to arrive at just con- 
clusions. The history of the dam and of its rupture 
justifies all we wrote concerning it when the disastrous 
news first reached this country. We said that the failure 
of the dam was probably due to the water being allowed 
to flow over its crest, because of the insufficiency of the 
byewash to prevent the reservoir level rising to danger 

int. We showed that the byewash was ibly not 

ept clear, or that it was not deep enough, at we refused 
to believe, without evidence not at the time available, 
that anyone had been guilty of criminal negligence in the 
construction or care of the dam. All this is, it seems, 
accurately true. It could not have been more accurate 
had the dam ten way under our own eyes. 

The original dam was constructed to store water for the 
Pennsylvania Canal. It was intended that it should be 
62ft. high, 850ft. long, and the surface of the reservoir 
would have been about 400 acres in area. The estimate 
for the work was £37,600. It was actually made a little 
higher and longer, and cost nearly £50,000. There was 
no puddle wall proper. The whole dam was constructed 
of clayey earth, carefully rammed in layers, and quite 
water-tight. The width at the top was about 20ft., the 
height 72ft., the inside slope 2 to 1, and the outside slope 
14 to 1. The faces were rip-rapped with stone. The water 
was led out through five cast iron pipes, 24in. in diameter, 
laid in a very carefully constructed culvert, lined with 
cut stone, and there was a suitable byewash at one end of 
the dam. The structure was designed by the late W. E. 
Morris, principal assistant-engineer of the Pennsylvania 
State Canals. It was completed about the year 1841, and 
the canal and the dam were abandoned as public works 
in 1857-58. Of the succeeding history of the dam for the 
next few years we know but little. A break occurred in it 
in 1862, said to have been caused by persons stealing the 
lead out of the joints of the pipes in the culverts. “The 
break,” we are told, “did comparatively little damage.” 
The reservoir was only half full, and the failure was 
gradual. It took place through the dam, the roof of the 
aperture constantly falling down and obstructing the 
stream, until at last a gap was cut right through, about 
50,000 cubic yards being carried away. Then there 
remained a small pond about 10ft. deep. In this state 
the dam and reservoir remained for years. In May, 1875, 
the property was sold to Mr. John Reilly. He held it 
unused until 1879, when it was acquired for about 
2000 dols. by the late Colonel Ruff, who organised the 
South Fork Fishing and Hunting Club. We quote from 
the Engineering News the history of what next took place: 
—-“Colonel Ruff’s idea had been to reconstruct the dam 
much lower, only 40ft. high, but it soon appeared that to 
cut down the rock byewash would cost more than to re- 
construct the dam to its original height, and by the time 
this had been done, the total expenditure, as shown by the 
pay rolls, had been slightly over 10,000 dols., or about 
20c. per cubic yard. There still remained to be done the 
riprapping the slopes and other miscellaneous work, as to 
which our information is less precise, being only that it 
‘may’ have cost 7000 dols., but no more, bringing the 
total cost up to the very small figure of 17,000 dols., 





which has been given on other authority in newspaper 
dispatches. This work was all done in the summer of 
1880. Colonel Ruff engaged as foreman and superinten- | 
dent for this work a Mr. Edward Pearson, of Pittsburg. 
He is not and never has been an engineer, but after 1880 | 
was employed in the local freight department of the 
Pennsylvania Railroad, at Pittsburg, until he formed his 
present connection, which is with the firm of Haney and 
Co., general teamsters for the Pennsylvania Railroad 
freight department. In fact, our information is positive, 
direct, and unimpeachable, that at no time during the 
process of rebuilding the dam was any engineer whatever, 
young or old, good or bad, known or chee, engaged 
on or consulted as to the work—a fact which will be 
hailed by engineers everywhere with great satisfaction, as 
relieving them as a body from a heavy burden of suspicion 
and reproach.” 

Our contemporary then goes on to describe the work 
of repair in the following words:—‘‘ The work of recon- 
struction was done with the slight care which the 
oe facts make probable. The old material, which 

ad caved in, and so lost its compactness, was left 
untouched; the top of the dam was worked down on to 





it; the old pipes and culvert, which still remained in 
a somewhat injured condition, were covered over with 
earth, and permanently closed, a double row of hemlock 
plank sheet piling being driven across the old channel. 
The water during reconstruction was carried across the 
dam in a board flume, which was raised from time to 
time as the work progressed. There was no careful 
ramming in watered layers, as in the first dam, although 
some say there was some ramming. There was much 
leaking during the process, and some tons of hay and 
straw were filled in. The dam was finally made fairly 
tight, but there has always been some leakage at the 
bottom, and of late years this has been increasing. The 
truth as to the exact amount of leakage is very difficult 
to ascertain. The original crest height of the dam was 
decreased from lft. to 3ft., and the byewash was shortly 
after obstructed with gratings to retain fish, and a trestle 
bridge was built across the opening.” 

Badly as the work was executed, there is no reason to 
believe that it would have failed if only the precautions 
which we indicated as essential to the safety of any dam 
in our impression for June 7th, had been observed. It 
appears that the centre of the length of the dam, where the 
repairs had heen effected, sunk until the level of the top of 
the dam above the bed of the byewash was only 4sft. 
The byewash was obstructed by a boom and by gratings, 
and our contemporary calculates that the utmost discharge 
of which the byewash was capable with a 44ft. head was 
only 6700 cubic feet per second. As the pipes were 
stopped up, the only safety valve was the byewash. Our 
contemporary goes on, “ Was there this amount of water 
to be provided for? The ordinary flood discharge of the 
stream, according to the original reports, is nearly 2000 
cubic feet per second. This is expressly described as a 
‘moderate estimate.’ The rainfall appears to have been 
at least lin. per hour for several hours. To discharge jin. 
per hour from the whole watershed, fifty-six square miles 
—an enormous but not unprecedented discharge—would 
require 9600 cubic feet per hour, which the byewash in its 
original condition would have discharged with ease, with- 
out aid from the iron pipes under the dam. About that 
amount, probably, is what had to be taken care of. To 
raise the whole area of the lake 10in. per hour, which is 
the reported rate before the break, required an accumula- 
tion of at least 4023 cubic feet per second. Really, it was 
about 4500 cubic feet per second, because of the greater 
area due to the high water. This, added to our estimate of 
4700 cubic feet per second of byewash discharge, gives 
9200 cubic feet per second coming into the lake when the 
dam broke--an estimate close enough for all practical 
purposes to the 9600 cubic feet above.” ' 

Such was the state of affairs on Friday, May the 31st. 
It appears that some twenty-five men were employed in 
trying to raise the centre of the dam, by a small sub- 
sidiary embankment built up on the top with loose soil 
excavated from the outer face. What was done to clear 
the byewash is not certainly known. Their efforts were 
vain. The water overflowed the dam in the centre, and 
washed away the outer face of the structure. After 
hours of this overflow the dam burst. All that follows is 

retty well known, and need not be repeated here. The 
esson to be drawn is eminently instructive. The dam 
was obviously strong enough to resist the pressure of the 
water. It had endured that pressure for many years 
before the first break. There was no overturning; the 
outer face of the dam was simply washed away, hundreds 
of tons of earth being carried down by the overflow. In 
many important respects, the catastrophe resembled the 
failure of the Sheffield dam in 1863. We are led by a 
review of the facts to the inevitable conclusion that if the 
byewash had had sufficient capacity to prevent the water 
from running over the crest of the embankment, there 
would have been no catastrophe to record. Some anxiety 
is naturally felt in this country concerning the safety of 
various dams; but our readers may rest assured that 
there is not a dam in Great Britain which has been 
designed and erected by competent engineers that is not 
perfectly safe, if only the byewash is of sufficient 
discharging capacity to prevent the water from flowing 
over the top of the dam under any conceivable 
conditions of rainfall. It is deplorable that an 
engineer of such eminence as Mr. Hawksley should 
have addressed letters to the daily press calculated to 
raise a false alarm concerning the Vyrnwy dam. It is 
well known that Mr. Hawksley was not satisfied with 
the action taken by the Liverpool Corporation when the 
dam came to be built; but this is no justification for the 
hint that the dam is probably not safe. As a matter of 
fact, much of what we have written does not apply to the 
Vyrnwy dam at all, for the simple reason that it has been 
constructed of masonry. That it is of ample strength 
and weight to resist any conceivable stress that water can 
bring upon it is certain. It is provided with ample bye- 
wash capacity, but it is practically independent of that, 
because the whole dam could with perfect safety play the 
part of byewash. In other words, the flow of water over 
the entire length of its crest could do no harm to the 
embankment, even if the overflow lasted many days. It 
is with the utmost reluctance that we have drawn atten- 
tion to Mr. Hawksley’s utterances, but justice to Mr. 
Deacon and the authorities of Liverpool, as well as to the 
public, render silence on the subject impossible. 


THE PUBLIC WORKS DEPARTMENT OF INDIA AND 
PENSIONS. 

THE question recently raised by Sir Roper Lethbridge 
and others in the House of Commons as to the regulations 
under which the Uncovenanted Civil Services of India 
draw their pensions and half-pay allowances when on leave 
in Europe, very seriously affect the position of the larger 
number of English engineers who are employed by the 
Indian Government. It is the case, we believe, that with 
some few exceptions among the highest grade of such 
employés, the whole body of the engineers attached to the 
Public Works Department in India forms a branch of the 
Uncovenanted as distinguished from the Covenanted 
Services. Attention has been directed by the question 
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referred to above to the difference in position as regards 
the scale upon which pensions and 2 ~ eos are paid 
betiveen the two Services, and the replies given show oe 
hardly the distinction made bears upon a large number of 
our professional brethren. The Uncovenanted Services are 
liable as to such payments to all the fluctuations in the 
value of the rupee due to the course of exchange between 
Great Britain and India, while the Covenanted Services 
are not so liable. This means in effect, that, whereas a 
member of the last-named Service would draw a pension 
of, say, £600 per annum in sterling—ie., up to the full 
amount of such pension—his less fortunate brother of the 
Uncovenanted Service would receive but about £400 
annually on a pension granted of likeamount. Similarly, 
supposing a member of either Service to be entitled to 
draw £600 a year as half-pay while on leave, the same 
proportion between the drawings of the two Services 
would hold good. 

It requires no comment from ourselves to point out 
how seriously this inequality must affect those engineers 
who have taken service under the Indian Government. 
It may doubtless be argued that such men, when entering 
on their engagements, were aware of the conditions to 
which the payment of their pensions and allowances 
would be subjected; but engineers who entered the ser- 
vice some twenty years ago cau scarcely have foreseen the 
fall in the value of the rupee which has since taken place. 
Indeed, at such a date, the value of the rupee was fully at 
par, and not infrequently ranged above it. There was no 
indication by which the anticipation could have been 
formed that such a condition of things might be wholly 
reversed, as it has since been; and men who chose an 
Indian career, attracted by the scale of pensions to which 
a life-long service would entitle them, now find themselves 
in large measure deprived of their main inducement to 
accept an almost total expatriation. No argument that 
can be advanced can lessen the urgency of this fact. 
Engineers serving the Government in India see side by 
side with themselves the existence of an anomaly which, 
put the case in any light possible, places them at a great 
disadvantage as compared with others whose work is in 
no sense of higher importance than their own, and 
which certainly demands less of exposure, and conse- 
quently cannot involve the same amount of risk to 
health, and possibly to life. But it is not merely in 
only local conditions that such an anomaly is to be 
found. In the contiguous island of Ceylon, which 
is a Crown colony, all the engineers employed by its 
Government who entered the island service before 
1872 are entitled to receive their pensions and half-pay 
allowances on the same terms of sterling as are the 
members of the Covenanted Service of India; and even 
those who enrolled themselves at dates subsequent to 
that year are free from the very heavy disability imposed 
upon the members of their profession serving in India. 
The Ceylon Government, acting in a more liberal spirit, 
determined that those who had served it faithfully 
should not be exposed to the risk attaching to a down- 
ward course of exchange, and, we believe, fixed the mini- 
mum value of the rupee, as the standard at which pensions 
and allowances should be for the future drawn in such 
cases, at 1s. 10$d. Whatever, therefore, may be the 
point to which the exchange may decline, engineers in 
Ceylon at least have not to dread the effect of any future 
fall. They, at all events, know the worst, while those of 
India can never be certain as to their ultimate position. 

We believe that in all the other eastern Colonies sub- 
ject to the immediate control of the Colonial-office, some 
such fixed ratio as the above has been adopted. The 
Imperial Government of India alone still continues to 
exact its “ pound of flesh,” to tie those who serve it down 
to the strict letter of an agreement, the effect of which, 
as we have above indicated, could not possibly have been 
foreseen. Such an adherence to strict enforcement of 
terms is, under the circumstances, one little calculated to 
promote the condition of willing service. Sir Roper 
Lethbridge has asked that the Indian Exchequer should 
take upon itself a burthen which is most onerous and 
unfair in its incidence upon particular members of 
the dual services, which in such matters it seems most 
desirable should be dealt with as a whole. Were the 
transference of that burthen a course likely to involve any 
great strain upon Indian finance, we could understand 
hesitation, at least, asto making it. But Sir Roper Leth- 
bridge has demonstrated that, as regards present liability, 
the extra cost which would be imposed on the public 
purse of India would be but some £30,000 a-year; and it 
is more than probable that this amount would not be 
exceeded under any future development of the pension 
list, which will be almost certain to maintain itself by the 
death of existing pensioners at the present level. There 
are those who clamour for the total abolition of any sys- 
tem of pensioning Government servants. Into that 
question we do not propose to enter further than to 
remark that it is difficult to see how, under any other 
provision, continuity of service, so important to the effi- 
ciency of public administration, can be insured. But in 
the case of engineers there is a wide discrepancy between 
the scale of salary paid to a Government engineer and to 
one employed on private work in India. It has been the 
prospect of provision for old age or failing health that has 
induced so many engineers to accept the lower scale 
offered by the Government; and, as regards present 
incumbents therefore, such a contention cannot apply. 
The evil we have named is serious; the remedy for 
it, according to Sir Roper Lethbridge’s calculations, is 
relatively light, and we trust that the Indian autho- 
rities will see their way to its adoption in the same liberal 
spirit which has characterised the decision of those of the 
neighbouring island of Ceylon and other Crown Colonies 
in the East. 





A FOOLISH SCHEME, 

THE failure of most of the syndicate schemes which have 
during the last two years excited so much attention does not 
appear to act asa warning. The utter collapse of the copper 
ring, for example, has not yet taught prcmoters that there is a 





limit beyond which speculation will not be permitted to go. 
The latest proposition is eminently foolish ; there are really no 
other words by which to characterise it. It is that a great 
monopoly of the paper manufacture should be established. All 
the paper makers in the kingdom are to bind themselves by a 
solemn league and covenant; fixed prices are to be the rule; 
there is to be no competition, and we should not be surprised 
to hear that the output was to be controlled in order to make 
paper dear! As it is possible that certain firms will refuse to 
enter into this compact, it is proposed that these contumelious 
individuals shall be bought up, the promoters of the syndicate 
holding that there will be no difficulty in doing this— 
the transaction will be simply a question of price. At first 
sight, it might be thought that the weak point in the 
whole scheme lies in the fact that the moment the price 
of paper went up new mills would be started by capitalists 
outside the syndicate. The promoters argue, however, that the 
localities in which paper can be made are few and far between, 
because certain special qualities of water are essential to the 
production of good paper. In other words, they urge that 
paper depends for its quality on water just as much as beer 
does. The argument will, if energetically pushed, serve to 
entrap the unwary. The promoters of the scheme cannot 
possibly get on without dipping their hands into the purses of 
the public. That goes without saying. Carefully drawn pros- 
pectuses will prove with much ostentatious display of scientific 
lore that paper can only be made in certain favoured spots. 
The public will be deluded. The truth is that the ordinary 
qualities of paper—all indeed but the very finest—can be made 
in scores of It is possible that special drawing and 
artistic papers can only be made with specially suitable water, 
but even then it does not follow that such water is only to 
be found in certain localities. Thus then it is clear 
that an attempt to monopolise the production of paper 
would at once be met by what we may term private enter- 
prise. But the paper syndicate incurs a much more serious 
risk than that. Two can play at the syndicate game. The pro- 
moters of the scheme forget that the newspaper proprietors 
of Great Britain represent collectively an enormous capital, and 
that they are from the nature of their business specially enter- 
prising. An attempt on the part of a papermakers’ syndicate 
to raise prices by stopping competition would be at once met by 
a combination of newspaper proprietors, who would put up 
mills of their own and render themselves entirely independent 
of the syndicate. The result would, of course, be the collapse 
of that scheme. It would be unjust to the promoters of the 
papermakers’ syndicate to say that they have not recognised the 
existence of this obstacle. It is above and beyond all things 
necessary to them to have the support of the press, therefore 
they promise great things. The newspaper world shall have 
better paper, and cheaper paper than heretofore. Zimeo Danaos 
et dona ferentes. Such promises are not to be trusted. The 
public must beware. If they put money into the syndicate they 
must assuredly lose it. Some papermakers want to sell their 
mills at a good price, others want to raise the price of paper. 
The whole aim and object of the promoters is to make money. 
When the crash comes thousands possibly will lose, but a select 
few may, in any case, have made their fortunes. The entire 
scheme is foolish, and those who have money to invest will do 
well to avoid it as they would a bogus gold mine. The entire 
press of Great Britain is opposed to the scheme, and that fact 
is alone sufficient to insure its failure. 


LORD REAY ON IRRIGATION IN INDIA, 


Amonc the many topics dealt with by the present Governor 
of Bombay in his recent address to the Chamber of Commerce 
in the capital city of that Presidency, there may perhaps be 
classed as foremost that of irrigation. We have repeatedly in 
these columns dealt with the subject, the object of our remarks 
relating to it having been to point out how unwise have been 
the past proceedings in respect to it. Lord Reay’s address has 
furnished ample confirmation of the correctness of the views we 
have advocated, for no course adopted by the ruling power in 
the East has ever received stronger or more direct condemnation 
than his Lordship passed uponits irrigation policy. We read in 
that address a declaration that “even the best of the works in 
the Deccan has as yet failed to show a return on the outlay of 
more than 2} per cent.; and it is not to be wondered at that, 
with this experience, the Government, with all its financial 
difficulties, should refuse to embark in further undertakings of 
this class. This statement by Lord Reay is the more to be 
appreciated because there has hitherto been a lamentable want 
of candour shown by our several Eastern Governments relative 
to their works of irrigation. The accounts rendered to the 
public have been manipulated so as to conceal the actual position 
of affairs, and so rendered it impossible to distinguish between 
instances of success and failure. Every previous official 
utterance on the subject has skilfully avoided reference 
to the financial aspects of the several undertakings, stress, 
however, having always been laid upon the important in- 
direct improvement in the condition of the natives said to 
have resulted from them. There are many who insist 
that it is from this latter point of view alone that such under- 
takings should be regarded ; but Lord Reay tells us that the 
experience of years has led the Government “ more and more to 
insist on the necessity for regarding expenditure of this class as an 
investment on commercial principles, and to insist on proof 
being forthcoming beforehand of the financial soundness of any 
scheme proposed for execution.” Such insistence would not, 
we may be sure, have been shown, had the generally ameliorat- 
ing results to the condition of the natives been what has been 
claimed. And what is the opinion of the natives themselves as 
to these results? Lord Reay tells us as to this that the people 
are “ very averse to the extended use of the means of artificial 
irrigation for the ordinary crops” grown at certain seasons ; that 
they hold it, indeed, to be harmful! The advantages resulting 
are therefore confined to but a limited period of the year, and 
these are insufficient to insure adequate payment being made 
for them. No one seems to have been more alive to these facts 
than was Colonel Cotton, one of the first and foremost advocates 
of irrigation works. But his proposals for such works were 
almost invariably combined with those by which they were also 
to be made useful as traffic carriers. The canals which were, 
under his suggestions, to serve for irrigation, were to be 
primarily utilised as a means of internal communication. That 
even with this adjunct available for utilising the water stored 
during the many months that artificial irrigation is not neces- 
sary, the system of such works should have failed to prove 
remunerative, shows how small must be the prospect that 
undertakings having irrigation alone for their object can, save 
under very exceptional conditions, be regarded as fit objects for 
the investment of public funds. 


THE INCREASE OF STEAMSHIPS. 
Tue official returns, to earlier numbers of which we have 
previously referred in THE ENGInRER, proves that the growth of 
the steam shipping fleet of the United Kingdom continues to 





be as rapid as ever. In the last month for which the records 
are published, there were sixty-five steamers added to the 
register of the kingdom—four of which were small wooden 
vessels of 58 tons in the aggregate. The tonnage of the sixty- 
one remaining steamers was 54,500 net, There were 
removed from the register, by loss or sale, in the same period 
of one month, some twenty-six steamers. Of these twenty 
were iron vessels, of an aggregate tonnage of 7658 net, the 
remaining six being 149 tons net, and being wooden vessels, 
There is thus an apparent gain in one month of not less than 
thirty-nine steamers, of 46,693 tons. In the month, too, con- 
trary to the usual experience, the increase has taken place in 
the sailing vessels also, so that there is not the diminution to 
make that there is usually on that account. It is also note- 
worthy that whilst the steamers added to the register during 
the month had an average burden of over 900 tons net, those 
removed from the registers were of less than 400 tons each, so 
that the average of the vessels added was more than twice that 
of those removed. Put into another form—that of the nominal 
power—it may be said that we added 11,700-horse power, and 
we removed 2152-horse power. There is another point to be 
borne in mind; we were not only adding to the tonnage at this 
rate so far in excess of what is being removed, but the removals 
have also a larger percentage of vessels which are transferred to 
other flags, and thus do not lessen the available tonnage of the 
world, Out of the 7808 tons net removed from our registers, no 
fewer than 3061 tons net were sold to foreigners, whilst we only 
bought from foreign nations two steamers of some 1271 tons. 
Clearly, then, we were adding to our steamships at the rate, in the 
month we have referred to, of 46,000 tons; and even that gain 
might be increased by a further 1700 tons, if we remember the 
manner in which the vessels removed are taken from our 
operative fleets. It is an enormous addition as it stands, the 
making up of the loss of vessels and the increasing the fleets 
after that at the rate of some 560,000 net tons yearly! The 
tonnage added is mainly in the form of large steamers, steamers 
of some 2000 tons gross register and upwards; and it is quite 
probable that it will be the trades in which these vessels are 
usually placed which will feel most the effect of the great and 
rapid addition to the carrying steam tonnage of the world. 
That effect must.come, though the continued activity in the 
trades and manufactures, and the mere abundant circulation of 
money, will give a demand for tonnage to carry goods that may 
make the effect not visible for some time. But the enormous 
addition that is being made points to a diminution in freights in 
the future, and that to a large extent. 


MINERS IN CONFERENCE, 


BritisH miners are once more in conference, and again at 
Manchester. With comparative ease advances of wages to the 
extent—when the October instalment comes into operation—of 
20 per cent. have been obtained. The miners’ leaders have 
therefore reason to be jubilant. The employers, to do them 
justice, have frankly accepted the situation, and to-day the coal 
trade is in a more hopeful position than it has been for years. 
The union leaders say this is owing to their action, urging that 
they have all along told the coalowners that they had the price 
of their product in their own hands, all they had to do being 
to pay more wages to the men and put more profit into their 
own pockets, and the consumer had no resource but to grin and 
abide. The coalowner joins issue here. He says the improve- 
ment is due simply to the operation of the old law of supply 
and demand. Good trade has come upon the country. More 
coal is required to meet the iron and other industries, hence it 
is that the call for fuel is not killed by the higher price demanded. 
A warning note is sounded by an eminent authority—Mr. H. D. 
Pochin, vice-chairman of Messrs. John Brown and Co., Sheffield. 
If the miners are reasonable, he says, they will participate in 
the good times coming ; but if they use their recent triumphs 
to secure more than the market can bear, if, in short, they kill 
the goose that lays the golden eggs, they will suffer severely 
themselves, and thrust back the tide of national prosperity. It 
is the unfortunate experience of coalowners that higher wages 
for miners means less output and less care in working. This 
lesson was repeated at the Ebbw Vale meeting in Manchester 
last week. It has been found to be the case elsewhere. The 
effect is to increase the cost of cval-getting and to diminish 
the margin of profit—and it must be remembered that 
many collieries have for years paid no dividend at all, 
and have thus serious arrears to rub off—and make 
competition in iron and steel products with other countries 
increasingly keen, What are the miners to do now? Their 
agents, who represent nearly 280,000 colliers of the United 
Kingdom, declare boldly that they mean to restrict the output 
by limiting the hours of labour. Lancashire leads the way in 
this proposal, looking to eight hours per day and five days per 
week as the only workable system of restricting the output. 
This was originally the Birmingham platform ; the Midland 
Federation go generally for a uniform system of working no 
more than eight hours per day throughout the United Kingdom. 
There is need at present for a strong hand among the working 
men themselves to restrain their feverish haste to discount 
coming prosperity—a policy which has wrought so much lasting 
evil in the past. 


GUN ACCIDENT AT SHEERNESS, 


As our readers will have read in the daily papers, on June 
27th last a serious gun accident occurred at Sheerness. <A 
40-pounder breech-loading gun burst explosively about 30in. 
from the muzzle, fragments severely injuring one man and two 
others slightly. This is one of the original pattern of Arm- 
strong’s breech-loading polygrooved pieces. It was manufac- 
tured in 1862. Beyond the melancholy results inflicted, there 
is no great significance in the accident, which it is thought 
arose from the bore being allowed to become severely eroded. It 
is, however, a matter for surprise that the metal, which consists 
of wrought iron coils, should not have torn without projecting 
the fragments, and it has been suggested that a drill shot may 
have been left lying in the bore, which would account for such a 
result. This explanation could only apply to the first round 
fired, and we have no information as to whether the gun had 
already been fired or whether it was the first round. On the 
other hand, imperfect welds were often taken little notice of in 
these coiled pieces. However, no question of new powder, or 
the behaviour of recently-made weapons, arises in connection 
with this incident. A sketch of the gun will be found on 
another page. 








Dr. Percy.—In our notice of the late Dr. Percy’s life and work 
last week the Howard prize of the Institution of Civil Engineers 
was called by mistake the Miller prize. The term of Dr. Percy’s 
presidency of the Iron and Steel Institute was 1885-7. We also 
omitted to notice that Dr. Percy held the Gurney lectureship on 
Geology in 1863-8, and delivered a series of lectures on ‘‘ Chemical 
Geology,” which were reported in extenso in the Chemical News, and 
had an important influence in furthering the study of a branch of 
knowledge previously but little noticed in this country. 
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THE INSTITUTION OF MECHANICAL ENGI- 
NEERS IN PARIS, 


Tue Institution of Mechanical Engineers could not very 
well choose any other city than Paris as its meeting-place 
this year. If the reading of papers were the chief busi- 
ness of the summer outing, the choice would probably 
have fallen elsewhere, byt as this part of the reason for a 
gathering outside London only occupies an important but 
not a primary position, Paris was almost of necessity 
chosen for 1889. ‘The reading of papers, with the excep- 
tion of those which refer to places or objects to be visited, 
is really at such meetings little more than a formal affair, 
but it is a sufficient reason for, and serves the useful 
purpose of, getting men together in the morning. Papers 
on abstract subjects are not likely to be discussed with 
any completeness, and some of those which have been 
presented for this meeting would have had a much better 
chance of being seriously considered and dealt with at one 
of the quiet meetings in London than in Paris, and may 
be said to have been thrown away here, although their 
appearance in the “ Proceedings” will give them to those 
who require them hereafter. 

The programme includes the reading of six papers, 
namely, (1) That by Mr. A. Ansaloni, describing “The 
Lifts in the Eiffel Tower;” (2) a long paper by 
Mr. J. Macfarlane Gray on the “ Rationalisation of 
Regnault’s Experiments on Steam,” a paper of great 
interest and scientific value, but better suited to a 
winter audience; (3) a bn ond by Mr. Arthur Paget on 
“ Warp Weaving and Knitting without Weft,” describ- 
ing a new machine in the great Machinery Hall of the 
Exhibition ; (4) a paper by M. E. Dalamare-Debouteville 
on “Gas Engines and the Simplex Engine;” (5) a paper 
by Mr. T. Urquhart on “The Compounding of Po 
motives burning Petroleum-refuse Fuel;”’ and (6) a 
paper by Mr. Job Duerden describing “ A Machine for 
making Paper Bags.” 

The meeting of the Institution commenced on Tuesday 
morning, in the well-known large lecture theatre of the 
Conservatoire des Arts et Metiers, and the office placed 
at the disposal of the Institution was open on Monday 
afternoon for the convenience of members. The office and 
staff of Mr. Henry Chapman, honorary local secretary, 
were also obligingly at the disposal of the visitors, and 
very necessarily so, for dispensing tickets and facts re- 
quired for and relating to the various meetings and excur- 
sions. On Tuesday morning the president, Mr. Charles 
Cochrane, the council, and the members of the Institution 
were formally received and welcomed by the director, 
Colonel Laussedat, and by the chairman, M. Gustav Eiffel, 
and the members of the Société des Ingénieurs Civils 
constituting the reception committee. M. Ferdinand de 
Lesseps, being present, was introduced, and made a few 
remarks, welcoming the Institution to Paris. After 
some routine business, the paper by Mr. Ansaloni was 
read and supplemented by a verbal description by M. 
Eiffel of modifications in the lifts and the speed of their 
working, together with some remarks concerning their 
action in actual work. These remarks were translated 
for the benefit of the English audience, by M. Briill, past 
president of the Société. There was a short discussion 
on this paper, but it added nothing that we need give, as 
some of the details referred to will be more clearly shown 
when the tower is visited by the members on this—Friday — 
morning at 8 o’clock. Arrangements have been made for 
this early visit, because at a more usual hour the tower is 
ascended by such large numbers of the public that inspec- 
tion of the machinery would be impossible. The members 
will ascend to the third platform 905ft. above ground, 
and at 10 o’clock will descend to the first platform, where 
they will take lunch, or rather breakfast, 187ft. above 
ground at 11 o'clock, by invitation of the Société des 
Ingénieurs Civils. At 1 o’clock they will descend to the 
ground, and by this time will be quite ready to take a 
different view of the big but graceful structure. 

After M. Ansaloni’s paper, that by Mr. Macfarlane 
Gray was read to a very small audience, many appearing 
to have misunderstood an announcement made by the 
President concerning an evening reception by M. Eiffel, 
as indicating that no more papers would be read. The 
number of members who would have stayed to discuss 
Mr. Gray’s paper would not, however, have been numer- 
ous in any case. There was no discussion. 

On Tuesday afternoon the members visited the Exhi- 
bition, and were conducted in groups by members of the 
Société, assisted by some of the members of the Institu- 
tion. Amongst the machinery to which special attention 
was paid was Mr. Paget’s warp-weaving machine, described 
in a paper read on Wednesday, and the bag-making 
machine described by Mr. Duerden. Although the visit 
was only of about four hours’ duration, many members 
of the parties were very evidently impressed with many 
of the exhibits, especially of machine tools and various 
forms of Corliss gear steam engines made by Swiss, 
Belgian, and French firms. They were even more im- 
pressed with the gigantic, well-designed, and finished 
character of the Exhibition buildings, the harmonious 
ornamentation and finish being especially noticed as 
unusual in buildings chiefly for a temporary purpose. 
There is nothing to indicate that the well-constructed halls, 
mag and annexes are for a temporary occupation. 

vo are none . which would not make excellent 
railway station buildings, except perhaps the great 
machinery hall, which s too he bor pe Ps 
perhaps a monster covered shipbuilding yard. In oem 
we have had no grand exhibition for many years, so that 
ho comparison can be made between the English and the 
French housing of an exhibition ; but it may certainly be 
said that the Kensington Exhibitions of the past few 
years have been made in the most miserable of huts, 
sheds, and outhouses in comparison. In some respects, 
however, the Crystal Palace compares not unfavourably 
with the Paris buildings this year. None of its parts are 
80 am ge they are large enough, and it is ve 


questionable whether the enormous dimensions of 





the Gallerie des Machines are accompanied either 
by any real advantages or esthetic gain in com- 
parison with our 1851 buildings. It contains an 
enormous cubic capacity which cannot be used, and which 
is a consequence of the mere bigness. The display of 
machinery would have been probably more effective in 
four large buildings of one-fourth the floor area of this 
great hall, and a better division for the classes or countries 
would have been possible. The biggest things in it are 
dwarfed by the bigness of the building. There is so much 
room that even Messrs. Gireenwood and Batley’s monster 
lathe does not look remarkable. Everything connected 
with the Exhibition may be said to be colossal except the 
exhibits, but for all that there is much in the latter that 
makes the visitor think, from whatever country he may 
come. 

On Tuesday evening the members of the Institution 
were present at a reception given at the house of the 
Société des Ingenieurs Civils by M. Eiffel and the 
Société. This house is partly lighted by sixteen 16-candle 
lamps by a little toy engine running at 300 revolutions 
per minute, and supplied with steam from one of Ser- 
pollet’s instantaneous generation steam boilers at a pres- 
sure of about 14 atmospheres, or 210 lb. absolute. This 
boiler consists of two or three thick copper coils which 
are flattened, so that the tubular space is only about the 
thickness of tissue paper, and Poy quantity of water 
required per stroke of the engine is sent into this tube at 
every stroke of a tiny pump worked by the engine. It 
is a perfectly inexplosible boiler, it may be said to contain 
no water, and it occupies very little space for the power 
given out. The coils were at first made of steel, the 
tubes being flattened, so that there was apparently no 
- whatever for the water and steam to force its way. 

hen hot, however—in some parts red hot—this mere 
capillary tube no doubt opens to a minute extent, and the 
water forced in at 210 1b. per square inch is able to find 
its way easily. Copper tubes have been now adopted, as 
better able to stand the somewhat severe conditions of 
working. 

On Wednesday morning the meeting commenced by 
reading the paper by Mr. A Paget; a paper describing a 
machine of remarkable ingenuity and capacity for varied 
and rapid work in warp weaving or knitting. This sys- 
tem is the weaving or knitting together a number of 
warp, or longitudinal threads, without any weft or trans- 
verse threads, the threads of a resulting fabric being 
thus all in the direction of its length. The knit- 
ting system has hitherto been the only means of 
making shaped or fashioned articles of clothing; 
but Mr. Paget has succeeded in making one of the most 
important advances of recent years in the art, as the 
machine he has produced will make the most eee. 6 
fine work, such as those “clouds,” 8ft. in width, whic 
will pass through a finger-ring, and at the rate of six in 
about fifteen minutes; but it can be varied from that 
to the coarser work of heavy jerseys, vests, drawers, &c., 
almost without stopping the machine, and all shaped or 
“fashioned” to any variation of contour desired. The 
machine is at work in the Exhibition, and deservedly 
attracts much attention. A discussion took place on this 
paper, in which Professor Kennedy, who had spent two 
days examining it and its work, spoke in great praise of 
the working of the machine and of its great output. 

The paper was next read on gas engines, but the discus- 
sion was postponed to Thursday, when it was announced 
it would follow the postponed discussion on Mr. Macfarlane 
Gray’s paper. After adjournment for lunch-breakfast, 
the members reassembled at different places for visiting 
the Edison electric light works, Rue de Pare Ivry, the 
electric installation at the Opera, the Paris, Lyons, and 
Mediterranean Locomotive Works, Rue de Charolais, and 
Messrs. Rouart Fréres’ gas engine works. 

A large number also went to the Exhibition, and in the 
evening the usual dinner took place in the Hotel Conti- 
nental. Over two hundred members have taken advantage 
of the opportunity to visit Paris and the Exhibition, and 
they have been exceedingly fortunate in the weather, 
for it remains dry and not hot, nice cool breezes 
being continuous. The visits of Thursday include 
one to the Popps’ compressed-air power supply sta- 
tion, Rue St. Fargeau, and Boudenoot’s vacuum power 
supply, Rue Beaubourg, the sewers at two places, and the 
electric light works of Messrs. Sautter, Lemonnier, and 
Co., Avenue de Suffren. The members have been supplied 
with some reprinted accounts of works open to them, but it 
appears that certain most important additions and correc- 
tions are necessary in the account of the Popp compressed 
air power supply works. 

uesday’s visits included the Tower and several electric 
lighting and railway works, and on Wednesday there 
were alternative excursions to Decauville’s works at Petit- 
Bourg and to the Calais harbour works, 








TENDERS. 


PONTEFRACT WATERWORKS. 

THE following tenders have been received by the Corporation of 
Pontefract for sinking a well at Roall, about ten miles from Ponte- 
fract, and executing all the necessary works for conveying the 
water to Park Hill Reservoir, at Pontefract; Mr. George Hodson, 
M. Inst. C.E., F.G.S., Loughborough, engineer :— 

H. Vickers, Wilford-road, Nottingham (accepted).. 

Joseph Tomlinson, Derby .. .. .. «. «2 «- 22 
Holme and King, Liverpool .. .. .. .. 
B. Graham and Sons, Huddersfield .. .. 


Fotherby and Sons, Burnley eo «. 28,487 1 
Parker and Sharp, York.. .. .. .. «. «. «- 28,856 
Thos. Lowe and Sons, Burton-on-Trent .. .. 24,200 
Foster and Geen, London .. .. .. «. - 24,7 1 
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J. Villiers, Beverley .. Tl 253975 








Bryan DONKIN AND Co.—We have to announce the conversion 
of this business into a private limited company, chiefly on account 
of the death of the late partner, Mr. Frank Salter, All contracts 
and liabilities are taken over by the company. The change from a 
private firm to a limited company will involve no other alteration, 


TY | and the business will be carried on exactly as before and under the 


same managemert. 





MISCELLANEOUS EXHIBITS AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW. 


Mr. W. Srong, of Prague, exhibited Dolberg’s very 
curious light railway, intended for farm use, which we 
illustrate. The railway depends for its success on the 
rolling stock, which is all of the double bogie type. The 
wheels are grooved instead of being flanged. The railway 
was pitched down, so to speak, anyhow in the showyard, in 
one place crossingaheavy swatheof cut grass, whilein others 
one rail is six inches or a foot higher than that of its fellow. 
Each section consists of two steel rails weighing 10 lb. 
or 141b. per yard, which are fastened at one end to a 
wooden or steel sleeper in such manner that about one 
third of the sleeper is left free to act as a support for the 
next set of rails. Ifthe rails are fastened to a wooden 
sleeper, an iron fastening shaped — is interposed between 
the foot of the rail and the sleeper, forming a convenient 
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shoe for the end of the next set of rails to fall into; if 
fastened to a steel sleeper, square-headed studs rivetted 
to the sleeper form a convenient guide to prevent the 
rails from moving sideways. At the other end a #in. 
round guide rod is placed between the rails to any given 

uge. The guide rods are provided with a thread at each 
end, to which, after passing through the web of both rails, 
Dolberg’s special steel hooks are fastened with jin. nuts. 
As the ends of the rails which rest on the sleeper have 
two steel studs rivetted on the outside of the web, the 
steel hooks of the next set of rails engage with the steel 
studs of the preceding set of rails, and as soon as the rail 
is lowered to the ground, form a longitudinal connection 
without any bolts or nuts. The chief advantage of this 
joint is that, owing to its flexibility, it adapts itself to the 
most uneven ground, each set of rails being really only 
the long link of a chain. During the two years that this 
system has been patented in Germany, a great number of 
estate owners there and in Austria have adopted this rail- 
way for farm work—for taking the manure out into the 
fields, and bringing the produce to the farmyard, sugar 
factory, or distillery, as the case may be. The Austrian 
War-office have adopted it for their Commissariat Depart- 
ment, and have, after very severe trials in the autumn of 
last year, expressed their entire satisfaction with it. 

In resuming our account of the novelties or noteworthy 
improvements amongst the implements and machines, 
we may first record the awards of the silver medals given 
by the Society for new machines and implements deemed 
deserving by the Judges, which were not made known 
before going to press with our last impression. The reci- 
pients were :—Messrs. Weeks and Son, of Maidstone, for 
their hop-washing machine, which we described recently; 
the Aylesbury Dairy Company, for the butter extractor, 
which we also described and illustrated; Messrs. Crocker 
and Co., of Dorchester, for Foster's patent corrugated 
finger-bar for mowing machines, which is only two-thirds 
of the weight of anordinary finger-bar, andis soconstructed 
that the fingers cannot possibly move sideways; Mr. Gib- 
bons, of Tetsworth, Oxfordshire, for his new hay tedder; 
Strawsons, Limited, for the so-called Strawsonizer, or air- 

wer distributor; Messrs. W. and T. Avery, of Birming- 

am, for a self-registering steelyard, which is fitted to a 
cattle-weighing machine, and prints the weight of each 
animal on a ticket; Messrs. Priestman Brothers, of Hull, 
for their portable oil engine, illustrated in our impression 
of the 2ist ult.; Messrs. Marshall, Sons, and Co., of 
Gainsborough, for a chaff-cutting, sifting, riddling, and 
bagging machine; Messrs. Corbett and Sons, of Welling- 
ton, for a root cleaner and pulper combined; and Mr. 
Stone, of Prague, for a rising switch for field railways. 
Although there was only one entry in each of the classes 
for fruit evaporators and coring and paring machines, for 
which the Society offered first and second prizes, the first 
prize was awarded to Messrs. Mayforth and Co., of Frank- 
fort-on-Main, for their evaporator, and an equal honour 
was conferred upon Messrs. Goodell and Co., of Antrim, 
United States, for their paring and coring machine. 

Continuing our account in the order of the numbers of 
the stands upon which we find them, we next reach a 
chaff cutter, on Stand 111, titted with sifting apparatus 
by Messrs. Crowley and Co. The chaff cutter is made 


with short legs, and is mounted on a frame which is fitted 
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with a e sieve below the chaff-cutting wheel. The | This pulls the manure to pieces, and distributes by throw- | the hopper. The machine was also shown as proposed for 
wheel and e of the machine are boxed in, and the | ing it to the rear. | hop washing. 


chaff is separated into that which is and that which is not 
short enough. The large sieve is worked backwards and 
forwards by means of a crank of about 6in. stroke, and it 
is tilted not only in the usual way, so that the chaff, &c., 
goes gradually to the delivery end, but it is also tilted 
away from the wheel, so that although most of the chaff 
falls in a heap under the chaff wheel, it is rapidly distri- 
buted over the whole surface of the sieve. To make the 
machine more complete, we may suggest that a small 
exhaust fan might, with advantage, be fixed at the back 
of the sieve, and, by drawing a slight blast from the deli- 
very backwards, the dust which is so pernicious to horses 
would be separated. 

On Stand 117 Messrs. Crocker and Co., Dorchester, 
exhibited a valuable improvement in the form of mowing 
machine finger bars, and the form and mode of attach- 
ment of the fingers, the invention being equally appli- 
cable to reaping machines. The bar is corrugated, and 
through the forward corrugation a slot is made bya 
revolving cutter, the fingers being also shaped to standard 
gauge by milling cutters ; the part shaped drops into the 
slot and is held there by a pin which is below the level 
of the general surface of the bar. There are no upward 
obstructions to the passage of the cut crop, the under side 
of the fingers is smooth and free in sliding over the 
ground. Tae bar is tapered, and is much lighter than the 
ordinary thick bar. 

On Stand 120, Messrs. Lankaster and Co., London, 
exhibited the potato planter which in section is illustrated 
by the annexed engraving. It is made by the Aspinwall 
Company, Michigan. In this engraving A is a hopper 
in which the seed potatoes are placed; B is a double- 
breast for making afurrow. At Care two coverers ; E is 
a spring box from which the potatoes drop to the concave 
F hinged at L; it has a lifting bar and toggle handle for 
lifting the breasts B. At I is a downward projection acting 
as a tripper to be presently explained ; J automatic feed in 





the hopper. On the axle of the machine is a boss carry- 
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THE ASPENWALL POTATO PLANTER. 


ing four arms, provided at their ends with pivotted points | 
or pickers, covered by a pivotted cover or shoe. As this | 
four-armed thing revolves, the pickers stick into the | 
potato, which is then supported by the shoe S. The 
seed potatoes, either cut or whole, are placed in the 
hopper,A, which holds about ii bushels. By an ingenious 
arrangement an automatic feed gate allows the potatoes 
to drop only as wanted, and when these are removed by 
the pickers a new supply is let in. The seed dropping 
from the hopper falls upon the concaves F, and the picker 
moving upward impales the potatoes upon its two points, 
where it is held while passing through the mass of 
seed. he arm or shoe S of the picker coming in 
contact with the tripper I, forces the potato off the 
picker points and drops it into the furrow. It is then 
covered by the coverers 8, which fill in the furrow made 
by B. 

On Stand 121 Messrs. Harrison and McGregor show a 
large number of mowers and reapers, the connecting rods 
of which are fitted with an “ Oiler,” which consists of an 
oil-cap or chamber on the outer end of the connecting rod 
head, separated from the bearing of the crank pin by a 
blank end or partition. In the upper part of this partition 
is a very small hole, communicating from the oil chamber 
to the bearing, but above the oil level, so that when the 
machine is out of gear the oil ceases to flow from the 
chamber to the bearing. When the oil is agitated by the 
action of the machine it passes through the small hole in 
just sufficient quantity to keep the bearing lubricated, but 
without the waste which occurs when the oil flows freely 
on the bearing at all times. Another improvement con- 
sists in using an extra or compensating chain in the 
lifting arrangement. When the lifting lever is actuated, 
the chain attached to the locking lever first takes the 
weight and causes the outer end of the finger bar to rise 
slightly in advance of the inner end. But as the lifting 
lever is further actuated—instead of the outer end of the 
finger bar maintaining the lead—the compensating chain 
causes the inner end to lift faster than the outer end, and 
the whole of the finger bar to rise more nearly parallel, 
thus, with the same expenditure of power, raising the 
inner end some 2in. or 3in. higher than when lifted by 
the locking lever chain alone. When the machine is used 
as a reaper, the ordinary chain and locking lever is 
removed, the extra chain being in the correct position for 
lifting the inner end of the tinger bar. 

On Stand 125 Messrs. Crosskill and Sons, Beverley, 
showed a farm manure cart, to the tail of which is 








On Stand 133 Messrs. Richard Garrett and Sons showed 
amongst other things a Garrett-Ellis patent beater, one of 
a set fitted to the drum of a threshing machine kept at 
work almost constantly for hire at so much per quarter 
since the beginning of July, 1883. The beaters have been 
reversed three times, thus affording four fresh surfaces; 
and although they have done six full seasons’ work, it was 
not absolutely necessary that they should be replaced yet, 
as they were A ope for, perhaps, two or three months’ 
more work, h 
exchange them now during the slack season. The 
reversals have been effected by an ordinary farm 
“ machinist,” who has learnt to take charge of a threshing 
machine, and who has found no difficulty in packing the 


beaters with brown paper beneath them in the chairs, ao | 


as to present a level threshing surface. 

Messrs. Garrett also showed a threshing machine of 
modified construction, having the fan upon the drum 
—— as usual under their patent arrangement, but 
t 


e blast for the second dressing is applied in such a | 
manner that the residuum is blown back underneath the | 


drum into the machine instead of out into the air, where 


it causes great inconvenience and annoyance. It is a | 


special advantage under this arrangement that a greater 


volume of wind can be employed so as to insure clean | 


dressing, because any grain blown over the sieves passes 
back into the machine and is not lost. 

On Stand 136 Mr. J. Bradbury, Manchester, showed 
the hay and straw press exhibited at Nottingham last 
year, illustrated by us in our report of the trials of those 
machines ; but it now appears with some improvements, 


including an ingenious and simple arrangement for taking | 


up the slack chain at the commencement of the pressing. 
On Stand 138 Mr. R. S. Hulands, Biddestone, Chip- 


penham, showed what iscalledasiding implement for paring | 


or trimming the sides of roads or carriage ways. is is 
simply a plough made with a very heavy body, land and 
turnfurrow, and fitted with a disc-paring coulter and a 

small wide furrow roller. 


The plough will, no doubt, 


cheaply, but the furrow 
ress roller should be 
arger. 

On Stand 145 Mr. J. 
W. Gibbons, Tetsworth, 
exhibited a haymaker 
with arms provided with 
spring tines and worked 
by six cranks, like the 
arms in a wool-washing 
machine, or the arms in 
Darby’s digger. 

On Stand 155 Mr. J. 


exhibited an expanding 
horse rake the axle of 
which is in two parts; the 
part for each wheel being 
arranged to slide in clips 
controlled by worms on 
one spindle, and being 
arranged so that the rake 
may be closed to pass 
through gates. The teeth 
are mounted on a strong 
form of lazy tongs, and hence the teeth may be adjusted 
as to distance apart, but when they are closed up the rake 
is, of course, less in total width. 
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it not suited the owners’ convenience to | 


do this work well and | 


Huxtable, South Molton, | 





| On Stand 163 Messrs. Penney and Co., Lincoln, show a 
_very simple adjustable screen. It consists of two per- 

forated zinc cylinders, the one fitting over and for adjust- 
| ment sliding over the other. It is the essence of sim- 
| plicity, and ought to be an excellent screen for general 


purposes. shad 8 

On Stand 164 Mr. H. Lander, Mere, Wiltshire, ex- 
| hibited an implement which he proposes for general 
| cultivation purposes. The implement is roughly shown in 
the annexed diagram. It consists essentially of a rather 








SCRAPERS 


SCUFFLERS 


heavy roller about 3ft. Gin. in width, and provided with a 
number of tines from 5in. to Tin. length. The roller runs 
on a spindle within a frame, the rear of which carries a 
series of scuffler tines, which may be set to a suitable 
depth. Scrapers are also attached to the frame, so as to 
| escape the tines and scrape off the adhering soil. As the 
roller is hauled across a held the tines are forced into the 
ground, and by the angular positions taken by them in 
the movement of the roller, they break it - and raise it 
at their rear. This operation, together with that of the 
following scufflers, loosens and pulverises the soil, and the 
implement would no doubt be very effective for light and 
medium lands. We believe, however, that it has been 
tried with success in breaking up stubble on heavy lands; 
| but what one man calls heavy land, another, accustomed 
to heavy land, might describe differently. 

On Stand 167 Messrs. Henry Pooley and Sons, Liver- 
pool, exhibited an excellent self-contained cattle weigh- 
bridge. The whole of the working parts are contained 
within a strong box bed, so that the machine can be set 
by any intelligent workman or bricklayer. A very nice 
arrangement of steelyard, without loose weights and 
with direct reading, is used on the machine, so that the 
indications are very rapidly and easily read off. 

On Stand 229 Messrs. Barford and Perkins showed 
some of the hay and straw presses described in our 
reports of the Nottingham Show last year, but with some 
important improvements in detail. ey also showed a 
new box hay and straw press, with a simple arrangement 
for the release of the truss or bale. 

On Stand 237 Messrs. Davey, Sleep, and Co., of St. 
Germans, exhibited, amongst other implements, the 
balance turn-wrest plough illustrated by the accompany- 
ing engraving. The body and breast not in use takes a 
position a little to the rear of the vertical. This tends to 
the steady working of the plough, which is made for 
general pu and may be fitted with turn-furrows 
and share suitable for any kind of work. The body is 
| attached at A by a bolt, which in the part under the 
head is an excentric nearly the thickness of the iron of 
the body or frame where attached to the beam. By 
simply slacking and turning this bolt, the body may be 
set so that the share point may be thrown in or out of 
ground. Either the land or the furrow wheel may be 
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MESSRS. DAVEY, SLEEP, AND CO.'S TURN-WREST PLOUGH. 


On Stand 158 Strawsons Limited exhibit the so-called 


Strawsonizer of which so much has been heard. It con- | 


sists essentially of a hopper,at the bottom of which is a feed 
roller. This roller delivers a determinable quantity of any 
material, and the blast of a high-pressure fan mounted in 
front of the hopper, and driven by gearing from the travel- 
ling wheels, distributes it uniformly over a width deter- 
mined by a distributor board with division strips, or 


steered, and the steerage wheel is carried by a vertical 
| standard, which remains vertical when in work, and it is 
| also attached so that turning is easily done. y 
On Stand 243 Messrs. Eddy and Son, Exeter, exhibited 
_a general purpose cart fitted with a tipping gear, in which 
a lantern cog pinion gears into a quadrant rack, the 
| pinion being driven by a worm and wheel. The lantern 
pinion teeth are large, though the pinion is small, and a2 


attached a spiked roller driven from the travelling wheels. ' through nozzles at the rear of the roller at the bottom of easy-working, self-sustaining gear is thus obtained. 
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On Stand 268 Messrs. Entwistle and Kenyon exhibited 
the very useful wrench which is illustrated by the annexed 
engraving. It is made as an adjustable cap wrench for 
removing and screwing up the oil caps of carts and 





ENTWISTLE AND KENYON’S WRENCH. 


carriages. It answers this purpose admirably, and 
obviously has many other applications, 

On Stand 278 Messrs. Richard Hornsby and Son exhibit 
a thrashing machine, in which a single fan is employed in 
avery ingenious and simple manner, to effect both the 
first and second dressings. The air on its way to the fan 
enters at the back of the machine, and passes between the 
sieves in the second dressing shoe, and hence to this 
extent the second dressing may said to be performed 
first. To this shoe therefore the fan may be said to act as 
an exhaust fan, which passes the air on to the first dress- 
ing shoe and caving riddles. Means are provided for 
adjusting the inlet of air from the back of the machine to 
suit therequirements of the second dressing, without affect- 
ing the blast sent on to the front of the machine for the 
primary dressing operations. This arrangement, we are 
informed, works exceedingly well, and more than satisfies 
the expectations of the makers. It is moreover attended 
with several collateral advantages as compared with the 
usual arrangement. Firstly, the screen, which is usually 
situated under the second dressing shoe, is no longer 
subject to the dust and rubbish which usually covers it, 
any leakage causing an indraught of air in that part of 
the machine which carries the dirt and dust away to the 
air delivery of the first dressing shoe. Secondly, all the 
dusty material carried away , bran the corn dressed is 
delivered at one place, and that quite away from the 
dressed corn. Another advantage is that the awner or 
aveller spindle, now that it no longer carries the fan for 
the second dressing, may be driven at a lower speed, and 
one which is much better suited to the purposes of an 
awner, In the same machine the makers have arranged 
to that the chaff is delivered to a box at the end of the 
lower shoe, and instead of being dropped out in a hea 
under the fore wheels, it is delivered by spouts high 
enough for chaff baskets or for chaff bags at either side. 

On Stand 317 Messrs. Bamford and Son, Uttoxeter, 
exhibit the grinding mill illustrated by the accompanying 
engraving. It is intended to meet the requirements of 





BAMFORD'S MILL. 


consumers and dealers in feeding stuffs who require large 
quantities of moderately fine or coarse meals, kibbled, 
crushed, or flattened grain. The work of — or 
kibbling is performed with a pair of conical-shaped discs 
made of a mixture of cold blast white iron extremely 
hard. These cones are grooved on each side, and can be 
a reversed, so that when one pair of faces are worn 
smooth the others can be brought into use and the mill is 
practically new again. By this plan double the usual 
wearing surface is obtained, and the plates can be renewed 
at a small cost. They are quickly changed, and cannot be 
put on wrong, as each plate fits on a true surface, no 
packing being necessary. A pair of plain metal rollers 
with large smooth surfaces is attached for crushing or 
flattening oats, malt, or barley in the generally approved 
manner, The mill is driven at about 350 revolutions per 
minute. 





On Stand 318 Mr. J. Harrison Carter, London, exhi- 
bited a large collection of disintegrators designed and 
used apparently for disintegrating and triturating any- 
thing to a granular or powder state. They are all worked 
by a large undertype engine by Messrs. Turner, of Ips- 
wich, and are employed in reducing bones, hoofs, tobacco 
leaves, grains, anything. One is used especially for grind- 
ing materials to an impalpable powder or to very accurate 
gradation of granulation. The fineness of the ground 
material from the ordinary machines is decided by steel 
screws of various meshes, but even the finest of these will 
not produce a sufficiently fine material for some purposes. 
The screens are therefore replaced, which form the bottom 
half-centre of the ordinary mills, and the entire top half- 
centre opened, and connected to it is an iron trunk leading 
into a settling chamber. The air escapes from the fan 
end of the chamber, and is returned by a trunk con- 
tinuously to the disintegrator. This iron trunk has pro- 
jecting iron plates, which prevent very large pieces of 
only partially ground material from escaping into the 
chamber. Air put in motion by the beaters does, how- 
ever, carry some material past these projections and into 
the chamber that is not impalpable; but the latter being 
larger than the trunk, the air expands and drops at the 
end nearest the disintegrator the heaviest portions, whilst 
only the very lightest goes to the extreme end. Now to | 
make this a completely automatic process, the floor of the | 
chamber is traversed towards the end farthest from the | 
disintegrator by a set of scrapers, which deliver the ground 
material in a sack or box; But in order to produce the 
exact degree of fineness demanded by various users, the 
floor is traversed by numerous narrow slides, and by 
pulling out any one of these the whole of the material not 
yet fine enough is continuously returned to the disinte- 
1 gaa by a second set of scrapers in a lower chamber. 

y pulling out a slide either near the disintegrator or 
near the other end, or at any other point of the chamber, 
any impalpable or granular sample can be produced, and 
when, as is sometimes the case, various samples are 
required, they are produced by moving slides to the | 
bottom chamber, and pulling out as many as are required, | 
one for sach sample. 

On Stand 331 Messrs. J. and F. Howard exhibited the 
hay and straw pressing machine illustrated by our en- 
gravings. This machine has been considerably improved | 











then by depressing the hand lever the jaws close, and the 

ositions of the pivot and fulcrum pins cause the lever to 
. held down and the jaws locked until the lever is again 
lifted to take anew place. This is done so quickly that 
one man can use it and put on the wires, The machine, 
as the figures given in our en oe of the trials show, 
will do a great quantity of work, and it now does it ata 
cheap rate. 

On Stand 333 Messrs. W. Foster exhibited a threshing 
machine, to the. shakers of which an auxiliary shaking 
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FOSTER’R STRAW SHAKER. 


apparatus was attached. This consists of a set of light 
wrought iron arms, half of which rise rapidly whilst the 
others as rapidly go downwards. The straw falls 
from the shakers to these and gets a good final 
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HOWARD'S 


since the Nottingham trials, so much so that three men can 
now do the work six then did. It is fitted with an open- 
work pressing and feeding roller—see engraving—and will 
now press the straw as fast, we are informed, as it comes 
froma 4ft. 6in. thrashing machine. It was shown at 
Windsor working at the back of and driven from the 
drum spindle of such a thrasher. A great improvement 
consists in dispensing with the numerous clamps 
previously used to keep the straw or hay to the pressed 
form as it leaves the machine and until the binding wire 
is fastened. Instead of these the clamp illustrated by the 
engravings is,used. This clamp when the lever is up 





and the jaws, open easily slips over the pressed straw 
sausage as it comes from the mouth of the machine, and | 


HAY PRESS. 


| shaking, the grain released falling on an extended jog- 


board. The apparatus is roughly shown by the annexed 
sketch diagram. In Fig. 1 the general arrangement is 
shown. One set of tines is fixed to an internal solid 
spindle and the other set on a hollow shaft outside the 
former, slot holes being made in the tubular shaft to 
allow of the movement of those tines which are on the 
solid shaft. The two sets of tines get their oppositely 
reciprocating movement from the two short arms shown 
in Fig. 2; these receiving their motion from the rod of an 
excentric work from the shaker crank shaft. Fig. 3, the 
spindles to which the tines are attached. 

In our next impression we shall notice certain other 
exhibits which deserve attention. 
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THE FAILURE OF A FORTY-POUNDER 
ARMSTRONG GUN. 


An accident occurred on Thursday, the 27th June, at the Cur- 
tain Battery, Sheerness. Some volunteers from Gravesend were 
carrying on their practice from the 40-pounder guns with which 
the above-named battery is armed, when one of these burst in the 
first round, injuring one very seriously and wounding two others. 
The gun in question is a 40-pounder breech-loading Armstrong 
gun, weighing about 33 cwt., diameter of bore is 4jin., length of 
barrel nearly 9ft. The rifling is uniform, making one turn in 
364 calibres, and consists of fifty-six grooves. The charge was 
5 lb. of R.L.G. powder and a common shell without a bursting 
charge, but filled with water, bringingit up to thenecessary weight 
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the value of theory. The gold which Robinson Crusoe found was 
worth nothing to him. It was not the less gold. In the same way 
theory may be perfect, and yet fail to produce any practical result 
of value. This was a truth fully understood by the late Professor 
Rankine, and, we may be permitted to add, by certain of his suc- 
cessors ; but it is very far indeed from being universally under- 
stood. The value of theory is its capacity for being applied in 
practice. That at all events is the standard by which engineers 
appraise it.—Ep. E.] 





Sir,—In continuation of the remarks on thermo-dynamics in 
your editorial on spirit engines of the 2lst of June, I would 
suggest that engineers should give up studying theoretical 
dynamics as well as theoretical thermo-dynamics, At present 
they actually study the simple laws of frictionless motion and the 
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to obtain good practice. With the given charge 26in. to 30in. of 
the chase was blown away, about 20in. of which is in one piece, 
as may be seen in sketch A; the other 6in. went into more than 
a dozen pieces from about 1 Ib. to say 6 1b. in weight, and the 
water shell was broken up into small fragments; all the pieces 





flew to the right. It will be readily seen from sketch B that 
this gun was of coiled iron—without a steel tube as all the later 
guns have—the welding was started about two thicknesses of the 
iron up the bore. The large piece of chase is started in the 
welding for five or six thicknesses of metal. The thickness of the 
square bar iron from which the coil was made was about 1}in. by 
lgin. The authorities will no doubt in due course explain the 
cause of this accident. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


THEORY AND PRACTICE IN STEAM ENGINEERING. 


S1n,—With your contention that the recondite studies of theo- 
retical physicists, and the gradual ascertainment by them of some 
of the laws of Nature, in the midst of which our life goes on and to 
which all machines and contrivances must be subject—with your 
contention, I say, that all this is of absolutely no use to the prac- 
tical man so long as he is uninstructed or ignorant of what has been 
so discovered, I feel sure that everyone must sympathise. You 
also rightly contend that a formula wrongly and unintelligent! 
applied may any be misleading; so that, for instance, witi 

—t 


regard to the rule, if it be applied in an entirely erroneous 





way to an incomplete cycle of operations, which necessarily involves 
a consideration of the working substance, and of how much energy 
is needed to effect its internal changes, very extraordinary and 
quite absurd results may easily be deduced. 

But your article may easily be misunderstood as suggesting that 
you yourself would so erroneously apply it, and would lay the dis- 
credit of the nonsensical result at the door of the laws discovered 
by great physicists. Your articles may also be misunderstood as 
implying that a practical man can do better when ignorant of 
the laws which must really control all his operations, and can 
blunder into accord with them most satisfactorily by a blind pro- 
cess of trial and error, than if he were properly instructed in those 
laws. I assume that this reading of your articles is a misunder- 
standing of them, because I can conceive nothing more ludicrously 
foolish than the assertion, that admitting certain laws exist, a man 
can deal with their subject-matter better and more successfully if 
he is ignorant of them. 

The cultivation of ignorance is so easy a process that it is hardly 
necessary to urge its importance on young engineers if they wish 
to succeed in their profession. 

If, indeed, it were necessary for engineers to discover the laws of 
physics for themselves, it would be necessary for them to jog along 
as best they could without that knowledge, and blunder into suc- 
cess if they could manage it; but now that so much has been dis- 
covered by giants of intellect, who have devoted their lives to the 

ure science, and now that some elementary parts of this high 
Rooubehes are taught in books and lectures with more or less accu- 
racy and facility, it would be surely very unwise for a person 
aspiring to become a practical man not first of all to imbue himself 
with a fair knowledge of those fundamental principles on which his 
practice must so entirely depend. 

The one thing which your articles call attention to and insist on 
so very rightly is the absurdity of picking up odd scraps of 
formule, and, without any knowledge of the subject, applying 
them to anything that happens to be thought of, in any way that 
may suggest itself, and then to throw the blame on the physicist or 
the laws of Nature because the result is absurd. 

Whether this sort of process and this kind of dense ignorance is 
so common among practical men as your articles suggest I should 
myself have been inclined to doubt; but doubtless you are in a far 
better position to judge. If anyone need feel resentment at the 
tone of your articles, it is not the physicists, whom you only accuse 
of being misunderstood, but the “practical men,” whom you 
accuse—with illustrations—of such gross and palpable blundering. 

OLIVER J. LODGE. 


[Dr. Lodge understands what we intend toconvey. We have 
always contended that it is impossible for an engineer to learn too 
much. The best practice isthat which is assisted by sound theory, 
applied with keen discrimination in the right way. We have not 
wittingly written a word against theory. But we believe, rightly 
or wrongly, that the physicist has done little or nothing in the 
development of the steam engine. Either this is a fact, or it is 
not. If it is not, itought to be very easy to adduce proofs to that 
effect, and a few such proofs would be worth pages of laudation of 











stresses in structures made with frictionless joints. No such 
things exist. Let us give up these ridiculous studies that have no 
representatives in practice. At the same time I remark a singular 
inconsistency between what you state to be the teaching of 
theoretical thermo-dynamics and what the students of theoretical 
thermo-dynamics teach. Clausius has given formule for calcu- 
lating what efficiency might be expected from an engine —— 
without expansion, as I understand Mr. Yarrow’s engines do, ani 

it is evident, on the face of the equations, that the properties of 
the material enter into the formule, and yet you imply that such 
is not the teaching of theoretical thermo-dynamics. ith refer- 
ence to engines working with several—he mentions a suggestion to 


| use three—working substances, he says, ‘‘ so far as principle goes, 


this combination would undoubtedly be advantageous,” and yet 
you imply-that it is the teaching of theoretical thermo-dynamics 
that it is of no consequence what working substance is employed. 
The students who know theoretical thermo-dynamics don’t say so. 
It has been supposed that condensation due to expansion is 
detrimental in steam engine cylinders. I find it stated that 
benzine vapour above 100 deg. C. does not condense when it 
expands adiabatically. This may be a cause of advantage in spirit 
engines. That this condensation during adiabatic expansion could 
be got over by using other substances than steam was pointed out 
more than thirty years ago by students of theoretical thermo- 
dynamics; and yet you state that it is part of the teaching of 
theoretical thermo-dynamics that the nature of the working sub- 
stances is of no importance. Geo, Jas. FITZGERALD. 

Engineering School, Trinity College, 

Dublin, June 30th. 

[The best answer that we can give to Professor Fitzgerald 
is supplied by Mr. Willan’s letter below, and by the following 
quotations:—The first is from Professor Ewing’s article on 
the steam engine in the last edition of The Encyclopedia 
Britannica. ‘‘A reversible engine is perfect in the sense 
that it cannot be improved on as regards efficiency. No 
other engine, taking in and rejecting heat at the same tempera- 
tures, will convert into work a greater fraction of the heat which it 
takes in. Moreover, if this criterion be satisfied, it is, as regards 
efficiency, a matter of complete indifference what is the nature 
of the working substances, or what in other respects is the 
mode of the engine’s action.” Professor Ewing then goes on, 
‘“We have thus arrived at the immensely important con- 
clusion that no heat engine can convert into work a greater 
fraction of the heat which it receives than is expressed by the 
excess of the temperature of reception above that of rejection, 
divided by the absolute temperature of reception.” Con- 
cerning this statement, we repeat that it is quite true of an ideal 
engine, but that it is not necessarily applicable to a practical 
engine. We understand Professor Fitzgerald to say that no 
one teaches that it is, and he takes us to task for asserting that 
it is taught. Now, in the first place, it is scarcely possible 
to put any other construction on the words which we have italicised 
than that that which is true of an ideal engine is true of all engines. 
But we can go muchfurther. The name and reputation of Professor 
Thurston are probably familiar to Professor Fitzgerald. In 1884 
he wrote as follows, in Van Nostrand’s Magazine, an eclectic 
technical journal:—‘‘Comparing alcohol, aie, bisulphide of 
carbon and chloroform, the most promising of the available fluids, 
with water and its vapour steam, it was found that, as all the well- 
known laws of thermo-dynamics indicate, all were of fairly equal 
efficiency if worked in perfect engines within the same ranges of 
temperature, with no waste occurring other than that which has 
already been described in the earlier part of the paper as unavoid- 
able.” And from this Professor Thurston deduces the proposition 
that nothing whatever in the way of augmented economy is to be 
hoped from the substitution of other liquids or fluids for water 
in practical heat engines. Such utterances, we assert, tend to check 
progress. If it were necessary we could cite many other examples 
of the same class of teaching. We repeat that deductions are drawn 
daily from the laws applying to an ideal engine, which deductions 
are unwarranted. Our quarrel is not with theoretical thermo- 
dynamics, as Professor Fitzgerald seems to think, but with teachers 
who fail to note the careful — used by such men as the 





late Professor Rankine.—Ep, E. 





Sir,—I wish to make a few remarks on the following paragraph 
in your leader last week :— 

“*The fundamental proposition of the man of pure science is that 
the efficiency of heat engines is to be measured with the a : 
rule. Outside this line of argument he is helpless. Let us take 
Mr. Willans at his word, and assume that each and every professor 
in the kingdom tells his pupils with elaborate precaution that this 
rule does not apply to the steam engine, that it refers only to an 
ideal engine which has no existence. Grant this, and we ask, What 


does the professor give in the place of the t T ‘? If this formula 


has no possible application in any shape or way in practice, what is 
its use? Why should time be spent in learning it and the deduc- 
tions drawn from it? Will Mr. Willans open his eyes and see for 
himself how often the relative merits of steam engines have been 
estimated, until of very late years, in terms of this very equation ? 
Either this theory does apply fully to the steam engine, or it 
applies partially to it, or not at all. Mr. Willans admits that it 
does not apply at all—at least, so we understand him; but he is 
not prepared to say therefore that it is not of value. Neither are 
we; but we are prepared to say that it is not only of no value as 
regards the steam engine, but that it may mislead and do harm; 
that it may prevent attempts being made to break new ground.” 

I do not think that I have succeeded in making my meaning 


quite clear. I reminded you that the formula E = T . © had not 





been applied by Clausius and Rankine to a steam engine receiving 
heat at temperatures varying from ¢ to T; but I pointed out that 
that formula did apply most strictly to such an engine, even in 
your imaginary case of the boilers fed with ice, if the temperature 
of supply of each heat unit were taken into consideration, and T 
modified accordingly. 

So far, therefore, from agreeing with you that the formula is 





‘of no value as regards the steam engine,” I hold that the man of 
pure science is right, and that ‘‘the efficiency of all heat engines 
must be measured with the r ™ rule,” T being the temperature 
of supply, and ¢ the temperature of rejection, of each heat unit, 
and not merely the highest and lowest temperatures registered in 
the engine. And in answer to your challenge to give an instance 
of what theorists have done for steam engineering, I can think of 
no service which they could have rendered greater than that which 
they have rendered in giving us this formula for the theoretical 
efficiency of heat supplied to an engine, 
E — temperature of supply — temperature of rejection 





temperature of supply 
asa standard by which to measure our own results, 
P, W. WILLaNs, 





Str,—It appears to me that just now the teachers of thermo- 
dynamics have an unusual opportunity for showing the utility of 
theory as applied to practice. 

Either — spirit is a far more economical ‘ working sub- 
stance” for use ina heat engine than water, or it is not. The 
names of half-a-dozen professors suggest themselves. These 
gentlemen are authorities on all subjects connected with thermo- 
dynamics. If I mention three or four, that will be enough: 
Cotterill, Lodge, Ewing, Tait. Now these gentlemen ought to tell 
the engineering world whether there really is or is not anything in 
Mr. Yarrow’s experiments and their results which can justify the 
further expenditure of money. 

If Mr. Yarrow is right, then it is easy to see that we are in for a 
new departure in ocean navigation. Hundreds of thousands of 
— sterling will be spent in developing the new system, 
f we remember how greedily a saving of even 10 per 
cent. in fuel is clutched at, what may be expected if the saving 
be 30 or 40 per cent.? It is for the man of science to step in now, 
and say whether engineers will or will not be wise to expend time, 
brains, and money in this direction. If the thing is good, me 
ought not to lose a moment in saying so. This is not a small 
matter ; it is one fraught with importance. I cannot name any- 
thing which has occurred in mechanical engineering within the last 
twenty years which approaches it in importance. If once it comes 
to be understood that the results obtained by Mr. Yarrow ona 
small scale can be repeated on a large scale, the reign of the petro- 
leum spirit engine will have commenced, I appeal now, as an 
engineer and much despised practical man, to the professors for 
information. Any one of the men I have named can say in half a 
dozen lines in your pages whether it is worth while to spend money 
on petroleum spirit engines or not. If they really do not know, 
what shal] be thought of the value of theory! If they do know, 
and hold their peace, what is to be thought of their value as guides 
of public technical opinion ? Mipas, 


iverpool, July 3rd. 


Sir,—May I be allowed to give the following illustration of the 
utility of theory in steam engine practice. About four years ago 
engines had to be made for a fast war steamer. For obvious reasons 
although I send you the name of the ship I must ask you not to 
publish it. Lightness was essential, and the frames and, indeed, 
every part of the engines were designed with elaborate care. The 
strength of every portion was calculated by not one man alone, but 
by two, who brougbt to bear what was Lettered to be a perfect 
knowledge of the theory of strains and the strength of materials, 
and checked each other. A factor of safety of four to one was 
decided on. 

The engines were made, and the ship went on her trial trip. The 
first day's performance was satisfactory enough, but she was not 
pushed her hardest. The second day she was driven up to the 
contract speed, and the second run over the measured mile she 
smashed one of her engine frames—and a most disastrous smash it 


was. DRAUGHTSMAN, 
Sunderland, July 3rd. 





GAS ENGINES. 


Sir,—In No. 1728 of THe Encineer, dated June 28th, 1889, I 
find a reproduction of my experiments about ‘“‘ Combustion in Gas 
Engines,” published in the Zeitschrift des Vereines Deutscher Inge- 
nieure, which in some points is not quite correct. 

In the introduction you say that I attacked an article by Mr. E. 
Koérting, who maintained that the ordinary working diagram of 
the gas engine was useless for defining the particulars of ignition 
and combustion, Mr. Kirting says, in his publication—Zeitschr. 
des Vereines Deutsch. Ingenieure, No, 12, 1888—that particularly in 
consequence of the low velocity of the piston in the vicinity of the 
dead — and of the inflammation being not always introduced 
exactly in the same position of the crank, the ordinary working 
diagram cannot be used for determining the exact velocity or the 
duration of the combustion. I do not at all attack Mr. Kérting’s 
— and my whole experiments merely are a completion of Mr. 

érting’s trials referred to, 

Then you say: ‘But he points out that hitherto the same gas 
mixtures have been used for all piston velocities ;” and further on: 
‘*Consequently work was performed at all piston velocities with 
the same gas mixtures,” These two sentences are only right when 
0 use the words ‘‘gas mixtures” identically to “gas quantities.” 

e meaning of my words is that hitherto trials having for their 
object to determine the velocity of combustion for different piston 
speeds have only been made with equal quantities of gas, and that 
it was silently assumed that the quantity of air was always the 
same. But as I show in my publication the quantity of air is 
varying with the speed of the engine, and therefore the mixture of 
the charge in those trials, indeed, is not always the same, In con- 
sequence of this, such trials were formerly not made on an exact 
base, and some gas engine experts made the wrong conclusion that 
the relative duration of combustion increased with the velocity of 
the piston, or what is the same, that the relative velocity of the 
combustion diminished whilst the piston was growing. 
Therefore I measure the quantity of air used for each stroke, and 
keep the mixture of gas and air as constant as possible. I also 
take time diagrams, which show much clearer the events in the 
cylinder when the piston is on its dead point than ordinary dia- 
grams do. Kindly amend these errors in your valuable i. 

Magdeburg, Friedrichsstadt, July Ist. . EBs, 





MR. BATEMAN, 


Sir,—My attention has been drawn to the obituary notice in 
your issue of the 14th of June of the late Mr. Bateman. It is 
stated that Mr. Bateman designed and carried out works for the 
supply of water at Aberdare. This is doubtless quite correct, and 
I a not wish in the least to detract from the eminent character of 
Mr. Bateman. I wish simply to say that what he did at Aberdare 
was only supplementary, and that the waterworks of that town 
were ps Pore rw vane and carried out by Mr. William Williams, 
formerly of Cyfarthfa, and his works sufficed for about twenty 
years till they passed into the hands of the Local Board. 

If you will kindly insert this in your next issue I shall feel much 
obliged. ‘RANK JAMES, 

Late secretary of the Aberdare Water Works Company. 

High-street, Merthyr Tydfil, July 2nd. 





THE IRON GATE, 

S1r,—For your information I beg to state that the Royal Hun- 
garian Government have decided to remove the rocks which now 
obstruct the navigation of the Lower Danube at the Iron Gate. — 

It is proposed that these works shall be commenced in the spring 
of next year, but as trials of blasting apparatus, materials, Xc., 
have to be made during the present year, the Minister of Public 
Works in Budapest is prepared to receive now tenders for the said 
works, Full particulars will be published shortly, F, KRapPr. 

11, Queen Victoria-street, London, July Ist, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE official declaration on Tuesday of 10s, per ton advance by the 
Sheet Ironmakers’ Association—a matter to which reference is 
made at greater length below—causes this week no lessening of 
the excitement with which the quarterly meetings next week are 
anticipated. The opinion is strong that the gatherings will not 
pass over without some important further advances in prices being 
declared. Though no formal decision bas yet been come to, the 
marked bar firms are most of them known to be in favour of 
declaring a 10s, rise. If present indications continue to strengthen, 
it seems likely that Earl Dudley will lead off in declaring such 
advance, and will be followed by the other firms. His Lordship’s 
bars, in such an event, would become £8 12s, 6d., and those of the 
other houses £8 perton, Plates would then also be advanced from 
the present £9 to £9 10s., and hoops £8 10s, 

hat action Messrs. Barrows, Messrs, Bradley and Co., and 
Messrs. Brown and Freer, who last week all joined in the 10s. 
advance in marked iron, would take, were Earl Dudley to go up 
to £8 12s. 6d., it is too soon to say. No one knews but the firms 
themselves, and they are not at all forward in telling their secret. 
But the market this week, as last, assumes that they would 
move up another 10s, 

The raw prices of Messrs. Brown and Freer of the Leys Ironworks, 
Stourbridge, are: H.B. crown bars £7 10s., hoops £8, sheets— 
singles—and plates £9, B.F. crown bars £6 10s, per ton, all at 
works, and subject to the usual extras, 

Anticipating the expected rise in marked bars, some second and 
third-class bar firms are already asking 5s. to 10s, rise. On 
‘Change to-day—Thursday—in Birmingham some firms, who ten 
days ago were quoting £6 for common bars, quoted £6 10s., and 
professed that they would take nothing less. Some others quoted 
£6 5s,, and were absolutely firm at this, buyers being unable to 
persuade them to sell at less, + 

Hoops and thin sheets for lock-making, bedstead tubes, and 
such like, were very strong this afternoon at the advance of 
10s. declared by the Makers’ Association last week, making the 
new price £7 per ton. Makers defend this large advance, con- 
sidering the class of iron upon which it is declared, on the ground 
of the continued advance in pigs and coal, and state that they 
must insist upon it. 

Gas tube strip is for the present unaltered, since the Tube Makers’ 
Association have not yet made any move in prices, and until this is 
done the Strip Association, as a body, cannot alter quotations. 
The arrangement between the two Associations is that when tube 
discounts are reduced 24 per cent. iron prices shall rise 5s. 
Although no move has yet been made by the tube trade, such move 
cannot be long delayed, and then we shall see tube strip follow the 
example of hoops. 

The position of the sheet trade has been very peculiar recently. 
All was as smooth and unanimous as could be wished inside the 
Association, the market had even a week ago last Thursday, seen an 
advance of 10s. declared in galvanising and merchant qualities. 
To declare such advance was the feeling of the meeting, but an 
official announcement had to be made which checked the ardour of 
some of the most sanguine makers, and caution was enjoined. One 
of the leading firms bas given the requisite notice of their desire 
to come out of the Association on the ground that other non- 
associated firms are taking their custom. 

The Association strongly object to this secession, and every means 
have been urged to induce the firm concerned to reconsider their 
notice. Whether they would consent to do so remained to be seen, 
but if not, then the market would probably, it was thought, witness 
something like a set —_ between the Association and the firm 
concerned as to which had got the longest purse, and which could 
afford to undersell each other the longest. Until matters should 

a more definite attitude, the Association postponed declar- 
ing an advance. In what way the matter has ended has not ap- 
_- but that things have assumed a less unsettled aspect may 

inferred from the fact that on Tuesday last the Association 
officially declared an advance of 10s, per ton. This makes singles 
£7 15s., doubles £8 5s., and trebles £9 5s, This brings the official 
quotation of the Association fully to a level with the prices which 
last week some individual firms were asking. 

Buyers hesitated a good deal on ’Change to-day to give these 
full advanced prices. Still, there were very considerable inquiries, 
and makers reported themselves as having booked large orders 
the last ten days. Wherever makers would accept a moderate rise 
they were deluged with orders by anxious buyers, and many refused 
to accept all the lines offered them. 

An important new feature has developed itself, which is certain 
to have a large influence in determining quarter-day prices, and 
which, indeed, had an important effect this afternoon. Notice has 
been handed in to the masters’ secretary of the Wages Board, 
signed by Mr. William Ancott, on behalf of the operative iron- 
workers, that it is his intention to bring up for consideration at the 
earliest opportunity the question of still further increased remune- 
ration for puddlers, mill-rollers, and others in the district covered 
by the representation of the Board. As Mr. Ancott is also pre- 
sident of the ironworkers’ Trades Union, the employers assume 
that this quiet mode of asking for increased wages is the outcome 
of meetings of the National Iron and Steelworkers’ Association. 

Apart from this notice, wages are expected to rise this month as 
the result of the prices realised by ironmasters in the past two or 
three months, as declared by the accountants to the Wages Board 
after the examination of the books of the selected firms. Perhaps 
if this advance is substantial, the men will not press any further 
claim, such as that now handed in, 

Prices are also strengthened by another cause, Visits paid to 
forges throughout the district during the past week show that 
absence from work is a common occurrence, the puddlers and mill- 
men being overpowered by the summer heat, added to the intense 
heat of the furnaces and sheds. 

The pig iron market was to-day again in the hands of sellers. 
The excellent reports from Glasgow and Cleveland assisted them in 
their declarations to buyers that prices are certain to further 
advance. Buyers on their part were mostiy anxious to purchase 
forward, and large inquiries were on the market. Some of the 
more cautious operators, however, declared that they should only 
buy, fora while, from hand to mouth, preferring thus operating to 
mages. to the excitement of the moment and placing orders at 

igh prices, Sellers were a good deal indifferent whether they 
made many transactions or not. Makers are well booked, and do 
not much desire to increase present responsibilities, in face of the 
certain further advances in coal and cokes. This remark applies 
alike to Staffordshire makers and makers ata distance, such as 
Derbyshire, &c. 

Staffordshire pigs were quoted 60s. for hot blast all-mines, 
showing a rise of 5s,, though one or two firms were still willing to 
sell at 57s. 6d. Cold blast were 85s, Common pigs were 42s. 6d. 
to 45s,, mostly the latter. Hematites from South Wales were 
62s, 6d. for some brands of No. 1 and 2, 61s. for No, 3, and 60s, for 
No. 4, West Cumberland hematites were rather dearer. 

Derbyshire pigs were quoted 50s. to 51s., delivered, for best. 
Home consumers were loth to give more than 49s. to 50s.; Lincolns, 
52s. to 53s., delivered, with good sales; and Nottinghams, 48s. 6d. 
to 49s, 6d. per ton, 

The coal market is still rising. Circulars have been issued by the 
Cannock Chase colliery owners, advancing prices from the Ist July 
6d, to 1s, per ton in co uence of the general advance in wages 
which is to commence on that date by agreement nearly all over 
the country. The Bloxwich and Walsall owners have taken similar 
action, making best house coal 10s.; second qualities, 9s.; and 
third qualities, 8s. Ironworks, mill, and furnace coal is raised to 
9s. ; and forge to 8s, Black Country ironworks coal prices are also up. 

Messrs, Thomas Jordan and Co., of the Dunkirk Ironworks, West 








Bromwich, are understood to be about to embark in the galvanised 
sheet iron trade, 

The Albion Iron Company having acquired the whole of the 
share capital of the business of Tupper and Co., has decided to 
amalgamate with it the business carried on for so many years 
at the Albion Ironworks, West Bromwich, and at Bateman’s 
Hill Ironworks and Regent Ironworks, Bilston, continuing the joint 
undertaking under the style of Tupper and Co, 

The Patent Shaft and Axletree Co, is to be reconstructed on a 
new basis and under new management. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The second half of the year opens with a strong 
healthy tone throughout all branches of the iron trade of this 
district, and a decided upward tendency both in Rid and manu- 
factured iron. Activity is being more than fully maintained 
throughout all the large iron using industries, and certainly for the 
remainder of the present year the full employment of works is more 
than assured. Now that stocktakings are over and any temp 


brisk demand with a continued scarcity in some descriptions of 
slack, are, however, readily saleable at advanced rates, and upon 
these there has been a general upward movement of 3d. to 5d. per 
ton, At the pit mouth best house fire coals now average about 10s. 
per ton; second qualities, 8s, to 8s, 6d.; common house fire coals, 
6s. 9d. to 7s. 3d.; steam and forge coals, 6s. 6d. and 7s.; the better 
qualities of burgy, 5s. 6d. to 6s.; best slack, 4s, 9d. to 5s.; and 
common sorts, 3s. 9d, up to 4s. 3d. per ton. 

In the shipping trade there have been rather more inquiries 
stirring, but with plentiful supplies of common coal offering at the 

rts on the Mersey, low prices are still being taken to effect sales. 
come inferior descriptions of steam coal can be bought readily at 
about 7s. 6d. per ton for delivery at the High Level, Liverpool, or 
the Garston Toae, but for better qualities quotations average 
about 8s. to 8s. 3d. per ton. 

All descriptions of coke suitable for foundry purposes continue 
in active demand, and prices are very firm at full rates, 14s. to 15s, 
per ton being got without difficulty for the better qualities at the 
ovens. 

As I announced in my last notes, a National Conference of 
Miners is sitting this week, in Manchester, to discuss amongst other 
things the restriction in the hours of labour. One resolution at the 





Y 
cause for the suspension of buying removed, consumers are showing 
a general anxiety to cover requirements. Considerable difficulty 


ting on Wednesday was to the effect that the miners saould 
work only eight hours per day, and five days per week. To thisan 





is, however, now being experienced in placing out orders of any 
weight, makers, where they are not already so heavily sold that 
they have practically little or nothing to offer, showing a disin- 
clination to entertain business beyond small parcels for prompt 
delivery. There is a pretty general belief in still higher prices, 
not only as the result of large requirements for actual consumption, 
but as the necessary consequence of increasing cost of production 
which is being steadily forced upwards by advancing wages and 
the higher price of all descriptions of material. Coke, especially, 
is becoming a serious question in the immediate future for makers 
of pig iron, there being already a decided scarcity of supplies, 
whilst prices in some instances have practically advanced 100 per 
cent, upon the minimum rates which were previously being taken. 
On the other hand, manufactured ironmakers are now experiencing 
a scarcity in the requisite supplies of puddled bars; heavy stocks, 
which were held in some cases, having been completely exhausted, 
and the present difficulty is being still further increased by the men 
ceasing to work one day per week. All these considerations neces- 
sarily tend to create considerable anxiety with regard to the future, 
and makers naturally are very chary about committing themselves 
to forward engagements, 

There was about an average attend on the M iron 
market on Tuesday, with a decidedly stronger tone as compared 
with last week. The transactions put through generally were not 
of any very great weight, but this does not arise from any indis- 
position on the part of buyers to place out orders, but rather from 
the unwillingness of makers to sell. For pig iron there were 
considerable inquiries; but in many cases makers have withdrawn 
quotations, and where they were prepared to sell it was only at an 
advance upon prices which have recently been taken. Lancashire 
makers of pig iron have ceased quoting altogether until after the 
quarterly meetings next week, and for local brands prices are 
consequently for the present simply nominal. In district brands 
buyers find it very difficult to place out orders, several of the 
Lincolnshire makers having practically nothing to offer, especially 
in forge qualities, and in most cases sellers are not quoting, offers 
from buyers being only entertained, subject to acceptance at the 
works, For Lincolnshire iron, where quotations could be obtained, 
they would average 48s. to 49s. per ton, 50s. being now — 
in some instances, less 24, delivered equal to Manchester. For Derby- 
shire prices continue rather irregular, makers of the leading 


Saat, 





brands pas rates that are practically prohibitive. Some 
of the lower class brands can be bought at about 50s., and 
rices range from this figure up to 52s, 6d. and 53s., 


ess 2}, delivered here. The continued upward movement in 
warrants at Glasgow and Middlesbrough gives a stronger tone to 
outside brands offering in this market. In foundry Middlesbrough, 
some moderately large transactions have taken place during the 
week, and sellers are not now quoting anything under 48s. net cash, 
for delivery equal to Manchester, one or two special brands being 
quoted at fully 1s. 6d. to 2s. per ton above this figure. For Scotch 
iron makers’ prices are also decidedly stiffer, advances of 6d. per 
ton upon last week’s rates being quoted in most cases. 

Hematites which have shown little or no variation in price for 
several weeks past, remain very firm on the basis of about 60s., less 
24, for good foundry qualities delivered in the Manchester district. 

In the manufactured iron trade there has been a considerable 
weight of business offering in the market, buyers who have been 
holding back now showing an anxiety to place out their orders, and 
the advance reported last week in Staffordshire iron has been 
followed by an upward movement of 5s. per ton on the part of 
local makers. Quotations for bars delivered in the Manchester 
district now average £6 10s. per ton, hoops £6 15s., and the better 
qualities of sheets from £8 to £8 5s., although some local brands 
might still be bought at about £7 10s. to £7 12s. 6d. Even at the 
advanced rates there is no eagerness on the part of makers to book 
orders, and vang wong Be wd are only selling for prompt delivery. 

Steel plates for boiler-making purposes have been in fairly 
active request. In many cases consumers’ contracts are now run- 
ning out, and inquiries are coming upon the market with a view 
to renewals. The offers which are being made just now seem, 
however, more with a view of testing prices, but so far as makers 
in this immediate district are concerned they are very firm at 
£9 5s. for delivery to consumers in the neighbourhood of Man- 
chester. Fairly large transactions have, however, been put through 
in some Lancashire plates at about £9 per ton, and Scotch makers 
still quote this figure for forward delivery. 

All branches of the engineering trade continue fully employed, 
and in some departments works are so busy that they are ceasing 
to quote for new work. In all descriptions of railway rolling stock 
and plant especially there has been a large amount of work giving 
out recently. Boilermakers continue very busy, and the same 
may be said of stationary engine builders, machine tool makers, and 
machinists, whilst the general trades are also all well supplied with 
work. So far as the condition of trade is reflected in the reports 
issued by the trades unions societies, there is no very material 
change as compared with the previous month, so far as employment 
is concerned. The Steam Engine Makers’ Society has not more 
than about 4 per cent. of its members on actual donation benefit, 
and this represents partly men in years, with others casually out 
of work, and the applications received from engineering firms for 
workmen are far more than can be supplied. The present condi- 
tion of trade as shown in the reports has not been surpassed since 
1874. Allimportant centres are fully employed in every depart- 
ment, and in some branches the trade coming forward is consider- 
ably in excess of what works can get through with their present 
plant and staff of men. Here and there, in isolated cases, advances 
of wages still go on, and, although there is no general movement, 
the whole tendency continues in an upward direction. 

In the coal trade the b:tter qualities suitable for house fire 
purposes still meet with only a very limited demand, and many of 
the collieries are not working more than four days a week. Even 
with this restricted output there are plentiful supplies, with the 
result that a good deal of the surplus common coal is forced upon 
the market for general trade requirements. The present hot 
weather tends to diminish requirements for steam purposes, and 
also to somewhat restrict operations at the ironworks. Under the 
above condition there are consequently plentiful supplies of steam 
and forge coals also upon the market, and the upward movement 
in prices which was d in the Manchester district on the 
first of the month has so far only been very partially followed in 
other Lancashire coal centres. Here and there prices have been put 
up about 6d. per ton, but in the absence of any general advance itis 
evident that higher rates, for the present at least, will be very 
difficult to maintain, Engine classes of fuel, which are in generally 








tt was pr d, that noattempt should be made to alter 
the number of working days per week until a uniform system of 
working not more than eight hours per day is adopted throughout 
the United Kingdom ; but no decision been come to, when the 
Conference was adjourned until the following day. 

Barrow.—The business doing in hematite pig iron is on a large 
scale, and the demand from all quarters is steady and active. 
49s, 6d. per ton is still the value of Bessemer qualities of pig iron 
in mixed numbers, and 48s, 9d. is the price for hematite forge and 
foundry iron. A steady trade is doing in Bessemer qualities 
especially, as a large consumption on the part of steel makers is 
maintained, and the demand from this quarter is likely to be ver 
steady and very full throughout the season. Although some addi- 
tional furnaces have been put in blast, there is no increase to note 
in stocks of iron, which are some 10,000 tons less than they were half 
a yearago. One of the furnaces at Askam, which has been damped 
down for five months, in consequence of a strike, has been blown 
in, the masters having secured the servicesof non-union men. The 
unionists who originally struck work against a non-union man 
employed by the masters are supported, while on strike, by the 
Blast furnacemen’s Association, but it is more and more evident, 
week by week, that the men are fighting a losing game. At Millom 
the same company is now working three furnaces with non-union 
men. Thesteel trade shows no new feature, but there is a very brisk 
and a very steady trade doing. Makers are well off for orders, and 
cannot possibly accept some of the new contracts which are offering. 
As a consequence prices of steel rails have advanced. Heavy 
sections are quoted at £4 12s, 6d. per ton net, f.o.b., light 
sections at from £5 5s. to £6, and colliery rails at £6 15s. per 
ton. A brisk trade is reported in steel shipbuilding material, 
and the demand is sufficient to employ a much larger produc- 
ing plant than is now at work in the district. Plates are 
quoted at £6 17s. 6d. per ton, and angles at £6 2s. 6d. A very 
large trade is also being done in tin bars, hoops, and billets, at 
steady prices. There is no new feature to note in connection with 
the shipbuilding and engineering trades. Orders are being offered 
very freely, and business on a large scale is pending. It is confi- 
dently expected that large orders will be a shortly with local 
builders, who for some time have been holding their hands to be 
ready for a great accession of work, which it is expected will be 
secured before many weeks have . Iron ore is in brisk 
demand at full rates, which range from 10s. 6d. to 13s. per ton, 
net, at mines. Coal and coke steady, but prices show a disposition 
to advance, and makers of iron and steel, as well as others engaged 
in industrial work throughout the district, will have to pay in- 
creased prices when their present contracts for supply have run out. 
It is reported from Workington that Captain Robinson, one of the 
directors of the Moss Bay Iron and Steel Company, and Mr. 
Hampton, the late manager of these works, are about to commence 
a new steel works on a small scale in the town, and that they have 
already purchased the necessary Bessemer plant for the purpose. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

HEMATITES are still quoted firm at 60s. per ton, and common 
forge iron at 45s. to 46s. per ton, with every anticipation of 
increased prices being shortly asked for. 

Since my last letter I have attended meetings of large limited 
companies connected with the coal, iron, and steel industries in 
various parts of the country, including the Ebbw Vale Company, 
at Manchester, and John Brown and Co., at Sheffield. At all 
these meetings the utmost confidence was expressed in the per- 
manency of the present improvement in trade, and the prospects 
of much more profitable working during the year now running. 

At Kiveton Bark Collieries, near Sheffield, the surfacemen have 
obtained an advance of 4d. per day, commencing from July 3rd. 
This concession was heartily accepted, and terminates a dispute 
which threatened to lead to a strike. The advance in most cases 
represents upwards of 10 per cent. 

The Midland Company is the last of the large railways to make 
its contracts for locomotive fuel. It is understood that it 
strenuously objects to pay 2s. 6d. per ton advance, standing out 
for a concession of 3d. per ton. The colliery owners are equally 
determined not to abate the terms which have been a 
othercompanies. The coalowners express themselves as aggrieved, 
stating that the price asked is a moderate one, and even less than 
they are getting in some quarters. They did not expect—they say 
—to be beaten down in their quotations by a railway company 
which derives so much of its traffic between Beds Sheffield, and 
Chesterfield, and the South Yorkshire and North Derbyshire District 
generally. The Midland Company’s annual consumption of loco- 
motive coal is over 800,000 tons. 

The miners will get their first 5 per cent. advance on the week’s 
working ending Wednesday, the 10th July. The second advance 
will be secured on the first week’s working in October. It was 
mentioned last week that house coal had been generally advanced 
from 3d. to 6d. per ton. No advance, however, has been made in 
this class of fuel by the Thorncliffe Collieries—Messrs. Newton, 
Chambers, and Company—who send the largest tonnage by rail to 
the metropolis. 

At Messrs. Brown Bayley’s steel works there are several 
matters in dispute relating to wages. Last March the firm agreed 
to return to the men employed in the tire mill the 10 per cent. 
advance which was taken off in 1887, owing to the then depressed 
state of trade. The men received the first 5 per cent. at the time, 
and the second 5 per cent. is to be given this week. The hands 
engaged at the cogging hammer decided a short time since to ask 
for a return of the 10 per cent. taken off in less prosperous times. 
The firm offered rather over 5 percent. The men declined this 
offer and ceased work, under the impression that their demand 
will be conceded ; but the firm are not disposed to depart from the 
terms they have already offered. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been a marked improvement in the Cleveland pig 
iron trade since the beginning of last week, and a considerable 
amount of business has been done at advanced prices. Buyers are 
now very eager, and more iron could have been sold, but sellers 
are very wary, as they believe that still higher rates will be paid. 
The bulk of the business done is by merchants, who have no diffi- 
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culty in getting 39s. per ton for prompt delivery of No. 3 g.m.b. 
Makers have very little iron to dispose of, and they will not commit 
themselves far ahead at anything like prices now obtainable. 
With coke, &c., at present high prices, the cost of production 
cannot be covered at much less than 40s. per ton, so that there is 
every likelihood of that figure being reached shortly. 

The Glasgow market shows signs of improvement too, and Cleve- 
land warrants are commanding better prices. Business has been 
done at 39s. per ton, an advance of ls. in a week. 

The decrease in Messrs. Connal and Co,’s Middlesbrough stock 
of pig iron is going on more —_ than ever. Last week it was 

uced 6378 tons, or nearly 1 "000 tons for the month. 

Shipments of pig iron from Middlesbrough have been somewhat 
quiet, but will no doubt be brisker now that consumers are com- 
pleting their stocks for the autumn and winter. The total quantity 
shipped in June was about 75,000 tons, against 90,000 tons in May 
and 104,000 tons in April. 

There is now a fair amount of inquiry for manufactured iron and 
steel, and prices are firmer, in consequence of the rise in the price 
of pigiron. Ship plates are quoted at £6 2s. 6d. per ton, f.o.t. at 
makers’ works, less 2} per cent, discount; common bars and 
angles at £5 10s. to £5 12s. 6d., steel plates at £7 2s. 6d., and 
angles at £6 10s. 

mn Sunday afternoon last a demonstration of railway servants 
was held on the Town Moor, Newcastle, in support of what is 
known, among the men, as the ‘‘ Darlington programme.” The 
following is a summary of their demands, viz.:—(1) That to all 
employés who are bound by agreement to devote the whole of 
their time to the services of the company, a full week’s pay shall 
be guaranteed for every week. (2) That except in the case of 
platelayers, who shall work fifty-four hours per week, the maxi- 
mum hours shall be ten perday. (3) That for signalmen at im- 
portant boxes, and those which are continuously open, eight hours 

r day shall constitute a day’s work, and the same for shunters in 

eading goods yards. (4) In all cases each day’s work to stand by 

itself, and no short time to be liable to be made up in succeeding 
daysof the week orfortnight. (5) Overtime to be paid at the rate 
of time and a-quarter, and Sunday time at time and a-half; any 
man called outon a Sunday forany length of time to have aday’s pay. 
(6) All tools required by platelayers to be provided by the company. 
(7) In all departments of the service, ss to take place by 
seniority, so far as practicable. (8) All arrangements made 
between the directors, or their managers, and the representatives 
of the employés, to be printed, and a copy supplied to every 
applicant. At first sight the above Meters. seem to be, in the 
main, reasonable. It remains to be seen, however, what the rail- 
way managers will have to say on the matter. It certainly is very 
much for the benefit and safety of the public that the relations 
between railway directors and their servants should be of a 
harmonious and cordial character. 

The discussion which took place in the House of Commons a few 
nights since, on the North-Eastern Railway Bill, was very import- 
ant. Mr. Bradlaugh, referring to the clause for establishing a 
pension fund, desired to know if it was intended to be of a com- 
pulsory character. Sir Joseph Pease assured the House that it was 
not, and it had never been intended to make the e ment or 
dismissal of servants contingent on concurrence with the new 
scheme. If it had been so, he thought that the Truck Act would 
override any action of the kind. He admitted that it would be 
impossible to dragoon or drive British workmen into membership 
of any society, or even to force them to habits of thrift against 
their will. But he thought that they were shrewd enough to see 
the advantages of the proposed system, and the majority of them 
would adopt it gladly. It must not be forgotten that the railway 
company intends to contribute largely to the fund, as well as those 
who will reap the benefit thereof. The latter will thus have an 
opportunity of belonging to a perfectly safe provident society on 
much lower terms than they could possibly obtain elsewhere. 








THERE has been a fairly active business in the Glasgow warrant 
market this week; but the transactions have been, for the most 
part, of a speculative nature. Prices have on thé whole been 
higher, although they are rather unsteady. The past week’s ship- 
ments were 6940 tons, as compared with 7005 tons in the corre- 
sponding week of 1888; and they embraced 250 tons to the United 
States, 340 to Canada, 1005 to Australia, 160 to France, 300 to 
Italy, 610 to Germany, 210 to Russia, 430 to Holland, 116 to Spain, 
and 325 to China, the quantity sent coastwise being 2879 against 
2857 tons. The amount of the output is unchanged, there being 
eighty-three furnaces in blast compared with eighty-six at this date 
last year. A small quantity of pig iron is being taken out of 
store; but the demand is not quite so large for ordinary pig iron as 
it was a few weeks ago, there being a slackness of a temporary 
nature in the consumption in malleable work. 

The makers have in a number of cases advanced the prices of 
the special brands. Free on board at Glasgow, Gartsherrie, No. 1, 
is quoted at 52s.; No. 3, 50s.; Coltness, 55s. and 53s.; Langloan, 
52s, 9d. and 53s.; Summerlee, 53s. and 51s. 6d.; Calder, 53s. and 
49s, 6d.; Carnbroe, 46s. and 45s.; Clyde, 50s. and 47s. 6d.; Monk- 
land, 45s. and 43s, 6d.; Govan, at Broomielaw, 44s. 3d. and 
43s. 6d.; Shotts, at Leith, 52s. 6d. and 50s. 6d.; Carron, at Grange- 
mouth, 53s. 6d. and 48s. 6d.; Glengarnock, at Ardrossan, ls. 6d. 
and 45s. 6d.; Eglinton, 43s, 9d. and 42s. 9d.; Dalmellington, 
45s, 6d. and 44s. 6d. 

An important instalment of the work in connection with the 
additions to be made to the Navy is understood to have been 
secured by Clyde shipbuilders, and the orders will be acceptable, 
as the private contracts placed have recently been few in number. 

For basic steel there is a good inquiry, and the works are turning 
out more material than for a considerable time past. Siemens 
steel makers are busy with boiler-plates both for marine and land 
engines, but the call for steel ship-plates is at present easily met, 
and it is not likely that there will be an improvement in the inquiry 
until after the annual Glasgow Fair holidays, which begin towards 
the a of next week, and will last till nearly the end of the 
month. 

In the malleable iron department, the inquiry for sheets and 
hoops is very active, but bars are dull from various causes. For 
one thing, merchants have been engaged with stocktaking, and 
then the prolongation of the rivetters’ strike has prevented the 
reception of specifications for rivet bars, the makers of which have 
been obliged to take some other classes of work at slightly reduced 
prices in order to keep their furnaces and mills going. Some orders 
for unbranded iron have been accepted at 2s. 6d. to 5s, reduc- 
tion from the rates that makers were holding for a short time ago. 
Makers have, however, been endeavouring to maintain the prices 
of the better classes of iron, and in this they have had material 
assistance from the firm position of matters and the advancing 
prices in the Staffordshire iron trade. 

The exports of iron and steel manufactured goods from Glasgow 
in the past week embraced about £10,000 worth of machinery, 
fully one-half of which was sugar-crushing plant for Porto Rico; 
£5664 worth of sewing machines ; £6172 steel goods ; and £16,600 
general iron manufactures. 

The coal trade has exhibited considerable improvement in the 
shipping department, the total clearances from Scotch portsin the 
past week being about 130,000 tons, compared with 100,000 tons 
in the corresponding week of last year. It has been chiefly at 
East Coast ports that the improvement has occurred, the shipments 
on the Clyde being still curtailed by the dock labourers at Glasgow 
remaining idle after the seamen had agreed to resume work. The 
supplies of coals are abundant, and the prices are therefore rather 
lower than they were a couple of weeks ago. 

Messrs. Fleming and Ferguson, Paisley, have received an order 
from a firm in Sydney for a 1200-ton steel twin-screw steamer. 
She is to be fitted by the builders with two sets of their patent 
quadruple-expansion engines to indicate 1200-horse power. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I was on “Change” a few days ago at Cardiff, and much 

Sapna’. with the sound character of things generally. The 
y question of doubt in the minds of certain sagaci oal 

was, whether they were doing right in literally sweeping away, at 

express speed, the finest coal in the earth. It is true prices are 

now better, and have been for nearly twelve months, but 13s., at 

which a good deal is sold, only means 11s. at the colliery. 

Some sales have been effected lately at 14s. per ton, and it may 
be taken as fact that, between 13s. and 14s, the quotation pendulum 
is now oscillating. Seconds, steam, are selling at 12s. 3d. to 
12s. 6d.; Monmouthshire sells at 1ls. 3d. to lls. 6d.; best steam, 
small, is in good demand at 6s. 9d. to 7s. 

House coal after a little depression showed signs of recovering 
this week, and prices were better. No. 3 is at lls. 6d., small very 
scarce at 9s. 6d. If the rush for coke continues, this class of coal 
is certain to go up, and I find that ‘“ complication” in northern 
coke districts is telling favourably in this quarter. It was difficult 
to get supplies before, and there are rumours of ironmasters being 
troubled by getting short supplies, though, so far, it has not 
resulted in any eens of blast furnaces as reported. 

Cokes are quoted at 17s, and 18s., and special, 22s. and 23s, 
The Great Western Railway has just concluded a contract for the 
year at 20s, for six months, or 22s, for the year. This shows, in the 
opinion of sagacious buyers, what may be expected. 

While things are thus so encouraging at Cardiff, I find that 
Swansea is not much, if any, behind in general activity of its 
industries. The trade of the port last week was the best record of 
the year, and with one exception the best known. The exports 
totalled 44,454 tons, imports 20,353 tons. Analysing the exports, 
I find that coal reached nearly 32,000; patent fuel, 8943. The 
latter industry is in a very healthy condition, prices firm. 

Newport sent away last week nearly 20,000 tons of coal coastwise. 

In ore from foreign destinations numerous cargoes came in for 
Blaenavon, Ebbw Vale, Cyfarthfa, and other steel and ironworks. 
In the steel works there is a good deal of sound business 
being done. Pig is improving, and tin bars are again looking 
upwards, somewhat to the dismay of tin-plate workers, The 
latest quotations on the Swansea Exchange were as follows:— 
Pig iron, Glasgow, 43s. 8d.; hematites, 49s. 4d.; Welsh bars, to 
£5 12s, 6d. ; steel rails, light and heavy, unchanged ; steel sheets, 
£8 15s. to £9; Bessemer steel blooms, £4 12s. 6d. to £4 15s, ; tin- 
plate bars, up to £5 5s. ; Siemens bars, £5 7s. 6d. to £5 10s, 

The tin-plate trade is in a delicate position. Make has been 
good, nearly 52,000 boxes having been sent away last week; but 
makers are obliged to be ex ingly circumspect. Prices of all 
raw material are going up, yet buyers of tin-plates fight against a 
proportionate advance. Thais is exactly the condition of things at 
present, and if there could be infused into the trade more harmony 
of action, a firm and distinct advance would be easy and justifiable. 
Quotations are: Cokes, 12s. 9d. to 13s.; Bessemers, to 13s. 3d. ; 
Siemens, to 13s. 9d. Makers are holding back from booking 
forward, except at an advance. On Tuesday they had an important 
meeting at Swansea, with a view of forming an association for the 
protection of the interests of makers. Practically it is an associa- 
tion of a defensive kind, that shall protect them inst the 
Workmen’s Association. The Association comprises lea manu- 
facturers from Glamorgan, Monmouth, and Gloucestershire. 

The strike on the Bristol coalfields has been satisfactoril 
adjusted. At the miners’ meeting held at Manchester this wee 
Wales and Monmouthshire were represented. The great point of 
discussion was the limitation of output, and the voice of the 
meeting was in favour of bringing this about by an arrangement of 
working hours. The effect will be to bring about an eight hours’ 
movement generally. This week will show a diminished coal output 
and a lessened export, the men having had their monthly holiday. 
The result of the holiday was a good crop of meetings, which is a 
more sensible form of utilising the wasted time. e Garw men 
met and agreed to unite their fortunes with the South Wales and 
Monmouthshire men, The Rhondda hauliers held a meeting at 
which it was resolved to demand a fixed rate of 3s, = per day, 

lus 24 per cent, The ent, it ap is not uniform, some 
se teh ying 3s. ate 3s. a. In one pit where 200 
men work, there will, it is threatened, be a strike unless the higher 
amount is conceded. 

In the house coal collieries there are some trifling difficulties, 
which were discussed at the Perth meeting this week. 

‘The Taff Vale Railway has restarted its useful through coaches 
between Cardiff and Aberystwyth. 

Water was admitted into Barry Dock on Saturday last, and in an 
hour and a-half 12ft. of water was sounded. On the same day 
Colonel Rich officially i the railway. The decision of the 
Court in connection with the Llynvi Railway has been in favour of 
Mr. E. Price Bridgend. I note that the preamble of the Barry 
Bill has been . 

The leading event in Cardiff on Saturday and Monday last was a 
strike of tramcar men, and for one day at least the street traffic of 
cars and "busses was suspended. On Monday an arrangement was 
brought about satisfactorily in favour of the men. 

The dry June just passed has been the driest on record so far as 
the steel works are concerned, and there are grave doubts of opera- 
tions being seriously interfered with unless a speedy change takes 
place. Dowlais is suffering. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

In Germany the position of the iron industry may be pronounced 
as being firm. 

The situation of the Silesian market is favourable, and export 
orders in pig have been effected at advanced prices. Some works 
have just set up Martin furnaces, and others are about to follow 
their example. In the finished iron trade great activity prevails. 

Although the strong demand cannot fail to create a hopeful tone, 
doubts may be entertained as to further raising of prices. Present 
quotations are :—Bars, M. 145 to 150; downy a 175 to 180; light 
steel rails, M. 120 to 125. 

On the Austro-Hungarian iron market business keeps at a brisk 
pace, consequently the firm tendency is maintained, and the future 
is looked forward to with great confidence. In my last letter I 
announced the ow sale of Count Andrassy’s works, now I am 
informed that the blast furnace establishment at Lusca, belonging 
to Count Lichy, is also going to change its proprietor. The scarcity 
in pig continues. The wrought iron business is fairly active, and bars 
and construction iron are in brilliant demand. A rise in prices has 
not taken place. Machine factories, foundries, and constructive 
ironworks are well supplied with orders. The same may be said of 
the wagon factories. Most likely the brilliant consumption will 
last for some time, as an unusual energy is being —— in the 
iron industry and new branches constantly set forth. Capital is 
showing a preference for industrial undertakings, knowing them 
to be founded on sound foundation. 

In Belgium the briskness of the iron trade continues, and the 
works, especially the rolling mills, can only book orders at long 
dates. For girders and merchant bars quotations are consequently 
firm, and an advance in prices will soon take place; the same 
applies to sheets. The first four months of this year show a 
decided increase of export in rails, sheets, scrap iron, and steel 
wire, against the same period the year before. At a meeting lately 
held it has been resolved upon renewing the iron syndicate for 
another year. 

The French iron market is unchanged, dulness still prevailing. 
The Longwy furnaces have agreed on selling pig to some works on 
the Saar at 4°7f. p.t. The tendency of the Rbenish- Westphalian 
iron market is a firm one. In many branches prices are rising, 
demand being generally fairly active. At present the iron ore 
business of the Siegerland and Nassau is still rather dull. Present 
quotations are not to be relied upon, as large orders for immediate 








delivery are booked at reduced prices. In the Siegerland quota- 
tions are as follows: Calcined steel stone, M. 12°50 to 14; raw ditto, 
9°80 to 10°50; brown spar, M. 11°50 to 12 p.t. at mines. All sorts 
of pig are in brilliant request, as the blast furnaces are increasing 
their production to cover last month’s deficiency. In spiegeleisen 
inland demand is active, but for abroad it still leaves much to 
be desired. The decreasing of stocks shows that production 
keeps pace with consumption. Forge pig is also in full request, 

resent price of No. 1 being M. 61 to 62; No. 2, 59°50 to 60°50; 

o. 3, 47 to 48 p.t. The sale in foundry pig remains steady. 
Prices are the same as noted last week. The rolling mills are very 
busy. Bars are in good call, and the works supplied with orders 
for a considerable time. Hoops remain unchanged. The plate 
mills are in most brilliant employment, so that in many cases 
works are obliged to stipulate for two or three months’ time of 
delivery. In consequence of this the list prices fixed by the con- 
vention have been exceeded in some cases of immediate delivery, 
and higher prices were paid without discussion by the purchasers, 
The German sheet convention has raised the — for plates 
M. 10 p.t., so that now boiler plates are noted M. 195; tank ditto, 
M. 170 p.t. The sheet mills are very active, having been in arrears 
in consequence of the strike. The state of the wire business is 
still unfavourable. The foundries, machine, and wagon factories 
remain in an unchanged condition. 

At a tendering for steel rails for the Roumanian State Railway 
at Bukarest the lowest offer was 137f. p.t. at Galatz. Two English, 
one French, and two German works tendered. The above-named 
oy is equal to about M. 90 to 91 p.t. at works. As may be seen 

y this, the prices for rails have not been notably raised on the 
international market, 

The total production of crude iron, including Luxemburg, in May, 
1889, was 306,299 t., of which 152,650 t. was forge and spiegeleisen, 
21,514t, Bessemer pig, 93,788 t. basic, and 38,347 t. foundry pig. 
The production in May, 1888, amounted to 360,855t. From 
January Ist to May 3lst, 1889, the outturn was 1,761,564 t. 
against 1,756,310 t. for the same period the year before, 

The German Society for Iron and Steel has again this year 
inquired into the relative financial results of the joint stock 
companies, In January, 1888, 222 establishments — ironworks, 
foundries, and machine factories—employed 173,721 men, who 
received M, 12,376,767 wages per month ; in January, 1889, 188,415 
men were employed with M. 13,874,107f. wages. According to this, 
the number of workmen had increased by 14,694—8°5 p.c.—the 
total amount of wages by M. 1,497,340—12'1 p.c. In Januar 
1888, a workman received M. 71°24—on an average—per month, 
in January, 1889, M. 73°64. This would make an increase of M. 28°80 
on the wages of each workman for the twelvemonth, and for the 
222 works, which form a part only of German iron industry, 
M. 17,968,080 more for wages paid than the year before. 








LAUNCHES AND TRIAL TRIPS. 


MEssRs, FLEMING AND FERGUSON, Paisley, launched on the 27th 
ult. a 600-ton twin-screw dredger, built to the order of Mr. T. A. 
Walker, contractor for the Manchester Ship Canal. The dredger 
is fitted by the builders with two sets of their patent quadruple 
expansion engines, with stee! gearing throughout, and all the most 
recent improvements, This isa duplicate of a dredger recently 
built by the same firm for Mr. Walker, for Buenos — Harbour 
Works. She was named Valentino Alsina by Miss Nellie Ferguson, 
Fergus Villa, Paisley. 

On Monday afternoon, Messrs. Raylton, Dixon, and Co., Middles 
brough, launched a fine steel screw steamer from their Cleveland 
Dockyard, which has been built to the order of the International 
Line Steamship Company, of Whitby. The leading dimensions of 
this vessel are:—Length, 305ft. 3in.; breadth, 38ft.; depth 
moulded, 22ft. 10in.; with a deadweight capacity of 3650 tons. She 
is built on the partial awning deck system, and fitted in every way 
as a first-class cargo steamer. Her engines, which are being built 
by Messrs, T, Richardson and Sons, Hartlepool, are of 210 nominal 
horse-power, with cylinders 23in., 37in., and 6lin., by 42in. stroke. 
On leaving the ways she was gracefully named Hibernia by 
Mrs. F. W. Bentley, wife of one of the directors. 

On the 25th ult., the Planet, a steel twin-screw torpedo gunboat, 
or torpedo-boat destroyer, built by Palmer's Shipbuilding and 
Iron Company, of Jarrow, for the Austro-Hungarian Govern- 
ment, was launched. The vessel is 220ft. over all, 210ft. between 

rpendiculars, her moulded breadth is 23ft., and her depth 13ft. 
She draws 8Sft. din. in sea-going trim, at which draught her dis- 
placement is 480 tons. She has two sets of vertical triple expansion 
engines, having cylinders of 18}in., 27in., and 43in. diameter 
respectively, with a stroke of 20in., capable of developing an 
indicated horse-power of 3500, which is expected to propel the 
vessel at a mean of 204 knots per hour. The boilers, four in 
number, are fit in two separate compartments, and are of the 
locomotive type, with a working pressure of 175lb. per square 
inch; the forced draught is on the closed ash-pit system, air being 
supplied to the furnaces by means of two large fans, one placed in 
each stokehole. Feed-heaters and a feed make-up apparatus, by 
Mr. John Kirkaldy, London, are to be fitted on board. 

The screw steamer Horrox went down the river Mersey on the 
Ist inst., for her official trial trip, after having her machinery con- 
verted from the compound to the tri-compound system by Messrs, 
David Rollo and Sons, Fulton Engine Works. She has been 
supplied with two boilers, working pressure 150 lb, ond square inch. 
The diameters of the new cylinders are 2ldin., 34in., and 55in. 
respectively, the length of stroke being 42in. The engines will 
exert sufficient power to maintain fully a knot more speed than 
previously, and yet a hold capacity of 6000 cubic feet has been 
given up to cargo, the machinery space having been reduced 
by this amount. The Horrox is 23lft. long, 34ft. beam, 24ft. 
depth of hold, and her gross tonnage is 1714. She is owned by 
Messrs, Lamport and Holt. Messrs Rollo have on hand a set of 
triple expansion engines of 1600 indicated horse power, to replace 
the present compound engines of another of the company’s vessels, 
The trial of the Horrox gave, we are informed, every satisfaction, 
the engines working smoothly and well during the day’s run. 

The H.M.S. Melpomene, one of the ‘‘ M” class of cruisers for the 
British Navy, which has been built at Portsmouth Dockyard, and 
engined by Palmer's Shipbuilding and Iron Company, Jarrow, was 
taken out of Portsmouth Harbour on Tuesday, the 18th ult., at 
3 a.m. for her official trial of twelve hours’ duration under natural 
draught. ‘he trial was commenced at 5.30 a.m., and finished most 
successfully at 5.30 p.m., the results being as follows:—Steam, 
141°16 lb.; vacuum, 24in.; revolutions, 128; mean indicated horse- 

wer for the twelve hours: starboard engine, 3145; port engine, 

71; total, 6216; minimum indicated horse-power, 5891 ; maximum 
indicated horse-power, 6815; speed of vessel on the mile 17°383 
knots; log showed for the twelve hours, 212 knots. On Saturday, 
the 22nd ult., the vessel was again taken to sea for the purpose of 
undergoing her full-power trial of four hours’ duration under forced 
draught. She left the dockyard at 6 a.m., and commenced her trial 
at 7.50 a.m., completing it at 11.50, the mean indicated horse- 
power attained being 9641, or 641 above the guarantee of 9000, 
with an air,pressure of 1‘7in. of water, and a speed of vessel of 
19°7 knots. The following are the details:—Steam, 152 06 lb.; 
vacuum, 23}in.; revolutions, 143°6; mean indicated horse-power 
starboard engine, 4838; mean indicated borse-power port engine, 
4803; total mean indicated horse-power of the four hours, 
9641; minimum indicated horse-power, 9476; maximum indi- 
cated horse-power, 9976. Both the trials were accomplished in 
a highly satisfactory manner, the engines working without a hitch. 
The dimensions are :—Twin screw horizontal engines with cylinders 

in. and 5lin. and 76}in., by 36in. stroke. Four double-ended 
boilers 12ft. 3in. diameter by 18ft. 4in. long, having a working 
pressure of 155lb, Messrs. Butler and Goodwin represented the 
Admiralty, Messrs. Effermin and Turner the Steam Reserve, Mr. 
Mayston the Dockyard, and Mr. J. P. Hall the builders of the 
engines—Palmer’s Shipbuilding and Iron Company. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 2lst, 1889. 

THE steel rail makers are expecting to sell 
100,000 tons of steel rails between now and 
August Ist. There are inquiries in for about this 
amount, including railroad builders in Mexico 
and Canada, Contrary to some gloomy views 
indulged in a month ago, a large amouat of rail- 
road building work will be dune on the Pacitic 
coast region. Prices have been advanced 50c. 
over two weeks ago. Western Pennsylvania mills 
some time ago accepted orders at 26°50 dols. 
Eastern mills booked orders at 27 dols, ‘To-da 
quotations are 27°50 dols. Makers say they will 
be getting 28dols, beforea month. Inquiries 
from Canada are in for 20,000 tons; from 
Mexican parties, for about 25,000 tons. A great 
deal of railroad building is talked of for the last 
three or four months of the year. ‘The road bed 
has been already made fora very large amount 
of work, Makers do not understand why buyers 
are so slow about placing orders, as everything 
seems ready for the prosecution of several large 
enterprises. Bridge builders are now in the 
market placing orders for several thousand tons 
of material, and within five or six weeks at 
furthest specifications will be in hand for some 
10,000 to 12,000 tons of bridge material, to replace 
bridges destroyed by the recent storms in Penn- 
sylvania, About thirty bridges are to be rebuilt. 
Last week’s orders for rails foot up 50,000 tons, of 
which 35,000 tons were taken by Chicago mills, 
Throughout the eastern mills only small orders 
are coming in. 

Lake ore contracts so far this year foot up 
4,100,000. All of the available tonnage on the 
Lakes now is arranged for the transporting of ore 
from western to Lake pe The shipments so 
far this year foot up 1,300,000 tons. Ores range 
in value from 3°60 dols, to 4 dols, for non-Besse- 
mers, and for Bessemer 4°50 dols. to 5dols. In 
pig iron, both northern and southern furnaces are 
now quite well sold up for the next three to four 
months. That is to say, the larger buyers have 
covered the most of their requirements, but the 
smaller buyers are yet to be heard from, and their 
demands will be met probably by an advance over 
spring quotations of from Be. to 0c. per ton. 
Southern iron is still crowding northern, although 
not to a very serious extent. The weekly produc- 
tion of anthracite iron is given at 35, tons, in 
round figures, and of bituminous iron at 92,000 
tons. These figures show a slight decline since 
April. It is probable that the lowest production 
for the season has been reached, and that an 
increased output will now be made, and it is also 
probable that prices will harden somewhat. The 
American custom is to carry infinitesimal stocks. 
There is a very active demand in American 
markets now for barbed wire. Foreign wire rods 

have advanced in this market to 43 dols. asked, 
aud 42°50 dols, paid. At these figures there is 
quite an active demand. There is also a very 
active movement in steel billets and slabs through- 
out the interior. Puddled bars bave sold at an 
advance of from 50c. tov 1 dol. Quite an active 
demand has set in at the forges, and bar iron is 
now selling at 36 dols. to 38 dols. per net ton. 
Inferior or rather common brands are offered in 
considerable quantities at 32 dols. to 34 dols. at 
mill, Nail makers are feeling the improving 
demand that usually sets in at the opening of the 
fall trade. A slight advance has been successfully 
made, There is alsoa very urgent demand for 
all kinds of plate and tank iron, both iron and 
steel. The mills have been filling up steadily 
with work since the Ist of June. Some of the 
largest orders of the season have just been placed, 
‘There will be a remarkable demand this summer 
for structural iron. Last week contracts footing 
up nearly 3000 tons were placed in New York and 
Pennsylvania mills, on which work will begin per- 
haps immediately after the Ist of July. The rail- 
road companies will be making some extensive 
improvements and alterations. That is, they will 
remove wooden bridges and put up iron and steel 
work, 

1ue coal trade is in rather a sluggish condition, 
and the production is about 1,500,000 tons less 
than the production at this datea yearago. Very 
large stocks are being carried. ‘The cause for this 
decline is attributed to the lessening demand for 
iron and steel material of all kinds. Besides, a 
year ago large consumers of coal carried consider- 
able stocks, This year they are not doing so, 
The decreased pig iron production has had a good 
deal to do with the lessening consumption of both 
anthracite and bituminous, About twenty fur- 
naces have blown out during the past three 
months, Southern furnaces are running full time 
and selling their production without any difficulty. 
Prices range from 14 dols. to 16 dols., delivered 
in northern markets, Notwithstanding this sharp 
competition, the northern furnaces are carrying 
on a very successful competition, although in 
many cases iron is being sold barely above cost. 
The makers of machinery are particularly busy, 
especially in Pennsylvania and Shio. There is a 
great deal of demand for ship equipments, for 
engines, cranes, hydraulic machinery, minin, 
equipments, as well as tools, lathes, pipe an 
equipments for listing purposes, Mining opera- 
tions have been callin, ne a good deal of mate- 
rial, and the demand from that source will no 
doubt continue, as capital is taking advantage of 
every promising inducement, 

The —— of iron ore for the past year 
was 12,060,000 tons gross—an increase of 760,000 
tons during the precedi ear. The production 
of gold last year was 33,175,000 dols.; 59,195,000 
dols. of silver, The total production of copper, 
including the imported ores, was 115,635 tons net, 
which is in pounds 46,053,291 lb. more than the 
product of 1887. The average price received by 
American producers was 15}c. for Lake, 144c. for 
Arizona, and 14c. for other districts. The total 
value of copper was 33,833,954 ¢ols. The produc- 
tion of lead increased from 160,700 tons in 1887 
to 180,555 tons net last year. The average price 
in New York was 44lc. per lb, The production 
of zinc in 1887 was 50,340 t tons; last year, 55,903 
tons, Of quicksilver the product was 33,250 
flasks of 7641b, The product of chromium de- 
clined from 3000 tons in 1887 to 1500 tons in 1888, 
the product of manganese and manganiferous 

iron ores was 239,460 tons. Of aluminium the pro- 
duction last year was 500 Ib., and so far this year 





30001b. The price is now 4°50 dols. per lb. The 
total production of all kinds of commercial coal 
last year was 142,037,735 net tons, of which 
Pennsylvania anthracite amounted to 43,922,897 
net tons. The production of coke in the United 
States last year was 8,527,560 tons, of which the 
Connelsville region produced 4,855,553 tons. The 
production of petroleum in the United States last 
year was 27,346,018 barrels of 42 gallons each, 
worth 24,598,559 dols., of which 16,491,883 
barrels were produced in Pennsylvania; the 
other 10,010, barrels in Ohio. The amount 
of natural gas consumed, as measured by the 
amount of coal it displaced, amounted last year 
to 14,163,830 tons, worth 622,662,128 dols. The 
vast amount of 12,543,850 tons was displaced in 
Pennsylvania, and 750,000 tons in Ohio, and 
660,000 tons in Indiana. 








NEW COMPANIES. 
THE following companies have just been regis- 


Electric Trust, Limited. 


This company was registered on the 24th ult., 
with a capital of £60,000, in £10 shares, to con- 
struct and carry out works, machinery, and appa- 
ratus for the production and transmission, storage, 
and use of Jight and heat, and electric, magnetic, 
or other force. The subscribers are :— 

Shares. 
Spencer Chadwick, 17, Parliament-street, archi- 
H. Sampson King, Founders’ Hall, St. Swithin’s- 

Ferre a ne eT eee 

. K. D. Mackenzie, C.E., 15, Gt. George-street .. 
C. E. Masterman, Alsager, Cheshire, engineer .. 
H. C. Masterman, 52, New Broad-street, solicitor 
W. R. Renshaw, Kidsgrove, Stafford, engineer, &c. 
E. RK. Robson, 9, Bridge-street, Westminster, 

ee ee ee ee ee ee ee ee ee 

The number of directors is to be eight; the 
subscribers are the first; qualification, £2000 in 
shares or stock; remuneration, £50 per annum, 
multiplied by the number of directors for the 
time being. 


S8E85 





Northern Electric Wire and Cable Company, 
Limited. 

This company was registered on the 25th ult., 

with a capital of £20,000, in £5 shares, to carry on 


business as wire and cable manufacturers. Ihe 
subscribers are :— 

Shares. 
E. H. Fowle, Lapley, Stafford .. .. .. .. .. 1 
E, Blakey, Lightcliffe, electrical engineer .. .. 1 
Ww. on Square-road, Halifax, electrical 4 

- rrr ear rierea 

Walter Levi, 42, Hyde-road, Halifax, clerk... .. 1 
W. Shaw Smith, 70, Crown-street, Halifax, clerk 1 
W. Gautinger, Fernside, Halifax .. .. .. .. 1 
G. Rhodes, Sowerby Bridge, solicitor ea 1 


The number of directors is not to be less than 
three, nor more than five; the subscribers are 
to appoint the first. Every director residing 
within ninety miles of the place of meeting will 
be entitled to £2 2s, for every meeting attended, 
and if residing more than ninety miles to £4 4s, 
Each director will be further entitled to £20 for 
every 1 per cent, dividend upon the ordinary 
shares beyond 10 per cent. per annum, provided 
that the total of such further sums shall not 
exceed £1000 per annum. Registered office, 
Square-road, Halifax. 





Series and General Electric Traction Company, 
Limited. 

This company was registered on the 25th ult., 
with a capital of £200,0U0, in £1 shares, to acquire 
the patents, property, goodwill, and assets of the 
Electrical Traction Syndicate, Limited, and cer- 
tain patents belonging to Messrs. H. Foote and 
Carl von Buch, The subscribers are :— 


Pref. s! 
*The Hon. A. E. Gathorne Hardy, M.P., 22, 
Charles-street, Berkeley-square .. .. .. .. 
*Lieutenant-Colonel ©, M. Davidson, 11, St. 
Geergre-eoquere,G.W. 4. 2. 50 ce ce te 
*Lieutenant-Colonel E. J. Fryer, 22, Ryder-street 300 
T. R. Greenhill, 1, Brownswvod Park, N. .. .. 
W. A. Morton, 111, Foulden-road, Stoke New- 
EE Se Sar ae eee 
E, F. Lamb, 14, Victoria-street, N.E. 
J. P. Scott, Lee .. i Se ee Se ee ee 1 
The number of directors is not to be less than 
four, nor more than twelve; qualification, 300 
shares; the first three subscribers and Mr. J. W. 
Maclure, M,.P., the Earl of Crawford, the Hon. 
Regd. Brougham, Mr. Carl von Buch, and Mr. H. 
Foote are the first directors; remuneration, £500 
per annum for the chairman, and £250 a year for 
each of the other directors, 


Porous Waterproofing Company, Limited. 

This company was registered on the 25th ult., 
with a capital of £30,000, in £10 shares, to acquire 
from Messrs, Doller and Daus, of Hamburg, their 
secret process for waterproofing textiles, together 
with their business at Hamburg. The subscribers 
are :— 


- 


aE 





G. H. Dunlop, 7, Rumford-street, Liverpool, 


——— eae ee ee 50 

jonel Peel, 46, Brown's buildin Liverpool 

7 caiten broker ia, 2k bak im - og |e ai 20 
: M. Patterson, 33, Exchange-alley, Liverpool, 
— broker’ ——- sai fs . A ey 
. ollins, Brown’s- in, Liverpool, 

ootton broker Vesiavheall 0“ aye 
. H. Melly, 33, Brown’s-buildings, Liverpool, 
cotton broker E ae ae wha “a ee = 25 

G. H. Thompson, 83, Brown’s-buildings, Liverpool, 

ua he ait Us fe ae ee 25 
. & nion : Live: 1 
merchant .. 4... _— on « 


The number of directors is not to be less than 
three, nor more than seven; qualification, £250 in 
shares; the first are Mr. J. G. Smith, of Union 
Bank-buildings, Liverpool (chairman), Major W. 
Inglis le Breton, J. Parker Smith, of the Temple, 
and Fritz Doller, of Hamburg; remuneration, 
£400 per annum, and in addition £10 per cent. of 
the surplus profits after payment of 10 per cent. 
dividend on the ordi shares, Registered 
office, Union Bank-buildings, Fenwick-street, 
Liverpool. 


Wingham Agricultural Implement Company, 
Limited. veers 


istered on the 24th ult., 
, in £10 shares, to manu- 





This company was 
with a capital of £10, 


facture and trade in agricultural implements 
——- —— and conveniences of all 
he 





kinds. subscribers are :— 

Shares. 
R. N. Knight, Sittingbourne .. .. .. -- 100 
*R. L. ht, Sittingbourne, engineer 100 
*J. E. Elgar, Wingham, farmer .. .. 10 
*J. F. Honeyball, Terpiham, farmer pi 10 
*E. Kelsey, Wingham, farmer .. .. 10 
M. Kingsford, Wingham, solicitor .. 10 
W. Rigden, Wingham, engineer 10 


The number of directors is not to be less than 
three, nor more than nine, the first being the 
subscribers denoted by an asterisk; qualification, 
£100 in shares or stock. The company in 
general meeting will determine remuneration. 


Birmingham House-to-House Electricity Com- 
pany, Limited. 

This company was registered on the 26th ult., 
with a capital of £100,000, in £5 shares, 100 being 
founders’ shares, to form centres in Birmingham, 
or elsewhere in the United Kingdom, at which 


THE PATENT JOURNAL. 
Condensed from the ag hd the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “ communicated”: 
name and address of the communicating party are 
printed in italics, 


23rd June, 1889. 


10,227. Mitus, W. Barford, J. E. 8. Perkins, and C 
Lambert, London. 

10,228, Hanne for Surcicat Saws, J. W. Cousins, 
London. 

10,229. MakinG-up of Foop in Rations, W. L, Wise.— 
(J. Maggi and Co , Switzerland.) 

10,230. HorsEsHOks, P. Williams, London. 

10,241. TaBLe Knives, F. M. D. Picot, London. 

10,232, BeaRines for Encings, J. Elliott and A. Creed, 
London. 


24th June, 1889. 


10,233. Pexroraten Soap Casz, G. Graham, London. 
10,234. Toy, C. 8. Snell, London. 
10,235. Scak¥F and Tiz Apvusters, W. R. Birt, Bir- 








electric power may be generated, lated, 
and distributed. ne subscribers are :— 
Shares. 
Robt. H d, 117, Bishopsgate-street, elec- 
I ds 4a ac jee 40 <6 w0cee 1 
— Cornish, 132, Belvedere-road, Lambeth, 
er aay ae 1 
James Whitehead, Heycot, Crouch End, electrical 
engineer 1 


T. E. Towerson, F.C.8., 1, Portland-road, Fins- 

bury Park, analytical chemist .. .. .. .. 
W. J. Bingham, U.E., 7, Bedford-place, W.C. .. 
H. Linklater, 117, Bishopsgate-street, accountant 
H. Mann, 12, Woburn-place, Russell-square 

The number of directors is not to be less than 
three, nor more than seven; qualification, £250 
of share oe pny the subscribers are to appoint 
the first and are to act ad interim. The holders 
of the founders’ shares will be entitled to elect 
one director, and the House-to-House Electric 
Light rpg Benen oe: Limited, will also be 
entitled to represented on the board. The 
board will be entitled to a remuneration of £500 
per annum, together with one-tenth of the net 
profits remaining after payment of 7 per cent. 
upon the ordinary share capital, provided that 
the whole remuneration shall not exceed £1000 
perannum. The founders’ shares will be entitled 
to one-half of the surplus profits remaining after 
payment of a non-cumulative dividend of 7 per 
cent, per annum upon the ordinary share. 

The following companies were registered on 
the 26th ult., each with a capital of £100,000, in 
£5 shares, 100 being founders’ shares, for carry- 
ing on electrical business in the places and dis- 
tricts referred to in their respective titles. The 
subscribers and arrany ts for ig t 
are the same in each instance as in the Birming- 
ham House-to-House Electricity Company, Ltd., 
viz.:—The Irish House-to-House Electricity Com- 

ny, Limited, capital £100,000, in £5 shares; 

cashire and Cheshire House-to-House Elec- 
tricity ag Limited, capital £100,000, in 
£5 shares; Liverpool House-to-House Electricity 
Supply Company, Limited, capital £100,000, in 
£5 shares; Manchester House-to-House Elec- 
tricity Company, Limited, capital £100,000, in 
£5 shares; Midland House-to-House Electricity 
Company, Limited, capital £100,900, in £5 shares ; 
Scottish House-to-House Electricity Company, 
Limited, capital £100,000, in £5 shares; South of 
England House-to-House Electricity Company, 
Limited, capital £100,000, in £5 shares; York- 
shire House-to-House Electricity Company, Ltd., 
capital £100,000, in £5 shares, 


ed 








Northern House-to-House Electricity Company, 
Limited. 

This company was registered on the 26th ult., 
with a capital of £100,000, in £5 shares, 100 being 
founders’ shares, with similar objects and with 
same regulations for management as the fore- 
going. The subscribers are also the same, with 
the exception of W. J. Bingham, C.E., in whose 
place P. A. Latham, of 15, St. Helen’s-place, sub- 
scribes for one share, 


festern, House-to-House Electricity Company, 
Th ane he 26th ult. 
is company was registered on the 26th u 
with a capital of £100,000, in £5 shares. The 
subscribers are the same as in the Northern 
House-to-House Electricity Company, Limited. 





Bristol Steam Users’ Insurance Society, Limited. 


This society was registered on the 28th ult., 
with a capital of £100,000, in £5 shares, to insure 
steam boilers or engines against loss or damage, 
and to transact accident and other insurance 
business, life assurance excepted, The subscribers 
are:— 


Shares. 
*N, McDougell, Guildhall-chambers, Manchester, 
engineer 
T. Swainson, 
merchant ee CEO RY Aa ar ee ae 
*§. Bird, 28, Upper George-street, W., builder .. 
*Sir George Hayter Chubb, 128, Queen Victoria- 
street, lock and safe manufacturer .. .. .. 
*F. Hollins, Greyfriars, Preston, cotton spinner. . 
*J. Leigh, Manor House, Stockport, cotton 


“SA a ee a ae 
D. Scott, Kersal Edge, Manchester, merchant .. 
The number of directors is not to be less than 
four; the first are the subscribers denoted by an 
asterisk and Mr. J. Eckersley; qualification, 100 
shares. The company in general meeting will 
determine the remuneration of the ordinary direc- 
tors, but £150 per annum is to be the minimum 


Upton-street, Manchester, mineral 


tt 








Cotton MILLs IN CHINA.—For some years past 
various attempts have been made to start cotton 
spinning mills in China, but nothing came of the 

rojects. Some twelve months ago the Chinese 
Gaveonmnent entertained the project, and the 
order has now been placed for a spinning mill 
with 12,000 ring spindles, and with motive power 
to drive 20,000 spindles. The extension of the 
remaining 8000 spindles will be put down at a 
future period. The British Trade Journal says 
the mill is being supplied complete with the latest 
and most improved machinery, and the entire 
order for machinery, motive power, and stores has, 
after keen competition, been placed with a Man- 
chester firm, Messrs, Soutar, Lehman, and Co., who 
are the contractors for the supply of the entire 





plant, and who are sending out the skilled labour. 


10,286, ScHOOL Desk, A. J. Box, Bristol. 
10,287. SypHON F.LusHiNG CisteRNs, J. Deeley, Bir- 


mip, 

10,238 Preparino Beveraces, M. Holzapfel.—(G. Noll, 
Germany.) 

10,239. Stoves for Burninc Coxe, E. L. Pease, Stock- 
ton-on-Tees, 

10,240. VeLocipepes, G. Butler and L. A. Parrock, 
birmingham. 

10,241. Fisnine Bait, W. H. Foster and H. Foster, 
Ashbourne, A. Foster, Minneapolis, U.8., and G. b. 
Atkinson, Burton-on-Trent. 

10 242. Looms for Weavine, J. C, Farran and F, Craw- 
ford, Manchester. 

10,243. Macuinery for Sprnninc Cotton, R. Tatham, 
Manchester. 

10,244. Fastenincs for Drivinc Banps, G. T. Barlow, 
Lancashire. 

10,245, Cycres, M. Barr, Glasgow. 

10,246. StopPeRinG Bortes, H. Collins, London. 

10,247. CincuLaR Moron in Si1eves, G. F. Thompson, 
Liverpool 

sas mo” URIcKET Stumps, J. B. Corney and J. Francis, 

n. 


ndoi 

10,249. Toot for Breaxine Ice, A. W. Montgomery- 
Moore, London. 

10,250. PRintInG Presses, J. Jordan and E. Howard, 


London. 
10,251. Fitters, &c., T. Gentzen and A. Wegener, 

mdon. 
10,252, Setr-VeNTILATING Apparatus, N. C, Parascho, 


on, 

10,253. Game, A. Florio, London. 

10,254. Cask for Cement, M. W. Fenn, Kent. 

10,255. Runners tor UMBRELLA Sticks, J. 
London. 

10,256. Manuractukine Gas, A. J. Boult.—(W. 6. 
Wood, Canada.) 

10 Se eee Ovens, C. H. Harding and A. Hunt, 
Lo 


mdon. 
a E. C. Tomlinson and J. G. Gifford, 
Loi 


Taylor, 


ndon. 

10,259. Meta Boots, A. J. Boult.—(M. Kniezaurek, 
Germany.) 

10,260. Prupetursc Cana Boats, W. J. Griffiths, 


London. 
a Wrovucut Iron Lappers, R. de Soldenhoff, 
Lo 


ndon. 

10,262. Pipe Jom, H. J. Morriss, Brockley. 

10,263. TRANSMITTING SiGNaLs, J. Gardner and T. R. 
Sowerbutts, Preston. 

10,264. Stamprinc Giass Measures, &c., E. Moore, 
London. 

10,265. MaGcazine Repgatine Ririz, A. H. Singleton, 
London, 

— Dresstnc Packine Cases, &c., G. Young, 


gow. 
— FinceR Guarp or Protector, H. B. Abbott, 


mdon. 

— SusPeNDERS for UMBRELLAS, H. L. Halliburton, 
mdon, 

10,269. Cookixe UTEnsixs, F. G. Burstow, London. . 

10,270. Rope Putiey CarriacE, R. Sack, London. 

10,271. Fire-escares, E. H. Bayley, London. 

10,272. Feepine Pouttry, C. E. Hearson, London. 

10,273. Grinpinc Stone, J. McEnerney and W. H. 

Demerest, London. 
10,274. AMALGAMATION of GoLD and SiLver, H. Cave, 


mdvn, 

10,275. Foa Sicnatitinc on Ratrways, E. Tyer, 
mdon. 

10,276. Propucinc Rotary Motion, F. Wheeler, 

London. 


10,277. DistitLinc Mrverat O11s, J. Dewar and B. 
Redwood, London. 

10,278. Gzar for Locomotives, C. D. Abel.—(R. Alt, 
Switzerland.) 

= WasHine and SePparatTinc Gop, R. E. Evenden, 


on. 

10,280. RECOVERING VOLATILE SoLveEnts, H. H. Lake,— 
= Société Anonyme des Parfums Naturels de Cannes, 

‘Trance. 

10,281. MecHanicaL Toy Boat, W. L. Byers, London. 

10,282. Pavine, A. E. L. Slazenger, London. 

10,288. Mititary Kwnapsack, A. Fonson and B. 
Schmid, London. 

10,284. Birez Trap for Sreamsuips, J. Dougherty, 


London. 
— OpeninG and Cxiosinc Doors, H. I. Harris, 

mdon. 
— Gas Enotnes, N. Rogers and J. A. Wharry, 


mdon. 

10,287. Removinc Coarsk Hairs from Seauskuns, E. 
Schroeder, London. 

10,288. Decomposinc Metauiic Satts, H. H. Lake, 
London, 


25th June, 1889. 


10,289. Twistine Fisre in the Hank, R. M. Macintosh, 
London. 

10,290. Propucinc Desions on Gtass, W. Trenemen, 
London. 

10,291. Apparatus for Raitway Sienaus, B. King, 


mdon, 

10,292. AUTOMATICALLY WeicHiInG, &c., GRANULAR 
PULVERULENT, W. Evans, Liverpool. 

10,293. = &c., J. H. Lancaster and T. A. Nottage, 


jiverpoo! 

10,294. Device for Necxtizs, T. Dealy and H. C. 
Edwards, Liverpool. 

10,295. TeLzcRaPuy, W. P. Thompson, Liverpool.— 
(C. G. Burke, United States.) 

10,296. Stup, P. Neumark, Manchester. 

10,297. Sas Lirts, D. Knowles, Willenhall. 

10,298. Wer MetHop of Exrractine GoLp, J. H. 
Pollok, Glasgow. 

10,299, BorLeR Furnaces, A. Philburn, Ashton-under- 


yne. 

10,300. Topacco Pirr, W. Ritchie, London. 

10,301. Furnaces of Steam Bo1.ers, J. Grime, Halifax. 

10,302. CrrcuLaR Rip KnyitTina MACHINES, tT. Dudley 
and A. King, Nottingham. 

10,303. Tea-KETTLES, a&c., W. H. and W. H. Wood, 
jun., Birmingham. 

10,304, FasTen1NG Post-BaG, E. Belshaw, Lee. 

— Composite Metat SasH Bars, &c., J. Preston, 


igan. 
10,306. Gas AppLiances, F. G. Hamer, Torquay. 
10,307. PHorograpHic PLaTe and Firm Howper, G. 
10,808. Semison T, Williamson, I ington-on-Tyn 
308. SPrines, T. son, Lem‘ m-on-Tyne. 
; ; Williams, 


10,309. Propucine Forcep Dravext, H. 





iw. 
10,310. Hanp-rest for Parntine, E. Satchwell, Bir- 
mingham. 
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10,311. Scrapers, R. Hundleby, Sheffield. 

10,312. Dynamirs, C. O. Lundholm, Glasgow. 

10,313. Locks for Rarway CARRIAGE Doors, W. 
Warren, Glasgow. 

— DISPLAYING ADVERTISEMENTS, T. McGrah, Shef- 

ec 
10,315. Latues, T. 8. McInnes, Glasgow. 
— Cyrcie Driving Cuarns, R, Blacklock, Sunder- 


10,317. Cover for a Marcu-pox, W. H. Marston, 
Coventr 

10,318. Keerisc on HaMMER Heaps, W. H. Marston, 
Coventry. 

10,319. Supports for Puotocrapss, H. J. Mansell and 
E. Frith, London. 

10,320. CaImNey Tenuate, S. H. Perman and J. W. 

hton, London. 

10,321. Brake for Tram-cars, R. C. Steed and F. 
G ndon. 

10,322. TRANSLUCENT Enamet, W. Lu’ e, London. 

10, oe. a “Gas Generators, 8. Fox.—(E. Blass, 


a.) 

10, er Conv rktTERS, A. J. Boult.—(J. W. Bookwalter, 

United States. ) 
10,325. BuTton-HOLE ATTACHMENTS for SEWING Ma- 

cHines, H. J. Allison.—(H. J. Davison, United awed 
10,326. agg the E:zments of Bonss, G 

ndon. 

10,327. Licutinc Gas, J. Ward, Whitstable-on-Sea. 
10,328. A. and Seat and "Pencit, F. Edmonds, 


a ,—— Twist Dritts, G. D. Edmeston, 

mh 

10,330. —_— Rack, F. J. 8. Cleeve, London. 

10, 331. Busxs for Stays, J. J. Clarke, London. 

10, 332. Key Recepracugs, T. B. Jeffery, London. 

10,333. Brick Kitn, A. Thornalley, Gran’ 

10,334. Castratinc Horses, &c., R. Thomas, London. 

10,335. Wasninc Scarves, J. Brunt, London. 

10,386. Mixinc Apparatus for Mash Tuns, H. H. 
Humber, London. 

10,337. Sanp-BLast Apparatus, R, N. Coldwell, Lon- 
don, and J. Davis, New Barnet. 

10,338. Gas Lamps, O. Imray. ne. 8. Upton, United 
States.) 

10,339. Lock and Latcu for Doors, C. Fowke, London. 

10,340. Nicut Licuts, 8. Clarke, London. 

10,341. ScouRING Grain, W. Ager, London. 

a Coacues, H. H. Lake.—(C. Thomas, United 


10,343. Mousicat InsTRUMENTs, A. Arnstein, London. 
10,344. Stuns, &c., E. 8. Cook, London. 

10,345. Roap V EHICLES, H. Smith, London. 

10,346. Fisnine Tackie, A. Abramoff, London. 

10,347. Hay-makine Macuines, H. Beare, London. 
10,348. Trpprinc Carts, T. Hill, London. 

10,349. Steam GENERATORS, A. Hasbrouck, London. 
= —— and Reapinc Macuinegs, P. Pierce, 


10, S51. a Enornes, C. F. Wennberg, London. 

10,352. Foop Preparations, G. A. Brinck and A. W. 
Rhenstrim, London. 

10,353. Paps for HorsesHogs, C. H. Tozer, London. 

10,354. Fisrovs Batis or Turrs, E. W. Cooper, 
London. 

10,355. Fasteninc Enns of Boor- -Laces, R. D. Hewet- 
son, London. 

10,356. Baxzos, H. 8. Turner, London. 

10,357. Fotpinc TaBies’ with Spring Action, M. 
Jarvis, London. 

10,358. Macazine Casts for Fire-arms, R. Morris, 


ndon. 
oo Stream Enoives and Generators, H. 8. Maxim, 


10,360. Dr EING, &c., Yarn, E. Maertens, London. 

10,361. LixtviaTion ’ of various MarTeria.s, H. H. Lake. 
(La Société Anonyme des Parfums Naturels de 
Cannes, France.) 

26th June, 1889. 

10,362. BaLe Fasteninas, E. Hale, Live: 1. 

10,363. GLoves, &c., M. Stuart, Liverpool. 

10,364. REGISTERS for Games, A. Mori and H. Cruse, 
Manchester. 

10,365. TREATMENT of Warr Yarn, W. Hoyle and J. 
Barlow, Manchester. 

10,366. Forminc Wire into Corts, B. Birch, Man- 
chester. 

10,367. Om Lamps, G. Major and 8. Noton, Oldham. 

10,368. Composition of Parnts, W. Cromack, Leeds. 

10,369. VENTILATING APPLIANCE, H. M. Girdwood, 


chester. 
~ 370. REELS for Wixpinc Corton, G. Hewitt, Wed- 


esbury 

10.2 371. - Cover for CaLEenpers, Griffith, Far- 
ran, and Co., London. 

10, 372. INVENTION for Us as Musica Nore, W. Agar, 
London. 

10,373. Latcues or Locks, A. G. Horne, ae. 

10, 374. SLICING MACHINES for CucUMBERS, H. Lud- 
iow, Birmingham. 

10,375. Pittar Stanps, 8. Harris, J. E. Sheldon, and 
F. R. Baker, ham. 

10,376. Manvractvre of EXPLOSIVES, Cc. O. Lundholm 
and J. Sayers, Glasgow. 

10,377. Cookixe STovEs, E. Jordan, Manchester. 

10, 378. Pavine, C. Coops, Manchester. 

10, s70. - Face for Rirce Stocks, G. E. L. Bankart, 


10,380. ExrrscuisHine O11 Lamps, J. Stark, Liverpool. 
10,381. Guys, B. Burton, London. 
10,382. PATTERNS of Garments, J. A. Gaunt, 


radford. 

7 Spee &c., Our Garments, J. A. Gaunt, 
ord. 

10,384. Bouquet Hotper, W. M. Gardner, London. 

10,385. CENTRIFUGAL, R. Félsche, London. 

10,386. Bricks, R. Kerr, London. 

10,387. Jomnts for SHozmakine, F. A. Keil, London. 

10,388. Savinc Lives, J. Batty, London. 

10,389. STmRRING Tack Liquips, R. Handel, Liver- 


poo! 

10,390. Tuss, R. Rhodes, Birmingham. 

10,391. Firewoop, E. 8. Cartman, London. 

— — Fue., H. J. Haddan.—({F. F. Amoroso, 

taly. 

10,393. PHotocrapHic Necatives, J. 8. Fairfax.—(F. 
Crane, United yy 

10, me Ms aeauad of Gop, &c., Ores, J. Harper, 


10,395. ) A Macuine and Frire-Encrxe, W. 
Lambert, London. 

10,396. Sreves, G. Hudson, London. 

10,397. Motive Mecuanism for Toys, W. H. Hall, 


mdon. 

10,398. Corsets, P. W. Ziegler, London. 

10,399. ManuracturE of Woop Woot, J. Hawley, 
London. 

10,400. Opentnc Arr-TIGHT CaniIsTERs, &c., J. Player, 
London. 

10,401. AtracuMeENT of Bars, &., to Supports, D. 
Rowell, London. 

10,402. RecuLtatrnc the Frow of Water, W. A. G. 
Schonheyder, London. 

10,403. Hor Liquip Moror, M. Honigmann, London. 

10,404. Combination Stanp, &c., R. R. Harper, 
London. 

7 Derectine Supstirutss for Cor, W. Fitch and 

J. Coleman, London. 

10,406. Vevocirepes, A. J, Black and W. Radford, 
London. 

10,407. Water Gaver. Cocks, N. A. Svensson and P. 
Russ, London, 


27th June, 1889. 
10,408. CLEANSER Freeper, W. F. Smee, Weston-super- 
Mare. 
10,409. Brick Kixys, C. H. Scott, Sheffield. 
10,410. Mariners’ Compass, Sir W. Thomson, Glasgow. 
10, 411. Barn Frames for Bre Hives, P. Harboardt, 


Little Sutton. 
10,412. Exectric Raitway Cars, J. J. Butcher, United 
States. 


10,413. Rock-Borine Macuinery, W. McNeill, London. 





10,414. Snoutpers of Coats, &c., A. Whittle, Pendle- 


ry. 

10,415. Boots, B. J. Dalton.—(WV. J. Dalton, New 
Zealand.) 

10,416. Lusricatine Picker Sprnpies, J. Holling- 
worth, Hudders . 

10,417. Wrarrina Pisce Goops, A. Whowell, Man- 
chester. 

10,418. Paorocrarnic Printinc Frames, H. J. Shaw- 
cross, Liverpool. 

10,419. Soar, A. Harrison and W. T. Thorp, Northenden, 

10,420. Treaps for Crutcurs, &c., A. and W. A. Shaw, 


London. 
10,421. Construction of Surraces, J. A. Gillett, Ban- 


ury. 

10,422. Barrets for Treatinc Ores, A. W. Dennes.— 
Dennes, United States.) 

10,423. Hypromerers, J. V. Divis, London. 

10,424. Se.r-mnpicatino CaLurpers, H. Rickinson, 


ndon, 
— Wire Lerrers for Sky Sions, &c., W. H. Clarke, 


mdon. 

10,426. Pos for Hats, J. E. E. Greaves, London. 

10,427. Biorrinc-paper, J. Neville, Enfield. 

10,428. Lacquers, I. M. Lamb and D. Boyde, Man- 
chester. 

10,429. Steerinc Gear, W. Thompson, Glasgow. 

10,430. Enornes, J. Monteith, G Ww. 

10,431. Re-startine Veuicies, J. Monteith, Glasgow. 

10,432. Macuine Banps, M. Bird, London. 

10,483. State Pencit Pointer, J. Roberts, ae. 

10, "Fh Hackuinc Fiax, J. M. Greeves and T. Lucas, 


10,435. Pens, R. G. D. Fry, Strood. 
ey - Ens1Lacg, T. ee sg Wolverhampton, 
“— a T. Parker and A. E. Robinson, 
an 
10,438. Benne “WHEELS, R. F. Hall, Birmingham. 
10,439. Fotprne Cuarrs, G. Cumberpatch, London. 
10,440. Evectric Lamps, H. Ba: ag Rennes 
10,441. Musica. InsTRUMENTS, n, Berlin. 
10,442. Recepractes, W. Macnamar and W. H. 
Hubbard, Indiana; 


10,444. | ame F. Schiitz, London. 

10,445. Pr PEs, W. Richardson, Mansfield. 

10,446. Sewine MacuInes, A.J. Fairfax, London. 

10,447. Gas Lamps, E. Fullford and H. T. van Laun, 
London. 

10,448. Carpine Enotes, J. Leslie, London. 

10,449. Trams, W. Carrington, London. 

—_ TOL Canpes and Niont Licuts, A. Jones 


an ion. 

10,451. PoLes ‘for Tennis N Nets, P. F. Morton, London. 

10,452. Tones or Piers, G. Otway, London. 

10,453. Rottep Forces, R. C. Christie.—(G. F. 
Simonds, United States.) 

10,454. Rotitep Foroines, R. C. Christie.—(G. F. 
Simonds, United States.) 

10,455. Lams and Catr Freeper, T. Fawcett, London. 

10,456. Foop Hotper, T. Fawcett, London. 

“=. Heatine Water in Buiipines, R. M. Ritchie, 


Ww. 

10,458. Sarety Poies and Saarts, J. P. Kline, London. 

10,459. Lasers, A. W. Grut, London. 

10,460. ApveRTisinc, G. R. Nelson and J. F. Harrap, 
London. 

10,461. ELectricaL SIGNALLING [amas H. Brockle- 
hurst and H. Constein, Lon 

10,462. SuRFace GRINDING or g MacHINEs, 
E. R. Hyde, London. 

10,463. Door FASTENER, W. Douslin, Huddersfield. 

10,464. Grain’ Brinpine HARVESTERS, E. Evans, 


mdon. 
10,465. Srrinc Biypinc Harvesters, E. Evans, 


on. 
10,466. Coat Sprinos, W. Willeringhaus, London. 
10,467. Cigarette Tips, P. Teofani, London. 
10,468. Sprrat Toy, E. de L. Bird, London. 
10,469. Pickiinc the InrerNaL Surraces of Metat 
Tuses, J. Y. Johnson.—(J. P. Serve, France.) 
10,470. Drawn Mera Tuses, J. Y. Johnson.—(J. P. 
Serve, France.) 
10,471. "Mounpina Corgs, J. Y. Johnson.—{J. P. Serve, 
France.) 
 ~ 7 gel Sreex Armour Pratss, J. Y. John- 
—(C. Pieper, Germany.) 
10.4 473, | edhe. Beer, &c., A. Granville, London. 
2th June, 1889. 
10,474. Puzze, F. W. Swifts, London. 
10,475. Propucinc Bowis or Rowers, J. Oliver, 
Manchester. 
10,476. Star Puzziz, J. H. Wharton, Southport. 
10,477. CourLinc GLass-LINED Pipgs and Firrinos, D. 
Rylands, Stairfoot. 
10,478. Fotpisc Sueets from a WEB-PRINTING Ma- 
CHINE, M. Smith, Manchester. 
10,479. SotpERinc Iron, W. H. Baughan, Charlbury. 
10,480. Anima Traps, W. C. Haigh and J. Barlow, 
Manchester. 
10,481. Sewinc Macuives, M. H. Pearson and C. 
Bennion, London. 
10,482. Srurs, W. P. Thompson.—(Z. Giinzel, Ger- 


many.) 

10,483. Batancinc, &c., CARRIAGE Wrnpows, C. T. 
Clegg, Manchester. 

10,484. peg a Bicycie and Riper to be Station- 
ary, E. Scott, B ton. 

10,485. ARTISTIC CasKETS, a Meeson, Sheffield. 
10,486, VenTILAToRS in Sasu Frames, G. Smith, 


10,487. Surps’ SIDE Scurties, J. Broadfoot, G Ww. 

10, 488. MANUFACTURE of Gas from CoaL, &., J. H. R. 
Dinsmore, Liverpool. 

7 Freepinc Ore to Stampers, J. Bickle, Liver- 


poo! 

10,490. Stampers for Crusnine Ores, J. Bickle, Liver- 
poo! 

10, — ney Motions in Looms, J. Taylor, 


10,492. Gas Enarnes, C. T. Linford, Birmingham. 

10,493. Crocuet Hooks, C. W. Clark, B Birmingham. 

10,494. ComBINED Brake and STARTER for TRAMC ARS, 
W. Carmont, Manchester. 

10,495. ReckoninGc MacHINEs, F. Soennecken, London. 

10,496. Optarnine the So_ution of Precious MeTA.s, 
F. W. Rose.(T. K. Rose and D. Denner, United 


a 
—, ATS or NAVIGABLE VEssELs, J. H. Hayman, 


mdon, 

10,498. Locks, E. Wright, London, 

10,499. PLtuckinc Hair, B. M. Wilson.—(H. d Apery, 
United States.) 

10,500. Drivinc Sprxpies, C. W. Jones, T. Milburn, 
and A. Macd , 

10,501. Drivinc Spinpies, C. W. Jones, T. Milburn, 
and A. Macdo Canada. 

10,502. Puzziz, H. Reason and W. Stranders, London. 
10,503. CONVERTIBLE Dininc and BILuiaRD TABLEs, A. 
Stevens, jun., London. 

10,504. Decipine Correct Exposure in PLATINOTYPE 
Paintina, C. R. Crawford, London. 
—. — for SUSPENDING Garments, G. 

hier, Lon 
10,506. kak Beer, M. T. Neale, London. 
10, 507. Extincuisninc Canpies, W. T. Oschwald, 


London. 
10,508. Gass, W. Lindroth and H. Northmore, 


10,509. NaiLs and Botts, F. Tomlins, London. 
10,510. Tires, J. F. Sadler, London. 
10,511. Sicnaiixe, F. L. and W. 8. Rawson, London. 
10,512. Packine mig: pon ved TextILe Surcicat Dress- 
inos, E. L. Wood, Londo: 
10,513, Steam Gaumhenenn.: z, Hockey, London. 
10,514. "eer or Biock Fue.t, F. Hulwa, 


Londo 
10,515. Hower for the Banps of Scarves, W. H. 


Power 
10,516. TURNING LaTHES, F, A. Dwyer, London. 
\and, N. Bory Meskelyne, A. H. Hough, and D. G. 
\yne, ough, and D. G. 
FiteGerald, London, 





10,518. Distemper or Wuitewase Brusnes, ©. H. 
obbs, London. 
10,519. Execrro-motors, E. C. 8. Moore.(RK. F. 
Moore, India.) 
10’520. Drivine Gear for Bicycies, F. J. Lynam, 
London, 
7. Measurine the Heat of Steam, G. H. Barrus, 


ndon. 

10,522. Learner Tor-cap Macuine, F. A. Keil, 
on, 

10,528. Leatuer Cap Press, F, A. Kiel, London. 


29th June, 1889. 


10,524. Varicose Lecoino, H. Fisher, hove. 
10,526. Curtina or Minina Coat, E, A. Matthias.— 
R. Plowman, New Zeala 

10,526. THRESHING Macuings, W. P. Thompson.—(F., 
C., and 0. Richter, Germany. 

10,527. Apvertisino, C. Goldsmith, Manchester. 

10,528. Prevention of Smoke, T Goodall, London. 

10,529. GrinpiIne MILLs, T. Whittaker, Accrin, 

10,530. Door Sprinas, T. Widdowson, Sheffiel 

10,531, Gas Brackets, T. Birnbaum, London. 

10,582. Boxine Gioves, W. Howard, London. 

10,533. Burton AtracuMeEnts, W. E. Sparling, London, 

— Wueet Brake, G. Woodville, Chorlton-cum- 


y- 
10,535. Ou Parntines, H. Bogaerts, London. 
10,536. MuttipLe Expansion Enoines, H. Dunsmuir, 


1038r. Coiarsracx Bens, F. H. Street and C, Ellis, 
10,538. PurenoLocicaL Macuing, R. and R. Watson, 
10,580. Foor Rest with Brut or Gono, J. Standfast, 
ye VerticaL Steam Borters, G. Cawley, Man- 


10,541. STEAM Generators, G. Rose, Glasgow. 
10,542. DRAWING-BOARD, W. E. Crowther, Manchester. 
10,543, CIGARETTE-MAKING Macuinges, W. Davies, 
London. 
10, . ApsusTaBLE Spanners and Pirz WRENCHES, 
Humphrey, London. 
10, as 1. geiememmnd Umpre.tas for Sace, D. Williams, 


10,546. Sasu Fasreners, T. Ellis, Bolton. 

10, 547. Woop-currina MACHINERY for Firewoop, T. 
Ellis, Bolton. 

10,548. Compressinc FLEXIBLE Tues, J. M. Sellers, 
Keighle ey. 

10,549. ae for Manirotp Writino, G. Bennett, 


0,550. Burrommots -cutTtinc Macuing, E. Birch, 
Manchester. 

10,551. CorpiaL, F. Garrett, Birmingham. 

10, "oe = hg APPARATUS for SHAPING Woop, G. A, E. 'Prietz, 

mdon. 

10,553. MAcuine for Grinpine Razors, 8. L. Barton, 
Sheffield. 

10,554. SutpHate of Iron, T. Parker and A. E. Robin- 
son, Manchester. 

10,555. Sarety Envevores, O. Hughes, Bangor. 

10,556. Fiexipte Evecrric Casies, W. E. Gray, 


London. 
10,557. Styius, G. Suddick, London. 
10,558. Sgir-actinc Fioop Gate, J. M. Fletcher, 


eshire. 
10,559. Burxper for Boots and Snozs, W. F. Cowle, 
Bristol. 


10,560. Catcinine or Roastine Furnaces, W. F. Cox, 
London. 

10,561. Easeis, W. Ritchie, London. 

10, 562. GARDEN TILE arid Drarn Pips, H. Brockmann, 
London. 

10,563. Rotary Steam Enorve, F. R. Martin, London. 

10,564. Cueckine the SHuttLe in Looms, W. Long- 
bottom, London. 

10,565. METAL Fioorines, G. A. Hobson, London. 

10,566. Spzaxino Tuses, T. P. Hawksley and W. R. 
Gowers, London. 

10,567. Gas Meters, P. tm a London. 

10,568. Puzzte, J. Ide, Lon 

10,569. Corres Huuuers, W. A. Dieseldorff, London. 

10,570. Gas Cooxine Stoves, E. Haslam, London. 
10,571. Cycies, G. Biebuyck, London. 

10,572. Ramway Tickets, C. Bal and C. Devaux, 


mdon. 
10,573. Makino Compressep Bricks, J. Morris, 
ndon. 
10,574. Smooruino Irons, T. Vincent, jun., and J. H. 
A 


t! ndon. 

10,575. Sozoxic Actp, E. Lge London. 

10, 576. Lamp Burwers, L. Aubout, London. 

10, 577. Money Ti11s, Ww. Linsey, R. Barton, and W. 
F. Benstead, London. 

10,578, Steam Borers, J.T. Scholte, London. 

10, 579. Sarery ENVELOPES, H. Southall and W. A. 
Watton, jun., London. 

10,580. BICYCLE Sapp ie, J. A. heuatngh, London. 

10, 581. Gas, J. C. Johnson, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


529. Expansip.e Manpnrit, F. J. Gay, Providence, 
R.1.—Filed February 14th, 1889. 

Claim.—In a universal holder, the cee = with 
aol weeeian toad 2 ding th of tw 
and a ing plug for expan e same, ° 
collars mounted upon the shank of said holder, the 
one so carried on the shank as to revolve w the 
same against a shoulder on the shank, and the other 
connected with said plug so as to be incapable of revo- 














lution upon said shank, but so that it can slide 
provided with “feted? faces of said omnes te 
pro’ c planes co-acting 
other, the re tion of the loose collar will 
rT gO 
e connec’ su’ iy 
py tn — 








403,541. Execrricat Converter, H. Lemp, Lynn, 
Mass.—Filed February 4th, 1889. 

Claim.—(1) In an induction coil or converter, the 
combination, substantially as described, of an alter- 
nating current primarily wound on an endless core, a@ 
magnetic hy joining the sides of said core and 

rrying the secondary, and an electric switch con- 

with the coils for 


or varying the tion 

with relation to ae 
an induction coil or converter, 
the combination, with a circular or endless iron core 


iron bridge or connecting piece joining 

of said aruda Reet on wg hed coils 
as the case 

may be. (8) In an induction coil or converter, the 
combination, with an endless core or carrier wound 
mary coils in series, of a stati 


circuit of the Deer ome » —<s commutator brushes 
or passing curren’ fee Dg in two 
Sous or circuits, or the purpose described. 


$ 





(4) A variable current induction coil or converter hav- 
ing a primary circuit formed through a commutator 
and coils constructed after the manner of a Gramme 
dary wound on 





armature, in ination with a 


(403, 541] 





an iron bridge — connecting opposite sides of the 
iron core for the primary, as and for the purpose 
described, 


586. Fork, 0. Kramer, Unionville, Mich.—Filed 
March 3rd, 1888. 

Claim.—(1) The combination, with a fork handle 
having a slot at its lower end, of a loop secured to said 
handle and having an offset, and a fork hav ing its tine 
pivotted in the slot of the handle, and a slide brace 
secured at one end to the fork and its i end 

in the loop, substantially as specifi (2) The 
combination, with a handle having a slotted ferrule at 


403536 





one end, of a fork having its shank pivotted in the 
slot, a loop secured to the fork head, with one end 
adapted to receive a set nut and also having an offset, 
a set nut adapted to hold the fork to the handle in a 
straight position, and the slide brace secured at one 
end to the fork and having its peed end bearings 
in the loop, so that the fork may be held in an angular 
position with respect to the handle, substantially as 
specified. 


403,684. Construction of Orprance, BE. Maitland, 
London, England.—Filed June 21st, 1887. 
Claim.—(1) The combination, with a piece of 
ordnance having a tapering bore and grooves or 
recesses near the centre thereof, of a removable linin 
having exterior teeth or projections on its forward 
portion to enter said grooves or recesses and provided 
with an internal screw thread at its rear, and a plug, 
Q, engaging said screw thread and having an extended 
rtion, subotantially 08 and for the purpose stated. 
by The combination, with a piece of ordnance con- 
sisting of a series of sections and a continuous main 
tube having a tapering [bore, grooves or recesses near 


403,684) 
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the centre thereof, and a rear screw thread, of a 
removable lining made ina single piece and having 
teeth or projections entering said grooves or recesses 
and provided with an internal screw thread at its 
rear end, the threaded ring engaging said rear screw 


thread, and the block en; said internal screw 
thread, substantially as set (3) The combina- 
tion, with a piece o ordnance, of a ining located in 


the bore of the piece, a ring for retaining said lining 
and noving grooves and recesses, and a locking ring 
fittin, grooves and recesses and secured to one 
end of the barrel by screws passed therethrough, sub- 
stantially as set forth. 


806. Suip’s Ram, J. F. Ward, Jersey City, N.J.— 
Filed March 12th, 1889. 

Claim,.—The combination of the bow of a vessel and 

its ram-plate with a shaft passing through the ram 


[403, 20s} 








een and bracing plates or bars secured to the frame- 
work of the vessel, and through which the shaft also 
passes, substantially as described. 





JuLy 12, 1889, 
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THE AMERICAN RAILWAY MASTER 
MECHANICS’ ASSOCIATION, 


Tue American Railway Master Mechanics’ Association 
held its twenty-secoud annual convention at Niagara 
Falls, State of New York, June 18th to 20th, inclusive. 
A large attendance of members was recorded, and in 
every way the meeting was a great success, This 
Association is composed of nearly all the prominent 
locomotive superintendents of America, and some from 
Australia and England, It probably does more useful 
and practical work than any similar society in existence. 
Not only does it bring together annually all those who 
are most experienced in locomotive design and main- 
tenance, to hear and discuss reports on various subjects 
submitted by its committees, and to interchange views 
on every detail of the locomotive, but it has called 
into existence several societies, which are practically 
branches of the parent institution. These societies are 
located in the largest railway centres, their members are 
railway men, and meetings are held once a month, in 
which all the living questions of the day in rolling-stock 
construction are ge oc up and freely discussed. The 
benefits and profits flowing from such a system are 
incalculable, both to the master mechanics as individuals 
and to the railways whose interests they serve. The 
President, Mr. J. H. Setchel, delivered a clear and 
pointed address, reviewing the benefits which have 
already resulted from these annual meetings, and pointing 
out that there was still an immeasurable field for improve- 
ments. He said :— 


‘* At our last annual meeting we took the opportunity to try and 
show that the principle and object of the Association was not so 
much to establish mechanical standards as to promote investigation 
of mechanical questions, ... The record of steel boiler-plate 
from the early i of coal-burning locomotives—when 60 per cent. 
of the steel fire-boxes fractured within a very short time after 
being put in service—to the steel that now lasts from five to twelve 

ears, and from the boiler of 1201b. steam pressure to that of 
180 lb, of the present is included in the history of this Association. 
Never has it failed to have this subject under consideration, and 
each of the improvements named have, = after year, received 
the careful attention of committees, e defect of the present 
and the necessity for better service has been clearly outlined, and 
the improvements made have been at the demand of the Master 
Mechanics’ A iation; thus doing for rai!ways what individuals 
could not do, by collecting and presenting to them the combined 
experiences of railway mechanics as to the best material and the 

ractice of constructing it in the best possible manner.... But 
it is a notable fact that sometimes what seems the best is faulty, 
and remains so for an indefinite length of time. This is owing to 
want of intelligent investigation of the subject. We do not know 
where we stand until we compare ourselves with our neighbours. 
. . + Whatwe have mentioned are but a very few of the many im- 

rovements that have been made as a result of the persistent 
investigations of this Association. Much more might be said of what 
has been accomplished ; but, with every effort to obtain knowledge, 
new possibilities are constantly presenting themselves, until what 
has been done seems but a drop in the bucket. 





In speaking of branch societies or railway clubs, Mr. 
Setchel says :— 


“Indeed so valuable have the proceedings of these clubs become 
that they form a large part of the technical reading on current 
mechanical topics of the day, in the best papers of the country; 
and in the selection of such reading matter the Press simply gives 
the public what it asks for, a summary of what is regarded as the 
latest and best practice in railway mechanics,” 


The first report submitted was by the committee 
appointed to investigate the subject of “ Tires: advantage 
or otherwise of using thick tires.” 


In reading the following extracts from the report, it 
must be remembered that the unit of wear is one-sixteenth 
of an inch, and includes the amount taken off the tire by 
turning to make the coupled wheels of equal diameter 
and in good condition :— 


** At the last convention it seemed to bave been almost a unani- 
mous feeling that the engineer was greatly responsible for the con- 
dition of his tires, and of those who expressed their ideas in figures, 
the lifetime of a tire might be increased from 25 to 100 per cent. 
by careful handling. The only figures given in answer to this ques- 
tion are by the Illinois Central Railroad. The comparison made 
gives the mileage of three engines in suburban service, These 
engines are of the ‘‘ Forney” pattern, built at the same time and 
to the same drawings. They are equipped with driver brakes with 
the plain shoes, and have the same brand of tires 34in. thick. The 
service is such that each engineer makes the same number of trips 
over the same part of the road each day with the same number of 
cars, stopping on an average of every two minutes, Every pre- 
caution was taken oun to make all the circumstances and 
conditions connected with the running of these engines alike. 

‘The engineers, all of whom are good, conscientious men, were 
notified that a comparative record of their tires would be kept, and 
each man was to do bis utmost to make a large mileage. e fol- 
lowing is the result to date:—The first engineer made 103,618 
miles to j4in. wear of tire, anaverage per unit wear of 7400 miles, 
The second made 111,345 miles to ?4in. wear, an average per unit 
wear of 4635 miles, The third made 112,455 miles to 2$;%in. wear, 
an average per unit wear of 4243 miles. The average of the 
remaining fourteen engines of the same type and service was less 
than the third case above mentioned. ° 

“The Illinois Central has prepared a statement showing the per- 
formance of 252 sets of tires of the same brand, varying from 2}in. 
to 3hin. in thickness, in all kinds of service. The total 
was 45,698,728 miles, and the total wear 3988-sixteenths, an 
average of 11,459 miles per unit of wear. Another statement 
shows the performance of thirty-three sets of tires of another 
brand varying from 2}in. to 34in. in thickness, all but two sets 
having been in pee r and freight service. The total mil 
for these was 5,087,042 miles, and the total wear 621°5-sixteent! 
an average of 8185 miles er unit wear, Although the origina 
cost of the former was 7c. per pound, and the latter 5}c. per 
pound, a difference of 32:2 per cent., the cost per 1000 miles run 
of the former was 12°78c. and the latter 12°19c., a difference of 
only ‘59 of one cent,, and taking into account that the cheaper 
tire required to be turned five times, whereas the former only 
required four turnings during the same — aside from losing 
the service of the engine during the fifth turning, it will be seen 
that the former is iderably the cheaper tire, alth 
great difference in original cost, . 
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In speaking of the cost of disconnecting an engine, 
taking out wheels, turning tires and replacing wheels 
ready for service, the committee say :— 

“This amount varies from 14°50 dols. to 37 dols—£2 18s, to £7 88, 
As a rule the condition of tires causes an engine to be taken into 
shop when otherwise she would have made in many cases from 20 
per cent. to 50 = cent, more mileage before uiring repairs to 
machinery, but being in for tire turning, and different parts of the 





machinery taken down, it is generally considered advisable to do a 
limited amount of work to the machinery, so that it will not be 
necessary to hold the engine for this work before she comes in again 
for tire turning, and it is safe to say that quite a large a ae 
of the expense of repairs to machinery is directly caused by tire 
wear, ... 

‘‘The committee, however, concludes, taking into consideration 
all the circumstances and conditions of the report, as well as per- 
sonal observations not mentioned herein, that they cannot see any 
benefit or advantage to be derived in using thick We there- 
fore recommend to the members of this Association that tires 3in. 
in thickness, of the best quality of material, would be the best and 
most economical for railroad purposes. We take this opportunity 
to thank those bers of the Association who have kindly con- 
tributed to this report, and make special mention of the kindness of 
Mr. J. N. Lauder, through whom the paper on tire metal was 
secured, tfully, Henry Scuiacks, Chairman, 

C, E. SMart, 
J. W. STOKES,” 


This report did not provoke any discussion. P 
The next report submitted was on “ Driving and engine 
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it is very little used. Mr. McCrum mentioned a little 
improvement in the method of repairing axle-boxes, 
which appears to be one of those little things that spread 
rapidly and become universally used. 

Mr. Lauder said: “The lateral wear is very much less 
with a good cast iron driving-box than any other possible 
material. Steel will not give any satisfaction. You 
cannot run steel against a cast iron wheel-hub without 
wearing them away very rapidly.” 

Mr. McCrumsaid : “If I were going to try the steel box 
I think I would face it with Babbitt metal. For several 

ears I have taken up all lateral wear on boxes with 
Babbitt, and the results are, if om peewee better than the 
wear obtained from the original cast iron box. I put 
some grooves and pins on the face of the worn box, and 
after tinning it pour on the Babbitt.” } 

Mr. Briggs said : “After seeing what Babbitt facing does 
on driving-boxes, and finding a great deal of lateral motion 
on our engine truck-boxes 
I tried it there, and was 
surprised to see that it 
stayed there. It is the 
best thing I ever saw for 
the purpose.” 

The next report sub- 


mitted was on “Best 
Galeanized fron Netting boiler covering.” After 
3% Mesh x No. 16 Gauge. speaking of the usual pine 
Clothing Bands 3x36 lagging, the committee 
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truck boxes, best form and material, including journal | ps 


bearings, and manner of fastening same in box,” and the 
committee say :— 


‘Practice has shown cast steel to be an inferior metal for driving 
boxes; it being a stronger metal than cast iron, weight can be 
reduced in castings, which is about the only merit it possesses. 
The most serious objection to it is that it wears badly when in 
contact with cast iron, as it must be with inside hub of driving 
wheel, when not only the box wears rapidly, but also the hub. 

“Your committee has knowledge of thirty engines with cast 
steel driving boxes, on which the hub and boxes had worn in two 
years so much lateral motion that 4in. liners had to be fastened to 
the boxes, These liners were made of cast iron and brass; the cast 
iron was found to wear well and gave the best results. At the 
same time the boxes and hubs were wearing, seventy engines built 
from the same plans with cast iron boxes gave no trouble, and 
after five years’ service had not worn lateral motion enough to need 
taking up. 

‘‘ Another objection to cast steel is that the metal expands at a 
low temperature. A bearing becomes hot from some cause, the 
heat will, expand the box more than the brass, which will—if 
circular shell pressed into box—become loose and necessitate 
tightening up. Bronze and brass, being alloys of copper, will be 
treated as one metal. There are but few driving boxes made of 
these metals in this country. . . . Your committee are of the 
opinion that the coming driving boxes will be made of these metals, 
solid bored out to fit the shaft. Driving boxes made of strong 
close cast iron, and of good design, will give good results. <x 
The better shape in every way for journal bearing in driving box is 
what is known as the hexagon; this form can be fitted into the box 
without pressure. Having no strain on the box it can be made 
lighter than the shell, and yet have more metal at the bearing 

ints. By casting lugs on the top angles jin. or lin. wide on 

aring and corresponding recesses in the box, it is held 


to place with no further trouble. The cost of properly 
fitting this bearing in is no more than the shell ing, 
and final result is more satisfactory. . . . At present 


the journal bearings of driving-boxes are made from bronze 
and brass. Those who are using bronze speak highly of its 
merits as a bearing. Those who are using brass are equally sure 
it is the best metal for the purpose. There are no records to show 
which of the two metals is actually the best for the service and 
gives the best results. There are a number of mixtures for brass 
of driving-box i Those in use by roads of the largest 
mileage are as follows:—Three, six parts of copper to one of tin; 
one, six parts of copper to one of tin, }1b. of spelter; one, seven 
parts of copper to one of tin, adding }1lb. of lead; two, seven 
— copper to one of tin. All report good results from these 
ings. It is generally accepted that good results are obtained 
from hard bearings; but as the bearing is hardened the danger of 
breaking increases; if the bearings are soft they crush out. 
‘*Your committee are of the opinion that no fixed rule can be 
ven for proportion of parts in brass used in driving-axle bearings 
or all classes of locomotives, The mixture must be proportioned 
to the weight carried. 

‘*Your committee have not attempted to give dimensions or go 
into details, as there are now so many different classes of loco- 
motives in service, ——— under ever varying conditions, which 
must be met and provided for, and cannot be governed by fixed 
rules covering all classes and conditions, 

‘They hope that this report may be suggestive and bring value 
to the Association, 


Wo. BucHAnan, 
Jno. W. CLoup, 


Committee.” 
J. M. Boon, 


In the discussion which followed the reading of this 
report most of the speakers endorsed the preference of 
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composite covering are meet- 
ing with considerable favour ; 
the former being applied in a 
plastic state, and in imme- 
diate contact with boiler. This 
method provides no air space, 
and is questionable as to pro- 
ducing the best results with 
covering of any kind. The 
annexed engraving and draw- 
ingssubmitted give particulars 
and manner of applying com- 
posite sectional coverings ; and 
attention is called to that of 
the silicate cloth, as baving 
the appearance of effective- 
ness and monumental dura- 
bility. 

‘With whatever covering 
used, it is always in the in- 
terest of economy to first ap- 
ply to the boiler a coating of 
non-conducting non-corrosive 
material; for which plaster 
of paris appears to be well 
suited, the application being 
made by mixing with water 
and applying with a brush; 
and, in consequence of its 
»apid drying qualities, several 
coats can be quickly applied. 
‘*To your committee, an ideal covering is one that admits 

ready application and removal; reduces radiation to a 
minimum; has durable qualities; is not injurious to metal 
plates, and is of sufficient stability for retention of sym- 
metrical form of outside covering or jacket, for which Russia 
or planished iron has been — adopted, and, for the 
urpose, is unexcelled; being durable, readily manipulated, and 
en a surface that pleases the eye, and strictly in accordance 
with the teaching of philosophy that good reflectors of heat are 
poor radiators; thereby beauty and utility are combined, and 
emphasise the wisdom of selecting such material for the purpose 
required, 
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“ Your cc that it is inexpedient, at this time, 

rec¢ da thod and material for boiler covering ; 
but recognise that there is a growing tendency for a more durable 
and effective material than wood, and urge that the economy in 
covering a portion of the boiler will be augmented by covering the 
remaining portion ; which, as a rule, amounts to about 25 per cent. 
of the entire radiating surface. 





G. W. STEVENS, 
JOHN MACKENZIE, 
T. B. TWoMBLy.” 


Nothing new was brought out in the discussion on this 
report. The next report submitted was on “ Driver 
brakes.” The brake shoe recommended and very heartily 
endorsed by all the speakers is designed to wear down the 
flange and outside of tread equally with the wear pro- 
duced on the central part of tread by the rail. For this 
purpose the Ross shoe embraces the flange of the wheel, 
and is cut out at that part of the tread which is worn by 
the rail. Mr. Meehan inserted blocks of Mushet steel in 
the cast iron brake shoe, and thus keeps the tire dressed 
in proper form, this shoe being known as the Ross Meehan 
shoe. In the discussion which followed the reading of 
the paper, one master mechanic said that, using this shoe 
on the driver brake, the driving wheels ran 130,500 miles 
without requiring turning up, while another mentioned 
180,000 miles aon © similar conditions, not only enabling 
the engines to be kept out of the shops much longer, but 
increasing largely the life of tires. 

‘‘Your committee on driver brakes find that the use of this 
device has within the past two or three years increased in a 
very marked degree, evidently accompanying the recent incre- 
ment in weight and s of both passenger and freight trains, 
The still more general use of the driver brake appears probable, 
and will, doubtless, result in the safer operating of our railroads. 
The Westinghouse company report that up to the present time 
they have furnished about 7500 sets of driver brakes of their t: 
and that the American Brake Company has supplied about 3 
sets of their style of brake. The Eames Vacuum Brake Company 
state that their driver brake is in use on 364 different railways, but 
do not give the number of sets. . . 


. 





the Committee for the hexagon journal bearing, although 


Some master mechanics cons‘der it better, in view of possible 
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failure of the power operating the train brake, and which, on 
account of its most general adoption, may be considered compressed 
air, to use either steam or vacuum for applying the driver brake. 
This should be arranged without an additional handle for engineer, 
for as your committee are of opinion that the driver brake should, 
as a rule, be used in conjunction with train brake, on both 
passengers and freight engines, the additional handle would cause 
EO OE eae ee se 
Your committee unhesitatingly recommend the principle of the 
Ross shoe, but are not prepared to state conclusively, until more 
exhaustive trials have been made, if the cast steel, the Meehan, 


the Lappin or the Congdon make of the Ross shoe will, all things | 
considered, give the best results. The steel shoe, while possessing | 


great endurance, is charged with excessive wear of the tires ; but 


this feature may be overcome by modification in the composi- | 


tion and treatment of the metal. The excellent tire dressing 
results obtained by the Ross steel shoes, and as shown on blue 
meen accompanying this paper, are worthy of attention. 
four committee regret that they have been unable to obtain in- 
formation which would enable them to illustrate the comparative 
wear, under similar conditions, of the various makes of brake shoes 
above referred to, and of the tires to which they were applied. 
In some cases the Koss steel and the Ross-Meehan shoes are 
reported as out-wearing eight to ten ordinary cast iron shoes of 
similar pattern ; and in other cases as increasing the mileage of 
tires, between the turnings, from 200 to 500 per cent. as compared 
with the old style of shoe, bearing on the tread of wheel only. 
ee ee ee ee ee ee ee 
As regards the most desirable ratio between brake-shoe pres- 
sure, and weight on rail, your committee recommend for the Ross 
pattern of shoe, and clasp brake, from 30 to 35 per cent. on each 
RE 6s 6 6s! os ee x Se ee 


CHARLES BLACKWELL, 
H. D. Gorpon, 
W. H. THomas, 


The report on “Foundation ring for fire-box, best 
form,” was then read, a plain ring double-rivetted being 
recommended. In speaking of the English practice of 
double-rivetting the corners of the outside fire-box, they 
ay :— 

‘Drawing No. 2 was furnished your committee by Mr. Webb, 
of the London and North-Western Railway. An examination of 
this plan will show that the outside plate at the corners is double- 
rivetted, while the inside furnace plate is fastened with a single 
row of rivets in the usual manner. Our experience and observa- 
tion, based on practice in this country, would lead us to condemn 
this method, as the joints of the inside plates at the corners are 
those that give the greatest trouble from leaking; but the differ- 
ence in practice may be accounted for by the fact that Mr. Webb 
uses copper for his furnaces, while in this country steel is used.” 


A practice sometimes prevailing in America of reversing 
this plan, z.c., double-rivetting the corners of the inside 
sheet, was also condemned. 

‘*It doubtless possesses merit as far as the corners are concerned. 

3ut the remainder of the ring is simply the plain, single-rivetted 
foundation ring, and is sure to develope leaks at other points than 
the corners, especially when the quality of the water used is poor. 

**In conclusion, your committee would recommend a double- 
rivetted foundation ring. 


\ Committee.” 


J. N. LAUDER, 
W. J. RoBEerTson, \ Committee.” 
H. Tanpy, 

The report by the committee on “ Water space sur- 
rounding the fire-box and fiues of locomotives: Is it 
usually large enough for free circulation?” was then 
read. It contained the following opinions and recom- 
mendations :— 

“* Your committee find there is almost a unanimous sentiment in 
iavour of enlarging the water space between the inner and outer 
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| sheets of a locomotive fire-box. This feeling also prevails regard- 

ing the clearance space between the boiler tubes. It is generally 
| admitted that where the feed-water is largely or even moderately 
| charged with foreign matter, the water space on the back and 

sides of the fire-box should not be less than 44in., with a distance 
| of not less than 5in. between the front sheets of box, while a 
| few advocate a water space surrounding fire-box of 5in. The 


. | ordinary American type of locomotive boiler with deep fire-box 


| has usually been given but 3in. water space between the side and 
| back sheets. When replacing fire-boxes many have increased this 
to din. and 4tin., ps 5 have obtained therefrom the most satis- 
factory results, both as to durability of fire sheets and augmented 
evaporation. . . . 

‘*Another point which involves a common mistake is the 
attempt to increase the amount of heating surface by putting 
in more tubes. This will not necessarily increase the steaming 
capacity ; indeed, the reverse may take place, the crowded con- 
dition of the tubes retarding the circulation. The number of 
tubes on many locomotives can be reduced from 10 to 20 per cent. 
with decided advantage. It is true that this will reduce the 
heating surface, but in very many cases the increased efficiency of 


number, . . . 

“*The evaporative efficiency of a boiler depends, no doubt, to 
some extent on the nature and thickness of material forming the 
heating surface. Carefully conducted experiments some years 


there is no perceptible difference in the evaporative power of 
copper, brass, and iron tubes, although their relative conducting 
power when clean are respectively 74, 24, 12; and that, so far as 
the economical use of fuel is concerned, there is no gain in using 
the highest priced metal; it is remembered that the same result 
was found when using slightly different thicknesses, The differ- 
ence between the steaming power of new boilers with furnace 
plates Zin. and ,;in. thick was found to be materially in favour of 
thin sheets; but it is asserted that this difference disappeared as 
the plates became coated with incrustation. It is a fact well known 
that furnace plates having a thickness of gin. and jin. are more 
liable to fracture than in. plates, and this argument is at times 


used to prove the inferior evaporating power of thick plates. This, 
however, does not necessarily follow; the injury to thick plates is 
mostly caused by unequal expansion, this evil being directly pro- 


portional to its thickness. Considering the speed of the heated 
currents in a locomotive fire-box, and the short time allowed for 
transmission, a homogeneous plate of absolutely uniform thickness, 
and about ;’sin. thick, practically appears to ms best adapted to 
perform all duties required of the sides and back plates of a 
furnace. . . . 

It is. desired, in conclusion, to say that, owing to circumstances 
beyond their control, the report does not contain as much informa- 
tion on the essential. points of the subject as the committee 
intended. We entertain high hopes, however, that the suggestions 
herein will enable a future committee to promptly prepare and 
carefully make some experiments, which shall lead to early and 
valuable conclusions, 

JoHN HIckEY 
J. N. BARR 
R, W. BUSHNELL 

In the discussion which followed, these opinions and 
recommendations were unanimously endorsed. 

The next and last report was on “ Best proportion of 
grate and flue area.” Owing to lack of trustworthy 
data, this committee were unable to present an exhaustive 
report. ‘The subject is so large that it cannot be settled 
in any satisfactory way without entailing a large expense 
for experiments which, of course, the committee could not 
carry out. The grate area is intimately and inseparably 
connected with the quality of coal used. 

“* Tube—heating surface—area.—Mr. G. W. Stevens, on a 17in. 
by 24in. by 5ft. passenger engine, changed the boiler from 147 
flues, 2}in. diameter, to 212 of 1gin. diameter, the length, 11ft. 6in. 


\ Committee.” 





those remaining will more than compensate for the loss in | 


since, however, and the results later of actual practice, show that, 
after the first few days of work with ordinary impure feed-water, | 


remaining unaltered. ‘This increased the external flue surface from 
995ft. to 1116ft., or 121ft.—equal to 12 per cent.—with an 
increased water evaporation of practically 74 per cent., and after 
two years’ experience he is able to report that the smaller size flues 
are not any more troublesome in the matter of stopping up than the 
larger flues, and also that they are less disposed to leak. © 8 6 

** Grate surface.—Our queries in this matter were framed with the 
purpose of finding out the modifying effect of altering the amount 
of gratesurface. . . . 

“Mr. O’Stewart reports reducing Baldwin Consolidation grates 
and furnaces from 120in. to 96in. and using a l6in. dead plate in 
front, so that the effective grate is but 80in. long. This experi- 
ment was so satisfactory that the whole class now have their grates 
reduced to these figures. . . . 

‘Coal burnt per square foot of grate.—Mr. Schlacks says it is 
impossible to assign a limit, the best practice varying from 55 lb. 

| to 73 1b. per square foot of grate, a Mr. Ellis says he consumes 
120 lb., with a heating surface of 74 to 1 of grate. 

‘* Evaporation.—Mr, Allen Cooke gets from 71b. to 9 lb. of 
water, Mr. Scblacks from 54 lb. to 6)b., and Mr. Ellis’s best record 
is 854 from and at a temperature of 65 deg. Fab. In con- 
clusion, we would say that the small amount of information 

| obtainable from the Association provoked your committee to look 
elsewhere, and two of its members make personal contributions as 
| per appendixes A and B, attached, 


J. Davis BARNETT, 
F. W. DEan, 
Puitie WALLIs,” 


There was very little discussion on this report, but Mr. 
Mackenzie incidentally mentioned that, “ whatever might 
be the ultimate result of the trial of the imported Webb 
compound on the Pennsylvania Railway, it accomplished 
one thing which has never yet been done in America—it 
burns its coal without throwing large volumes of smoke 
out of the stack. That we are unable to do, and I should 
like to see a committee appointed to investigate this 
subject.” 








ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION.—THE ALIOTH SYSTEM. 


In the Swiss section of the Machinery Hall Messrs. R. 
Alioth and Co., of Baile, exhibit arc lamps, dynamos, 
motors, regulators, aud measuring instruments possessing 
some novel features in design well worthy of remark, and 
| noticeable as regards their excellent construction and finish 
and the attention paid to details, Amongst the measur- 
ing instruments is a Colomb-meter, which is entered for 
the Paris competition at the Hotel de Ville, and will be 
presently described. Part of the lighting of the Machi- 
nery Hall is carried out by this firm, some thirty-two arc 
lamps being run by one of the dynamos in the stand. 
The dynamos exhibited are represented in the illustra- 
tions, that in Fig. 1 being the series-wound high potential 
machine employed to feed the circuit of arc lamps in 
the hall. The dynamos are all 4-pole machines, and are 
constructed in such a manner that the cast iron yoke to 
the poles forms an external circular sheathing to the 
machine, giving the latter an almost spherical outside 
form. The practice adopted is to cast all the pole pieces 
separately and bolt them—face inwards—on to the 
external iron sheathing. The cast sheathing or yoke to 
the field differs in form in a compound wound machine to 
that adopted in simple series or shunt wound machines. 
This will be noticed in the figures, In Fig. 3 all the 
| machines are compound, excepting the nearest one, which 
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pressure cylinder is 12$in., and that ofthe high-pressure field and speed, developed 600 volts with coils of the | the action only taking place when it is required, viz., as a 


8in., the stroke being 9}in., and speed 250 revolutions, with | 
100 lb. pressure. Off the same fly-wheel by another belt is 
runasmall compound dynamo. The shunt machine in Fig. 
2 developes 120 volts and 320 ampéres at 460 revolutions, 
and is therefore capable of maintaining about 700 16- 
candle lamps, its gross weight being 3} tons. 

The armature cores are built of soft iron discs hin. 
thick, arranged = gone of six discs, each disc being 
electrically insulated from its neighbour, and each group 
of discs being rivetted together and fixed to the shaft in 


first-named construction, the voltage could, by building | 
the same armature with coils of the second and third- | 


named construction, be altered to 300 or 200 volts. The 
coil in Fig. 44 represents one wound as described with 
three wires in parallel, making two turns; and Fig. 5 


| shows the appearance of the finished armature, several of 
| which of various sizes are on exhibit in the stand of 


Messrs. Alioth and Co. In armatures for strong cur- 
rents each coil is composed of only one turn of wire, this 
being rectangular in section. 


check on any sudden movements. The are is focussed by 
using an upper carbon a little more than double the 
diameter of the lower one. A brush bears against each 
rack-rod to insure good electrical contact, and the move- 
ment of each is oullel by three rollers, as shown. 

One form of post for arc lamps exhibited is shown in 
Fig. 10. The construction is such that it can be bent 
down to trim the lamp, the wires being out of sight in 
the interior of the post. 

The Coulomb meter already referred to is illustrated in 












































Coils in Series. 


such a way as to leave iin. space between each group. | 
The winding of the armature is over the surface of the | 
drum core, the coils not being diametrical like the 
Siemens winding, but enclosing a small portion of the | 
surface of the drum. Spaces are left also between the | 
several coils, so that there exist right through the core | 
and winding from the spindle to the surface of the arma- | 
ture, air apertures of square section to allow for ventila- | 
tion. By this means as great a current density as 3200 | 


The form of ammeter designed by this firm is shown in 
plan with the dial removed in Fig. 6. The needle x is of 
thin soft iron, almost circular in form, and shown as it 
lies when no current is passing. One end carries the index 
hand, and the other is just inside the coil C. A vertical 
coiled spring at the centre S acts as the directive force on 
the needle. Voltmeters are of precisely the same con- 
struction, but with coils of high resistance. 

The arc lamp exhibited by this firm and employed on 


| tial type, and is illustrated in plan and elevation in Figs. 7, 





FIC. 44 


| nected as a shunt across the carbons. The carbon holders 

are carried by two rack rods working on opposite sides of 
| pinions on the same spindle, so that both move together 
| and approach the carbons by the heavier weight of the 





|8, &e. The thick wire coil carrying the main current | 
| is vertically below the fine wire coil, the latter being con- | 


ampéres per square inch of copper is attainable without 
danger of heating. For high tension dynamos the armature 
coils are connected in series, and for low tension by pairs in 
parallel, as shown in Fig. 4. It will be noticed that in 
each method of winding diametrically opposite coils at 
the same potential are connected, so that only two 
brushes are required. The armature drum is _repre- 
sented in the figure asa cone of which the smaller end 
faces the observer, for greater clearness in following the 


"upper carbon-holder. When the current is started the 
tubular iron core E—Fig. 7-—is drawn downwards, carry- 
ing with it the end H of the horizontal lever. The oppo- 
site end of the lever is therefore raised and causes the little 
pawl K, which it carries, to engage with the teeth of the 
| large brake spur wheel, and turn it slightly in the direction 
| required to separate the carbons and strike the arc. The 
lever L embraces the brake-wheel, as shown by the end 
elevation in Fig. 9, and it will be seen that the pawl, here 
marked P, has its left-hand bearing on the lever, while its 
right-hand bearing is loose, and only kept in position by 
the spring attached to the lever. This secures a very 


sensitive action in feeding. The large brake wheel is on 
fle § 








i 
/ 
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winding and connections. Another method of arranging 
the winding to suit any required potential in a given size 
machine is by making each separate coil in either of the 
three following ways :—First, six complete turns of single 
wire; second, two wires of similar diameter in multiple 


the same spindle as the twosmall pinions engaging in the 
carbon-holder rack-rods, and itself gears into another 
pinion, seen to the left at the top, carrying a copper disc ¢. 
This disc is closely enclosed by the two poles of an electro- 
magnet «wound with thick wire and traversed by the main 
current, and therefore acts as a magnetic brake on all 
movements of the carbon rods, effecting, by this means, a 
very gradual feed. The brake action of the copper disc 





arc, and making three complete turns; thirdly, three | depends on the currents developed in it, and these depend 
wires of similar diameter in parallel, and making two | on the speed of the disc. No brake action is therefore 


complete turns. 


If a given sized machine, with given | imposed on movements of the carbons when first starting, 








Coils in Parallel. 


Figs. 1l and 1la. A cylinder C is kept constantly rotat- 
| ing round a vertical axis by means of a train of clockwork 

below it, and which keeps it rotating at the speed of one 
| revolution per hour. Covering a portion of this cylinder isa 
| projection of brass, shown V-shape in the figure. In reality 
| this covering opened out flat is triangular in shape, the 
| upper edge corresponding in width to the circumference of 
| the cylinder and tapering down to a point. As the cylin- 
| der revolves, the taper sleeve or projection on it touches 


| the lighting circuit in the Machinery Hall is of the differ- | 





FIC.6 


and turns the disc D for a longer or shorter part of a 
revolution according to the vertical height of the disc, 
The height of the disc is entirely controlled = the 
soft iron core of the solenoid to which the disc is 
attached. The maincurrent to be recorded passes through 
the coil of the solenoid, and according 
to its intensity causes a greater or less 
attraction of the core, which latter 
raises the disc to a corresponding 
height. Ifa heavy current is passing, 
the core will be drawn up, and the disc 
will touch the projection on the 
cylinder at its wider part, thus causing 
rotation through a considerable portion 
of a revolution. The core of the 
solenoid is supported by a long spring, 
and is perfectly free to follow the 
impulses of the coil during the time 
that the disc touches the projection on 
the cylinder. It follows that the 
revolutions made by the vertical spindle 
to which the disc is attached, and 
which are registered on a set of dials 
above, are proportional to the number 
of ampére-hours, zi¢, to the total 
quantity of electricity supplied. 

The potential regulator illustrated 
in Fig. 12 is for maintaining constant 
the potential of a shunt or com- 
pound machine when the latter is subjected to variations 
in speed. It will be noticed that the core situated 
normally above the solenoid carries at its upper end a rod 
supporting a mercury cup into which dip contact rods oi 
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various lengths. Each rod is connected to a separate 
resistance contained in the frame above, and when the 
mercury touches all the rods their resistances are thrown 














subject to changes in load and speed, the same apparatus 
is used, but differs in some respects. The rods are con- 
nected to resistances as before, and also to separate layers 








motor off the shunt dynamo, seen at the nearer end in 
Fig. 3. This dynamo at its full capacity developes 249 
ampéres and 120 volts at 400 revolutions, and is the same 
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into multiple arc, with the result that the resistance 
added to the field of the machine is reduced toa minimum. 
If, now, the potential should rise, the fine wire solenoid of 
the regulator attracts down the core and draws the mer- 
cury away from some of the contacts, and as this leaves 





a less number of resistances in multiple, the total resist- 
ance in the field of the machine is increased and the 


potential reduced again to its normal amount. The weight | in the main circuit. 
of the core and mercury cup is upheld by a float similar | 


to a hydrometer in the liquid below. 
For the constant current regulation of a series dynamo, 
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of the field magnet winding; and the core, in its normal 
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| driven off & separate pulley on the motor shaft. 


| off the lighting circuit run by the largest dynamo in 


| wheels, the latter, of course, rotating in opposite direc- 


| engage in either one or other of the wheels, according to 








position, is below instead of above the solenoid. The | 
latter is wound with thick wire and carries the main 
current, and the action of the regulator is such that if the | 
speed of the dynamo is increased or lamps in series | 
reduced, the core is drawn up and some of the layers of | 
the field are thrown out of action, an equivalent resistance | 
being added in their place, this action continuing till the | 
current is normal again. 

The motor speed regulator, Fig. 13, is shown in action, 
The 
motor is a small one of 2-horse power, driven electrically 


} 


Fig. 3, and for the purpose of imposing with facility | 34 
varying loads on the motor, it is made to drive a similar iM HLETLEEAHET 
machine asa dynamo. The regulator is driven by a belt 

from the motor running over the pulley P, and this main- 
tains in continual rotation the central and two side bevel 


tions. These bevel wheels are mounted on conically- 
recessed sleeves, and two cones are fitted on the shaft to | 


the lateral position of the shaft. At a slow speed the 
shaft is pressed by a spring to the right, so that the right- 
hand cone grips its corresponding bevel wheel. A 
motion ,in one direction is then imparted to the shaft. 
Above a certain speed, the governor ring G, pinned 
centrally to a ball on the shaft, and normally in an 
oblique direction, takes up a more vertical position 
by centrifugal force, and by this means forces the 
shaft in an opposite direction against the spring, and 
causes the other cone to grip its bevel wheel. The shaft, 
therefore, rotates in an opposite direction. The rotation 
of the shaft is communicated through speed-reducing 
spur wheel gear at the left-hand end to a screw, and on 
this screw is a travelling spring contact C, which moves 
either way according to the direction of movement of the 
screw. Thejresistance contacts are seen in the figure, but 
the resistance coils and frame are not shown. The 
apparatus is adjusted so that when the required speed of 
the motor is attained, the governor takes up a position 
sufficiently vertical to resist the pressure of the spring, 
and prevent the right-hand cone gripping, and yet not 
vertical enough to force the left-hand cone to engage, so 
that no movement of the resistance contact takes place. 
If the speed then increases the governor acts, and through 
the mechanism described, causes resistance to be inserted | 











The exhibit of this firm is lit by some 100 Edison-Swan | = 
16-candle lamps, and four arc lamps arranged on artistic | 
brackets and posts, these being run together with the | 
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THE BRIGHTON FORESHORE—MADEIRA ROAD IMPROVEMENT. 
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type machine as that in Fig.1. This machine, together 
with four of the compound dynamos, are driven off a 
countershaft run by a belt from the main shafting. The 
arc lamps are run two in multiple, with an adjustable 
resistance, the machine giving 120 volts. We take this 
opportunity of recognising the courtesy extended to us 
by Mr. Weber, the representative of the Company at the 
Exhibition. 











| 
MADEIRA ROAD, BRIGHTON, IMPROVEMENT. | 





WE give above a perspective view of the works now 
being carried out on the Madeira-road, Brighton, under Mr. G. 
R. Andrews, C.E., borough surveyor. There will be a raised | 
terrace 1304ft. in length and 25ft. in width, extending from the | 
steps opposite the Royal-crescent to the steps opposite Paston- 
place, forming a raised promenade between the esplanade on the | 
Marine Parade and the Madeira-road, and protected on the | 
outer edge by a strong fence and handrail. This terrace will be | 
accessible either from the Marine Parade or the Madeira-road | 
by the Royal-crescent or the Paston-place steps, or by the | 
hydraulic lift which will he placed opposite the centre of Marine- | 
square, and for which a nominal charge will be made. By | 
means of this lift visitors and others will be able to save the | 
fatigue of climbing the steps or the more prelonged ascent of | 
the Duke’s Mound, and invalids in hand-chairs may be lowered | 
from the Marine Parade to the raised terrace or the Madeira- | 
road, or vice versé. A continuous seat is also provided on this | 
raised terrace next the wall, extending the whole length. In 
the centre and underneath the raised terrace, near the lift, will 
be a spacious shelter hall with well appointed lavatories on either 
hand, on one side for ladies and on the other for gentlemen 
Adjoining? the shelter-hall, and opening therefrom, are two 
reading-rooms, each 56ft. by 24ft.,and beyond these will be | 
covered walks 18ft. in width, extending the remainder of the 
length. The raised promenade is supported on cast iron 
columns and wrought iron girders with ornamental spandrils, 
the roof or ceiling to be of concrete with asphalte walk on the 
top. 

The following materials, &c., will be used in executing these 
works, viz. :—About 5000 cubic yards of excavation; about 
2000 cubic yards of concrete ; about 300,000 bricks ; 600 tons 
iron. The scheme was designed by Mr. Philip C. Lockwood, C.E. 
The contractors are Messrs. J. Longley and Co., of Crawley ; 
the contract sum being £13,975, and the time for completion 
the 30th September next. When these works are completed 
they will doubtless be found a great public accommodation in 
hot, wet, and cold weather, protected as the sheltered walks will 
be from the sun and rain, and also from the north, north-east, 
and north-west winds. 








COLLITT’S PORTABLE HAY AND STRAW PRESS. 


Srvce the Nottingham trials of the Royal Agricultural Society, 
several manufacturers have turned their attention to improve- 
ments in portable baling presses adapted for pressing hay and 
straw, and among others, that which we illustrate, made by 
Messrs. Collitt and Co., Boston. The press is worked on the 
toggle and screw system, a right and left-handed screw moving 
two nuts, to which are jointed the inner ends of two pairs of 
toggle levers. The relative positions of these levers when the 
platen is at the highest and at the lowest position. During the 
first half of the travel of the nuts the platen moves very rapidly, 
and from that point its rate of movement rapidly decreases, the 
platen thus receiving a fast motion when the pressure is small, 
and an increasingly slow movement as the pressure reaches a 
maximum. The weight of all the moving parts is carried by 








the rollers and horizontal bars, which will be seen under the sill 
pieces of the frame. Diagram Fig. 1 shows the press filled, 
nuts and pivots near together in position for commencement of 
stroke, platens furthest apart. Diagram Fig. 2 shows that by 
revolving the screws the nuts have moved one-half of travel apart, 
and platens have moved }# of their total travel. Diagram Fig. 3 
shows the nuts moved to greatest distance apart and platens 
closest together, stroke completed, bale pressed. 








In designing and testing, Messrs. Collitt have been guided by | 


the following points as of essential] importance :—The density of 
the pressed produce must not be less than the Royal Agricul- 
tural Society’s standard of 50 cwt, in twenty-five cubic yards; 
the produce must not be broken, twisted, damaged, or have its 
commercial value deteriorated ; the bales must be (a) small in 
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STROKE COMMENCING 


cross-section, so that they can easily be passed through small 
doors and windows; (b) uniform in size; (c) easily opened out; 
the press should be easy of removal from field to field, and soon 
erected without skilled labour; the press must be strong, 
durable, and simple; the capital outlay must be small, having 








| 


for baling to be as small as possible. The patentees claim to 
have practically met all these conditions. Light straw has, we 
are informed, been pressed to a density of 50 cwt. into twenty- 
two cubic yards. The bales are 2ft. 2in. wide by lft. Sin. deep, 
weigh from 9 stones to 11 stones—126 1b. to 1541b.—and, because 
the platens are automatically stopped always at the same place, 
are of uniform size, and may easily be opened out. The press is 
arranged to carry on its frame the horse gear required to work 
it, or a self-contained vertical engine and 
boiler, and so all the machinery goes from 
farm to farm on one set of wheels. It can 
be worked by three ordinary agricultural 
labourers and one horse. The press con- 
tains a strongly bound box mounted ona 
strong frame and wheels. The sides of 
the box open out for wiring and emptying. 
The top and bottom of the box too are 
the platens or pressure plates, which, 
through the operation of the right and left- 
hand screws placed under the lower platen 
and the toggle levers, approach each other 
by the opposite movement of the lever 
ends. The pressure at the termination of 
the stroke during the last revolution of 
the horse gear is, we are told, equal to 40 
tons, and the quantity pressed varies from 
9 cwt. to 12 ewt. per hour, according to 
the condition of the straw and the number 
of men. 


TAYLOR’S CIRCULAR BRICK 
MOULD BOX. 

Tue brick-mould box illustrated by the 
accompanying engravings is in use, with ad- 
vantage and economy in cost of renewals, in 
theShibden Hall Fire Clay Works of Messrs. 
Joseph Brooke and Sons, near Halifax. 

Fig. 1 is a plan of the improved box. 
Fig. 2 is an elevation in section of Fig. 1, 
through the line AB. Fig. 3 is a side 
elevation of Fig. 1. The outer shell A of 
the box is of circular form, the inner box 
or mould B is also cast circular to fit into 
the recess in the shell A; the shell A 
is split or open about half an inch at one side, and is provided 
with flanges C for a bolt D; the open space is filled in with soft 
wood, leather, or other packing E. When the inner mould B 
is placed in the recess of the outer shell, it rests upon an inner 
flange F, the bolt D is tightened up, and the outer shell closes 


Flic 
































and firmly grips the outer face of the inner mould, holding it in 
position, and preventing it from bursting. By this construction 
there is a great saving both in first cyst and in renewing the 


regard to efficiency, and the cost of labour and material required | moulds when worn out. 
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ARMOUR PLATE FOR 


COMPOUND AND STEEL ARMOUR PLATES. 


WE have received from MM. Schneider, of Creusot, the 
following communication, which to a large extent explains 
itself. We have commented on the controversy in another 
page. 

The trials made at Portsmouth on board the Nettle, in March 
and May, 1888, against a compound and a solid steel plate of 
ComPounn. Soiip STEEL. 

Mean Penetrations, 
FIC.I 
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PonTsmoutH TRIALS OF 1888.—CAMMELL PLaTEs, 


Messrs. Cammell, have been instanced by Sir Nathaniel Barnaby, 
at the Institution of Civil Engineers, as a proof of the remark- 
able qualities of compound plates, and of the superiority of 
these plates, and even of the English solid steel plates, over the 
Schneider plates of the Creusot Works. It would have been 
preferable, we think, to compare first these results with those 
carried out for a number of years against iron plates. Such an 
examination would, perhaps, have modified the convictions of 
Sir Nathaniel Barnaby. 


Scuwerper Souip Steer. 














PROOF OF SHIELD OF TULKkaY UF 1118 NURDENSKJOLD, TRIED AT CREUSOT, 
UNE, 1880. 


The Holtzer projectiles used against the Nettle plates are 
generally little deformed, or set up. Their striking energy has 
been absorbed almost wholly by the plates, exactly as in the case 
of iron plates attacked by chilled cast iron Palliser projectiles, 
or others of good quality. 





THE NORDENSKJOLD. 





Elements of Nettle firing of March and May, 1888. 
a = calibre of 6in, gun = 152 mm. 
p = weight of 100 1b. projectile = 45°3 kilog. 
V = striking velocity of projectiles = 1976ft. = 602 m. 
Striking energy = p v* = 16,416 metrical tons. 
E = thickness of plate = 104in. = 266 mm. 
If the plate had been iron it would have been perforated by 
an energy given by the well-known formula used at Gavre. 
pv? =a x 16002 x El, 
in which a and E represent in decimetres the calibre of gun and 
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STEEL SHOT, AFTER ROUNDS 2514 & 2516 
thickness of plate. Thus p v,? = 15,300 metrical tons. 
The relation A = P_”, = 1-073. 

pry 


The striking energy employed in these rounds is, then, 7 per 
cent. greater than that with which the same projectile? would 
have perforated an iron plate of the same thickness. In 
examining the effects observed as to penetration we arrive at 
the following conclusions :— 





1 It appears to us useless to include in this analysis the rounds of 
chilled cast iron projectiles ; the el its of comparison between the 
different types of shield attacked with these projectiles are numerous 
and well known. On the other hand, very few rounds have been fired 
with excellent ropet ea of small calibre against plates of a greater 
thickness than 1} calibres—exactly 1°74. 

2 Or with a chilled cast iron Palliser projectile, or other if unbroken, 
or without appreciable deformation, on being fired against iron, 














Compound plate.—First round. Penetration? = 290 mm. 
The point of the projectile projects beyond the back face of the 
plate by 24mm. Secondround, Penetration = 302mm. The 
point beyond the back face of the plate by 36mm. Fifth round. 
Penetration = 278 mm. The point being beyond the back face of 
the plate12mm. These three projectiles give a mean penetra- 
tion of 24 mm. of the point of the projectile beyond the back 
face of the plate. We give this result in Fig. 1 herewith. 

Steel plate.—First round. The base of the projectile is 146 mm. 
beyond the back face of the plate. The penetration of the point 
is 321 mm. beyond the back face. The plate is then completely 
perforated. Second round. Penetration328mm. The point passed 
the back face of the plate by62 mm. Fifth round.* Penetra- 
tion 402 mm. The point passed the back face of the plate by 136 
mm. These three projectiles have a mean penetration’ of 133mm. 
of the point beyond the back face of the plate—see Fig. 2 herewith. 
These figures show for the steel plate, which Sir Nathaniel 
Barnaby considers as not having been equalled by a Schneider 
plate, a resistance hardly greater than that of a plate of iron. 
The compound plate has shown a little more resistance, but a 
little more energy would have sufficed for its complete 
perforation. These two plates are not broken; no appreciable 
crack is visible. It is true that with a similar blow the same 
result would have been produced on a plate of ordinary wrought 
iron. Sir Nathaniel Barnaby might have then almost demanded 
for protection against chrome steel projectiles, that he should 
turn to wrought iron plates, and abandon compound plates as 
well as those of steel. 

The trials made on February 8th last at Shoeburyness with 
Krupp projectiles of 15cm, against two Cammell compound 
plates of 23 cm., with a value of A = 1°17, that is to say, with® 
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4ft. by 4°t. by gin. Cammell Compound Pla‘e in Timber Frame 


17 per cent. of energy beyond the penetration of iron of the 
same thickness, have given analogous results to the preceding 
as to resistance of penetration. The projectiles have com- 
pletely perforated without deformation, but the plates have 
exhibited important cracks, as may be seen from the photo- 
graphs given herewith—see page 30—and, what is more serious, 
notable pieces of the steel face have been detached. 

To our knowledge Holtzer projectiles of 15 cm. have not been 
fired against Schneider plates of a thickness of about 266 mm.; 
but it may be interesting to quote a round fired in 1880 with a 
gun of 16cm., with steel projectiles made at Creusot. These 
projectiles behaved like those of chrome steel in deforming—or 
setting up—but little, and nearly the total amount of the 
energy was absorbed by the plate, as in the case of the rounds 
we have just examined.’ 

Elements of trial.—a = calibre of naval gun of 16cm. 

p = weight of steel projectile, 45 kilos. 
v = mean striking velocity, 468m. 

Energy (striking) pv? = 9833 metrical tons. 

The thickness of the plate was 183mm. If it had been iron it 
might have been peforated by a striking energy calculated by the 
Gavre formula of p v? = 9620 metrical tons. 
a =F, = 1017. 

PY 

The energy employed then was 1 to 2 per cent. greater than 
that which would have perforated iron of the same thickness. 
This ratio is from 3 to 6 per cent. less than chat which we have 
calculated for the English rounds of 1888. 

The points of the projectiles are at the following distances 
short of the back face of the plate:—First round, 23 mm.; 
second round, 22mm.; third round, 5 mm., giving a mean of 
16 mm., and a position shown in Fig. 3. 

This result is, as we see, better than that shown at Ports- 
mouth, and it is against a sample of manufacture of 1880, of a 
make abandoned because the plates did not present sufficient 
resistance to penetration. These facts may be submitted with- 
out comment. We admit that the hard steel of the compound 
plates breaks projectiles of medium quality more easily than 
the less hard solid steel plates, because the fire only acts on the 
exterior layer. The compound plate when well backed then, 
as is the case in the Cammell plate instanced—which is the per- 
fection of the type—ought to have the superiority. This would 
be absolutely exhibited with ordinary cast iron projectiles. 

But when this hard exterior layer is powerless to break the 


The relation 





3 The total length of the projectiles was 442 mm., and the indicated 
penetrations result from the comparison of this length with the position 
after impact of the base with regard to the front face of the plate, with- 
out reckoning the metal heaped up by the projectile beyond the original 
position of the back of the plate. 

: ooo third and fourth rounds were fired with chilled iron Palliser pro- 
jectiles. 

5 We have by these means brought back the penetration of the point 
of the first round 200 mm. instead of 321, so as to make the commence- 
ment of the ogival coincide with the back face of the plate which, under 
peer conditions, offers no further resistance to the passage cf the pro- 
jectile. 

6 In France a Schneider plate of 23 cm. to 24cm. would have served 
for the trial of chrome projectiles of 24 cm., of 144 kilos. weight, with a 
striking velocity of 305 m., having for \ a value of 1°66, that is to say, 
be na cent. more energy than would have perforated the same thickness 
of iron. 

7 The round against the —_ plate of Nordenskjold was carried out 
in June, 1880, at a time when MM. Schneider had found it necessary to 
change their facture on t of the success obtained at GAvre 
in April and May, 1880, by a d plate of C ll’s, attacked by 
chilled cast iron projectiles. We know that this success was such that 
the French Navy gave an important order to the factory of Messrs. Cam- 
mell, and engaged many French factories in making compound plates on 
the Cammell process. The Nordenskjold plates are anterior to the 
Terrible plates made in 1881 by a system of make of Schneider's plates, 
which was then brought in, and is followed up to the present time. 

8 One plate of the same make had been fired at at GAvre in April, 1880, 
at the same time as the a Cammell plate of which we have 
spoken, and had allowed a notably great penetration of chilled iron pro: 
jectiles which it hardly broke,—Ep, E. 
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projectile immediately; when it allows of penetration, either 
because of its small thickness in relation to the calibre, or 
because of the quality of the projectile, the compound plate is 
necessarily inferior to the solid steel plate, which continues 
through its entire thickness to oppose penetration energetically. 
This is proved incontestably to any impartial person by the 


Proof of Krupp’s 6in. 








rounds on thin plates—up to 10 or 12 cm.—with chilled cast iron 
projectiles of 16, and above which will not break on these thin 
plates, and the blows with chrome projectiles of all calibres of 
the kind. Consequently the French Navy have adopted for proof 
trials of these projectiles, of solid steel plates exclusively. 

| Le Creusot, May 15th, 1889. 


Armour-piercing Shot (First Lot of 300) against Cammell and Co.’s 9in, Compound Plates, 
fired at Shoeburyness, 8th February, 1889. 
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6th March 1889. 


1880 185$ 2870 Shot hit 3in. above and lin. right of centre, and penetrated. 


Forwarded to Fried. Krupp, with photos. 





Results. 





Shot hit 2hin. right and lin. above centre, and penetrated. Found in 
fourth layer of backing, whole and without cracks; set up 0 05in, in 
diameter at shoulder and reduced 029in. in length. 

Photos. 7106, 7107, 7103, 7112. 


Found 
in fifth layer of backing, whole and withaut cracks; set up 0°0léin, 

| in diameter at shoulder and reduced 0°23in. in length. 

Photos. 7109, 7110, 7111, 7112. 








(Signed) C. F. Happen, Capt. R.A., LLS., 





THE INSTITUTION OF MECHANICAL 
ENGINEERS IN PARIS. 

Tue members of the Institution of Mechanical Engi- 
neers were exceedingly well treated in Paris. Their only 
difficulty lay in the selection from the many occupations, 
some certainly not diversions, that were offered them in 
the alternative visits and excursions. A few of the 
members cut the whole difficulty by going to none of the 
excursions and devoting themselves entirely to the Ex- 
hibition. This, all things considered, was much the wiser 
thing todo. There is enough in the Exhibition to occupy 
any engineer at least two months asa mere intelligent, 
careful observer. Much that is there is new in important 
or useful detail or in design or workmanship, and even 
when none of these are attributes there is the feature, 
somewhat inportant to manufacturers, of difference 
between the English and foreign systems of construction 
or of operation which much of the foreign machinery 
serves to illustrate. Those who chose the Exhibition 
then did well, for several of the excursions were to works 
which presented much less that was specially noteworthy 
than could be seen in the same time in the Exhibition. 

As we mentioned last week, the Wednesday afternoon 
occupation included visits to three places, and the usual 
dinner took place at 7.30. The members who followed 
the whole programme felt that a very few minutes seemed 
to be enough to get through several hours, and that 
they had to make haste even then to prevent being 
left behind somewhere, or else that they must leave 
every place before they had asked half the questions 
that would occur in spite of the continual hurry. The 
hurry was not, however, sufficient to so fatigue those who 
had paid for the annual dinner tickets, as to make them 
forego one of the most important events of the meeting. 
Hence there was a large attendance at the Hotel Conti- 
nental at half past seven, and many of those present were 
sufficiently recuperated to enable them to attend the 
meeting on Thursday morning in the Conservatoire des 
Arts et Métiers for the discussion on Mr. J. Macfarlane 
Gray’s paper on the “ Rationalisation of Regnault’s Ex- 

riments on Steam;” and the discussion on Mr. E. 
ckassadbvbentaadlioks paper on “Gas Engines.” There 
was some discussion on each of the papers, but as we 
cannot publish them this week, we must postpone the 
discussion also. 

The excursions on Thursday afternoon were to Popp’s 
Compressed Air Power Supply Works, Rue St. Fargeau ; 
to the works of Boudenoot’s rival system of power 
supply by atmospheric pressure, or as it is called, by 
vacuum, at 41, Rue Beaubourg; to the sewers in the 
Place du Chatelat, and in the Place de la Madeleine. In 
the evening at 9 o'clock, a considerable number of mem- 
bers visited the electric light works of Messrs. Sautter, 
Lemonnier and Co. In the first mentioned of these works 
the visitors saw the large battery of steam engines and 
air compressors and steam boilers, which we illustrated 
some time ago.! All this unprecedentedly large quantity of 
air compressing machinery, constructed by Messrs. Davey, 
Paxman and Co., is engaged in sending compressed air 
into Paris, not only for the synchronous working of 
clocks throughout the city, the work from which the 
now great power supply system has arisen, but in 
supplying numerous manufacturers, hotels, places of 
amusement, and storekeepers with the compressed air for 
working engines, for driving manufacturing, electric light- 
ing and other machinery, including hotel machinery and 
lifts, the exhaust air in the latter cases being especially 
valuable for the cold store rooms. There is no doubt 
that compressed air will have a very large number of 
applications, and the cold exhaust will cause it to be used 
in numerous provision shops, and by butchers and con- 
fectioners, where gas engines would otherwise be used, 
and even where electric motors would be used were the 
current available. Thus the proposals of William Mann, 
who in 1830 published a pamphlet in which he 
described the application of compressed air to more 
than all the purposes for which it has yet been 
used, except working clocks, have been realised. He 
described arrangements for transmission of power, for 
supplying power to coaches, for working crane and 
dock machinery, for postal purposes, and he described 
pumps for the compression of the air by stages. There 
is little doubt, however, that it is now being used fora 
purpose to which it will not be applied after a few years, 
namely, for working dynamo machines for the generation 
of lighting currents. In the future, when central electric 
stations have been established, the steam engines will drive 
the station dynamos instead of through air compressors,and 


1 Tge Encrneer, 3rd May, 1889, page 368. 


| eheie product will be transmitted with very little loss 
| over considerable distances, and there employed for 
| lighting direct. In such a case, as compared with com- 
pressed air, the whole of the intermediate machinery will 
be cut out, while the current can be used for working 
motors for other purposes where required. 

The Boudenoot atmospheric power transmission or air 
exhaustion works at present employ only about 300-horse 
power, but about 110-horse power is employed under the 
same proprietory for working dynamo-electric machinery 
for the supply of electric light. The atmospheric power 
supply is now supplied to about 140 subscribers, through 
3000ft. of pipes. The central station pumps maintain a 
partial vacuum in a chamber, and from this chamber the 
pipes to subscribers radiate. The absolute pressure in the 
pipes is about 23 1b. per square inch, leaving about 12 lb. 
of atmospheric pressure per square inch available for 
motor purposes. The motors employed by the sub- 
scribers are made by MM. Sarallier and Pradel, of 
Paris, and are of either }-horse, 1-horse, or 14-horse 
power. The system is not likely to be much extended, for 
the motors are necessarily large for the power given off. 

At Messrs. Sautter, Lemonnier and Co.’s works the 
men were not at work, but some high-speed vertical 
single-acting engines were shown to the visitors, who 
afterwards were conducted to the top of the tower in 
the works where two powerfu | electric light projectors 
were shown in operation. 

On Friday morning a large proportion of the whole of 
the members assembled at north pier of the Eiffel Tower 
at about eight o’clock, but owing very much to the neces- 
sity for special tickets as well as member's tickets and 
member’s badge, the ascent of the Tower did not 
commence until about an hour or more later. This 
ascent was, of course, one of the chief events of 
the meeting. To the first stage it was made by the 
Otis lifts. About thirty at a time were taken up, 
and although the ascent is smoothly made to the 
187ft. level by this lift, the sensations of pleasure 
or the reverse which visitors feel are experienced 
in this part of the ascent. Any fears that may have 
arisen are dispelled on the arrival on the platform, 
and that sort of faith is acquired which, after a struggle 
with doubt, gives up question as disquieting. The Otis 
| lifts are designed to carry fifty passengers at a time, but 
| at first thirty, and now forty are generally carried, the 
| difference between the intended and the actual number 
| carried being due, Mr. Hall of the Otis Company explained, 
to a misunderstanding as to the available water pressure, 
which was 1} atmospheres less than expected. The incli- 
nation of the path upon which the lift cabin travels 
changes about 20 deg., and as the change takes place 
within a few feet, the tilting of the cabin is not, 
to those who do not know that the change is coming, 
accompanied by the most comfortable feelings. In 
the discussion on Mr. Ansaloni’s paper, M. Eiffel said he 
proposed to take off the upper part of the lift cabin, so as 
to reduce its weight. The intended speed per second had, 
he said, been obtained; but the carrying power had not. 
Mr. Hall said it was the custom of the Otis Company to em- 
ploy a closed water balance tank instead of an open one, as 
in this case, and to supplement the pressure due to the head 
of water by compressed air, which he said could have been 
done if other pumps had been adopted. This would have 
enabled them to meet the heavy traffic. He expected that 
after the lift had been worked a little longer the full 
number of fifty passengers would be carried. 

M. Eiffel also stated that the Edoux lift carried sixty 
persons, as intended; but a speed of only 60 cm. per 
second instead of 90 cm. had been attained. He thought 
this was due to the arrangement of the water pipes, 
which was such that eddies were set up, causing what 
might be called packing. It was stated that with a wind 
pressure of about 201b. per square foot which had been 
experienced no deflection of the Tower could be noticed. 

The visitor’s confidence in the safety of the ascent and 
of the Tower rapidly increases during the vertical lift by 
the Edoux elevator, and after a height of about 200ft. has 
been reached any alarm that may have been felt ceases to 
grow, and ultimately, with most visitors, disappears. 
At 950ft. the visitor concludes it must be all right, 
aud gives himself up to faith and to the novelty of 
the situation. After ascending to the lantern, and 
spending some time in surveying the surrounding 
scene, the visitors on Friday last descended to the 
first stage, where, at a height of 187ft., they felt by com- 
parison that they were on solid ground; and, indeed, the 
enormous size of the structure and its large dining halls 
removes all sense of the unusual, This feeling of security 
was perhaps the more readily acquired when the large 
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part , including a good many members of the Société des 


Ingénieurs Civils, sat down to an excellent lunch at the 
invitation of that society, the chair being taken by M, 
Eiffel. The question has often been asked, What is the 
use of the Tower? This question may be answered b 
the following facts. The ‘Tower is now visited by from 
30,000 to 40,000 persons per day. The share capital of 
the Tower Company is 8,000,000f., and the 500f. shares 
are now sold at 850f. The Tower has therefore the same 
reason for its existence as many other structures, namely, 
that it pays. 

On Saturday the members visited either the Decauville 
works at Petit Bourg or the Calais Harbour and Docks, 
By a typographical error Wednesday was mentioned in 
our last impression as the day for these excursions, 








THE LATE ROBERT DUNCAN, SHIPBUILDER. 


It is with regret we have to record the death of this well- 
known and highly esteemed Clyde shipbuilder, which tuok place 
at his residence, Ardenclutha, Port Glasgow, on the 3rd inst., 
after a few weeks’ illness. Mr. Duncan was born in Greenock in 
1827, being thus, at his death, in his 62nd year. His father 
—Robert Duncan also—was a shipbuilder there; for a time in 
partnership with James Macmillan and Co., but latterly on his 
own account. When the contract for the first Cunard steamers 
was entered into in 1839, the reputation of Mr. Duncan, sen., 
as a builder of steamships was such, that he was entrusted with 
the building of their pioneer vessel the Britannia, the engines 
for which were made by the celebrated Robert Napier. 

In 1840 Mr. Duncan was also entrusted with the building of 
the Clyde and Teviot, the first of the West India Royal Muil 
Line of steamships. He superintended the construction of 
these, and other following steamers of this line. Mr. Scott 
Russell, even then distinguished as a scientific naval architect, 
came to Greenock, and as Mr. Russell and Mr. Duncan, sen., 
were somewhat congenial spirits, they soon became fast friends, 
Mr. Duncan at this time built, to Mr. Russell's designs, the river 
steamer Flambeau, the first practical illustration of the wave 
line principle of design with which the name of Mr. Russell 
afterwards became so intimately associated. Mr. Duncan, sen., 
had just completed the contract for the two Royal Mail steamers 
when he succumbed to an attack of fever in March, 1841, in his 
thirty-eighth year. In addition to his other work, Mr. Scott 
Russell was engaged on behalf of the British Association—of 
which be was at that time one of the most distinguished 
members-—on an elaborate investigation of the forms of least 
resistance in ship-shape bodies, for this purpose he leased 
Virginia House, a former residence of Rodger Stewart, a famous 
Greenock shipowner of the early part of the century, and in 
the grounds attached an experimental tank was erected, in which 
tests—on a less perfect system probably than is now in vogue— 
were made of the speed and resistance of various forms of hull. 
Scott Russell’s office and the adjacent experimental tank were the 
famed resort of scientific men from a]l countries, and especially 
from those of our own country, whose talents and interests were 
bound up in furthering the development of steam navigation, 
and it was here that young Duncan, in 1842, then a lad of 
sixteen, was launched into the mysteries of the science of naval 
architecture as then understood, and of tank experiments with 
ships and waves. In the early part of 1844 Scott Russell 
removed to London, the Virginia House experiments came to an 
end, and young Duncan entered upon a term of practical appren- 
ticeship with the firm of Robert Steele and Co., Greenock, now 
defunct. On the completion of his apprenticeship term in 1850, 
with a view to complete his technical education he went to sea for 
a short time, and on his return, about the end of 1851, became 
manager to Mr. James Macmillan, his father’s former partner. 
In the spring of 1853 he went to Glasgow to manage the ship- 
yard of Mr. J. G. Laurie, but left in 1855 to become manager to 
Messrs. Smith and Rodger—now the London and Glasgow 
Shipbuilding and Engineering Company—a position he held till 
1862, in which year he left to begin business on his own account 
in Port Glasgow. John Wood, the builder of the Comet, 
Henry Bell’s celebrated venture in steamship owning, having 
died in 1861, “the historic birthplace of the steamship,” 
as his little shipyard has been called, was then in the market 
for sale. Mr. Duncan with other two partners—Mr. John 
McGregor, son of a partner of the firm of Tod and McGregor, of 
Partick, and Mr. John Hamilton, now partner in Messrs. Robert 
Napier and Sons—bought the site to take share in building iron 
ships, just then making rapid progress, The area of the original 
building yard was about six acres, and it has since been added 
to in various ways, until at present it exceeds eleven acres. 
The spot on which the Comet was built is now covered by some 
of the furnaces of the enlarged shipyard. 

In 1870 Mr. Duncan’s two partners retired, and about the 
same time he was induced to become managing-director of the 
Barrow Shipbuilding Company, then about to lay down exten- 
sive works at Barrow-in-Furness. His knowledge and skill were 
employed in the designing and laying out of the works, which 
have since assumed such gigantic proportions, but, as Mr. 
Duncan has himself been known to remark in this connection, 
“All is not gold that glitters,” and in 1875 he resigned his 
directorship, and thereafter confined himself to carrying on and 
developing his own establishment at Port Glasgow. In 1883 he 
assumed as partners his three eldest sons, and father and sons 
together, since that date, have conducted the business with 
intrepidity, skill, and success. The firm, during the course of 
twenty-seven years, has turned out over 210,000 tons of ship- 
ping, comprising 244 vessels of all kinds and sizes up to 4000 
tons gross register. The firm's largest annual output was that 
for the year 1883, when the figures reached 16,584 tons. Of 
the largest tonnage the firm have produced for individ ual com- 
panies, Messrs. P, Henderson and Co., Glasgow, come first with 
31,260 tons. 

While resident in Glasgow Mr. Duncan was one of the 
founders and the first secretary of the Scottish Shipbuilders’ 
Association, and at the incorporation of that body with that of 
the Institution of Engineers in 1865, Mr. Duncan was vice- 
president. In 1872-73 he was president of the united bodies 
known then and since as the Institution of Engineers and 
Shipbuilders in Scotland, and in 1877 he was elected a member 
of council of the Institution of Naval Architects. On the 
appointment of the Load Line Committee by the Board of 
Trade in 1883. Mr. Duncan was elected by the Clyde shipowners 
to represent them on that committee. In January, 1887, he deli- 
vered before the Philosophical Society of Greenock, in commemo- 
ration of the birth of James Watt, an address on the progress of 
shipbuilding during her Majesty's reign. While enlarging upon 
and speaking exultingly of the marvellous development that had 
taken place, Mr. Duncan looked upon it as a prelude to something 
very much more marvellous still in the history of shipbuilding 
and engineering. He leaves a widow and grown-up family. 
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RAILWAY MATTERS. 


Ir is expected that the railway from Sialkote to 
Jammu will be completed up to Miran Sahib in the month of 
August. The only difficulty now is the construction of the bridge 
over the river Balor at Miran Sahib, which will take some time, 
Another bridge over the Tavi will also take a considerable time. 


Tue extension of the Metropolitan Railway between 
Rickmansworth and Chesham—a continuation from St. John’s 
Wood, Harrow, and Pinner—has been opened, It traverses a 
tract of country hitherte inaccessible by rail. Chesham furnishes 
the present terminus, but it is proposed ultimately to carry the 
line to Wendover, Aylesbury, and the Midlands, 


Tue task of constructing the Athens-Larissa Railway 
has been assigned to an English firm, represented by Mr. Godfrey. 
The contract is for £9000 per mile for the main line, and £5800 for 
the branch from Theoes to the Straits of Euripus, The newspapers 
are unanimous in expressing satisfaction with the arrangement 
with the English firm, as offering assurance of a successful issue, 


Tue returns of the cross-Channel passage for the six 
months ending June, 1889, which are just published, are as follows : 
—Vi4 Calais and Dover, 133,711 engers ; vid Dieppe and New- 
haven, 49,041 passengers; vi@ Boulogne and Folkestone, 42,141 

ssengers, Vid Calais and Dover there has been an increase of 

5,822 passengers over the corresponding period in 1888; wid 
Dieppe, an increase of 24,813. 


An unusual scene was witnessed last week at the 
Hockley station of the Great Western Railway, when a large 
quantity of light steel water pipes, made by Messrs. Piggott and 
Co., of Birmingham, were despatched to Glasgow for shipment to 
Mexico. Three special trains, each consisting of forty-two 
wagons, were sent away, and each pair of wagons carried twenty- 
eight light steel spigot and socket water pipes 12in. and l4in. 
diameter by 24ft. long by 13 G. thick, all coated with special com- 
position to prevent oxidation when in work. The smaller Fy a 
were stowed inside the larger to reduce freight, a saving being 
effected by this means, we are told, of about 50 per cent, 

Mr. E. Swerennaw’s Bill relating to railway stations 
would make it incumbent on every railway company to provide 
each of its passenger traffic stations with at least two signboards 
on both the up line and the down, setting forth the name of the 
station, The name on each signboard, which is to be placed in a 
conspicuous place alongside the plattorm, is to be painted in plain 
letters equal in size to the largest letters used in any advertise- 
ment displayed within the same station. Moreover, it is forbidden 
to exhibit any advertisement within 10ft. of the station’s name as 
thus notified. For allowing an advertisement to be so exhibited 
the penalty is liable to be £5, together with 40s, for each day of 
the continuance of the offence. 


Tue Railroad Gazette says:—“ Engine No. 1012 of the 
Philadelphia and Reading recently took a train of heavily- 
loaded nger. cars from Camden to Atlantic City, N.J., 
in 59min. 40sec., the distance being sixty miles. After the recent 
test of the Strong locomotive on the Philadelphia and Reading, 
between Philadelphia and Bound Brook, on train No. 505—the 
‘two-hour’ train—the regular engines were ‘let out,’ and the 
train sheet shows a number of excellent performances. —— 
202, John Hogan, engineer, made 134 miles from Hopewell to 
Weston, in 104min., equal to a miles per hour. On June 20th, 
engine 302, engineer Butler, made 54°9 miles in 55min. from start 
to stop, including a 14min. stop at Trenton Junction. These runs 
are, however, but little better than the everyday work on this 
train.” 


Ir is stated that the Pennsylvania Railroad Company 
has decided to make another innovation in its service by placing on 
engines a connection with the steam pump, by which a hose can be 
attached, and in case of fire be of great service. Whenever a 
smash-up or wreck of passenger cars takes place, especially in the 
winter, when the car stove is doing its best, a great many lives are 
lost by fire. The new arrangement, it is hoped, will prevent a great 
many casualties. A few days ago it was givena test. The appa- 
ratus was attached to an ordinary shifting engine, and at a given 
signal the pump was put in motion. The hose, which will be about 
the length of six cars, will be carried on the tender, It is also 
ae oy ~ to equip the crews of the various trains, and train them 
in the fire rill If they prove successful, a number of passenger 
engines will be Pie Smee § 


Tue following figures show the progress made by 
Greece in the development of her railways. Eight years ago there 
only existed in this country the little Athens-Pirsus line, 10 kiloms. 
in extent—kilometre = °621 of a mile—while the country will have a 
total length of line of 1700 kiloms. when all the railways, the construc- 
tion of which has been decided upon by the Ch , are pleted 
Lines in working: Pireus-Athens-Peloponnesus, 306 kiloms. ; 
Attica, 66 kiloms.; Athens-Pireus, 10 kiloms.; Thessaby, 204 
kiloms.; Pyrgos-Katakolo, 13 kiloms. Lines under construction : 
Mylo-Tripoli-Kalama, 185 kiloms.; Patras-Pyrgos, 104 kiloms.; 
Missolonghi-Aghrinion, 44 kiloms. Lines the construction of which 
has been sanctioned by the Chamber: Athens-Larissa, 400 kiloms. ; 
Pyrgos-Pylos, 130 kiloms.; Pyrgos-Sparta Gythion, 183 kiloms.; 
Diacofto-Kalaoryta, 23 kiloms.; Missolonghi-Antirio, 30 kiloms. 
Total, 1698 kiloms. 


In an article on some of the after-effects of last year’s 
railway race to Edinburgh, Mr. W. M. Acworth says in the St. 
James’ Gazette :—Continental railway officials have been over here 
since last summer in great numbers, bent on finding out the secret 
of English speeds. Already a good many alterations have been 
introduced. For example, there is a new rapide in connection 
with the night mail out of London, leaving Paris at 8.40 ever 
morning for Marseilles, Of course it carries no second or third- 
class passengers; but as it is only four hours slower than the new 
third-class train from Aberdeen to London, which is exactly the 
same distance, perhaps that could hardly have been expected. Then 
there are two new expresses from Paris to Berne with English con- 
nections ; so that the time vid Paris is now as quick as by the old route 
through Lion and Chalons, Even Germany has got a new express 
from Berlin to Belgrade—perhaps as it only runs once a week it 
would be more accurate to say the seventh part of one. But the 
improvements in the Italian services are so remarkable that they 
must be noticed. A few years back there was a railway revolution 
in that country; the whole of the lines were taken into the hands 
of the State, and then leased to two great companies in such a 
way that there is competition throughout the whole length of the 
peninsular, Last winter the system produced the effect designed, 
and a ‘‘Race to Rome” began which has not yet seen its finish. 
The Western (Mediterraneo) Company started a ‘ ws 
express” (treno lampo) in about fourteen hours from Milan to 
Rome; the Adriatico eyer tly replied, and now that the lightning 
has been, if we may be allowed the expression, “ " by a 
further acceleration of twenty minutes which took effect on the 
Ist of June, the levin fires dart over 400 miles of country at an 
inclusive rate of nearly 33 miles an hour. Within six months 
four hours have been cut off the length of a joirney between Milan 
and Rome, Will anyono assert that a change such as this is of no 
importance? There is, however, one point of which sight must 
not be lost, The English railway companies bad been in training 
for their race for half a century. Ever since railways began 
English roads have been getting stronger and more perfect, 
English engines more capable of speed and endurance, lish 
pane me | appliances more complete, English discipline and 
organisation more capable of ing the strain of an emergency. 
There is a question whetber some foreign companies, the French 
especially, are not trying to run before they have learnt to walk. 








NOTES AND MEMORANDA. 


Ir is reported that an immense vein of plumbago has 
been found in Southern California, about twelve miles from Los 
Angeles and adjoining the town of Cresenta Canyada, Assays of 
the ore show it to be of superior grade and rich Speci: 
assay as high as 80 per cent. pinnnage. 


On both sides of the Jésen Fjord, on the west coast of 
Norway, mountains rise perpendicularly to a height of several 
thousand feet, Recently stones and rocks, some of which are said 
to have been as large as a house, began to fall on the western side 
of the fjord. The avalanche continued for over two hours, accom- 
panied by a noise heard ten miles distant, 


In 1816 it took just one bushel of corn to buy one 
— of nails, now one bushel of corn will buy ten pounds of nails. 

en it required sixty-four bushels of barley to buy one yard of 
broadcloth, now the same amount of barley will pay for twenty 
yards of broadcloth. It then required the price of one bushel of 
wheat to pay for one yard of calico, now one bushel of wheat will 
buy twenty yards of calico, 


Mr. Boswortu-Smitu, in a report on the Kolar Gold 
Field, in Southern India, issued by the MadrasGovernment, records 
some ‘‘ finds” of old mining implements, old timbering, fragments 
of bones, an old oil lamp, and broken pieces of earthenware, 
including a crucible, the remains of ancient mining operations, 
He expresses astonishment at the fact that the old miners were 
able to reach depths of 200ft. or 300ft. through hard rock, with the 
simple appliances at their command ; and he describes the method 
which he thinks they pursued, sinking pits at short distances from 
each other, and leaving a ‘‘ bar” between to prevent falling in. 


TuE statistics of the coal, iron, and steel production of 
France in 1888 exhibit a marked increase in the output of coal, anda 
smaller increase in the manufacture of iron and steel. In 1887 the 
collieries of France yielded about 21,000,000 tons of coals; in 1888 
they gave 22,500,000 tons. The precise amount of the increase is 
1,664,351 tons, of which the largest share was furnished by the 
departments of the Pas-de-Calais, Nord, and Haute-Loire. The 
total yield of the French blast furnaces in 1888 was 1,688,976 tons, 
The quantity of puddled and refined iron was 833,839 tons in 1888, 
as against 771,610 tons in 1887, Puddled and other steel, as rails, 
plate, &c., was produced to the amount of 575,646 tons in 1888, 
against 493,294 tons in 1887. 


Ir is stated that the meteoric stone found in Scania, 
and acquired by Baron Nordenskiild for the National Museum at 
Stockholm, fell on April 6th, and that its fall was accompanied by 
a red flash like lightning and a thunder-like detonation. It weighs 
11 kilos., and had made a hole 30 cm. in depth; but having 
recoiled, it lay on the level ground at the edge of the hole. The 
colour is greyish-black, and the fracture greyish-white. From a 
hasty analysis made by Herr A. Wingiirdh, of Helsingborg, the 
chief mass appears to consist of manganese, in which are yellow 
and grey particles of metal. The meteorite seems to have been in 
a aeee state, being covered with a glazed coating of fused metal 
half a millimetre in thickness, 


Aw abstract of a useful paper on “ Existing Tal les for 
Aqueous Solutions of A ia at Different Specific Gravities” is 
given in the Journal of the Society of Chemical Industry, No. 5, 
vol, viii. :—In conclusion, ‘‘a strange and little-known phenomenon 
is mentioned, which may be observed on neutralising an ammo- 
niacal solution with acid. If litmus solution be used as an 
indicator, it appears that there is a difference whether the acid is 
added to the ammonia or whether ammonia is added to the acid. 
If a standard acid solution be added to ammonia, the litmus 
solution indicates the neutral point sooner than if ammonia be 
added to the same standard acid. The use of litmus solution as an 
indicator with ammoniacal solutions is therefore unsafe; red litmus 
paper acts more satisfactorily, whereas methyl-orange can be highly 
recommended,” 











Ar a recent meeting of the Chemical Society a paper 
was read on ‘“‘The Atomic Weight of Zinc,” by J. H. Gladstone, 
F.R.S., and Walter Hibbert. The authors have observed that 
when amalgamated zincis used as anode in a zinc sulphate volta- 
meter, the metal dissolved appears to be free from impurity. This 
they attribute to the electro-chemical relations between zinc and 
its ordinary impurities, the latter being less readily attacked than 
the more electro-positive metal. Results obtained in different 
voltameters with the same current showed a very close agreement, 
and the authors therefore determined the atomic weight of zinc 
by applying Faraday’s law of electrolysis. For this purpose a 
series of copper, silver, and zinc voltameters were arranged in a 
simple circuit, and the quantity of zinc dissolved was compared 
with the weights of deposited silver and copper. The results of 
five experiments are given, but as two zinc voltameters were em- 
ployed in each, the data afford ten comparisons of the equivalents 
of silver and zinc, and eight comparisons of those of zinc anc. copper. 
The mean ratio of the equivalents of silver and zinc is 3-208 + 
000008. Taking the atomic weight of silver as 107°93, this ratio 
gives 65°44 as the atomic weight of zinc. If silver is taken as 
107°66, zinc = 65°29, The copper sulphate voltameter gave 65°37. 
ba two comparisons indicate 65:3 as being very near the true 
value. 


AT arecent meeting of the Physical Society, the follow- 
ing communication was made: ‘Note on some Photographs of 
Lightning and of ‘ Black’ Electric Sparks,” by Mr. A. W. Clayden. 
The lightning a three in number, were obtained during 
the storm on the 6th inst. Two flashes seen on one plate show a 
complicated and beautiful structure. One of them is a multiple 
flash, and flame-like appendages point upwards from every angle. 
The other is a broad ribbon, and although the plate shows signs of 
movement, the displacement is not in a direction such as would 
produce a ribbon-like effect from a simple flash. The second plate 
shows four flashes, none of which are ribbon-like, though the 
camera had moved considerably. The third plate was exposed to 
six flashes, one of which was believed to down the middle of 
the plate, but on development only a triple flash in one corner 
of the plate was seen. Careful search, however, revealed the 
central flash as a dark one with a white core, and other dark flashes 
were subsequently found, The plate was very much over-exposed, 
and this suggested that black flashes might be due to a sort of 
cumulative action caused by the superposition of the glare from a 
white cloud upon the normal image of the flash. ‘To test this, 
sparks from a Wimshurst machine were photographed, and 
before development, the plates were exposed to diffused gas 
light for a short time. The bright sparks yielded normal images 
with reversed margins, and the faint ones were completely reversed. 
Other experiments showed the reversal to spread inwards as the time 
of exposure to gas light increased, Finally, reversal was effected by 
placing a white screen behind the spark to represent a white cloud, 
the only illumination being that of the spark itself. In the discus- 
sion which followed Mr. W. N. Shaw exhibited a photograph taken 
during the same storm, which is particularly rich in dark flashes 
branching outwards from an intensely bright one. In some places 
the bright line has dark edges, and in one a thin bright line 
runs along the middle of an otherwise dark portion of the flash. 
In answer to Mr. Inwards, Mr. Shaw said the plate was exposed 
about half a-minute, and the former thought that under those con- 
ditions the ap ce of the plate did not contradict Mr. Clayden’s 
hypothesis, Speaking of the same es, Prof. Perry con- 
sidered that Mr. Clayden’s observations would explain the result, 
for a bright flash required more —_ to diffused light to 
reverse it than did a faint one. Prof. say reminded the meet- 
ing that Prof. Stokes’ ‘‘ oxides of nitrogen ” explanation was still a 
possible one, 





MISCELLANEA, 


Mr. C. F. Marston, associate surveyor, Walsall, has 


been elected surveyor and engineer for the Borough of Sutton 
Coldfield. 


Aw interesting paper on the “ Purification of Alcohol 
by means of Hydrocarbon,” by W. 8. Squire, P.H.D., is published 
in the Journal of the Society of Chemical Industry for last month. 


In a recent number of the Journal of the British 
Associution > A Mining Students, there is a valuable and thoughtful 
nad on ‘Coal Dust and Colliery Explosions,” by Mr. R, A. 8. 

dmayne, 


Tue Mortlake District Highway Board have appointed 
Mr. Henry Richards, C.E., Kingston-on-Thames, chief surveyor to 
the Board, in place of the late Mr. J. C. Medworth, who died at 
the advanced age of eighty-five years, 


Tue London Chamber of Commerce, through its 
electrical trades section, has issued a list of foreign import 
duties on dynamo machines and electric lamps. The duties vary 
from nominal charges to 45 per cent. in the United States, 


At the usual weekly meeting of the London County 
Council, on Tuesday, Mr. Joseph Gordon, M. Inst. C.E., engineer 
and surveyor to the borough of Leicester, was appointed chief 
engineer of the Council at a salary of £1500 a year. ‘The Standing 
Committee r ded the appointment of a valuer at a salary 
of £1000 a year. This was agreed to. 


Tue Union Ironworks Co., San Francisco, which is build- 
ing the cruiser Charleston, has made application to the Secretary 
of the Navy for an extension of four months in the time allowed 
by the contract for the completion of the vessel. The application 
is based Mm the statement that the plans for the vessel, which 
were purchased by the Navy Department from English shipbuilders, 
were defective. 


A contract for two large duplex gas compressors and 
boilers for the Kentucky Rock Gas Company has been placed with 
the Clayton Air Compressor Works, Dey-street, New York. These 
compressors have a capacity of 2,000, cubic feet per day, and 
are to compress the natural gas at the wells to a pressure of 200 lb. 
pal square inch, and force it a distance of thirty-two miles to 

uisville for light and power purposes. 

Tue South Staffordshire Institute of Iron and Steel 
Works’ Managers are to make an excursion to the Manchester 
Ship Canal Works on the 19th inst. By the kindness of Mr. 
Leader Williams, the engineer, and Mr. T. A. Walker, the con- 
tractor, members will be enabled to travel the whole iength of the 
Canal cutting, z.¢., from Salford Docks to Eastham. Mr. W. 
Yeomans, Rowley Regis, is the secretary. 


Tue Home Secretary has decided to recommend her 
Majesty to grant the Albert medal of the second class to John 
Smith, a labourer employed in the steel melting department of the 
Norfolk Works, Shefheld—Messrs. Thos. Firth and Sons. Smith, 
with a companion named Stanley and others were working some six 
weeks ago when Stanley accidentally fell into a furnace pit on toa 
red-hot ingot. Smith, at great risk, went into the pit and brought 
his fellow-workman out of the fire. Unfortunately, Stanley was so 
terribly burnt he died a few days after. Smith, who was himself 
severely scorched, literally imperilled his life for his companion. 


In the report of the Court of Inquiry respecting the 
loss of her Majesty's ship Sultan, the following e occurs :-— 
‘* We desire to call attention to the great value of the Shand and 
Mason pump, which was fitted in this ship, and would point out the 
desirability of having in every ship a boiler in which steam could 
be rapidly raised for fire or pumping purposes, and sufficiently high 
to be above all risk of being flooded from the bilge. This has been 
brought the more vividly to our notice by the fact that it is stated 
the Shand and Mason threw 700 tons an hour, while all the rest of 
the hand pumps threw only eighty-seven tons. We are further of 
opinion that the pump used with it should be also capable of being 
worked by the main boilers.” These engines were illustrated in 
our pages some nine years ago. 


ConsIDERING the great interruption caused bystrikes, the 
output of new shipping from the Clyde yards during June has been 
satisfactory, the fresh tonnage launched being 23,841 tons, against 
20,657 in the same month of last year, and 16,725 tons in May, 
1887. During the past six months the launches have aggregated 
130,400 tons, as compared with 95,000 in the first half of 1888, and 
the production is the largest in the same period since 1884, when 
149,000 tons was put into the water from January to June inclusive. 
The new contracts placed in June were comparatively few, but 
there is it that the work on hand may be considerably 
augmen’ during the current month. In fact, the Government 
contracts referred to above will help very materially to prolong 
the activity in the shipbuilding trade. 


Art the Liverpool Town Council on Friday a letter was 
read from Mr. Solway, chairman of the Salop County Council, 
asking whether the local bodies could be represented on the in- 
quiries as to the stability of Vyrnwy embankment of the new 
Liverpool waterworks on the upper waters of the Vyrnwy river. 
Mr. Alderman Bower, chairman of the Water Committee, said 
there was no foundation whatever for the alarmist rumours about 
the safety of the embankment. It had been built of solid stone 
throughout, fully up to the plans of Mr. Hawksley, and some 
additional precautions had been taken. The most delicate tests 
continuously applied showed that the deflection of the embank- 
ment had never exceeded ;,in., instead of lin. as reported. He 
concluded by moving that, in the opinion of the Council, there 
was no necessity for an inquiry, and this was unanimously 
agreed to. 


Sir Davin Satomons, Bart., threw open his new town 
house, 49, Grosvenor-street, W., on Friday evening last to a 
large gathering of members of the scientific world. The invita- 
tion was to meet the president and Council of the Institution of 
Civil Engineers, the president and Council of Electrical Engi- 
neers, and the president and Council of the Physical Society. 
The string band of the Royal Artillery was in attendance during 
the evening, and by om a large and varied selection of music. 
Many of Sir David Salomon’s electrical appliances were on view, 
and the visitors were admitted to the small but well-appointed 
workshops which have been fitted up on the first floor, Con- 
siderable interest was displayed by the guests in the movable 
shades used to protect the eyes of the workmen from the glare 
of the electric lights, and to concentrate the light upon the work 
in the lathe or vice. 


TuE latest novelty in military inventions is a vegetable 
cartridge shell, to which French periodicals are calling attention. 
This invention would, no doubt, become of great importance 
should the results that are claimed for the same be confirmed. 
Frenchman—M. Bieunait—is said to have found the means of 
replacing the metal shell of cartridges by one of a vegetable 
composition, which will be entirely consumed in firing. This 
cartridge scarcely weighs one-half of a metal cartridge, the price 
is considerably less, and its use will do away with all the drawbacks 
attached to the extraction of the shell after each shot. As the 
metal shell, however, secures the closing of the gun, M. Bieunait 
has invented a new contrivance, which may be easily affixed to 
every gun at a small expense, and which would give to his 
vegetable shell the same advantage as by those now in 
use. The employment of these new cartrid would enable 
soldiers to carry twice the number now allowed, and thereby the 





difficult problem of the supply of ammunition in battle would be 
greatly simplified, 
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EFFECTS OF PROJECTILES ON ARMOUR PLATES. 


(For description see page 27.) 
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P. C, W.—There is no such book in existence. 

F. M. D.—There is no such paper. If you will say whether you want civil or 
mechanical engineering, we can answer your question ; not else, 








COTTON v. HEMP DRIVING ROPES. 
(To the Editor of The Engineer.) 

Srr,—Can any of your engineering friends inform me if cotton main 
an will drive more horse-power than hemp ropes, and what 
might e difference ? W. #H. 

Ifast, August 9th. 





DINAS BRICKS, 
(To the Editor of The Engineer.) 

S1r,—To enable us to reply to a foreign correspondent, we should be 
much obliged to any reader for a reply to the following question :— 
Whether in the manufacture of Dinas bricks there is not some ingredient 
used for binding the silica, The silica only mixed with lime does not 
te a compact brick. Any information about the composition of 

nas bricks will be much esteemed. Gorton. 

July 10th. 
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MARRIAGE. 
On the 9th inst , at St. Jude’s Church, Wolverhampton, Mr. WiLt1am 
Henry Dovctas Kopotsam, C.E., Gairloch, Parkdale, Wolverhampton, 
oungest son of the late Mr. William Robotham, of Derby, to Caroline 
ary. eldest daughter of Mr. Christopher Atkinson Newnham, J.P., of 
Wolverhampton. 
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M. SCHNEIDER ON THE NETTLE TRIALS, 


WE give on another page an answer to Sir Nathaniel 
Barnaby’s expression of opinion on the Nettle plate trials. 
Sir Nathaniel considered that these trials showed that 
not only were the English compound or steel-faced plates 
superior to the solid steel plates of Creusot, but that the 
solid steel English plates had also shown greater powers. 
To this Messrs. Schneider make the reply we have printed 
elsewhere. Messrs. Schneider’s general position is reason- 
ably expressed, and the ground taken is new to us and well 
worthy our attention, especially couched as it is in sober, 
matter-of-fact language; and we feel indebted to Messrs. 
Schneider for such a communication. As we understand 
them, their position is as follows:—A compound or steel- 
faced plate has peculiar power to break up projectiles of 
medium quality, because the face is formed of extremely 
hard steel. Against such projectiles it acts to the 
greatest advantage. Projectiles are now, however, made, 
such as those of chrome steel, which are more than a 
match for the hard “face plate.” Projectiles of large 
calibre may do the same without extraordinary excel- 
lence; and this “ face plate” once overcome, the resistance 
of the soft back is small compared with that of the solid 
steel. 

This statement rests on features which we ourselves 
have recognised before now. As hitherto made, we have 
power out that the compound plate, with a wrought iron 

oundation making up two-thirds of its thickness, has 
“less bone in it” than the solid steel. It therefore 
depends more on its backing. We have pointed out that 
the stringent requirements of our naval authorities as to 
cracks in the back have made a soft back, and one with 
low tensile strength, an absolute necessity ; for whatever 
may be the power of elongation of metal under statical 
strain, it yields by fracture under fire in preference to 
elongating, unless such elongation is easily effected. 
Hence Messrs. Schneider’s position is then perfectly 
comprehensible and reasonable. It is necessary, Saaeiea 
to prove that it is true, not merely that such a result 
might be reasonably looked for. Messrs. Schneider give 
us an example taken from an experiment in 1880, and 
that with a projectile possessing less power to perforate 
the plate opposed to it, than the shot fired at the British 
plates on board the Nettle. 

Messrs. Schneider say that plates have improved since 
then; but so also have projectiles, and the fact that these 
quoted are very little deformed does not put it out of 
the question that they may have lost something of the 
sharpness of form and point so admirably retained by 
Chrome projectiles or those of Krupp, comparatively 
recently manufactured without chromium. Messrs. 
Schneider say that solid steel plates are now thought to 
be necessary for the proof of projectiles in France. If so, 
may we not naturally ask why we are not favoured with 
a more recent result than one of 1880, Surely a plate of 
greater thickness compared with the projectile than that 
instanced as the usual test must occasionally be attacked. 
In Tue Enarneer, of February Ist last, we gave a report of 
a Schneider solid steel plate tried in Sweden for the Gota; 
a result which we thought less satisfactory for the plate 
than those of the Nettle plates, chiefly because there were 
obviously “through cracks.” The projectiles employed un- 
fortunately were chilled iron, and from Messrs. Schneider’s 
point of view now given to us, this comparison 
— not be considered to carry weight, because the 
chilled projectile might be held, and reasonably so, to be 
specially liable to be broken by the hard steel face of the 
compound plate, and consequently to come under the head 
of the inferior projectiles which are specially well kept 
out by compound plates. Messrs. Schneider, however, 
have referred to Shoeburyness. At the present moment 
there are standing on that proof ground a sort of army of 
plates of 9in. thickness, which have been used for the 
proof of steel 6in. projectiles. Among them will be found 
rg Sven, roy and a few solid steel plates, and while 
the latter have performed remarkably well, especially 
in one instance, the feature of through cracking is 
specially observable as compared with the compound, 
where the work is done in bulging. We donot lay 
stress on these results except this general feature, 


for the quality of the projectile must be known in 


each case to enable a fair comparison to be made, 
and this we are not in a position to give. For ourselves 
we do not wish to lay too much stress on through crack- 
ing. Far from it. We have long held that our own autho- 
rities have gone too farin their opposition to solid steel. We 
believe that.a total maximum of resistance to projectiles 
is best secured by hardness, not only in the face-plate, but 
entirely through, such as can only be obtained at the cost 
of some liability to through cracking, a good system of 
bolting being relied on to hold up the cracked sists and 
retain a considerable measure of resisting-power should 





the ship be struck again on the same plate; and for the 
plates carried on cruisers, where it is everything to keep 
out one or two blows with a comparatively thin plate, we 
should use much harder armour, even at the cost of bad 
fracture. In saying this, observe we by no means give 
up the compound principle. We only employ it with 
harder metal, the face still being very much harder than 
the back. Our contention has been that the compound 
principle is a sound one. That is to say, that it is better 
to have a face whose hardness exceeds that of the body in 
a much greater degree than can be given by hardening 
the face of a mass composed throughout of metal of the 
same quality, The want of homogeneity, we think, may 
do more good in preventing through cracks, than evil in 
allowing the steel face to strip off. 

With regard to the figures on which Messrs. Schneider 
base their calculations, we would observe that we have 
given them exactly as we received them. We donot mean 
by this to accept them as representing our experience. In 
England we have always considered that the penetration of 
wrought iron to steel-faced or solid steel is as five to four, 
and we could instance trials made in Russia and Italy which 
appear to suggest that the same impression prevails in those 
countries. Consequently, we do not for a moment accept the 
paternity of the conclusions arrived at by Messrs. Schneider 
as to what wrought iron would have done. In detail, the 
analysis of the calculations of Messrs. Schneider is not 
as quickly made as we hoped on inspecting such simple 
figures, because there are mistakes in the figures such as 
always cause a little trouble and delay. To begin with, 
Gin. is not equal to 152 mm., but to 153mm.; 10 5in. does 
not equal 266mm., but 269mm. More serious mistakes 
occur concerning energy, &c. We do not, however, want to 
raise difficulties, because we feel indebted to Messrs. 
Schneider for the communication, and are impressed with 
the courteous and fair tone of it. We only wish that 
they could supply us with recent results obtained by steel 
projectiles against solid steel plates, and we again express 
our regret that they did not see their way to come to 
terms with the Admiralty for competition on board the 
Nettle. 


THE METROPOLITAN SEWAGE CONTROVERSY. 


Sir Henry Roscox has issued what may be called a 
manifesto, “On the Metropolitan Sewage Question.” The 
document deserves attention as the production of an 
eminent chemist, who is also a Member of Parliament, a 
Fellow of the Royal Society, and a Doctor of Civil Law. 
Of course it is quite possible that the essor of these 
honours may err, as other distinguished authorities have 
erred, in discussing so complicated a subject as the treat- 
ment of sewage, especially in so peculiar a case as that of 
the metropolis, where the volume to be dealt with is so 
enormous, and undergoing such rapid augmentation. 
Reckoning the present discharge at 160 million gallons 
per day, this quantity would till a channel 30ft. wide, 
10ft. deep, and sixteen miles long. On the authority of 
the recent Royal Commission on Metropolitan Sewage 
Discharge, we might give a yet higher figure, for the 
Commissioners stated five years ago that the quantity of 
sewage actually discharged into the river, at the two 
outfalls of Barking and Crossness, had then amounted, on 
the average of a few past years, to about 170 million 
gallons per day, or nearly 19,000 cubic feet per minute. 
The London sewage, apart from any accidental mixture 
of rain or spring water, was considered to be about equal 
to the amount of the water supply, then reckoned at 
144 million gallons perday. To deal with quantities such 
as these is a colossal task, and is necessarily costly. A 
mistake will be serious, both in finance and in respect to 
sanitary considerations. We may be thankful that Sir 
Henry Roscoe takes up his pen to guard the metro- 
politan authorities against taking a false step. But 
if Sir Henry happens to lead in the wrong direction, 
his name and fame will render him all the more 
dangerous. Although an eminent chemist, Sir H. Roscoe 
is not necessarily an authority on sewage. He was called 
in by the late Metropolitan Board to advise on that 
subject, and, having been placed in authority at the out- 
falls, proceeded to treat the sewage with chloride of lime, 
a plan which Mr. Dibdin, the Board’s chemist, had pre- 
viously tried and abandoned. The pamphlet which Sir 
H. Roscoe has just given to the world states that during 
the summers of 1887 and 1888 the sewage at both out- 
falls was deodorised under his advice and directions. Yet 
in the month of August, 1887, we find a correspondent, 
who gave his name and address, writing to the Daily 
Telegraph with a pen dipped in the sediment of a sample 
of river water taken from the Thames at Blackwall. 
About the same time Dr. Dupré addressed a letter to the 
Metropolitan Board, expressing his anxiety that the 
public should not hold him responsible for the state of 
the river. The plan which he had approved had been 
superseded by another, and he feared that the public 
might not be aware of the change. Such was the con- 
dition of the Thames that Dr. Dupré described the river 
as foul and offensive, and possessing the character of a 
sewage stream. This hapless state of things ensued 
after Sir H. Roscoe had been dosing the sewage with 
chloride of lime, in the form of bleaching powder, and his 
explanation was that the river had become bad because 
of a deficiency in the rainfall. At the close of August, 
Sir Henry resorted to manganate of soda, as being a more 
efficient deodorant than the bleaching powder. 

In his present statement, Sir H. Roscoe mentions that 
the result of his advice was “a considerable saving of 
money-to the Board—about £56,715 for the two years 
1887 and 1888—and at. the same time the publication of a 
scientific investigation as to the question of sewage treat- 
ment, with a discussion of the question as to the employ- 
ment of deodorants.” But this was not purifying the 
river, neither was it likely that such a result would 
accrue. Sir H. Roscoe himself pointed out that if he 
expended as much as Mr. Dibdin proposed, namely, 
£40,000 per annum for chemicals, the operation “ would 
not prevent a foul condition of the river occurring during 
the summer months.” What, then, is to be done? 
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Where and what is Sir H. Roscoe’s prescription? He 
finishes his story by saying, “The suggestion which I 
wish to make is, that the Main Drainage Committee ”— 
that is to say, the Main Drainage Committee of the 
London County Council—“ should at once appoint an 
engineer and a chemist of position to report to them on 
the whole question of the treatment and disposal of the 
metropolitan sewage, as a basis for future action.” More 
engineering, more chemistry, more reports! Happily, 
the London County Council is fresh to the work, and we 
trust that distinguished body will grapple bravely with 
the difficulties. 7 despair, the Council may feel disposed 
to take a bold leap, and extend the outfalls to Sea Reach, 
perhaps adopting the Canvey Island project. But 
wisdom would seem to suggest that the Council should 
first of all make trial of what is nearly ready to hand. 
The precipitation works at Barking are approach- 
ing completion, and those at Crossness will not 
be long behind. Sir H. Roscoe may quarrel with the 
works, and with Mr. Dibdin’s chemical project. But 
Sir Henry cannot claim such extraordinary success—or 
any success at all—with his own plans as to make him a 
judge over Mr. Dibdin and Dr. Dupré. The Council will 
do well to see what is the effect of the lime and iron pro- 
cess, supplemented by the permanganate. Chemists will 
quarrel to the end of the chapter, and the chapter will 
only end by something being done. Sir H. Roscoe has 
been left out in the cold by the County Council, but now 
gives that body the benefit of advice for which he receives 
no fee or salary. For this advice gratis he may or may 
not be thanked; but certainly his document is not likely 
to exhilarate the ratepayers. According to his showing, 
works, machines, and ships, costing something like a 
million, are alla mistake. Unfortunately his criticism is 
largely of a negative character. He is “of opinion that 
the proposal of the Metropolitan Board of Works for the 
disposal of the metropolitan sewage is based on false 
principles.” In support of this opinion, reference is made 
to the recommendations of the Royal Commission of 1882, 
any departure from these being considered fatal. Yet the 
Commissioners allow that the liquid portion of the 
sewage, remaining after the precipitation of the solids, 
“may, as a preliminary and temporary measure, be suffered 
to escape into the river,” at the two present main outfalls. 
The plan of the late Board may be considered as partly 
complying with the condition, the departure from it bein 
founded on the hope that the process to be adopted ha 
prove sufficient without going further. The Royal Com- 
missioners considered that the effluent thus produced 
would, as a permanent measure, require further purifica- 
tion before entering the river at the existing outfalls. 
“This,” said the Commissioners, “ according to the present 
state of knowledge, can only be done effectually by its 
application to land.” In the case of the metropolis, it was 
considered that the best method of applying the liquid to 
land with a view to its purification would be by inter- 
mittent filtration. But the Board believed that this end 
might be attained by a chemical treatment of the effluent, 
for which purpose manganate of soda and sulphuric acid 
were proposed. Sir Frederick Abel, Dr. Alexander 
Williamson, Dr. Odling, and Dr. Dupré, all reported in 
favour of this method, Dr. A. Williamson having himself 
been a member of the Royal Commission. For the preci- 
pitation of the solids, preceding the treatment of the 
effluent, these chemical authorities approved of the plan 
adopted by the Board, namely, the use of lime and sul- 
phate of iron, in the proportion of 3°7 grains of lime to 
one grain of the sulphate for each gallon of sewage. 

With such support as this it seems only fair and 
reasonable that the scheme elaborated under the auspices 
of the Metropolitan Board should be tried. If it fails, 
and land for intermittent filtration cannot be found, the 
Council may fall back on the recommendation of the 
Commissioners, who say that if suitable land, in sufficient 
quantity, and at a reasonable cost, cannot be procured 
near the present outfalls, the “sewer liquid,” as they 
somewhat artfully call it, “after separation from the 
solids, should be carried down to a lower point of the 
river, at least as low as Hole Haven, where it may be 
discharged.” Precipitation of the solids is not a very 
difficult matter to effect, and experiments justify the 
expectation that Mr. Dibdin’s chemical dose, small as it 
may appear, will prove sufficient for this purpose. Mr. 
Dibdin does not pretend that his process will remove 
much of the matter in solution. In the paper which he 
read before the Institution of Civil Engineers at the 
commencement of 1887, he produced a tabulated state- 
ment showing the results of the examination of 
twenty-three series, each consisting of twenty-five 
different effluents, obtained by as many processes acting 
on a sample of sewage collected from the metropolitan 
system. This exhaustive examination was brought 
forward to show that no practical process of chemical 
precipitation is capable of removing more than a limited 
quantity of the oxidisable organic matters existing in 
solution in London sewage. Sir H. Roscoe cites these 
facts to show that Mr. Dibdin’s process is inadequate. 
But Mr. Dibdin has contended that the process is not 
inadequate for the purpose which he has in view, 
and he has himself shown what it will not do, 
as well as what it will. Still Sir Henry falls foul 
of the scheme on all sides, even where it agrees with 
the recommendations of the Royal Commissioners. Thus, 
one of the “false principles” which he denounces is that 
of “pumping the sludge into tank steamers and sending 
it out to sea.” Yet the Royal Commissioners said, at the 
close of their report, “‘The solid matter deposited as 
sludge can be applied to the raising of low-lying land, or 
burnt, or dug into land, or carried away to sea.” The 
owners of the low-lying land do not seem to desire the 
sludge. To burn it is to create a nuisance, to dig it into 
land is expensive, and to carry it away to sea is, for the 
present, the most ready method. Sir H. Roscoe objects 
to the underground settling tanks at Barking and Cross- 
ness, and says he “entirely concurs with Sir Robert 
Rawlinson that it is a mistake to store the sewage at the 


for retaining it during the period of flood tide.” We are 
not aware that there is any intention of retaining the 
sewage in these receptacles for any longer period than the 
state of the tide may render necessary. Why deposition 
should be objected to in the interval we do not under- 
stand, if there is to be deposition at all. 

It seems somewhat startling that although seven years 
have passed away since the Royal Commission was 
appointed, with Lord Bramwell at its head, and nearly 
five years have elapsed since the final report, the ultimate 
ae of the London sewage is still a matter of dispute, 
and it is seriously proposed that “the whole question” 
shall be reopened, so as to obtain “a basis for future 
action.” Such is the scientific progress of the age that it 
seems possible to do everything except get rid of the 
sewage in a satisfactory manner. This, at least, appears 
to be the case with regard to London. Should the elec- 
trical treatment of sewage prove as economical as it is 
physically perfect, of course the entire subject will pre- 
sent a new aspect, and no one need be blamed for not 
discerning such an issue when the Royal Commission was 
sitting. But for the present it is exceedingly difficult to 
say what particular plan will finally be carried out. A 
new power now holds the reins, and no one knows which 
course will be taken. Sir H. Roscoe advises a fresh 
inquiry; but whether this is resolved upon or not, the 
works now in hand ought to be carried on to completion 
as quickly as possible, and put to a practical test. As for 
Mr. Webster’s electrical process, we see that steps are 
being taken to put it to the proof, and the result will be 
one of peculiar interest. If it delivers us from the 
agonies of the chemical controversy, that will, of itself, be 
a considerable boon. 


' 





THE HALF-YEAR’S RAILWAY WORKING. 


THE exact results of the working of the chief railways will 
not be known for some three weeks, and guesses at dividend 
prospects are unwise; but some of the facts that have accumu- 
lated are interesting. In the case of the North-Eastern Rail- 
way, for instance, there is recorded one of the heaviest increases 
of traffic known for many years, and it is rather remarkable 
that it has accrued in every department. Roughly put, the 
traffic receipts of the company named show aa increase of 
£220,000, which is approximately derived in proportions of one- 
third from minerals, one-third from merchandise and cattle, and 
the remainder from passengers, dock dues, &c. It will be pro- 
bably found, when the details are obtainable, that the propor- 
tionate increase is the largest from the passenger traffic, which 
has been shown by the weekly returns to have been exceedingly 
heavy on the line in question. There has been a somewhat 
similar result on most of the great English railways; and a look 
at the weekly traffic returns of the Irish railways shows results 
which prove that the accession of traffic has been known in the 
sister isle. It would be too much to expect that such an 
increase as that we have stated should be general—it is an 
increase which will be certainly at the rate of 9 per cent. on 
the gross traffic of the corresponding half of the past year; 
and in the case of the company named, it is an increase on 
the first half of the year for four years in succession. Cer- 
tainly, it gives hopes that there will be increased dividend; 
but it must never be forgot that there must be very largely 
increased expenses in the earning of that handsome addi- 
tion to the revenue, because there is not only the increased 
use of fuel, and other materials, but there is also a 
higher price paid for fuel, for iron, and for other articles. We 
are too apt, however, in considering the question of railway 
working to remember merely the dividend on ordinary shares, 
which is increased, but we forget too much the large propor- 
tion of debenture and preference stock which continues sta- 
tionary, and the return on which reduces very materially the 
interest paid. Concurrently with the addition to the interest 
paid, however, there is certainly a better return to the traders 
who supply the railway companies, a very much larger amount 
is paid to the workmen for wages ; and it has been estimated— 
and that with a good show of reason—that out of every £1 
additional received by the railways, fully 10s. is paid thereout, 
to the workmen employed by the railways, for the fuel and for 
other materials, so that one-half of the increased receipts ot 
the railways almost passes, directly or indirectly, into the 
labour market. Thus looked at, the result of the half-year’s 
working of the railways is one of the truest indications of the 
improvement in the labour market; and it is all the more 
gratifying that it is found in nearly all parts of the United 
Kingdom. It must continue for some time, because the spend- 
ing of the large additional sums we have hinted at in the labour 
market, and in paying a little larger interest on capital, must 
very considerably increase the purchasing powers of the people, 
and will give a demand that will continue for some time to 
come, the more especially if the additional stimulus is found 
still showingitself. Ina few weeks the dividend announcements 
of the company will be made, and though the increase in divi- 
dend may not be so large as some expect it, the larger pay- 
ments made for labour will benefit the nation. 


THE PURSUIT OF KNOWLEDGE UNDER DIFFICULTIES. 


An ambitious enterprise is causing some commotion in the 
Midlands. A party of fifty American workpeople, including 
four women, each representing a distinct trade, are on their way 
to Europe, It is a pilgrimage with a purpose. They are to visit 
Birmingham, Manchester, Sheffield, Bradford, and London; 
thence to Rouen, Paris, Lille, Brussels, Antwerp, Cologne, Essen, 
Crefeld, Rotterdam, Edinburgh, and Glasgow. The object of 
the expedition is stated to be to accumulate information con- 
cerning the advance of industrial art from the point of view of 
actual working men. Each member has been selected for the 
knowledge he has of his trade, his capacity for observation, and 
his ability to convey to others a fair idea of what he may see, 
The half-hundred experts are to be accompanied be a staff of 
correspondents, artists, and photographers. There will be no 
attempt, it is said, to discover the secrets of European methods 
of manufacture, the hope being that by taking a general view of 
the industrial situation by visits to important manufacturing 
cities, and the Paris Exhibition, information and impressions may 
be obtained that may be of value “not only to the members of the 
expedition, but to the mass of their fellow-labourers at home.” 
No doubt; but the visit to the cities will be of no use unless 
the pilgrims are permitted inside the industrial establishments 
where alone the information and impressions can be obtained; 
and it will require a great deal of persuasion to convince the 
manufacturers of Sheffield, Birmingham, and Bradford, that a 





outfalls in underground tanks for any other purpose than 





general view of the industrial situation.” This country has 
been very free in showing her industrial hand in the past—too 
free, as many people suppose. There might have been reason 
for this generosity when England was the workshop of the 
world, Affairs are now entirely altered. The consumers and 
customers of a few years ago have become makers and competi- 
tors. We are jostled even in our own markets. Can we afford 
to wear our hearts upon our sleeves “for daws to peck at?” 
The Midland manufacturers, if the lesson of former years is 
borne in mind, are certain to present difficulties to the small 
army of observation now crossing the Atlantic to “take a 
general view of the industrial situation.” It requires no 
prophet to foresee that whether it is “general” or not, an 
“outside view” will in most instances have to content the fifty 
and their friends who thirst for the information of other people, 


THE STRIKE IN THE WROUGHT NAIL TRADE, 


WE have several times called attention, recently, to the con- 
dition of the wrought nail makers in South Staffordshire and 
East Worcestershire, and indeed the facts about this industry 
which have lately been revealed during the evidence taken by the 
Royal Commission on Sweating, supplemented by the report of 
the Board of Trade inspector, have been such as compelled con- 
sideration. There are probably few sections of the trading com- 
munity who will not be in sympathy with the steps the nailers 
have now taken to better their position. The strike which has 
this week begun, involves, it is estimated, about 15,000 indi- 
viduals. It is just two years since the nailers last went on 
strike. The general standards of pay at that time were, it is 
stated, below “the 1879 list”—which is supposed to usually 
govern wages—by as much as 20 per cent. in the case of ordinary 
nails, and 30 per cent. for hobs. The masters then consented 
to raise the standards to within 10 per cent. of the 1879 list for 
ordinary nails, and to within 20 per cent. for hobs. What the 
operatives now ask for, is, a further advance so that the 1879 
list may be fully touched by ordinary nails, and that hobs be only 
10 percent. behind. Strikes in some trades are as commonas black- 
berries in summer, but the case of the wretchedly paid wrought 
nail makers, with their average weekly wage of about ten 
shillings, possesses features which lift it out of the sphere of a 
mere local trade dispute, and claim the attention of all who 
believe that the day for the British manufacturer to make his 
money out of human flesh and blood, so to speak, is gone by. 
It is pleasing to know, that with this view, a number of the 
masters in the industry in question are fully agreed. It is to be 
hoped that this feeling may spread, and that the possible diffi- 
culties of a slack demand and heavy stocks may not be allowed 
to outweigh just reasons for granting the moderate advance 
demanded, The worst of it is that granting the demand will 
only prolong the life of a trade which ought to die. 
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The Working and Management of an English Railway. By 
Georce Finpiay, General Manager of the London and 
North-Western Railway. London: Whitaker and Co, and G, 
Bell and Sons. 1889. 

[First Norice.] 

Mr. Finptary is a Lieut.-Colonel in the Engineer and Rail- 
way Staff Corps, and early in 1888 he delivered a lecture, 
at the School of Military Engineering at the Brompton 
Barracks, on “The Working of an English Railway.” 
The lecturer dealt with his subject from a military point 
of view, considering principally the utility of a railway 
in case of invasion, The lecture was so interesting and 
popular that Mr. Findlay was asked to amplify and pub- 
lish it. The result of this request is before us in the 
shape of an octavo volume of 263 pages. 

It is not everyone who, possessing plenty of informa- 

tion, also possesses the ability to put that information 

before the world in an agreeable form. Mr. Findlay, 
however, not only knows all about his subject, but 
understands perfectly how to deal with it; consequently 
this is a delightful book. He has confined himself almost 
entirely to the London and North-Western Railway. 

He has had an enormous quantity of matter to handle. 

Nothing could have been easier than to write a diffuse, 

wearisome, and involved book. Mr. Findlay’s training, 

however, saved him from this. No man could hold the 
responsible position in which he finds himself who is not 

a clear thinker, competent to marshall facts and arrange 

them in definite and satisfactory order. Our author has 

managed his subject as though he was transacting the 
regular business of his office. But enough is said about 
each thing. There is no prolixity, and there is no undue 
haste. The book will prove valuable not only to the general 
reader, but to men filling Mr. Findlay’s position on other 
railways. Everyone who cares to know something about 
the way in which a great railway is worked will find what 
he wants between its covers; while the professional rail- 
way man cannot we think fail to profit by its contents. 

Furthermore, the book is in the truest sense original ; 

nothing resembling it has ever been published in this 

country concerning an English railway. 

The ordinary passenger knows absolutely nothing of the 

working of a great railway. When he arrives at Euston, 

let us say, he finds a train waiting. He takes his seat and 
is carried pleasantly and rapidly to his destination. He 
is but a fractional unit for the time being in a vast 
system. To him it seems but a small thing that 
he should be carried from London to Liverpool in five 
hours; but that result is only obtained by the investment 
of an enormous capital, and the operation of laws which 
resemble those of nature in that they cannot be broken 
in the minutest particular without incurring many risks of 
various kinds. The whole system is the embodiment of 
years of experience. On every hand we find not only the 
survival of the fittest, but the modifying effects of 
environment. Theory has no place onarailway. Every- 
thing, from the permanent way to the caps of the railway 
porters, is the result of experience. Nothing is done or 
undone on a railway without a good and sufficient reason. 

To the minutest detail everything is kept as it is or rejected 

or altered solely on its merits. We cannot give a better 

idea of the way in which the staff arrive at just conclu- 
sions as to what should and should not be done than_by 
the following quotation from the second chapter of Mr. 

Findlay’s book, which deals with management :— 


The executive management of the line is carried on by a general 





mighty deputation of experts, with newspaper men, artists, 
and photographers, are coming all the way simply to gain “a 








manager, a chief goods manager with two assistants—one for the 
outdoor working, and one for the it door work, the making of rates, 
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&e.--and a superintendent of the line with one assistant. These 
two last-named officials deal with the working of the trains, both 
goods and passenger, and all things pertaining to the movement of 
the traffic. For administrative purposes, the entire system is 
divided into ten sections or districts, each of which is under the 
control of an officer of tried and practical experience, termed the 
“ district superintendent,” having his offices at some central point, 
who is responsible for the train arrangements of his own district, 
the conduct of the traffic, and the discipline of the staff. Each of 
these officers has under him ap assistant and several travelling 
inspectors, who regularly visit every station and signal post, and 
investigate and report upon everything that is going on in the 
district, these men being, moreover, encouraged to make sugges- 
tions for the improved working of the trains, and the avoidance of 
irregularities, any such suggestions always receiving careful con- 
sideration. In some of the less important districts, the district 
superintendents are responsible for the goods work at the stations 
as well as the conduct of the passenger traffic, and in that case 
they are answerable both to the chief goods manager and to the 
superintendent of the line ; but in six of the more important dis- 
tricts, they are relieved of the management of the goods business— 
except as to the working of the trains—by district officers of equal 
rank with themselves, who are called “ district goods managers,” 
and who are responsible to the chief goods manager at Euston. 
The same principle is followed out with regard to the management 
of the stations, at the majority of which a single agent is placed in 
charge of both the goods and passenger traffic, while et 180 of the 
most important stations there are two officials, one of whom, called 
the ‘‘station master,” attends to the passenger work, and is 
accountable to the district superintendent, and the other, styled 
the ‘goods agent,” is responsible for the goods working, and is 
under the control of the district goods manager. There are two 
‘‘ conferences” held every month—so called to distinguish them as 
meetings of officers from the meetings of the directors, which are 
termed ‘‘committees.” The first is called the ‘“ officers’ confer- 
ence,” and meets monthly, the meetings being held usually, but 
not invariably, at Euston, It is presided over by the general 
manager, and is attended by the chief officers at headquarters, and 
by the whole of the district officers, both goods and passenger. One 
of the most important functions of this conference is to discuss and 
decide upon all alterations of the train service, but it also deals 
with mishaps and irregularities in working, and considers the 
causes that have led to them, and the means of preventing a recur- 
rence. Proposals for the alteration of rules and improved arrange- 
ments for conducting the traffic are also debated, and, broadly 
speaking, all matters affecting the working of the line, or the 
running of the trains come within the purview of this conference. 
The second of the two conferences is termed the ‘‘ goods confer- 
ence,” which also meets once a month, usually on the day preced- 
ing the meeting of the officers’ conference, its chairman being the 
chief goods manager, and the members being confined to those 
district officers who are responsible for the goods working. This 
conference takes no cognisance of train arrangements, which are 
dealt with entirely by the officers’ conference, but concerns itself 
with questions relating exclusively to the conduct of the goods 
traffic, such as mileage and demurrage, outstanding freight 
accounts, the supply of wagon stock, ropes and sheets, claims for 
goods lost, damaged, or delayed, cartage and agency, and kindred 
subjects. The minutes of both these conferences, which are 
printed for more convenient distribution to all concerned, are sub- 
mitted for approval to the board of directors, and until they have 
been so approved, the recommendations contained in them are not 
valid, and cannot be acted upon. The fact of all the country 
officers being brought together at headquarters once a montb, 
primarily for the | yi of attending these conferences, forms a 
very essential and valuable feature in the working of the line. 
They have thus the opportunity of meeting one another, comparing 
notes and exchanging experiences ; besides which, each of them in 
turn enjoys the advantage of a personal interview with the general 
manager, and with the other chief executive officers, in order to 
seek advice or instruction upon important and, perhaps, delicate 
matters, which for various reasons can better be dealt with orally 
than by means of written reports, On the other hand, the chief 
officers themselves derive benefit from being brought into contact 
with the men who are engaged from day to day in supervising the 
actual working of the traffic, and are ees well posted in every- 
thing that is going on all over the system. Another important 
feature is the system of periodical inspections, From time to 
time, some of the directors, accompanied by the chief officers, t* 
engineers, and the district officers concerned, go over each distric., 
visit the stations, and inquire into cases of alleged inadequate 
accommodation, or other matters calling for attention. At other 
times, the chief officers, unaccompanied the directors, visit the 
districts, inspect the stations, examine personally the principal 
station masters and inspectors, and satisfy themselves by careful 
inquiry that all the rules and precepts laid down for the efficient 
conduct of the traffic, and the safety of the line, are being scrupu- 
lously carried out throughout the system. Thus nothing is left to 
chance or to the possible carelessness of subordinates, but a jealous 
watchfulness is constantly exercised to ensure that all the neces- 
sary precautions that experience has dictated, and authority has 
laid down, are thoroughly and effectually observed. 


Before leaving this chapter we must give the following 
extract, which speaks for itself. Mr. Findlay furnishes 
the results of his own experience as to the way in which 
the head of a department should transact his business. 
Nothing can, we think, be better. There is not an engineer 
who reads these rules who should not take them to heart for 
his own guidance. They emanate from one whose position 
enables him to speak with authority. 


(1) Choose your subordinates carefully and well, and let them be 
men you can thoroughly rely on. Do not concern yourself too 
much with points of detail, with which you must be fully conver- 
sant, but with which they are just as well able to deal as you are, 
and reserve yourself for such matters of moment as they are not 
competent to decide without your authority and experience. 

(2) Before any question is submitted to you for decision, insist 
upon having all the details filled in, and all the facts before you, 
so that you may not have to apply your mind to it a second time, 
but may decide it once and for all with a full knowledge of all its 
bearings. 

(3) Always decline steadily to attempt todo two things at once. 
If you are giving an audience to one person, be it a head of a 
department, or any other, let your door be rigidly closed to every- 
one else for the time being. t ‘one at a time” be always your 
maxim, and act upon it strictly. The man in authority who is 
seen continually surrounded by a throng of subordinates, and 
striving to meet all their demands at once, is the man who, by 
reason of excessive wear and tear, is most likely to break down in 
mid-career, and fail either in health or intellect ; but the man who 
steadily concentrates his brain power upon one thing at a time, 
never wasting a moment, but never flurried or hurried, is the 
man who gets through the greatest amount of work with the 
—_ toil and harassment to himself, and in the shortest possible 

ime. 

_(4) Always make a point of refusing (except, of course, in special 
circumstances) to see chance callers, who will otherwise occupy 
the best part of ia time with trivial matters which could just as 
well be attended to by your subordinates. It is a good plan to 
make it a rule to see no one without an appointment toade before. 
hand, either in bowery | or through your secretary, or else without 
pigeon knowing their name and the nature of their business, 

t is very amusing, at times, to see the pertinacious attempts 
which are made to break through this rule, and it can only be 
maintained inviolate by the agency of a wily and imperturbable 
secretary, and an office which can only be approached through his, 
The man who has had a box delayed, the woman who conceives 





she has been overcharged in her fare, the discharged footman who 
seeks employment as a porter, will each and all insist upon seeing 
the general manager; each believes that no one else can or will 
give them a satisfactory answer, and it is often very difficult to get 
them even to disclose their business to another person. 

Mr. Findlay has divided his book into sixteen chapters. 
To give the titles of them will be useful. They are: 
1. Introductory and Retrospective. 2. Management. 
3. The Staff. 4, Permanent bee 3 5. Signals and Inter- 
locking. 6. Telegraphs. 7. Rolling Stock, Engines, and 
Brake Power. 8. Carriages. 9. Goods Wagons. 10. 
The Working of the Trains. 11. The Shunting and 
Marshalling of Goods Trains. 12. The Working of Goods 
Stations. 13. Rates and Fares, Division of Traffic, 
the Railway Clearing House. 14. On the Relation of 
the State to Railways in England, and the question of 
State Purchase of Railways. 15. On the Law as between 
English Railway Companies and the Public. 16. The 
Railwa sas an arm of Defence. 

The London and Birmingham Railway was the parent 
of the London and North-Western Railway, and it was 
opened to the public in 1838. What the growth of the 
system has been in the half-century which has elapsed 
since will be understood perhaps when we say that the 
company now has a capital of £108,000,000, more than 
1800 miles of line, and nearly 650 stations; while it gives 
employment to not less than 55,000 men. Of this large 
staff 6770 are salaried officials, 8298 are drivers, firemen, 
guards, brakesmen, and signalmen, while the remaining 
40,149 are receiving weekly wages. About 22,000 of these 
are engaged in connection with the working of the traffic; 
the remainder are clerks, artificers, labourers, &c. There 
are 130 girls and women employed at the principal goods 
stations as accountants. Mr. Findlay deals at length with 
the pensions, insurances, superannuation funds, &c. We 
must refer our readers to the book itself for information 
on this important subject, contenting ourselves with say- 
ing that there is a pension fund for the whole of the men 
in the locomotive department, numbering 12,500. When 
a man has attained the age of sixty or sixty-five years he 
can claim an allowance, according to class, of from 7s. to 
26s. per week. The premiums vary from ls. to 4s. 4d. per 
month, the company adding an amount varying from 
£2500 to £4000 a year. 

In the chapter on permanent way our author gives a 
succinct history of it on the London and North-Western 
Railway. The most interesting fact mentioned is perbaps 
that steel rails corrode more quickly than iron in the 
ratio of about 5 to 4, especially in tunnels. 

The improved form of permanent way actually in use upon the 
London and North-Western Railway consists of wooden sleepers, 
laid transversely, and which are of well-seasoned Baltic timber, 
into which creosote oil has been forced under pressure to the 
extent of 3} gallons to each sleeper. The sleeper, which is 9ft. in 
length, 10in. wide, and 5in. deep, when creosoted, weighs 150 lb. 
to 160 lb. To each sleeper two cast iron chairs, each weighing 
45 lb., are secured by two iron spikes and two galvanised iron 
screws, a layer of hair felt being interposed between the sleeper 
and the chair, The spikes are cup-headed, slightly tapered, 6in. 
in length, and weigh 19 0z. each. The screws havea hexagonal 
head, are also slightly tapered, and weigh 20 oz. each, their length 
being 6Zin. The steel rails, which are Jaid in the chairs, are of the 
single-headed section, 30ft. in length, and weigh 900 Ib., or 90 lb. 
per lineal yard. It may be mentioned that over bridges, and for 
some other special purposes, about ten miles of rails have been 
laid upon the London and North-Western Railway which are 60ft. 
in length. Each 30ft. rail rests on ten sleepers, and is secured in 
its place by creosoted oak keys 6in. long, 3gin. wide, and 2}in. 
thick, driven between the rail and the chair, outside the rail. The 
fish-plates by which the rails are joined, are 20in. in length, 53in. 
deep, and weigh 54 lb. per pair. The four bolts by which they are 
secured to the rails are square headed, with a Whitworth thread 
nine to the inch, the nuts being hexagonal. A certain number of 
iron and steel sleepers have been laid down on the London and 
North-Western Railway experimentally, the first step in this 
direction having been taken eight years ago. The results have 
been varied, a percentage of the sleepers haviny failed, while, on 
the other hand, a larger percentage appear to be standing well ; 
but, on the whole, a sufficient time has not yet elapsed to fairly 
test their durability. 

Chapter V. contains a history of railway signalling of 
very great interest. Mr. Findlay tells us that in 1856 
a successful attempt was made by Mr. John Saxby, at 
the Bricklayer’s Arms Junction, London, to concentrate 
and interlock the levers working both points and signals, 
and although the apparatus employed was crude as com- 
pared with the perfect mechanism nowin use, it represented 
the earliest practical application of the principle of inter- 
locking. In 1859 the first interlocking frame was fixed 
on the London and North-Western Railway, at Willesden 
Junction, by Mr. Austin Chambers, who patented his 
arrangement in 1860, and from this point the interlock- 
ing of the London and North-Western system proceeded 
rapidly: for thirteen years later, in 1873, it is recorded 
that 13,000 interlocked levers were in use on that railway. 
Our author quotes at length from a long description pub- 
lished several years ago in Tur ENGINEER. At present, 
and for a considerable period, all the signal plant needed 
by the company is made by Mr. Webb at Crewe. The 
signal shop is 280ft. long, and 85ft. wide, the motive 
power being an Otto gas engine of 48 indicated horse- 
power. On an average the shop turns out about nine 
signals per week, including composite or bracket and 
gantry posts, some of which have been constructed to 
carry twenty-four semaphore arms. Trailing points are 
worked from the cabins up to a distance of 220 yards. 
There are on the railway 1400 signal cabins, containing 
30,000 levers, and commanding 16,000 signals. The rods 
used would reach from the South of England to the 
North of Scotland, if laid in a continuous line, while the 
wires would reach from Liverpool to New York. 

The maintenance of all this complicated array of signals and 
interlocking maps gyn over upwards of 1800 miles of railway, is 
in itself a work of great magnitude, and one requiring the closest 
and most anxious attention, having regard to the consequences 
that might result from a single point rod breaking or getting out 
of gear; or from a single signal arm failing to respond to the action 
of the lever. For the purposes of maintenance, the entire system 
is divided into eleven districts, each of which is in charge of an 
inspector, these eleven inspectors being assisted by twenty-one 
pe eae and foremen, and having under their orders sixty- 
eight chargemen and 430 workmen. The districts are subdivided 
into lengths, and each length is placed in charge of a ‘‘chargeman” 
and an assistant, who visit every signal cabin on their length once 





a fortnight, clean and oil the fittings of each signal and point 
execute any small repairs or renewals that may be required, and 
which it is possible to carry out during their visit, and report to 
the inspector of the district any repairs or renewals which they 
may find to be necessary, but which they are unable to deal with 
upon the spot. In every signal cabin the name and _ private 
address of the chargeman who is responsible for it is posted, and it 
is the duty of the signalman to report to him every failure or 
defect that may become apparent during the intervals of his visits, 
sending at the same time a duplicate of the report to the inspector 
of the district. In addition to this, every cabin is visited once a 
month by a fitter and his assistant, whose duty it is to carefully 
examine, clean, oil, and if necessary repair the locking apparatus, 
particulars of the work done being entered in a monthly report, 
which is sent through the district inspector to the head office at 
Crewe. Heavy repairs and renewals are executed by an extra 
gang, attached to each district, in charge of a responsible fore- 
man, the most stringent rules being laid down as to the manner in 
which the work is to be carried out, so as to provide for the safe 
and uninterrupted conduct of the traffic during the time it is 
going on. 

We can only glance at the chapter on telegraphs. The 
wires used for purely railway purposes are 11,283 miles 
long, and there are besides nearly 7000 miles of post-office 
wires. The battery power is supplied by over 100,000 
cells. The average life of a wire varies with the locality : 
near Widnes it is about three years; in the Isle of Angle- 
sea there are wires which have been in use thirty-five 
years. : ’ 

The chapters on locomotives and rolling stock are very 
good, but all too brief. It will, perhaps, surprise many of 
our readers to learn that there are no fewer than 26,000 
oil lamps still in use for lighting trains, which are 
gradually being superseded by the adoption of Pope’s 
compressed gas system. One train has been fitted with 
the electric light, power being supplied by a Brotherhood 
engine carried on the tender. ‘The first cost was £286, 
and the working expenses £84 2s. 1d., which works out to 
about ‘6ofa penny perlampperhour. Thecompany possesses 
6000 coal and coke wagons, continuing the old policy of 
permitting coalowners to supply their own wagons. ‘This 
system has been abandoned by the Midland Company, 
which owns 38,000 wagons. 

The following are the minimum dimensions of axles to be allowed, 
which a long experience has dictated as representing the limits of 
safety, and any wagon found running with an axle of less dimen- 
sions is stopped and treated as a defective vehicle :— 


Wheel seat. Middle. Journal. 
in. in. in, 
For 6-ton wagons .. .. .. «. 4} 34 23 
For 7-ton wagons 44 8} 3 
For 8-ton wagons 44 4 3} 
Wor O-tcmt wae. ccs cs FS Gen ce Hn. 2s | 


No tires are allowed to run if they are less than lin. thick on the 
tread. The Londen and North-Western Company possess in all 
upwards of 56,000 wagons of various descriptions, including the 
6000 coal wagons previously referred to, and the whole of these 
have been built, and are kept in repair, at their own wagon works 
at Earlestown. Of the total number, nearly 34,000 are open goods 
wagons, 15ft. 6in. in length, and 7ft. 8in. in width, 20,000 of these 
having low sides only Yin. in height, while the remaining 14,000 
have sides lft. 8in. in height. There are 4000 covered goods 
wagons, 15ft. Gin. long, 7ft. Sin. wide, and 5ft. Sin. in height at 
side. The rest are vehicles of some forty different descriptions 
constructed for special classes of traffic, and having varying dimen- 
sions. The frames are all constructed of well-seasoned English 
oak, and the bodies of oak, teak, or red pine, the carrying capa- 
city of the bulk of the wagons being 7 tons. The wrought iron 
work in the under frames is of the best Staffordshire iron, with 
the exception of the couplings, for which iron from the Low Moor 
furnaces is found to be the most suitable. The axle-boxes, buffer- 
shoes, and bearing spring shoes are of the best cast iron, and the 
wheel tires and axles are of Bessemer steel. 


Here for the present we must stop. We have said 
nothing as yet concerning the working of the trains, and 
many other matters of very great interest and importance, 
to which we shall return in another impression. 
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WALTER MONTGOMERIE NEILSON. 


TueE death took place at Florence, on the 8th inst., of Walter 
Montgomerie Neilson, of Queenshill, Kirkcudbrightshire, an 
engineer, long well known in the West of Scotland, and, 
indeed, all over the world, as one of our foremost locomotive 
constructors. Born in Glasgow in 1819, Mr. Neilson had 
attained his seventieth year. He was a son of Mr. James 
Beaumont Neilson, the inventor of the hot blast, which had the 
effect of obtaining so great an economy of money and time in 
the manufacture of iron. Trained as a mechanical engineer 
in the works of his uncle, Mr. John Neilson, of the 
Oakbank Foundry, he entered into partnership with the 
late Mr. Kerr, and founded the Hyde Park Locomotive Works, 
confined at first to the construction of land and marine 
engines. The enterprise was soon extended to the making of 
locomotives, in which the firm speedily acquired a high reputa- 
tion. On the retirement of Mr. Kerr, Mr. Neilson was next asso- 
ciated in business with the late Mr. Mitchell, and subsequently 
with the late Mr. Dubs, who after some time founded a sepa- 
rate enterprise, the Glasgow Locomotive Works. Still more 
recently Mr. Neilson assumed as his partner Mr. Reid, now the 
principal of the firm ; and in 1862 the works were greatly enlarged. 
For a long series of years it was scarcely ever without several 
important contracts for home or foreign railways. Large orders 
were executed from time to time for the Indian railways as well 
as for those of the Continent and the Colonies. In 1865 Mr. 
Neilson succeeded to the estate of Queenshill, and he retired 
from business about ten years ago. A few years ago, however, 
he was associated with other gentlemen in founding the Clyde 
Locomotive Company, which has since been amalgamated with 
Sharp, Stewart and Co., formerly of Manchester. Mr. Neilson 
was an enthusiastic volunteer, and was for many years Colonel 
of the Sixth Lanarkshire Rifles, but otherwise he took little 
share in public life. He was predeceased by his wife and he is 
survived by a son and a daughter, 
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MISCELLANEOUS EXHIBITS AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW. 


Ow Stand 370 Messrs. Brunton and Trier, London, ex- 
hibited an improved form of their grindstone dresser. 
This is illustrated by the accompanying engraving. The | 


crank-pin in the axle to which the lever is attached works 
in a slot on the wheel c, causing the segmental ring to 
oscillate and impart to the wheel d, and to the train of 
wheels attached, a step-by-step rotary motion. The 
segmental ring is free to pass in between the teeth of the 
wheel ¢, thus not only locking the latter, but allowing of 





cutter C is made of thin sheet steel supported by the cone 
washer L. It is stamped in the form of a cone, it does 
not wear blunt, lasts a long time, and when worn out is 
replaced at small cost. As illustrated above, it is readily 
tixed to ordinary troughs by means of the brackets B B, 
which can be adjusted to their varying widths. The | 
tubular slide A can be swivelled in the brackets so as to 
bring the axis of the cutter into correct position rela- 
tively to the centre of the stone. The dresser can also be 
bolted to the trough for trueing up the stone on its sides. 
The same firm also exhibited Kaiser’s patent counters, 


a practically unlimited throw of the reciprocating lever. 

The same firm exhibited a large collection of Stauffer’s 
lubricator, which is deservedly coming into rapid use in 
England, and is already universally used on the Con- 
tinent. 

On his stand Mr. C. Louis Hett, of Brigg, exhibited an 
enclosed Pelton turbine, which he is introducing. The 
accompanying engraving illustrates the internal and work- 
ing part of this very useful simple motor. 

This turbine is made in sizes of from 18in. to#6in. in 
diameter, and to run from 40 to 217 revolutions per 


Fig. 1 





illustrated by the accompanying engravings:—Fig 1 | 
illustrates the square form of the counter. It is 
fitted with a form of gearing which is self-locking, | 
and by which the step-by-step rotary motion is ob- | 
tained by pairs of cut toothed wheels of equal dia- | 
meter, which insures regular and smooth working. | 
Either strokes or revolutions may be registered as | 
desired, and the’ throw of the lever, when used to count 

Fig. 2 





strokes, is unlimited within a considerable range, so that 
it is readily attached and worked. For speeds of over 
200 revolutions per minute a worm and wheel reducing 
gear is attached. Fig. 2 illustrates the method of locking 
the wheels by means of the segmental ring on the number 
wheel 6. This ring passes as nearly as possible at an 
angle of 90 deg. between the teeth of the pinion wheel a, 





thus locking it by a stop, which is mechanically of a very 
perfect character. The large safe range of the lever is 
attained by the arrangement shown in Fig. 3. A 





minute, with heads of from 20ft to 600ft.; and it is 
noticeable that they are made to run with cup speeds 
equa] to about half the theoretic:] velocity due to the 





available head. The following abridged table gives some 
useful figures regarding the turbine :— 


Working 
Cubic feet of water per minute. revs. 
24in. whee). 


léc. ft. 82c. ft. 64c.ft. 96c.ft. 
51H.P. 1°02H.P. 2°05H.P. 3°08H.P. 163 





197,, 257,, 615,, 772, 25% 
256,, 515, 103 ,, 15°45,, 364 
3-85 771,, 15°45,, 23:17,, 446 
5-15 10°30 ;, 2060, 30°90,, 514 


On their stand Messrs. Rands and Jeckell, Ipswich, 
exhibited some very remarkable canvas for covers, sails, 
rickcloths, collapsible boats, and engineering purposes. 

e canvas is to all appearauces simply well woven and 
pressed, but it has passed through Newby’s process, and 
is absolutely waterproof. It carries water any length of 
time, and the water cannot be made to pass by rubbing 
either the side containing the water or the under side. 

Special reference should also be made to the very 
beautiful wrought iron and wrought copper electroliers, 
brackets, suspenders, and other electric light fittings, 
made by Messrs. Lea, Sons, and Co., of the Pengwerne 
Works, Shrewsbury, and exhibited on the stand of Messrs. 
Priestman Bros. The work is at least equal in design and 


| finish to any of the art work exhibited in museums and 


elsewhere as specimens of German and Italian work, and 
as what it should be. 

Special mention should also be made of the mower with 
new gear, exhibited by the Massey Manufacturing Com- 
pany, of Toronto. 








JupcE Srmoyton, at Harrisburg, Pennsylvania, in a 
suit by an electric company to avoid taxation, has decided that 
electricity is not a material substance. From this it follows that 
electric light companies are not manufacturing corporations within 
the meaning of the Act, and are therefore not exempt from taxa- 
tion. He holds that the term ‘“‘manufacturing” cannot be properly 
applied to any corporation not producing material substances, and 
neither electricity or electric light being material, the Act imposing 
a tax is upheld as constitutional, 





THE LINOTYPE. 


One of the most remarkable machines ever invented may be 
seen daily in operation at 37, Southampton-buildings, Chancery. 
lane. It is intended to combine the operation of composing 
type and casting it. It is the invention of a Mr. Mergen 
thaler, and it is stated that about £300,000 has been spent in 
bringing it to its present state of perfection. It is extremely 
difficult to explain its mode of action within anything like 
reasonable space, and we know that nothing is more wearisome 
reading than a long description of a machine, containing a 
multitude of letters of reference. We prefer, therefore, to 
supply an adequate general idea of what the machine does and 
how it does it. Those likely to be much interested will have no 
difficulty in obtaining further information. 

In ordinary printing the compositor sets up type in a compos- 
ing stick, a species of little three-sided frame, held in the left 
hand. The types are arranged in it by the right hand of the 
compositor ; each line extends the length of the stick, so to 
speak, and is made up of type and “spaces” between the 
words, which spaces are provided by “leads,” that is to say, type 
without any letters and not standing so high as the letters, 
A stick when full is emptied on to a galley, a species of shallow 
tray. The type from these galleys is subsequently put together 
in columns, and each column and pages containing two or 
three columns, are made up of an aggregation of types and leads, 
The Linotype supplies complete lines, so that each column is 
made up of so many lines, each line a block in one piece. The 
following lines have been set up by the machine in Southampton- 
buildings: — 

These lines were composed, cast and distributed 
in one-third of a minute. 
This line was set, cast, and distributed in 10 sees. 

A general view of the machine is given on the next page from 
drawings specially made by our artist. The principle involved is 
this: The compositor by the aid of keys, like those of a typewriter, 
builds up a mould. This mould is then transferred to his left, 
and presented opposite a slot in a vertical plate. By the aid of 
cams the mould is pressed up against the slot; a stroke is then 
made by a pump which injects melted type metal into the 
mould, A revolving knife trims the casting, which is then 
forced through a species of sharp-edged die which makes its 
thickness uniform, and the resulting line of type in the form of 
a metal block is pushed out on w a vertical galley, in which line 
succeeds line. The operator thus produces beside him a column 
ready for printing. So much for the principle of the machine. 
The first step to consider in detail is the formation of the 
mould, 

The mould is built up of a number of plates of brass, one of 
which is shown full size in Figs. 7 and 8. This particular plate 
carries a capital A engraved on its edge. It will be readily 
understood that a number of these plates can be arranged side by 
side, each carrying a letter, while similar plates without any 
letter take the place of leads. 

The metal plates or “ matrices” are all contained in vertical 
metal tubes. The edges of the tubes in our large engraving 
resemble the strings of a piano. Each tube is reserved for one 
letter, and one only. Thus all A’s are in one tube, all B’s in 
another, and so on. The action of the typewriter keys is to 
release the matrices. Whenever the key A is put down the 
corresponding matrice falls out of the vertical tube into an 
inclined shoot, down which it, with its fellows, is pushed by a 
blast of air carried through a hose, the bend of which is seen 
behind the compositor’s head in our sketch. When the line of 
matrices has reached the end it has to be “ justified,” in a frame 
which holds it, that is to say, it must be made the proper Jength 
for a line, and this is done by an excessively ingenious bit of 
mechanism which pushes up between the matrices wedges, which 
spread the words apart. One of these wedges is shown in Figs. 3 
ind 4 full size. If the reader will turn now to Fig. 1 the next 
step will be made clear. One of the matrices is shown to the 
extreme right. By the aid of cams on the vertical shaft the 
mould for a line is pressed up against a slot C, Fig. 2; then the 
piston E in the tank of melted metal makes a down stroke and 
forces the metal through the conduit B into the mould. The 
line of type thus cast is then pushed out, as we have previously 
explained, by the continued revolution of the cam shaft and 
appears at A in the general view, where the lines of type may be 
seen being arranged one under the other on the vertical galley. 

We have next to consider what becomes of the matrices after 
the casting has been done. 

At the left hand of the compositor is seen in our general 
view a lever. This lever is caused to rise and fall by the 
rotation of the cam, in a way which will be easily understood. 
Matters are so arranged that this lever carries a line of matrices 
up to the top of the machine, where they are caught by a very 
ingenious travelling band B, and being drawn along a kind of 
railway, the matrices are dropped each into its own tube. The 
way in which this distribution is effected is extremely ingenious. 
A glance at Fig. 7 will show that the upper part of the matrix 
is notched out, not unlike the key of a lock. The endless 
chain draws the matrices along a bar, which is fluted longi- 
tudinally with grooves which fit the matrices, but over each 
vertical matrix tube the fluting is cut away, and the matrix, 
when it reaches this point, is no longer impeded, and drops into 
the tube. It will be understood that although the rib which 
carries C, let us say, is cut away, and C can drop, E will pass the 
gap, because its notches are of a different pattern, and it hangs 
on a different rib of the longitudinal bar. Figs. 5 and 6 are 
end views of the distributing mechanism, and will help to make 
its construction clear, 

This description could be extended to considerable length, 
because the machine is full of ingenious devices for overcoming 
various difficulties, such as electrical gear for stopping it if any- 
thing goes wrong, and so on; but for the reasons we have already 
adduced, we refrain. 

The Linotype will not supersede the compositor except on 
special classes of work. For long parliamentary reports, for 
example, it is simply unrivalled. But it will not set displayed 
advertisements, and it cannot be used for tables. It is unsuit- 
able for use on original manuscript, especially that of authors 
who make heavy corrections, because the smallest correction 
means an entire new line. But for reprints it leaves nothing to 
be desired, so far as can be seen. Linotype machines are largely 
in use in the United States, where 130 machines are at work. A 
skilled operator can do just two and a-half times as much 
work as a skilled compositor working in the ordinary 
way. It is stated that the credit of the invention is divided, 
for though a shorthand writer of Washington, Mr. James 0. 
Clephane, suggested it, the whole of the work from the start 
has been carried out by Mr. Ottmar Mergenthaler, a Wurtem- 
burger, settled in Baltimore, Mr. Mergenthaler was originally 
a watchmaker, but on his arrival in America in 1872, when he 
was eighteen years old, he took to engineering. It was in 1875 
that he was set to work to carry out Mr. Clephane’s ideas, and 
the progress of the evolution of the perfected Linotype forms an 
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interesting story. It is protected by about 220 patents, and 
the vast sum spent in bringing the machine to perfection is 
enough to strike terror into the heart of the stoutest inventor. 
It affords an excellent illustration of the trouble and money 
which are required to develope an invention. 

A curious feature of the machine is that if left to itself it will 
go on casting any line, so long as metal and power are available, 
without attention. Thus, when a large number of “repeats” 
are wanted, the machine will supply them at a very small cost. 








EXPLOSION OF THE BOILER OF A TRACTION 
ENGINE NEAR BRADFORD-ON-AVON, WILTS. 


THIS explosion took place at Belecombe Farm, near Bradford-on- 
Avon, on the 13th March, at ten a.m. We obtain from the Board 
of Trade report the following information :—Mr. E. C. Matthews, 
engineer, &c., Hinton Charterhouse, near Bath, is the owner of 
this and other steam thrashing machinery, which are under his own 
management. After the explosion the driver, Arthur Pollard, was 
found about fifty yards in the rear of the engine ; he had received 
frightful injuries, and was then dead. James Wansbrough, the 
machine feeder, was struck on the head and severely scalded ; he 
is now slowly recovering. Three other men received injuries of a 
less serious nature. 

The design of the boiler presents no special feature; it is of the 
locomotive type generally adopted for traction engines. A single- 
cylinder horizontal engine is secured to the upper part of the boiler 
with the spur gear necessary to connect it to the road wheels on 
which the whole is mounted. The boiler is 9ft. 7in. long including 


the smoke-box, the cylindrical part being 2ft. Sin. diameter, and | 
6ft. long, in two belts or rings with two plates ;in. in thickness ' 


each. The fire-box is lft. 8in. long, by 2ft. 8hin. wide, and 2ft. 104in. 
high ; its sides and front are of plates Zin. in thickness supported 
by stays }{in. effective diameter, spaced 5in. apart, screwed through 
the plates with ends rivetted over. On the crown are four girder 
stays having three stay-bolts in each. The shell round the fire-box 
is in three plates; its top is semi-circular and carries a steam dome, 
one side being pierced for the manhole—llin. by 8in. The tube 
plates are respectively din. and ,4in. in thickness ; there are twenty- 
six plain tubes which were ferruled at the fire-box only; at the 
other end they were extremely thinand leaky, and the smoke-box 
tube-plate had consequently no material support beyond the two 
small steam space stays about jin. effective diameter. 

The boiler was made in the year 1861 by Messrs. Clayton and 
Shuttleworth, engineers, &c., Lincoln, for Mr. Thomas Aveling, 
Rochester, whose name appears on the sector for the starting-valve 
handle, with ‘‘ No. 28” appended. The late owner, Mr. Coward, 
states that on purchasing the engine he was informed that a new 
fire-box and tubes had been put in, but he did not know the date, 
nor by whom the work was done. Mr. Matthews, who now owns 
the engine, has not made any material repairs. 

From the appearance of the parts, it seems that the fire-box, 
the shell around it, together with the steam dome and tube plates, 
have been renewed within the last six or seven years. The shell 
has at some time been ripped between the bolt holes of the shaft 
saddle, and this has been repaired by a plate bolted inside. 

During the twelve months that Mr. Matthews has been the 
owner the boiler bas neither been inspected by himself nor by 
anyone on his behalf. In his evidence he stated that he had 
never seen the inside of the boiler, and knew nothing of the con- | 
dition of the shell. The boiler was not insured. 

The explosion was of a most violent nature, and is reported to 
have been heard several miles away. Both the engine and the 
boiler were utterly wrecked; some of the parts which had been 
hurled a distance exceeding 200 yards were found deeply em- 
bedded in the ground. 

Mr. Butterwick, the Government inspector, says that, having | 
made a careful examination of the débris, he is led to conclude 
that the smoke-box tube plate had been forced over the ends of | 
the tubes, breaking the two small steam space stays and tearing 
away from the cylindrical part of the shell through the rivet holes | 
in the angle iron ring. This opinion is confirmed by the appear- | 
ance of the piston and slide rods, which were evidently broken by | 
a tensile force, the piston itself being brought so violently into | 
collision with the cylinder end as to shatter the latter. The 
accompanying sketch gives a general view of what remained after 
the explosion. 

The explosion was due to over-pressure of steam. The evidence | 
leads to the inference that the spring balance was screwed hard | 
down at the time, and the safety valve thus rendered useless; but 
as the parts were so badly damaged no confirmation of this could 
be arrived at. 

An examination ef the numerous fragments of the boiler shell 
showed the thickness of the plates to have been well maintained, 
there being no signs of grooving and very little general wasting. 
It is, however, worthy of note that the area of the first length of 
the internal steam-pipe is about three square inches, but the short 
elbow piece, leading from the back tube-plate to the steam-chest 
of the engine had only an area of about one square inch, which, 
with a steam cylinder of Qin. in diameter, a 12in. stroke, and the 
engine possibly running at a speed of 150 revolutions per minute, 
isa very contracted passage, and perhaps accounts for the high 
steam pressure usually required to do the work. 








PARLIAMENTARY NOTES. 


In the House of Commons on Wednesday, July 10th, on the 
order for the second reading of the Electric Lighting Provisional 
Orders—No, 2—Bill, Sir G. Campbell said he had no desire to stop 
the progress of these Bills; but he wished to be assured that the 
section of the Act of 1888 which provided that the consent of the 
local authority should be obtained before a provisional order was 
granted by the Board of Trade for the lighting of any district had 
not been forgotten. In the case of the Bills now before them, he 
complained that they were asked to read them a second time with- 
out having had an opportunity of considering the special report of 











ome 


THERE WAS A TRACTION ENGINE, 


| Electric Lighting Provisional Order Bills. 
| 


| 3rd, 4th, and 5th, at the Suffolk Works, Brierley-street, Birming- 


| for some of the chief lots :— 


| screw cutting brake lathe, fast headstock with five-speed cone for 


stocks to 24in. and 30in. centres, 5ft. geared face-plate, 34ft. face- 


chester. 


| spindle, l4in. feed, four-speed cone for 3in. belt, will admit work 


T grooved table 6ft. by 3ft. 
overhead driving apparatus. 


—y with gun-metal bushes, powerful screw brake, handles, &c. 


bed, head traversing by screw, quick return motion, extra adjust- 
able head to increase length l4in., two T grooved front angular 
tables, to rise and fall b 

conical spindle for wwe A 
wheel, and overhead driving apparatus; by Goodworth and Co., 
leeds, £44 


work 48in. diameter, 24in. T-grooved circular table, self-acting in 
longitudinal, transverse, and circular motions, four-speed cone for 
3in. belt, fly-wheel, and overhead driving apparatus. 


lathe, on 8ft. straight bed, fast headstock with four-speed cone for 
2#in. belt, change wheels, driver, following headstock, compound 
slide rest and saddle, 16in. face plate, travelling stay, bell chuck, 
and overhead driving apparatus. £30 10s. 


lathe, on 8ft. straight bed, fast headstock, with four-speed cone for 
24in. belt, compound slide rest and saddle, change wheels, follow- 
ing headstock, driver, bell chuck, pin steady, travelling stay, 16in. 
face plate and overhead driving apparatus, 1 


spindle, 12in. feed, will admit work 40in. diameter, 33in. circular 
table to rise and fall by worm and worm wheel communicating with 
pinion and rack, and swings on column, four-speed cone, for 2%in, 


| the Board of Trade with regard to those orders in respect to which 
| the objection of the local authorities had been overridden, 

Sir M. Hicks-Beach in reply said: That the Act of last session 
was properly stringent upon the point which the hon. member had 
raised. A special report had been duly framed; but owing to 
delay on the of the printers, it was not ready for presenta- 
tion to members, There was no —— provision requiring that 
the report should be made to the House at any particular time, 
although he thought it would be right and proper that it should be 
in the hands of members before the second reading. He had 
had to deal with exceptional difficulties. The House was 
aware that a searching inquiry was held by Major Marin- 
din into all the proposals for lighting the metropolis made by 
various companies for various districts overlapping one another, and 
sometimes made without the consent of the local authorities, It 
was only with the greatest possible difficulty that he had been able 
to frame —— orders as the result ot that inquiry at such a 
time of the session, when he hoped it would not be too late to pass 
them into law. He thought it was a great discredit to this country 
that the metropolis of this great Empire should not before this 
time have had the advantage of the electric light. He trusted 
that, while every proper interest would be safeguarded by the 
Committee to which these Bills would be referred, it would be 
found possible during this session to deal with this matter, which 
might have been dealt with some time ago but for defects 
in the general law. They had,- before granting the pro- 
visional orders, made a very careful inquiry into the financial 
capacity of the various companies to carry out the powers 
with which they would be intrusted; and they were satisfied 
that they were justified in granting the provisional orders, 
with the belief that the powers would be carried into effect. 
The hon, member had referred to the objections of the local autho- 
rities which they had felt it their duty to overrule, as if those 





objections had been general. 


That was not the case. 
~ ed from the special report that in only two cases in the whole 
of the metropolis were objections made on any important grounds, 
The other objections were practically settled, and in the two cases 
which he had mentioned the objections were not based on matters 
of principle, but on matters of detail affecting clauses, which 


It would 


matters might be properly dealt with by the Committee. He 
trusted that he might ask the House to forward this subject by 
giving a second reading to these Bills. 

The Bill was then read a second time, as were also three other 








IMPORTANT MACHINERY SALE. 


THE sale of a very large stock of screwing tackle, jacks, 
pulley blocks, and the like, together with a large quantity of 
machine tools and other engineering plant, took place on July 2nd, 





ham. The auctioneers were Messrs. Wheatley Kirk, Price, and 
Goulty, of London and Manchester. The sale arose out of the 
dissolution of the partnership of the well-known engineering firm 
of A. Shirlaw and Sons, among whose manufactures the Spiel 
petroleum engine may be mentioned. There was a good attend- 
ance on each of the four days of the sale, and there was keen 
competition for the principal items. For the stock of screwing 
tackle, &c., referred to there was a particularly good demand, 
the prices obtained running up to within 15 per cent. of the net 
selling price. The prices realised for the plant and machinery were 
exceptionally high for a Birminghamsale. Birmingham, it is well- 
known, is not a town in which good or important prices for machine 
tools are easy to obtain. The following are the prices realised 


A 16}in. centre, treble-geared, self-acting, slide, surfacing and 
4in. belt, double compound slide rest and saddle, will admit at 
brake 6ft. diameter by 4ft. wide, 15ft. sliding bed 23in. wide, 
following headstock, two sets of planed packings for raising head- 
plate, 18in. driver, pin steady or cylinder stay, change wheels, 
pipe centre and overhead driving apparatus; by Kershaw, Man- 
£127 10s, 
5ft. arm double-geared, self-acting radial drilling machine, 2}in. 


10ft. diameter and 3ft. 9in. in height, arm to raise and lower l5in., 

p/ 2ft. 3in. high with T slots, and 
54, 

20-ton new, direct lift treble purchase crab, barrel 48in. by 12in., 


18in. stroke, double-geared, self-acting shaping machine on 6ft. 


screw ; three-speed cone for 4in. belt, 
r work, self-acting in all motions, fly- 


12in, stroke, geared, self-acting, slotting machine; will admit 


£51, 
Yin. centre, double-geared, self-acting, slide and screw-cutting 


9in. centre, double-geared, self-acting, slide and screw-cutting 


Double-geared, self-acting, vertical drilling machine, 2tin. 


the sides of the carriages and the 
the standards will vary between 10in. and 8in., or if, as is perhaps 
more usual, the pouches are only partially full, and not more than 





belt, Sin. parallel machine vice, fast and loose pulleys, and 'T. 
grooved foundation plate. £31. 

Ungeared, self-acting vertical drilling machine, lin. spindle, 
5hin. feed, will admit work 28in. diameter, 20in. circular table to 
rise and fall by worm and worm wheel communicating with pinion 
and rack and swings on column, three-speed cone for 2}in. belt, 
Fae foundation plate and overhead driving apparatus, 
z 

l}in. screwing and tapping machine, on 4$ft. bed, three-speed 
cone for 3in. balt, hollow spindle, clutch motion for quick return 
gear and overhead driving apparatus, by Collier, Manchester, £25, 

10in. centre, double-geared, self-acting slide and screw-cutting 
lathe, on 16ft. gap bed, fast headstock with four-speed cone for 
2hin. belt, compound slide rest and saddle, change wheels, follow. 
ing headstock, driver, 30in. face plate, 84in. bell chuck, two 
steadies, 12in. pin steady and overhead driving apparatus, £45, 

9gin. centre, double-geared, self-acting slide and screw-cutting 
lathe on 84ft. straight bed, fast headstock with four-speed cone 
for 2hin. belt, compound slide rest and saddle, following headstock, 
change wheels, 12in. and 18in. face a, 5in, bell chuck, steady 
and overhead driving apparatus, £20. 

10-ton overhead hand travelling crane, 26ft. s 
double purchase crab, improved self-sustaining brake, wrought 
iron rolled transverse gi ers, secured to strong cast iron end 
carriages, the whole worked from ground, one man being able to 
lift weights quickly and move crane in any direction. £62. 

Bar iron—various—round, square, flat, and angles. £52s. 6d, 
per ton. 

5 ewt. self-acting double-acting overhung double standard 
steam hammer, separate block, base plate, din. piston rod, and 
stop valve as fixed; by Massey, Manchester. £65. 

93in. centre, double-geared, self-acting slide and screw-cutting 
lathe on 12ft. gap bed, fast headstock with four-speed cone for 
24in. belt, compound slide rest and saddle, change wheels, driver, 
l6in. face plate, pin steady, two pipe centres, blocks for raising 
headstocks to 124in. centres, following headstocks and overhead 
driving apparatus, £32. 

Double-geared, self-acting vertical drilling machine, 2in. spindle, 
12in. feed, 24in. circular table, to rise and fall by worm and worm 
wheel, communicating with pinion and rack, to swing on column, 
will admit work 32in. diameter, four-speed cones for 2hin. belt, 
fast and loose pulleys, and strong T slotted foundation plate to 
take heavy work ; by J. Archdale and Co., Birmingham. £40, 

6in. stroke self-acting slotting machine, 17in. T-grooved circular 
table, continuous slide to ram, self-acting in longitudinal, trans- 
verse, and circular motions, three-speed cone for 3in. belt, fly- 
an = overhead driving apparatus; by C, W. Winn, Birming- 
am. £37. 


n, single and 


(To be continued.) 








LEANING OuT OF RaiLway CaRRIAGE Winpows.—A_ Boara 
of Trade report, by Major-General Hutchinson, has been printed 
on the fatal accident which occurred on the 19th of February 
to a female passenger in the 7.30 p.m. up mail train from 
Perth for Carlisle, while that train was travelling between Beat- 
tock and Rockcliffe on the Caledonian Railway. When the train 
was running between Floriston and Rockcliffe, the communication 
cord was successfull pulled by a passenger and the train—which 
was fitted with the . estinghouse brake—was stopped, when the 
deceased was found in an unconscious condition—with the upper 
part of her body leaning out of the near window of her compart- 
ment. The conductor of the train then attended to her as far as 
Carlisle, where she was removed to the infirmary, and expired 
about 5 a.m. on the 20th of February from concussion of the 
brain, her head having been struck by a postal pouch hung for 
collection by the postal van. To enable letters to be received in 
and delivered from post-office vans at stations where the trains to 
which these vans are attached do not stop, arrangements, im- 
proved from time to time, have been in force for many years by 
which the receipts and deliveries are accomplished while the trains 
are running at full speed. The receiving apparatus consists of a 
strong iron frame to which a net is attached, fastened to the side 
of the van ; this frame is kept close to the side of the van except 
when lowered from the inside when a receiving station is being 
approached, The pouch containing the letter bags to be received 
is a strong leathern bag measuring, when fuil, 22in. long, 22in. 
deep, and 18in. thick; the weight, when full, being about 56 lb. 
It is suspended by a leather strap, 13in. long, from the arm of a 
revolving iron standard fixed on the side of the line 4ft. 8in. to 5ft. 
from the outside rail, the arm being 10ft. above rail level ; a raised 
platform enables the post official to suspend the pouch from the 
arm of the standard, which he then turns round from its normal 
position with the arm parallel! to the rails, to the position at right 
angles to the rails in which the pouch is to be caught by the net 
projecting from the side of the mail van. When the pouch is 
thus hanging it is about 7ft. llin. above the rail level, and 2ft. 3in. 
horizontally from the outside of the rail. As the width of the 
newer railway carriages now in use may be assumed to vary 
between 8ft. and 8ft. 4in., the sides of these carriages will over- 
hang the rails from lft. Sia. to 1ft. 7in., and the clearance between 
pouches--if full—hanging from 


12in. thick, the clearance will be increased by 3in., or vary between 
13in. and llin, This clearance is obtained when the pouch is 


hanging motionless, but in the case of a side wind, or even of the 
rush of air accompanying the passage of the front of a train 
running at high speed, the pouch would be caused to oscillate, and 
the clearance 
As the level of the sill of the carriage windows is about 
6ft. Zin. above rail level, and the bottom of the pouch 7ft. above 
that level, it brings the bottom of the pouch almost to the exact 
position of the head of a passenger leaning out of a carriage 
window, the interval between the side of the carriage and the 


reduced according to the amount of oscillation. 


uch varying, as before remarked, from 8in. as a minimum up to 
3in. if the pouch is steady and not oscillating. The requirement 


of the Board of Trade with regard to clearance on all new 
lines is, that there should be an interval of not less than 2ft. din. 
between the sides of the widest carriages and any obstruction. 
From the evidence in this case there appears to be no doubt but 
that the deceased, who had joined the train at Aberdeen and was 


to the south of England, feeling sick as she was approaching 


oi 
Beattock station, stood up and put her head out of the near side 
window of the compartment of the carriage in which she was 
travelling, and while in this 
pouch, d 
was picked up 13ft. south of it, the deceased’s handkerchief being 
found near the same spot. She appears to have been stunned by 
the blow, and to have r i i 
been struck while the train was running between Beattock and 
a mile south of Ecclef 
and this having been found lying alongside of the line after the 
train had passed, and never having been struck by the net, it is 
almost certain that the deceased’s head must have struck this 
pouch as well as the one at Beattock, and knocked it also off the 
standard. The use of the apparatus for the receipt and delivery 
of post-office pouches during the transit of trains has largely 
increased of late years, and there are now over 600 of them in use 
on the railways of the United Kingdom. Experiments have been 
made with a view to getting greater clearance, but the extra pro- 
jection of the net used cannot be made general on account of 
narrow bridges and other standi: J 
original clearance of from 8in. to 18in. is all that can be obtained. 
An experiment is, however, to be made with a view to lowering 
the top of the pouch to the level or somewhat below the level of 
the sill of the carriage windows. 


— her head was struck hy the 
e pouch was knocked off the standard by the blow, and 
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@ position in which she had 
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pouch was hanging, 
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obstructions, and that the 


This, if successful, would be a 








step in the right direction, 
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LETTERS TO THE EDITOR. 


[We do not hold egy oo the opinions of our 


THEORY AND PRACTICE IN STEAM ENGINEERING, 

Sir,—It is advanced by professors and physicists that the 
engineer neglects theory, is ignorant of principles, and consequently 
makes mistakes; that, in fact, he is right more by chance than 
good guidance, This is the root and groundwork of the cry for 
technical education, The discussion which has been opened in 
your columns seems to me to afford a favourable opportunity for 
considering this question, at least as far as the steam engine is 
concerned, and I propose to set forth, with your permission, what 
the letters on this subject published in your last impression, taken 
with what you and Mr, Willans have said in a previous issue, seem 
to me to teach. 

Your contention is, that the steam engine owes little or nothing 
to theory. Mr. Willans, on the contrary, held that it owed a great 
deal to theory. I suppose that Mr. Willans put the proposition 
forward without much thought. It was a statement which had 
often been made to him, and he accepted it, as many other 
propositions are accepted, without question. You challenged him 
to make his words good, Mr. Willans cast about for the proof which 
he wanted and found none, It appears, according to him, that 
theory and the physicist have effected nothing of greater value 


than the invention of the formula E=!- J Well, I think we 


engineers may rest quite content with this admission, Unfortu- 
nately, however, for Mr, Willans, even this crumb of comfort is 
denied him. If he will study thermo-dynamics as set forth by, 
say, Clausius, he will see that the proposition only applies, as you 
have pointed out, to an impossible steam engine. 1 cannot resist 
the temptation to push Mr, Willans a little further into a corner, 
and ask him a few questions, 

Years ago the principles to be observed in the construction of 
high-apeod engines were enumerated in your pages; subsequently, 
Mr. Brotherhood brought out a single-acting high-speed engine, 
which obtained a fair measure of success, After him came Mr. 
Willans, who produced in his turn a single-acting engine. He im- 
proved on this, and made the now celebrated and excellent central- 
valve engine. I think Mr. Willans will ugree with me when I say 
that this is the best engine of its kind in the English market; pos- 
sibly it is a better engine than the Westinghouse, which enjoys 
favour in the States. 

Now I want Mr. Willans to tell us through your pages precisely 
in what way the theory of the steam engine as a heat engine helped 
him to produce the central valve engine. I maintain that expe- 
rience demonstrated that there were certain defects in the first 
engine he made, and that he brought out the central valve engine 
without any special guidance from theory to get rid of those 
defects. It is perhaps necessary to point out that the introduction 
of theair — has nothing to do with the consumption of fuel. 
That has n put in to prevent knock. The theory of the 
momentum of the moving parts, first clearly set forth by an 
eminently practical engineer, Mr, Arthur Rigg, many years ago, 


has, of course, nothing to do with T . ‘: What I want to know 


is, how and in what way this formula, which is, according to Mr. 
Willans, the great gift of the physicist to the engineer, has helped 
him to improve upon his first engine. How did he apply it in 
settling on the diameters of his cylinders, the position of his 
valves, and so on! I am sure an answer cannot fail to prove 
instructive, 

Now let me direct attention to certain passages in Professor 
Fitzgerald's letter, in which he says that if the theory of heat 
engines is not to be taught, neither ought the theory of strains. 
I am sorry to see that in Trinity College, Dublin, important factors 
seem to be wholly overlooked, such as friction. Thus I presume 
that in teaching his pupils how to calculate the strength of a boiler 
seam, Professor Fitzgerald would ignore the 10 og cent., or so, of 
augmented strength due to the friction of the plates on each 
other. But leaving such things on one side, it is evident that 
Professor Fitzgerald entirely fails to see that while the theory 
of stresses, the composition and resolution of forces, can be 
applied with certainty in constructing roofs and bridges, there is 

_ no theory of thermo-dynamics which can be applied in the same 
way to the steam engine. Give such a man as Mr. Max am Ende 
a river to span or an area to roof over, and see how he can use 
mathematics and theory, to produce a perfectly satisfactor 
result. Professor Smith, of Mason College, will in like manner wor 
toa similar end with — statics, But what thermo-dynamit 
theory can be applied in the design of a triple expansion engine 
to drive a steamer across the Atlantic at twenty miles an 
hour? All my life I have beeen engaged more or less with the 
design and construction of steam engines and boilers. I ven- 
ture, with due modesty, to say that I know much that has been 
written on thermo-dynamics by Clausius, Rankine, Clerk-Maxwell, 
and Balfour Stewart; and I assert that in their pages nothing will 
be found that is of more utility than the old truth laid down by 
bccn 4 your steam hot while at work. The truth is that the 
theory of thermo-dynamics does not admit of being reduced to 
practice in the steam engine. It may be that something has been 
done in this way that I know nothing about, and I shall be glad to 
be enlightened. For several years back nearly all our great engi- 
neering colleges have been fitted with experimental steam engines, 
but I am not aware that these engines have ever been made to teach 
anew truth, One, I have heard, was designed by a professor, and 
made by a north-country firm of engineers. This engine, I am 
credibly informed, burns 141b. of coal per horse-power per hour, 
but perhaps thisisnottrue. If theory could really do what it is said 
it can do, why is it that improvements have not emanated from 
these colleges ? 

I put this argument to a friend the other day who is never so 
happy as when he is exalting theory, and he replied that the steam 
engine was so good that it could not be improved. This was, I 
thought, rather a dangerous admission, granting as it did that the 
much-despised man of practice had forestalled the man of theory. 

I have made this letter, I fear, too long, and much remains to be 

said. It will be better, however, to wait a little, and see if Mr, 

Willans, as a practical engineer, will explain in a little detail how 

he has used thermo-dynamics, and especially 


F . in designing 
N. 





his central valve engine. 
Glasgow, July 8th, 


Sin,—Just at present I am preparing designs for a compound 
engine to work under the following conditions :—Indicated horse- 
power, 1700; boiler pressure, 1201b, = 134°7 absolute; plenty of 
condensing water, This is a mill engine to drive jute machinery 
by ropes and a grooved fly-wheel. Minute regularity of driving is 
not essential, as would be the case in an engine spinning high num- 
ber cottons. The general arrangement is compound horizontal, 
but I have been left a large latitude, the first consideration being 
economy of fuel, as coal is very dear where the engine is to be 
erected. The revolutions I propose to be about seventy a minute, 
but I could go up to eighty or down to sixty-five without much 
trouble. It is only a question of size of fly-wheel and pulleys. 

Ihave seen in — last two or three impressions a good deal 
about the use of theory in designing engines, and I do not know 
how to apply it in the present case. I venture, therefore, to ask 
Dr. Lodge or Mr. Willans, or any of your readers who understand 
the application of theory to the ———s of a steam engine, to 
give me a little information on the following points :—(1) What 
would be the best size to make the cylinders? (2) Ought I to jacket 
both? In Liverpool the marine men tell me a low-pressure 
erates should not be jacketted, and I know that Mr. Kirk holds 

@ same view, and he ought toknow. (3) Ought the intermediate 





receiver to be jacketted? (4) What is the best sizeto make the 
receiver, taking the high-pressure cylinder capacity as a unit? (5) 
Would I get a better result it I dispensed with the receiver and made 
a Woolf engine? (6) Keeping to the original plan of a receiver 
engine, ought I to put the cranks at right angles, and which of 
them should lead, (7) or would it be better to alter the angle say to 
100 deg. or 120 deg. # ‘ 

It would really be a great boon to those who have to design 
engines if there was anything which would guide them with precision 
on these points. Of course, I do not mean a guess work theory or 
matter of epinian-Ataah I can have to no end for the asking, and 
indeed without asking for it. I suppose there are certain relative 
proportions which are better than — other proportions, for 
economy, and these I understand are deduced from the science of 
thermo-dynamics, I have a great many books on the steam engine, 
and I have read Clerk-Maxwell very carefully many times, but he 
gives no help to the design of steam engines. So 1 venture to ask 
those better taught than I am for help. If they will tell me where 
to find the rules based on sound theory by which to answer the 
questions I have put, it will suffice, but I do not want empirical 
formule. My own note-book supplies enough and to spare of that 
kind of information, Mr. Willans will perhaps help me. 

July 9th, Bombay Duck. 





Sir,—Will some of your theoretical readers enlighten me on the 
following point? By referring to works on the steam engine I am 
told that clearance is a dead loss, and the utmost attention is 
directed to getting a sharp cut-off. In the ordinary compound 
receiver engine the clearance in the second cylinder is enormous, and 
we have only got to look at a diagram to see that the cut-off has 
no pretensions to being sharp. In the Woolf engine there is little 
or no clearance for the second cylinder, consequently the Woolf 
engine should be much more economical than the beam engine. In 
practice, however, it seems that there is no difference; in other 
words, the huge gap in the diagram of the receiver engine does not 
seem to mean anything. Is this so; and if so, why? 

Dundee, July 9th, AN APPRENTICE, 





RAILWAY ACCIDENTS FROM UNEXPLAINED CAUSES. 


Sir,—In your last issue was printed a paper by Mr. Wiseman, 
bearing the above title, which contains several scarcely tenable 
theories. I propose, as briefly as may be, to run over the more 
salient points on which we differ. r. Wiseman seems to jump 
somewhat hastily to bis conclusions, I agree with his opening 
statement that ‘‘ when an engine at the head of a train suddenly 
leaves the metals, there must be a cause for its doing so.” He goes 
on to suggest that if the cause be not apparent, the fault must lie 
with the engine, because ‘‘any defect—in the permanent way— 
which in itself would cause a derailment, would be seen at once.” 
According to this reasoning, if an English six-wheeled locomotive, 
with a long rigid wheel base, built for running on our perfect roads, 
were placed on one of the western tracks of the United States, and 
speedily found itself—as it probably would—in the ditch alongside, 
while the rails probably showed no signs of fracture, therefore the 
cause of the catastrophe would lie with the well-built locomotive, 
rather than with the snakelike track. I fail to see why all the 
blame should be put on the locomotive, and I do not know why it 
should be considered more likely to jump the track than for the 
track to fail in its duty of restraining the engine. Indeed, if Mr. 
Wiseman’s sketch—Fig. 1—be taken to represent a “fairly well- 
maintained” track, I do not think I overstep the mark in declaring 
that it would be a wonder for any locomotive whatsoever to avoid 
jumping. If a road be allowed to get so uneven that ‘‘one or 

th leading wheels” can be seen “suspended above the rails,” I 
should, as an impartial critic, incline to think that the reason of a 
catastrophe is sufficiently explained. 

But Mr. Wiseman is not so merciful, or should I say just? He 
starts with a strong bias in favour of the track, and would sacrifice 
the reputation of the engine rather than that one breath of accusa- 
tion should pass over the rails, unless they actually declare their 
condition by loose keys or fish-plates, or equally damning evidence. 
I see more than this in Mr, Wiseman’s paper. He not only 
condemns all locomotives in general, but he especially desires that 
one particular class be done away with. Outside-cylinder engines, 
he declares, are peculiarly liable to derailment, because the 
cylinders are situated so far to the side of the longitudinal axis of 
the engine, and so far in front of the transverse axis, that a side 
thrust or moment of force of considerable magnitude is set up at 
every stroke of the piston. On reading this sentence for the first 
time, I thought that Mr. Wiseman was formulating the old theory 
that the steam pressure on the pistons causes oscillation. However, 
I discovered that he had only avoided Scylla to fall foul of 
Charybdis. He disclaims the theory of oscillation by steam 
pressure, but thinks that the momentum of the working parts, 
pistons, crossheads, connecting-rods, &c., causes the engine to 
swerve from its direct course with considerable force. This was 
undoubtedly the case some years since, when the locomotive 
was in its infancy; but the science of counterbalancing the motion 
of the working parts of a locomotive is now so thorougbly under- 
stood and appreciated, that inside-cylinder and outside-cylinder 
locomotives stand on the same footing with respect to steadiness. 
Yet Mr. Wiseman condemns in toto engines of the type represented 
by Mr. Stirling’s 8ft. bogies on the Great Northern Railway. 
Why this type of engine should have been selected in the paper 
under consideration to occupy the proud position of standing over 
a sunk rail, as in the sketch, my comprehension, since a 
bogie engine is far more likely to adapt itself to the inequalities of 
the road than a six-wheel engine, by reason of the play allowed to 
the bogie in —- direction, Then Mr. Wiseman makes out a bad 
case as regards the distribution of weight in engines of this class. 
Assuming that his figure No, 1 represents the Great Northern 
engine, the weight is in this case very differently placed to the way 
which he gives, The weight on each of the leading bogie wheels 
exceeds four tons—more than double his reckoning—while the 
total weight on the bogie is half a ton more than is placed on the 
drivers. The weight on the drivers does not amount to more than 
38 per cent. of the total weight of the engine, the leading bogie 
wheels taking 18 per cent., the trailing bogie wheels 21 per cent., 
and the trailing wheels 23 per cent. Seeing that these proportions 
are quite as favourable as those of any six-wheeled engine, why 
does Mr. Wiseman so thoroughly condemn this type? Moreover, 
theory is all very well, but where practical results can be arrived 
at, he must remember the old adage, ‘‘ An ounce of practice,” &c. 
I entirely deny the truth of his statement that this is “about 
the worst type fora ger | tive as regards safety,” for 
the above engines, and indeed all modern passenger bogie engines, 
are wonderfully steady and very easy on the road. If Mr. 
Wiseman can obtain a statement of the case—I have not the 
actual figures before me at present—he will find that engines of 
this class are no more liable to derail themselves or to be derailed 
than the six-wheel or any other type. No inconsiderable number 
of these casualties occur to tank engines, notably those with a 
trailing bogie, running “tender first” at high speed, for in this 
type of engine the overhanging weight of the tanks sets up, at 
high speeds, a dangerous amount of oscillation, which the leading 
bogie wheels, with a comparatively light load upon them, are 
unable properly to control and direct. Mr. Wiseman is so biassed, 
however, in favour of the road, that he says that neither the 
six-wheel nor the bogie type of engine is free from the chance of 
derailment on an uneven track. In this sentence, as in several 
others, he does not consider that it is the duty of the fails to 
maintain a firm and even track for the engine, but that it is the 
duty of the engine to keep to the track, no matter how uneven. 

ith regard to the penultimate paragraph of the paper, Mr. 
Wiseman must know that on most lines the springs of two or 
more pairs of wheels are connected so as to counterbalance the 
inequalities of the road by causing the wheels to adapt themselves 
to depressions. In conclusion, if an engine which runs steadily 
and easily on a well-laid track becomes derailed suddenly, it is 








only fair to conclude that the accident is due to some inequality or 

defect in the road, not necessarily immediately apparent, rather 

than to saddle the engine with the blame. G. F. B. 
Ealing, W., July 3rd, 


Sir,—I saw in THE ENGINEER that Mr. Wiseman wondered at 
so many accidents occurring through derailments, and even in 
America, I do not wonder at so many in America, for I think 
they do not look after their roads properly; but some good 
platelayers have gone from this country. Sir, I think there 
are many causes forderailment. I have seen engines run over the 
top of rails; but Mr. Wiseman does not say where those derail- 
ments take place on curves or straight road rails, I think more 
on curves. One cause is straight gauge round a curve, slacks 
in the road, and bad joints; then there is the bevel 2in.— 
I have seen 5in, Some curves are too straight. I never thought 
much of bogie—too light in the front, runs over the top, strained 
axle. And then the engine wheels, The bevel straight flange 
is sure to be off. If leading wheel a bit more in diameter, 
and the flanges deeper—2in. instead of lin.—they would cover 
more rail, and stand more oscillation with weight in front. 
think the last would be the best to save life and rolling stock, and 
the flange might run on the crossing chairs; but that could soon 
be remedied. Broad sleeper and sound ballast, as some soon gives 


way. JOHN WHARMBY. 
Ripley, Derbyshire, July 9th. 





SHINGLE BEACHES ON FOREIGN COASTS, 


Sir,—In reference to a communication in last week’s issue about 
the scarcity of shingle beaches abroad, the remarks therein con- 
tained about the shallow tides will be generally conceded by 
travellers as a satisfactory explanation. It may, however, be 
pointed out, as supplementary to this, that there is at the same 
time a scarcity of chalk cliffs, boulder clays, and conglomerate 
rocks on foreign coasts, compared with their prevalence in the 
British Islands. It is surmised that it is from the disintegration of 
these strata on our coasts that the great bulk of the shingle beaches 
is probably made, and not so much from the trituration of fresh 
fragments of other rocks on the shore by the modern tides rolling 
them about. It may be presumed, to account for the formation of 
the older boulders and shingles, that in past geological times rains 
were more abundant, rivers more rapid, storms more severe, and 
tides much heavier than are to be observed now, except under 
very special catastrophes. 

W. J. Buack, F.R.M.S., F.G.S.E. 

2, George-square, Edinburgh, 

July 8th. 





MACHINERY AT WINDSOR. 


Sir,—Although no one examining the machinery exhibited at 
Windsor could fail toadmireits general excellencein design, construc- 
tion, and workmanship, there appeared oncloser inspection to be, with 
a few exceptions, a serious defect in one point of the first importance, 
viz., the fabrication of the bearings. Oil, which could be of no 
possible service anywhere but in the journals, was seen to be run- 
ning about in all directions, and had the splendid machinery been 
started at speed without the assiduous attention of the nurses in 
charge, viz., the men with oil bottles, a conflagration would pro- 
bably have occurred, which would ere long have converted a large 
portion of the magnificent Show into heaps of blackened ruins. 

This remark does not apply to the wheeled carriages, which being 
oiled on a sound system, are capable of running days, weeks, and 
even months without attention. A few of the more intelligent and 
energetic of the exhibitors had applied the same principle to their 
bearings, with a similar result. ‘There is believed to be a general 
demand both at home and abroad for an effective improvement in 
this important particular. There seems to be no good reason why 
our engineers should continue to allow themselves to be s' 
by the coach-builders and wheelwrights of the day. OBSERVER. 

July 8th. 





THE MATTERHORN INSULATED BARGE. 


Sir,—In your issue of this date, a short notice is given of the 
trip of the ‘‘insulated”” barge “‘ Matterhorn” to Havre. We shall 
feel obliged by you mentioning in your next issue that this vessel 
was not merely an insulated barge, but that she was fitted with 
refrigerating pipes, filled with brine, which had been brought down 
to a low temperature in the Thames before starting by means of a 
floating ammonia compression plant moored alongside her, the appa- 
ratus being constructed under Williams’ and Puplett’s patents, and 
designed and manufactured by us. No merely insulated barge 
would have fulfilled the needful conditions, 

The Pulsometer Engineering Company, Limited. 
J. E. HoDGKIN, 
Nine Elms Ironworks, London, 8.W., July 5tb. 





CONGRESS OF FIRE BRIGADES, 


Sir,—Will you allow me, through the columns of your journal, 
to make known to the municipal and volunteer fire brigades of 
the United Kingdom that an International Congress of Officers and 
Sub-officers of the Fire Brigades will be held in Paris on Tuesday, 
the 27th, and Wednesday, the 28th August; and also an Inter- 
national Competition of Firemen and Manceuvres of Fire-engines 
and Life-saving Apparatus at Vincennes on the 29th, 30th, and 
3lst August; and on the Ist September a Festival Review at 
Neuilly-sur-Seine. 

To carry out the above, a committee of organisation has been 
constituted by a decree of the Minister of Commerce and Industries 
and Commissioner-General of the Exhibition. Special arrangements 
are being made with the railway companies, and for the stay of the 
officers and men in Paris. Full particulars of the above-mentioned 
competitions and arrangements, with forms of application for those 
intending to take part in the same, can be obtained from the Dele- 
gate at his offices as below. As far as possible priority of applica- 
tion will be considered. A. foun, Delegate, 

211, Mansion-house-chambers, Queen Victoria-street, 

London, E.C., July 5th, 





PROPOSED BOILER LEGISLATION. 


Sir,—The attention of the engineering public does not appear, 
so far, to have been prominently directed to the Bills relating to 
boiler legislation which are now before Parliament, namely, Mr. 
Provand’s Bill for the Compulsory Registration and Inspection of 
Steam Boilers, and Sir William Houldsworth’s Bill for the Regu- 
lation of Steam Boiler Insurance by Joint-stock Companies, 
although they are of far more than ordinary interest. Both Bills 
would have the effect of throwing the direction of the whole steam- 
using public under the control of the Board of Trade. It is most 
important that steam users should bestir themselves in this matter, 
and that they should instruct their representatives to oppose such 
legislation as is now being attempted, particularly as it appears to 
be quite clear from a careful consideration of the Bills in question 
that they have not even been drawn up in the interests of the 
public, especially the latter Bill, which appears to be simply 
designed with a view to injure established societies for the 
inspection of steam boilers, which have done such good work 
during the last thirty years, and to benefit persons seeking Govern- 
ment appointments and interested in other schemes. 

No endeavour to show that the compulsory registration and 
periodical inspection of steam boilers is necessary has yet been 
made, nor have any facts been brought forward to show that any 
Government interference with regard to the use of steam power is 
required. On the contrary, it has been satisfactorily shown that a 
ing out of the Boiler Explosions Act of 1882 would be 


proper 
ample for all necessary purposes, as since that Act came into force 
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the number of explosions, and deaths arising therefrom, has been 
very largely reduced—say by about 50 per cent.—the total number 
of deaths from explosion of steam boilers and generators of all kinds, 
kiers, drying cylinders, explosions of valve-boxes, steam chests, 
steam pipes, Xc., only amounting to 181 for the six years 1882-1888 
inclusive, or an average of thirty per annum. 

The tax upon human life involved by the use of steam power is 
therefore trifling when compared with the enormous loss of life and 
injury to persons arising from other industries. For instance, in 
the annual report of the Chief Inspector of Factories and Work- 
shops, in the district of Leeds alone, 25 persons were killed or 
injured by circularsawsin the year 1887, and70 from other machinery 
in motion. In 1888, the accidents with regard to machinery were 
increased in number to 75, and from circular saws to28. Through- 
out the kingdom there were 386 fatal accidents; amputation of 
hand or arm, 99; amputation of part of hand, 1080; injuries to 
head or face, 774; lacerations, contusions, &c., 4329; and this 
represents only a part of the accidents in the factories and work- 
shops of the + hat sen during the year. 

From the report of her Majesty's ma ere of Mines, prepared for 
the Secretary of State for the Home Department, it appears that 
during the year 1887 1051 persons were killed by accidents in 
mines in Great Britain and Ireland coming under the Coal and 
Metalliferous Mines Regulations Acts, and in the mines coming 
under the Coal Mines Regulation Act, 1872, 995 persons were killed 
by accidents during the same year. 

As Mr. Morley said in the House of Commons on the 25th of 
June last, ‘‘ There is no country in the world where there was so 
much inspection and restriction as in England,” and before 
blindly following the footsteps of those maudlin humanitarians 
who are so eager to fiy to Government agencies for assist in 
carrying out their ideas in relation to boiler inspection, it would be 
well to ascertain if there is not some more pressing interest to 
serve. I would draw their attention to the fact that it is esti- 
mated that 1000 infants are suffocated in bed by their parents in 
London alone every year. Most of these deaths occur during 
Saturday night when the mothers are drunk. Here is a fine field 
- registration, periodical inspection, and Government inter- 

erence ! 

On the other hand, if the Boiler Explosions Act were amended, 
so that the cost of the preliminary inquiry—as of the cost of the 
formal investigation at present—could be cast upon the boiler- 
owner, and the penal clauses of the Act really put in force, which 
they never yet have been, there would be no need for further 
legislation on the subject, as if the dread of a mere inquiry, in- 
volving neither expense nor responsibility, and scarcely publicity, 
has produced such very satisfactory results in so short a time, it 
appears to be clear that when the amended Act was put in action, 
and its provisions and conditions enforced, explosions—with the 
exception of those which are entirely accidental—would cease to 
occur, BoILerR INSPECTOR. 

5th July, 1889, 








THE VYRNWY DAM. 

Str,—My attention has been drawn to a statement made in 
your last week's leader, to the effect that I have promoted the 
agitation concerning the supposed want of safety of this construc- 
tion. I therefore beg you to do me the justice of allowing me in 
your next publication to deny in the most positive terms that I 
have contributed in any way to the existing excitement on this 
subject. T. HAWKSLEY. 

July 9th. 

[We have never suggested that Mr. Hawksley had “‘ promoted 
an agitation.” As for the rest, we must refer him to his own 
letter in the Standard, so calculated to create distrust.—EpD. E.] 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John J. Robins, chief engi- 
neer, to the Wye; Matthew W. Ellis, chief engineer, to the Comus, 
both re-appointed on promotion ; John R. Harvey, fieet engineer, 
to the Warspite; William J. Hancock, fleet engineer, to the 
Rodney; Edwin C. Carat, engineer, to the Undaunted ; John W. 
Agnew and Joseph H. Pill, engineers—lent—to the Warspite. 

DeEaTH OF AN ENGINEER.—Chief Engineer Wm. Hunt, U.S.N., 
retired, who died at his residence in Washington, on Tuesday even- 
ing, June 25th, 1889, was born in Brooklyn, N.Y., January 12th, 
1832. He entered the Navy as third assistant engineer, after a 
thorough course of scientific preparation by his father, the late 
Henry Hunt, deceased, Chief Engineer, U.S.N. His total sea 
service was ten years and nine months. He was a gallant and 
accomplished officer. His active service extended through the 
entire period of the war of the Rebellion, serving with great credit 
and efficiency in the fleet of Admiral Farragut, in the various 
engagements directed by that gallant officer. He participated in 
the naval engagements resulting in the reduction and surrender of 
Forts Jackson and St. Philip, and the capture of New Orleans and 
Mobile. During his service on the Oneida he was painfully injured 
by escaping steam, caused by the explosion of a shell from a rebel 
battery which os the boiler of that unfortunate vessel. 
Many personal deeds of daring and bravery in his chosen profession 
attest the value of his services to the Government. r. Hunt 
leaves a widow and three sons and many friends to mourn his loss, 
—U.S. Army and Navy Journal. 


DeEaTH OF Mr. HucHEs.—The St. Petersburg correspondent 
the Times announces the death of Mr. John Hughes, who passed 
away very suddenly on the 29th of June, under the effects of an 
apopletic stroke, in the 75th year of his age. John Hughes 
deserves more than passing notice. He was the originator and 
managing director to the New Russian Company’s immense iron 
and steel works and rolling mills, the largest in Russia, situated on 
the Steppes of Ekaterinoslav, near Mariupol and the Sea of Azof. 
The rapid development of the metallurgical and coal industries of 
the basin of the Donetz has in fact been greatly due to the strong 
initiative and practical skill of John Hughes, ably seconded by his 
four sons. So important has the result of his labours become that 
the Russian Government thought of giving his name to a town of 
some 15,000 inhabitants which has sprung up round the centre of 
his prolific activity. When he first began work here twenty years ago 
there was nothing on this now flourishing spot (named after its 
founder as Hughesova) but the wretched hovels of a few shepherds 
with their sheep and dogs. But the indomitable perseverance and 
untiring energy of John Hughes soon created a busy and populous 
settlement out of a vast and dreary wilderness; and the great 
industry which he founded now supplies the Russian railways from 
St. Petersburg to Samarcand. The Russians had no reason to 
refuse Lim their support, as he worked entirely with Russian 
materials produced on the spot. The deceased was born at 
Merthyr. At an early age he entered the Cyfarthfa and the Ebbw 
Vale Works, and afterwards started a mechanical factory of his 
own at Newport, Monmouthshire. ry =! he became well 
known as director for many years of the Millwall Iron and Ship- 
building Works, where he invented the hollow stringer and con- 
structed the celebrated Millwall shield, which withstvod the tests 
better than any other armour in England. This brought orders 
from the Russian Government, and through acquaintance thus 
made with the Russians Mr. John Hughes was induced to out 
and make personal inspection of the rich mineral deposits of 
southern Russia. Eventually he formed a company in London and 
concluded a contract with the Russian Government in April, 1869, 
for the establishment of the works already described. e funeral 
service to-day was attended by most members of the British 
colony and several eminent Russians, including Admiral Popoff, 
the famous inventor of circular ironclads. The body was after- 
wards shipped home for interment in England. The prestige of 
deceased with the Russian authorities was very great. He was 
universally est dand r ted 








AMERICAN ENGINEERING NEWS. 


Metal railway ties.—A report to the U.S. Department of Agri- 
culture on the use of metal ties instead of wooden ties for rail- 
ways is being prepared by Mr. E. E. Russell Tratman, and a 
preliminary report which was presented in February last has 
recently been issued by the Department. Itis devoted principally 
to a review of the extent to which small ties are in use in foreign 
countries. There are two forms of metal ties which are likely soon 
to be given a trial in this country, the Standard and Hartford ties. 
The Standard is a steel cross-tie, stamped in a press to channel sec- 
tion —. At the middle the bottom is cut loose from the sides, and 
bent up at an angle, thus offering a resistance to lateral motion in the 
ballast, the ends being open and the tie filled with ballast; undereach 
rail is a block of preserved and grog wood, placed on end 
grain, so that it will not be crushed like an ordinary wood tie, and 
the rails are held by clamps which are held together by a horizontal 
bolt passing through the clamps and wood block under the rail. 
Plant is now being made to manufacture these ties. The Hartford 
tie is also a steel cross-tie, but rolled to an inverted trough section, 
with flaring sides, a groove or channel runs the whole length of the 
top of the tie, and the ends are curved down to hold the ballast. 
Two flat triangular pieces, with the base turned up to lap over the 
rai) flange, are slipped under each rail, lying in the longitudinal 
channel, and two bolts are used with the heads inside the tie and 
the nuts screwing down on the rail clamps. These bolts have the 
body at an angle of about 35deg. with the head. The weight of 
this tie, as now being made, is 117 lb., and including the four 
clamps and bolts complete, 125 lb. Some really practical interest 
seems now to be taken in the question of finding an efficient metal 
tie for use in America. 

Grade crossings. —The Connecticut Legislature has passed a Bill 
providing for the elimination of grade crossings in that State, and 
the Bill will probably be signed by the governor. Every railroad 
in the State must abolish at least one crossing a year for each sixty 
miles of its track, if the railroad commissioners are convinced that 
the financial condition of the company justifies the expense. If 
the road or highway existed before the railroad was built, and the 
town petitions for the alteration, the town must pay ong-fourth 
and the railway company three-fourths of the expenses; but if the 
highway was constructed after the railroad, the town or city must 

y half the cost of the change. There are 1012 miles of railroad 
in the State, upon which there are 1215 grade crossings. The 
total cost of the work is estimated at 20,638,627 dols., or an average 
of nearly 17,000 dols. per crossing; but the cost will vary very 
considerably according to location. In the city of Hartford there 
is one crossing which will involve an expenditure of about 
300,000 dols. In Massachusetts the subject has been very closely 
investigated, and a valuable special report issued by the railroad 
commissioners; but the Legislature has as yet taken no action. 
There are 2247 crossings in the State, of which 74 are at Boston, 
and the cost of abolishing them has been estimated by engineers at 
40,766,000 dols. 

Mechanical power for street railways..—The cost of equipping ten 
miles of track is estimated at 124,000 dols. for horse-power, 
800,000 dols. for cable power, 462,000 dols. for the Bentley-Knight 
electric system, and 214,000 dols. for the Connelly naphtha gas 
motor. e cost of operating these ten miles for one year is esti- 
mated as follows :—107,000 dols. for horses, 10,000 dols. for cable, 
51,000 dols. for the Bentley-Knight electric system, and 41,000 dols, 
for the Connelly motor. 

he new steamer, Puritan, of the Fall River line, running on 
Long Island Sound, has been put in service. She is 403ft. long on 
the water line, 420ft. over all; the bul) is 52ft. beam, and the 
width over the guards is 91ft.; depth of hull, 214ft.: draught, 13ft. 
when loaded ; the double hull is of steel, with ninety-six water- 
tight compartments. The upper works are very finely finished, 
and the interior work and furnishing is even more magnificent than 
that of the other boats on this celebrated line. There are 350 state 
rooms, and 1500 passengers can be accommodated comfortably. 
Feathering wheels are driven by compound beam engine of 7500- 
horse power, high-pressure cylinder 75in. diameter and 9ft. stroke ; 
low-pressure cylinder 110in. diameter and l4ft. stroke. Steam is 
supplied by eight boilers carrying 110 1b. of steam. 

A large dam is being buiit on the east branch of the Croton river, 
to form one of the new reservoirs for the water supply of New York 
City. The dam is of masonry 99ft. high; on the west side it will 
be bonded into the solid rock of the hill, and on the east an earth 
and stonework continues the dam to the elevated ground of the 
hill which separates the two valleys. Through this hill a tunnel 
12ft. diameter, 300 yards long, will be driven, so that when the 
water bas reached a certain level in the first basin it will run into 
the second basin, and when that is filled the gate in the tunnel can 
be closed and the water held in reserve. The reservoir will bea 
double lake covering 1500 acres, and will hold a supply for thirty 
days, estimating the supply at 100,000,000 gallons re day. A 
part of the New York and New England Railroad will be flooded, 
and the city has a 75,000 dols. for the railroad company 
to move its tracks. e construction of the great Quaker Bridge 
dam is still undecided, and the matter has been dropped for the 
present. 








LAUNCHES AND TRIAL TRIPS. 


The s.s, Alarich is the second of four steamers building by 
Messrs. Wm. Gray and Co. for Herr Johannes Lange, of Kiel. The 
first one—the Theodorich—recently had her trial, and has now 
crossed over to Kiel and had a further trial there, with highly 
satisfactory results to the owners. The Alarich p ed on ber 
trial off Hartlepool on the 5th inst., having on board Mr. Wm. 
Menzies, of Newcastle-on-Tyne, the superintendent engineer in 
this country for Herr Lange, under whose superintendence the 
machinery has been constructed. The engines were run at a speed 
of eighty-eight revolutions per minute, everything running quite 
cool, without water, and giving the highest satisfaction to all con- 
cerned. e day being clear the vessel was put on the measured 
mile, and accomplished a speed of 104 knots per hour. After the 
trial she proceeded to the Firth of Forth to load for Kiel. 

The s.s, Alphonse Parran was successfully launched from the yard 
of Messrs. William Doxford and Sons, at Pallion, on Monday. She 
has been built to the order of the Anglo-Algerian Steamship Com- 
pany, managed by Messrs. F. C. Strict and Company, of London, is 
entirely of steel, and built to Lloyd’s 100 Al class. The principal 
dimensions are:— Length between perpendiculars, 270ft.; breadth 
extreme, 37ft.; depth moulded, 19ft. 8in.; with cellular bottom 
fore and aft. The engines are triple-expansion three cranks by 
Messrs. Doxford, with all the latest improvements, the cylinders 
being 2lin., 33in., 54in., by 36in. stroke, and are supplied with high 
steam, 1601b., from large boilers. She is fitted with steam steer- 
ing gear, and screw gear aft; she has also two 7 by 10 and two7 
by 12 steam winches, with the latest improvements for cargo pur- 

The cabins are beautifully got up in hardwood in the poop 
aft, and give most comfortable quarters for the captain and officers, 
the engineers being berthed in bridge house abaft the engine-room, 
and the crew and firemen in front of bridge house. 

On the 3rd inst. there was launched from the yard of Earle’s 
Shipbuilding and Engineering Company, at Hull, thes.s. Blarney, 
built to the order of the City of Cork Steam Packet Company, for 
their Irish Channel passenger and cattle trade and for general 
cargo pu , the dimensions being 256ft. 6in. by 33ft. by 18ft. 
7}in., with the greater portion of the upper deck covered by poop 
bridges and forecastle. Accommodation for first-class passengers 
and officers is provided under the poop, and — saloon, 
smoke-room, ies room, and every convenience. e saloon is 
carried out in polished woods, and the entrances to this and the 
smoke-room will be decorated with marble and ornamental tiles. 
The forecastle is fitted for accommodation of crew, deck pas- 








sengers, barrack room, &c. The remaining portion of upper deck, 
as well as tween deck and holds, are arranged for the carriage of 
cattle and horses. Powerful cranes are provided for working cargo, 
Steam steering gear is fitted for the midship gear and screw gear 
aft. The ship bas straight stem, elliptic stern, is schooner rigged, 
and has good lines for speed. The machinery consists of a set of 
triple compound inverted engines, having cylinders 24in., 38in., and 
62in. by 42in. stroke, and large steel boiler made for a working 
pressure of 160 1b. per square inch, 

The large screw steamer, Mortlake, built by Messrs. William Gray 
and Co. for Messrs. Watts, Ward, and Co., of London, went on her 
trial trip off Hartlepool on the 4th inst., previous to proceeding to 
Cardiff to load. The vessel is built of steel, her dimensions being ;— 
Length, 310ft.; breadth, 41ft. 6in.; depth, 23ft. 4in., and she is 
classed 100 Al at Lloyd’s. Herengines are of the triple expansion 
type, of 1100 indicated horse-power, constructed at the Central 
Engine Works of Messrs. William Gray and Co. The vessel pro- 
ceeded to sea on the early morning tide, and after adjusting com- 
passes had a run out to sea and back again of several bours’ dura- 
tion, the log indicating a speed of 11 knots per hour. The engines 
were run at a speed of eighty-three revolutions per minute, without 
any water on the bearings, everything running perfectly cool 
throughout the whole trial. The vessel was nn ese during 
her construction by Captain J. A. Hodgson, and the machinery b 
Mr. A. H. Alchin, superintending engineer to Messrs. Watts, Ward, 
and Co, These gentlemen were on board at the trial trip, and 
exp themselves highly satisfied with the performance of the 
ship and her machinery, A telegram was subsequently received 
showing that she passed Dover just twenty-four hours after leaving 
Hartlepool Bay, and she reached Cardiff in sixty-three hours, giving 
a speed of over 11 knots, 


The official trial trip of the steamship Magdalena took place on 
Thursday week. is is the second of four vessels of equal pro- 
Segond oe by Messrs R. Napier and Sons for the Royal 

ail Steam Packet Company, London. She has been specially 
designed to meet the requirements of the Company’s Brazil and 
River Plate service, and as speed is an important element, the hull 
has been built on fine lines, with a handsome clipper bow and 
a sage which give the vessel a most symmetrical appearance, 

is is enhanced by a smart rig and two well proportioned funnels, 
the whole conducing to make one of the best specimens of naval 
architecture produced upon the Clyde. The general dimensions of 
the Magdalena are as follows:—Length over all, 440ft. ; breadth, 
extreme, 50ft.; depth to spar deck, 33ft. 6in.; with a gross tonnage 
of about 5300 tons. The vessel is built of steel, classed Al at 
Lloyd’s, and is designed to attain a high rate of speed with the 
greatest possibl y. The buil have supplied a set of 
triple-expansion engines fitted with all the most modern improve- 
ments, steam being — by eight single-ended boilers with a 
working pressure of 1501b, to the square inch, The engines are 
fitted with Kirk’s patent safety valves. The accommodation for 
the passengers is of the most sumptuous and complete description, 
and all the details have been carefully considered with special 
reference to a first-class passenger service in a hot climate. This 
accommodation consists principally of a dining-saloon, a music- 
room, a ladies’ boudoir, a smoking-room, and state-rooms for 
about 200 first-class passengers; a dining-saloon, a_Jadies’- 
room, smoking-room, and state-rooms for forty second-class 
passengers, with ample and comfortable accommodation 
fur 400 third-class passengers. To admit of perfect light and 
ventilation, the dining saloon is placed on the spar-deck before the 
machinery, where there is practically no vibration, and it is seated 
to dine about 100 ae. The fittings and decorations of the 
saloon are in the Italian renaissance style, the sides or walls of 
polished walnut, divided into a series of carved panels by Gambi, 
of Florence, with balusters under the beams. This saloon is 
arranged with small tables so that family parties can dine together. 
It is also fitted with revolving chairs, sofas, covered with figured 
silk tapestry of a terra-cotta shade, handsome sideboards with 
marble tops, and the large square windows are draped with terra- 
cotta and gold brocade curtains, and fitted with Japanese fretwork 
screens. ‘The ceiling is divided and panelled in a chaste style, and 
is studded with electric lights in the centre of the panels, while 
there are also elegant electro-plated oil lamps fixed upon the tables. 
An organ adorns the fore end of the saloon, The floor is 
luxuriously carpeted with Persian pile, and runners extend 
between the rows of tables from one end to the other. A wide and 
handsome double stair, with carved teak balustrades, and laid with 
india-rubber, leads from the saloon doors to the promenade deck 
—which is 200ft. in length—on which is situated the music-room. 
This saloon is decorated in a lighter style than that of the dining- 
saloon, the fittings being of bird’s-eye maple and satinwood, and 
the sofas covered with dark peacock blueand gold silk tapestry. The 
window curtains are of terra-cotta and gold brocade, and the floor 
here also is carpeted with Persian pile. The piano is in harmony 
with the general tone of the saloon. ne it may be men- 
tioned that, with the exception of the panels in the dining-saloon, 
all the carving work was executed within the builders’ shipyard. 
On the same landing as the music-room is the ladies’ boudoir, and 
fitted up in a similar style. The entrance landing or hall between 
the two places is constructed of beautiful polished mahogany, with 
walnut panels, while the staircases are also elaborately carved. 
At the after end of the promenade deck, which is to be exclusively 
reserved for first-class passengers, is the smoking-room, fitted in 
polished mahogany and teakwood, with sparwood seats and circular 
tables. This forms a most comfortable and snug retreat. From 
the saloon doors a handsome stair leads to the state-room accommo- 
dation, which is all fore and aft on the main deck. The state- 
rooms are exceptionally large, airy, and comfortable. The second. 
class dining-room is situated in the poop, the promenade of which 
is entirely reserved for this class of passengers, The saloon is fitted 
in enamelled white, with mahogany balustrades, and the sofas are 
covered in crimson and maroon Venetian pile, with dining tables, 
revolving chairs, electric lights, pneumatic bells, and fittings 
scarcely inferior to those of the first-class, There is also a ladies’ 
cabin, a comfortable smoking-room, a pantry with hot press, &c. 
From the saloon door a spacious staircase leads to the second-class 
leeping dation on the main deck, the rooms here being 
also exceptionally large and airy. ese passengers are provided 
with a separate suite of baths and lavatories, and everything is so 
arranged that the whole of the second-class accommodation can be 
utilised for the first-class, Very superior accommodation is pro- 
vided for 400 third-class passengers, the whole of the beds being 
iron and portable. Under the first-class dining saloon is another 
large saloon fitted with ottomans, tables, revolving chairs, and a 
large number of state-rooms, the accommodation being quite equal 
to that of the ordinary style of saloon. An outstanding feature of 
these rooms is their size. They are adapted for the accommodation 
of families, while fore and aft on the main deck there is a place set 
apart for the use and convenience of nurses and children. The 
entire Inger accommodation is heated by steam, and the elec- 
tric light is fitted in every part of the ship. The vomfort of the 
officers has evidently been a special consideration with the com- 
pany. The captain has a day cabin and a sleeping cabin, in a 
similar style to that of the music-room. Excellent provision has 
been made for cooking, the pantries and — being replete with 
every neccessary, and able to provide for 1000 people. e fore- 
e is a commodious and well-ventilated place, where the sailors 

can make themselves comfortable. For the efficient working of the 
ship and the rapid handling of cargo patent hydraulic cargo gear 
has been fitted on deck, with Napier’s steam windlass, Bow and 
Maclachlan’s steam steering gear, Chadburn’s steering and engine 
room telegraphs, the Atlas marine telephone from the bridge to 
the starboard, Sir William Thomson’s compasses, and all the most 
modern appliances for a first-class passenger steamer. ‘The result 
of the trials on the measured mile — a mean speed of 17 knots, 
which was attained on four runs, being 1’' knots in excess of the 
contract speed. This result was gonsidered very satisfactory by 
the builders, and by Captain Bevis and Mr, Bowers, who repre- 























JuLy 12, 1889, 


THE ENGINEER. 





39 








sented the Steam Packet Company. The vessel afterwards ran 
down the firth as far as Arran, and returned in the evening to the 
Tail of the Bank. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 
THE midsummer goustertr meetings this week have been attended 
with a good deal of bustle and buoyancy. A large number of 


traders from other iron and steel centres of the kingdom have 
swelled the usual membership of ’Change, and all have been full 
of business. Prices have been everywhere discussed with eager- 
ness, and all have been anxious to gauge whether the existing high 
quotations are likely to continue, hether to buy forward, or 
whether to limit operations to the satisfaction of i diat 

necessities, has been the one problem uppermost in buyers’ minds, 
Probably the majority bave come to the conclusion that it is safest 
to buy ahead, certainly to the end of the present quarter, and, 
where possible, largely to the end of the current year. 

The extent of actual business done at the gatherings has not 
been very large, for, truth to say, prices have been too high to 
encourage buyers to venture. But inquiries have been made which 
point to a big business in the background, ready to come out if 
ec can only feel assured that the market will not again fall, 
and tbat contracts now made will prove to have been well timed. 
That the present revival will continue up to the end of the year 
many of the best-informed traders attending the quarterly meet- 
ings argued with some confidence. They based their prophecy 
very considerably upon the further advance in wages which the 
colliers the kingdom over are to receive on October 1st. The effect 
of this, they argued, is certain to be continued high prices for coal 
and cokes and other raw materials, and necessarily also pig iron. 

The revival in the American iron market was also regarded on 
‘Change this week as a very hopeful indication. Indeed, great 
importance was attached to this circumstance by some of the iron- 
masters present. Experience has shown that prosperity in the 
American iron and steel trades often brings with it prosperity for 
the iron and steel trades of England. 

At the bel ntnen meeting on Wednesday no definite 
announcement was made by the marked bar houses as to whether 
they intended to advance prices 10s. per ton. But buyers were 
very suspicious that such an advance was designed, since towards 
the close of last week circulars had been issued by the agent of the 
Earl of Dudley and by the New British Iron Company, Congreaves, 
announcing that all orders received after the date of the circular 
could only be entered at whatever Quarter-day prices might be 
declared to be. Buyers, therefore, were fully expecting that at the 
Birmingham gatherin, they would find that the 10s. had been put 
on, and Lord Dudley’s bars made £8 12s. 6d., with the bars of the 
other houses £8, and sheets and plates £9 10s, 

Unmarked iron of all descriptions was very firm. Makers 
asked an advance of 10s. per ton all round compared with a fort- 
night ago. Even tube strip, contrary to general expectation, was 
quoted 10s, up by some individual makers, making the price 
£6 15s, Renall sontite were officially raised by the bar makers 10s. 
per ton, the new price in this case also becoming £6 15s, 

Common bars were quoted £6 5s. to £6 10s., and orders could 
not be placed below the former of these figures, and even at £6 5s. 
makers were not at all anxious for business, Hoops were £7, also 
an advance of 10s. on late rates. 

Sheets are a matter of great importance, alike at Wolverhamp- 
ton yesterday and to-day—Thursday—in Birmingham. Makers 
were generally firmer than buyers had anticipated. These latter, 
knowing that the mills have not of late been over busy, had 
expected to be able to secure some concessions here and there, but 
they hardly met with any success at all. Makers declared that 
with pigs and coal so dear they were determined to have full 
Association prices, and that indeed there was no alternative if they 
were to pay their way. Galvanising and merchant qualities were 
quoted at the 10s, advance of last week—namely, £7 15s. for 
singles, £8 5s, doubles, and £9 5s, lattens. Orders were fairly 
numerous, notwithstanding that the galvanisers are not busy, and 
a iderable busi was done. 

On 'Change in Birmingham yesterday (Thursday), the list 
marked bar houses held a meeting and decided to advance prices 
10s. This makes Earl Dudley's bars £8 12s, 6d., other firms £8. 
Hoops become £8 10s., sheets and plates £9 10s. It became 
known that Crowther Brothers and Co., Kidderminster, had 
issued circulars advancing high quality black stamping sheets by 
£1 a ton, and tin sheets also £1 a ton. 

Some sheet makers announced that during the fortnight and 
three weeks prior to the quarterly meetings they had booked 
heavily, certain of them to the extent of 3000 and 4000 tons, con- 
sumers being anxious to anticipate the full advance now quoted. 

In reply to buyers they protested this— Thursday—afternoon 
that they were not asking an at all exorbitant advance, considering 
the way in which materials have run up. When, prior to this 
last advance, singles were £7 5s., and eatin, £7 15s., showing an 
advance on the minimum touched last year of £1 7s, 6d. to £1 10s. 
per ton, the advance in the cost of materials amounted, they 
urged, to no less than £1 5s. per ton. Buyers expressed their 
hesitancy to accept these figures, but makers declared that they 
had been demonstrated by their books, 

Quarterly meeting prices show a rise on the lowest point touched 
last year, namely in May, 1888, of £1 in marked bars; common 
bars, £1 5s. to £1 10s.; and sheets, £1 10s, to £1 15s. per ton. 
Marked bars were a minimum last year of £7 ; common bars, about 
£4 15s. to £5 ; and sheets, galvanising sorts, £6 to £6 5s., singles; 
£6 7s. 6d. to £6 10s., doubles ; and £7 7s. 6d. to £7 10s, lattens. 

Compared with the prices of the —— meeting which opened 
the year, marked bars are this week up 10s., common bars £1, 
hoops £1, and sheets also about £1, In January, marked bars 
were £7 10s., common bars £5 5s. to £5 10s., merchant bars 
£6 to £6 10s., and sheets about £6 15s, singles, £7 5s. to £7 10s. 
doubles, and £8 5s, to £8 10s. lattens. 

Pig iron was very animated, and its condition really led the 
market for finished iron and steel. All the firmness which was 
anticipated in advance of the gatherings was exhibited, and both 
at Wolverhampton yesterday and in Birmingham to-day, sellers 
were sed strong in price. The Lilleshall Iron eae es Shropshire, 
led off the native pigmakers by quoting a rise of fully 5s. on the 
quarter, making hot blast all-mine iron 60s, asa minimum, and 
co! 85s. per ton. Staffordshire makers followed suit, and 
quoted hot blast 60s, to 65s., and cold blast 85s. to 87s. 6d. Staf- 
fordshire part-mine iron was fully 50s. to 52s. 6d. for forge sorts, 
and 45s, for common, A few pos were willing to accept 42s, 6d. 
for this last, but they were the exception. 

Midland imported pigs were the chief talk of the market, and 
here extraordinary firmness was manifested—greater than for a 
long time past. Prices were asked which buyers declared to be 
exorbitant, and such as they could not give with finished iron at 
present prices. But sellers were not to be moved, and stated that 
the upward prices of coke, coal, and ores were such that even at 
current advanced rates only very moderate profits were left to 
them at the furnaces; and the best proof of the correctness of 
these statements is seen in the absence of any movement by makers 
to increase the number of furnaces in blast. Some brands of 
Midland pigs were wholly off the market, makers refusing to book 
any more orders at any price whatever. 

oy pigs were quoted 51s. 6d. to 52s. 6d., and in some 
cases delivered. Northamptons were 50s. to 51s. 6d. and 
in some cases 52s, Lincolns were 53s. to 54s, delivered. These 
prices show an advance on the minimum prices of last year—April 
and May, 1888—of no less than 14s. to 15s. per ton, Derbyshire and 
Northampton pigs at the earlier date mentioned having been a 
uniform price of 37s, 6d. to 38s., and Lincolns in proportion. 











Compared with the prices that opened the year, Derbyshire and 


Northampton . pigs are ¥ this week 8s, 6d. te 9s. per ton, and 
Lincolns De. . to 8s, 3d. per ton. At the January quarter! 
meetings Derbyshire pigs 4 3d. to 43s, 


were quoted 
49s. Gd. to 438. 3d.; and Lincolns, 


Hematites brought satisfactory prices on the basis of 62s. to 63s. 
for good forge numbers. No. 1 brands were to be had at 60s. 

Steel was in brisk demand for all qualities, and makers booked 
some good orders. They reported their order books well filled, 
some of them up to and beyond the end of the year. A 
number of inquiries, too, were on the market, which were 
not satisfied to-day in Birmingham, but which will have to be 
ee in the ensuing few weeks. Prospects of steel are satis- 
actory. Prices were firm, and showed advances in some directions. 
Bessemer blooms and billets were £5, and for some makes £5 5s. 
Steel bars were £6 15s. to £7 for Staffordshire and Shropshire 
makes; hoops and strips, £7 5s. to £7 10s.; and steel boiler 
plates, £8. 

Great strength was observable in coal. Cannock Chase forge 
coal is 6s, 6d. ; yard coal, 8s, 6d.; hard seconds, 7s.; rough slack, 
5s. 9d. to 6s. ; and fine slack, 4s. 6d. 

The market was excited re coke prices. The joint operations of 
South Yorkshire and Derbyshire coke makers continue to force up 
prices. Consumers were complaining that they had received 
circulars putting up Derbyshire hard cokes from £9 per boatload 
to £11, at only one day’s notice. This is unique for summer prices. 
Last summer the same cokes were only £6 10s. Yet some Midland 
makers have been holding back for still higher rates, and in con- 
sequence of this unwillingness to book orders, Derbyshire and 
Yorkshire cokes, &c., have actually just been sold at 16s. per ton 
to go into Lincolnshire, 

Local manufacturers whilst noting that the Board of Trade 
returns for June show a slight decrease in the total volume of ship- 
ments, remember that the Whitsuntide holidays have fallen in this 
month. In iron and steel there are decreases of nearly 33,000 tons 
in quantity, but of only £91,876 in value. In hardware and cutlery 
there is a decline of £38,272, or 144 per cent. In the exports of 
wrought copper and brass there are satisfactory increases. In 
wrought copper the improvement is 150 per cent.; in brass, 40 per 
cent.; and in yellow metal, 67 per cent. In machinery there is a 
considerable increase, despite a falling off in the exports of steam 
engines. The following figures show the particulars most interest- 
ing to this district :— 


delivered; Northamptons, 
45s, 9d. per ton. 


Month of June. Six months. 
Tron. 1888. 1889. 1888, 1889, 

£ £ £ 
Pig and puddled 211,231 .. 212,125 1,066,844 .. 1,155,581 
Bar, angle, &. .. 128,805 .. 109,453 823,951 .. 834,146 
Railroad re 416,754 .. 410,381 2,413,285 .. 2,468,791 
ar 80,656 .. 64,398 427,106 398,842 
Telegraphic wire 61,219 .. 45,189 244,213 . 576,456 
Cast and wrought 416,759 434,707 2,882,805 2,638,708 
Hoops, sheets, &c. .. 364,508 308,551 2,025,921 1,977,122 
7 ree 39,485 81,738 183,724 168,045 
Steel, unwrought 148,705 125,650 785,173 768,693 
Tin-plates 481,889 506,826 2,768,596 3,106,326 
Tin, unwrought.. 76,084 .. 37,050 421,251 .. 258,886 
Machinery .. .. 832,228 .. 961,392 4,408,883 .. 5,389,768 


A resolution against Sunday and Monday work has been passed 
at a meeting of Staffordshire ironworkers this week, who bave also 
expressed a wish that in case of any future re-arrangements of 
wages, the duration of new advances or reductions shall be decided, 
not by the Arbitrator, but by the Wages Board. 

The engineering industries of Birmingham and South Stafford- 
shire occupy a satisfactory position at date. Mechanical engineers 


able extent, and that in fact in a t many cases the advances in 
prices which they have with di culty been able to obtain have 
scarcely more than covered the actual d of producti 
Much the same complaint is also made by steel founders so far as 
pricesare concerned. Although they areall very busy in almost every 
description of steel castings, and there are orders coming forward 
in many cases far in excess of the present capacity of their works, 
prices have not moved up anything like in Ls pre to what 
would seem justified by the activity in trade, and in many instances, 
so far as profits are concerned, they are not really very much better 
off, after allowing for the increased cost of production. 

The Manchester iron market on Tuesday was moderately well 
attended, although representatives of finished iron makers were 
noticeable by their absence, most of them, no doubt, preferring to 
keep out of the way, pending the certain — movement in 
prices at the quarterly meetings this week. ere were very fair 
inquiries both for pig and finished iron, and prices generally had a 
decidedly upward tendency. For Lancashire pig iron local 
makers were again not quoting until they have revised their 
list rates after the quarterly meetings, when, following upon 
the recent hardening up in district brands, they will, no 
doubt, put on a substantial advance. Of Lincolnshire iron there 
was practically little or nothing offering in the market, makers, as 
a rule, being fully sold for some time to come, and not caring to 
contract forward for any quantities. Prices consequently were 
little more than nominal at about 50s., less 24, for both forge and 
foundry delivered equal to Manchester. For Derbyshire iron 

rices remain much the same as last week, ranging from 51s. and 
Fis. 6d. for the lower qualities, 2 to 52s. 6d. to 53s. for best 
makes, less 24, delivered here. In Middlesbrough iron there was 
a stronger tone generaily, makers not quoting under 48s. 4d., net 
cash, for good foundry qualities delivered equal to Manchester, and 
in some instances they are not prepared to sell at all largely at this 
figure. For Scotch iron offering here, makers have been steadily 
hardening up in their prices during the past fortnight, and in most 
cases they show an advance of 6d. to 1s. per ton upon late rates. 

Hematites, although there has been only a moderate business 
doing in this district, are very stiff at fully late rates, 60s., less 24, 
being the minimum, with some brands quoted at 6l1s., less 24, 
delivered here, 

For manufactured iron there was an active inquiry all round, but 
makers, where they were willing to entertain orders, were only 
booking subject to quarter day’s prices. Nominally bars average 
£6 10s. to £6 15s.; hoops, £6 15s. to £7; and sheets, £8 to £8 5s., 
delivered in the Manchester district. 

Steel-plates for boiler-making purposes remain much the same as 
last reported. There is no large actual business doing, but there 
are fair inquiries. Makers in this immediate district are firm at 
£9 5s. delivered to consumers, but business has been done in some 
Lancashire plates at £8 17s. 6d. to £9; Yorkshire plates can be 
bought at about the same figure, and Scotch plates in some 
instances can be got for forward delivery at a little under £9 
per ton. 

There is no very material change to report so far as the condition 
of the engineering trades is concerned. Activity is fully main- 
tained in all branches, and in many departments there is more new 
work coming forward than can be entertained at present. 

The condition of the coal trade remains much the same as last 
reported. The better qualities for house fire purposes continue in 
very limited demand, with supplies plentiful, and collieries not 
working more than four to five days per week. Other sorts for 
steam and forge purposes, and engine classes of fuel, meet with a 
good demand generally; but with the exception of slack supplies 
are more than sufficient to meet requirements. Prices are steady 
at about 10s. for best coals, 8s. to 8s. 6d. seconds, 6s. 6d. to 7s. 








have some good orders in hand, and the heavy ironf: Ss are 
also well engaged. Some fair machinery orders have lately come 
from the United States. The constructive engineers have some 
good work in hand, and they are refusing to accept new contracts 
except at heavier prices to cover the increased cost of the materials, 
Brassfounders and coppersmiths are satisfactorily employed, and 
the industry has now entirely escaped from the influence of the 
defunct Société des Métaux. Railway ironwork is in good request 
for India, Australia, and South America. 

The nut and bolt trades of Darlaston are very active at date. 
The revival in shipbuilding is furnishing a good deal of the current 
employment, and there is alsoa satisfactory volume of business 
coming to hand from most of the engineering centres. The agri- 
cultural implement makers are providing some good orders. The 
home market is by far the best at date, though Australia is buying 
to some extent. Prices are somewhat better, though makers com- 
plain that they are not yet equivalent to the rise in the cost of 
materials. They also express dissatisfaction at the difficulties 
occasioned by the unsettled state of the iron market. 

A singular labour difficulty has had this week to be encountered 
by the ironmasters and other employers at Oldbury. Owing to the 
strike in the shipping trade men have been wanted to fire the fur- 
naces of the boilers on board the steamships, and many men from 
Messrs, Chance’s alkali works, the copper works, Bromford, and 
other places, were attracted to Liverpool to fill the vacancies thus 
created. They found the conditions of labour by no means to their 
taste, and they had, moreover, the fear of the striking operatives’ 
violence before them. Most of them, therefore, forsook the job, 
and have had to seek again the situations which, in some cases, 
they had left without notice to their employers. 

he anchorsmiths of this district are out on strike for an advance 
in wages. 

Midland makers of tin-plates and of best sheets for tinning 
pu note with great satisfaction the very important growth of 
t ade which is evidenced by the Board of Trade eta 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THE strong upward tendency which I reported last week in the 
iron trade of this district has been fully maintained, and —- 
the weight of actual business being done generally is still only 
moderate, the inquiries in the market are considerably in excess of 
what either pig or finished iron makers are willing to entertain. 
The outlook for the future rily pels extreme caution on 
the part of producers in comwitting themselves to forward engage- 
ments. Pig iron makers have to face a very serious difficulty as 
regards the supplies of coke ; already the Bp have been put up 
in many cases fully 5s. to 6s. per ton, and contracts for forward 
delivery can only be placed at a further substantial advance in 
prices whilst there is even the possibility of supplies being inade- 
quate to meet requirements, The supplies of slack for coke making 

urposes will of course largely increase as soon as the winter 
demand for house fire coal sets in; the experience, however, of 
several years past has shown that there has been anything but an 
abundance of slack, even during the winter months, and with the 
large demand for coke in prospect, it is scarcely likely that 
the experience of the ensuing winter will show any variance in this 
respect from previous seasons, Finished ironmakers are having to 
meet a steady upward movement in the price of pig iron and a 
threatened scarcity in the supply of puddle bars, whilst wages also 
continue to advance. All these considerations point to inevitably 
higher prices both for pig and finished iron, and the general belief 
is that a much higher point than the present is within the range of 
probability. An important factor which is steadily operating in 
the direction of a largely increased demand for finished iron, is a 
rapidly extending substitution of this material in the place of cast 
iron for all kinds of structural work, and in many cases manufac- 
turers are finding it impossible to keep up with the requirements 
of their customers in those descriptions of finished iron particular], 
suitable for bridge and girder work. Ironfounders, onthe other hand, 
no doubt owing to the reason above: tioned, plain that the 
generalimprovement in trade has not benefitted them to any appreci- 











coal, 5s. 9d. to 6s. 3d. burgy, 4s. 9d. to 5s, best slack, and 
3s. 9d. to 4s. 3d. common sorts, 

The shipping trade is still only moderate, and to effect clearance 
rates steam coal is being sold at as low as 7s, 6d. per ton delivered 
at the ports on the Mersey, but the current quoted rates for the 
better qualities remain at about 8s. to 8s. 3d. per ton. 

Coke suitable for foundry purposes continues in active demand, 
and ranges from 12s, 6d. up to 14s, and 15s. per ton at the ovens, 
according to quality. 

At a conference of the Lancashire Miners’ Federation held in 
Wigan on Saturday, a report which had been prepared by a special 
committee, and which strongly condemns the use of Roburite for 
mining purposes on the ground of its injurious effects on the health 
of the men, was unanimously adopted. The result will be that the 
further use of this explosive, which of late has been largely 
adopted in the collieries of Lancashire and other districts, will be 
opposed by the men. 

arrow.—The chief feature of the week has been the practical 
settlement of the strike at the Askam and Millom ironworks, 
which has now extended over twenty-five weeks. The question at 
issue has been a simple but an important one. The men at Askam 
refused to work with a non-union man named Dutton, and inti- 
mated to the masters that they would come out against him. The 
masters declined to be dictated to by the men as to whom they 
should or should not employ, and after the furnaces at Askam 
had been damped down, they intimated to their men working 
at the Millom works that none but non-union men would be 
employed there. This clearly d the question as between 
the Union of blast furnace men and non-unionists. The men 
in the meantime have been well supported with funds from the 
latter. Some weeks ago the masters were enabled to start three 
of their furnaces at Millom by the aid of non-union men, and 
last week a furnace was blown in at Askam under the same 
auspices. This resulted in many of those on strike giving up the 
Union and offering themselves for employment, and since then the 
strike has colla , the masters winning the day. It is probable 
that two additional furnaces will soon be in blast at Askam, and 
possibly an additional furnace at Millom. There is, however, 
room for an increased production of iron, as the market is showing 
increased life in all departments. There is a marked increase 
in the consumption of Bessemer iron, which is largely used 
by steelmakers, who have bought liberal supplies well forward. 
43s, 6d. to 49s. 9d. per ton is the quotation for mixed 
numbers of Bessemer iron, net f.o.b., and 49s, for No. 3 forge 
and foundry iron, Steelmakers are busy on large orders for rails, 
ships’ plates, and angles, steel boiler-plates, tin bars, hoops, and 
billets, the values of which are wel] maintained. From present 
appearances there is every reason to believe that fully a twelve- 
month’s activity is now before the steel trade, and this, of course, 
affords equal activity in the pig iron trade. Business in the ship- 
building and engineering trades is brisk. Information is expected 
every day at Barrow as to the share of work which Barrow is to get 
from the Government orders now in the market. There are also 
some very large and important mercantile contracts offering, which 
it is believed will be placed in Barrow. Iron ore steady at from 
10s. 6d. to 13s. per ton for ordinary sorts, net at mines. Coal and 
coke are more buoyant, and the advance in prices is becoming more 
and more marked. Shipping is busy. Another cargo of 5000 tons 
of petroleum has just arrived at Barrow from Batoum, 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

TuE statistics compiled by Mr. Jeans, secretary of the British 
Iron Trade Association, show rather unfavourably for the Bessemer 
steel production in this district during 1888. Bessemer steel 
ingots to the weight of 305,815 tons were produced here in 1887 ; 
last year the weight was only 196,406 tons—a decrease of 109,409 
tons. In Bessemer steel rails Sheffield, in 1887, produced 128,318 
tons ; in 1888, only 38,973—a decrease of 89,345 tons. 

In war, railway, and marine material the demand continues to 
be very brisk, and, with scarcely an exception, all the companies 
concerned in coal, iron, and the steel used in these and kindred 
goods have found their shares advancing firmly in value. 
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The cutlery trade generally is very quiet. Owing to the excite- 
ment over the Centennial, the Paris Exhibition, and other topics 
which absorb public attention, there has been very little doing with 
the States. There are fair orders from Canada. Messrs, Joseph 
Rodgers and Sons, our leading cutlery firm, report that they are 
well employed ; but this is not the rule. Sacsibehesen: complain 
that the workmen do not give them such assistance as they ought 
to get the orders out in time. What with cricket matches and 
other recreative attractions, they are too apt to make holiday. The 
drought has told somewhat on the razor-grinders, who have their 
little wheels in the hills which adjoin Sheffield. Fortunately the 
early rains supplied the springs which feed the rivulets, and there 
has been nothing like a general stoppage of blade-grinding, as was 
the case a few years ago. 

The edge tool makers continue to be actively employed, but so 
far they have not been able to secure the advance in prices which 
they have had in contemplation. Houses engaged in the pro- 
duction of nuts, bolts, large screws, &c., are very busy, and have 
had little difficulty in obtaining better prices, in spite of the oppo- 
sition of their customers. 

Firms who supply the agricultural implement and domestic 
machinery trade find their business well maintained. They are booked 
for some time to come, and the orders are important. The Royal 
Show at Windsor has yielded satisfactory results. There was a 
good sale on the ground, and a considerable amount of work was 
obtained for delivery before harvest. In the Yorkshire, North 
Notts, and Lincolnshire districts, the rent audits which have been 
recently held are reported to be more satisfactory than for some 
years, indicating that the revival in trade has extended to agri- 
culture. These encouraging circumstances are leading to more 
business in all kinds of farming appliances. 

At the next ivory sales held in the end of July, it is expected 
that the supply of ivory will be short, in which case further 
advances in price are certain to be made. Two of the most beauti- 
ful tusks ever brought into Sheffield are now in the possession of 
Messrs. ‘—e ~ Hodges and Sons, the well-known cutlery manu- 
facturers. ey are from Siam, and belonged to FH weer 
which had died a nataraldeath. In the colour and general quality 
they are superb, and will probably be sent to adorn the firms’ offices 
in London, being too rare of their kind to be cut up for ordinary 
commercial use. 

Some uneasiness is felt here as to the effect the eight hours’ 
decision of the Miners’ Conference at Manchester may have on 
other workmen. If the motion is actively pushed, the under- 
ground workmen will be pretty certain to m4 for five days’ labour, 
and as royalties and other expenses are the same for a whole week 
as a half, the cost of coal-getting will be seriously increased. 
There is also the danger of the eight hours’ movement extending to 
the engineering and other industries, at the very time when the 
improvement in trade would be likely to enable them to recover 
the ground lost some years ago. 








THE NORTH OF ENGLAND. 
(From our own 

THE attendance at the quarterly meeting of the Cleveland iron 
trade, held at Middlesbrough on Tuesday last, was rather above 
the average. The amount of business done was not great, but the 
tone of the market was firm and prices were well maintained. 
Enquiries for both prompt and forward delivery are numerous, and 
consumers again betray considerable anxiety to buy. For prompt 
delivery of No. 3 G.M.B. 39s. per ton is freely offered, but 
merchants will not accept less than 39s. 3d. Makers are confident 
that higher prices will prevail before long, and they are extremely 
reluctant to enter fresh contracts in the meanwhile. Those who 
quote at all ask 40s. per ton for early delivery, and cannot be 
induced to take anything less. 

There have not been many transactions of late in warrants, the 
price, however, continues steady at 39s. to 39s. 14d. per ton. 

On Monday last Messrs. Connal and Co. had in their Middles- 
brough store 207,840 tons of pig iron, representing a reduction of 
2833 tons during the week. At Glasgow their stock is slowly 
but steadily decreasing, the quantity held on the 8th being 
1,026,331 tons. 

The finished iron trade appears to be improving, bar iron having 
advanced 5s. per ton. The price current is now £5 15s. free on 
truck at makers’ works. Ship plates are offered at £6 2s. 6d. to 
£6 5s., and angles at £5 10s. to £5 12s. 6d. per ton. 

All the steel works are very fully employed, and it is not 
aid that higher prices will have to be paid by consumers before 
ong, 

Pig iron shipments from the port of Middlesbrough are this 
month quite oP to the average. During June the total quantity 
shipped was 80,278 tons, of which Scotland took 25,923 tons; Ger- 
many, 19,728 tons ; and Holland, 8186 tons. 

The exports of finished iron amounted to 19,040 tons, and of steel 
to 23,224 tons. Of these quantities India took 2500 tons of iron 
and 12,623 tons of steel. 

The ironmasters’ official returns for the month of June set forth 
that 102 furnaces were in blast at the end of the month, which is 
two less than at the end of May, and six more than at the end of 
June, 1888. The total output of pig iron of all kinds was 219,975 
tons. The stocks of the district amounted in the aggregate to 
354,571 tons, which represents a decrease of 14,786 tons during the 
month. The value of the June exports from Middlesbrough, ex- 
clusive of coal and coke, was £206,840, which figures show an 
increase of £59,558 over those of June, 1888, 

On the 9th inst. an important meeting was held at the Coal 
Trade Offices, in Newcastle, to ider the d d of the 
Durham miners for an advance of 20 per cent. on their wages. 
The chair was occupied by Mr. Lindsay Wood. After a discussion 
which lasted the entire day, a document was drawn up and handed 
to the workmen's representatives, of which the following is an 
epitome:—-The owners remind their workmen that coal trade 
wages in the county of Durham are now 5 per cent. above the 
standard rates of 1879, and that a settlement has just been come 
to in Northumberland by an advance of 5 per cent. bringing wages 
up to 7 per cent. above the standard of the same date. The 
owners admit that larger advances have been given in certain more 
distant districts; but the men in those districts during recent 
years were subjected to reductions from which the sliding scale 
saved those employed in the Durham coal trade. That sliding 
scale isnowatanend. But the employers are of opinion that the 
wages which it would have given are the maximum which can 
be afforded. They are therefore quite unable to entertain 
the idea of the 20 per cent. advance demanded. They 
have already offered an increase of 5 per cent., from the 
end of the present month, and such further advance from 
the end of October as an arbitrator might award. This offer 
has been rejected. After very full consideration, the owners 
have come to the conclusion that the utmost they can give is 5 per 
cent. from the end of this month, and a further 5 per cent. from 
the end of October for another three months. Failing the accept- 
ance of this proposal, they are prepared to refer to open and free 
arbitration the whole question of what wages shall be paid in the 
Durham coal trade from July 3lst. It remains to be seen what 
course the men will adopt under the circumstances. 

The company of gentlemen who have been boring for salt at 
Seaton Carew, near West Hartlepool, have been successful in finding 
salt at a depth of about 1200ft. The brine proceeding therefrom has 
continued unexhausted, though pumped incessantly for the last 
two months. The quality is said to be at least up to the average, 
and there is no doubt but that the salt industry will be permanently 
established there. Inasmuch as Seaton Carew is a favourite 
watering-place, it has been suggested that the opportunity should 
be taken to establish brine baths, which would prove an additional 
attraction to the place. 

A considerable portion of the Admiralty orders for the deck- 








plating for her Majesty's ships, Hood, Hawke, Renown, and Re- 
, which are about to be Tata down at Chatham and Pembroke 
ey? has been secured by Messrs. Bolckow, Vaughan, and 
Co., of Middlesbrough. These plates, which are of steel, are from 
fin. to 2in. thick, and are therefore not easy to shear by any 
machinery hitherto existing. Messrs, Bolckow, Vaughan, and Co, 
have met the difficulty by constructing a large new shearing 
machine capable of dealing with plates up to 2hin. thick. The 
blades are 1lft. long; width between standards, 9ft. lin.; and 
depth of gaps, 4ft. 7in. The machine weighs about 270 tons, and 
has been designed by Mr. Franklin Hilton, the general manager, 
It is understood that a similar order, for use on her Majesty’s ship 
Blenheim, now under construction at the Thames Ironworks, is to 
be executed by the same company. 

The ironworkers of the North of England are again agitating for 
the abolition of Monday work at the forges and mills connected 
with the Board of Arbitration. An application to the above effect 
was made to the Board, and discussed [ the standing committee 
at its last meeting. The following resolution was unanimously 
adopted, viz.:—‘‘ That the question of Monday work in forges and 
mills, ry oes discussed, it is decided to consider the subject 
fully at the half-yearly meeting of the full Board, to be held on 
the 22nd inst., and the standing committee recommends that, 
meanwhile, work shall continue as heretofore.” This resolution, 
signed by both secretaries, has been printed and circulated to all 
the mem of the Board. 








NOTES FROM SCOTLAND. 
(From our own Corre: 

THE Glasgow iron market has been quiet this week, the amount 
of business done being under the average. Prices, which improved 
considerably at the end of last week, have, however, been fairly 
well maintained. The past week’s pig iron shipments were larger 
in amount than for some weeks back 9886 tons against 8933 tons 
in the corresponding week of last year. Of the total there was 
shipped coastwise 3400 tons; and to the United States, 2601; 
Australia, 615 ; Holland, 602 ; Russia, 585; Italy, 320; Germany, 
265; Canada, 250; and France, 116. The exports to Amefica are 
made direct by the makers, the price on the other side being too 
small to admit of merchants buying at the current rates here for 
export. A small quantity of iron continues to be taken out of the 
warrant stores, The furnaces in blast have been reduced by one, 
and there are now eighty-two blowing in Scotland, being the same 
number as at this date last year. 

The current values of makers’ pig iron are as follows:—Gart- 
sherrie, f.o.b. at G w, No. 1, 52s.; No. 3, 50s.; Coltness, 55s. 
and 53s.; Langloan, 9d. and 53s.; Summerlee, 54s. and 52s.; 
Calder, 52s, 6d. and 49s, 6d.; Carnbroe, 46s. 6d. and 45s. 6d.; 
Clyde, 50s. and 47s, 6d.; Monkland, 45s. and 43s. 6d.; Govan, at 
Broomielaw, 44s, 3d. and 43s. 6d.; Shotts, at Leith, 52s. 6d. and 
50s. 6d.; Carron, at Grangemouth, 53s. 6d. and 48s, 6d.; Glengar- 
nock, at Ardrossan, 51s, 6d. and 45s. 6d.; Eglinton, 43s. 9d. and 
42s, 9d.; Dalmellington, 45s. 6d. and 44s, 6d. 

There is a steady business in Scotch hematite pig iron, but orders 
for forward delivery are scarce at present. 

The steel trade is quiet as regards fresh orders at the moment. 
The principal companies still declare that they are so well supplied 
with work that they are in a position to adhere puactienty to 
former prices. It is patent, however, that in a number of cases 
orders of any a can be placed at a slight reduction. 
Merchants quote steel slabs and billets at £4 5s. to £4 7s. 6d., net; 
bars, £7 to £7 5s.; hoops, £7 to £7 15s.; ~~ plates, £7 7s. 6d. to 
£7 10s.; and boiler-plates, £8 7s. 6d. to £8 10s. 

In the malleable iron trade the effect of the rivetters’ strike con- 
tinues to make itself felt, and there is not the same activity that 
existed a few weeks ago. Makers have received fair orders for the 
lower grades of bars at somewhat lower prices. Good ordinary 
merchant bars are quoted, free at ship in Glasgow Harbour, at 
£5 lis. to £5 17s, 6d.; and the better qualities, at £6 2s. 6d. to 
£6 5s.; the best special brands being still £6 5s, to £6 10s.; angles, 
r = to £6 ; sheets, £7 10s. to £7 12s. 6d.; and plates, 7 to 

The coal trade in the Glasgow district has suffered severely from 
the effect of strikes. As both the seamen and dock labourers were 
out for weeks, shipowners have chartered their vessels for other 
ports, so that, although these strikes are now at an end, there is a 
great scarcity of tonnage for shipping coals, which have conse- 
quently fallen in price owing to the accumulation of supplies. 
Main coal has been freely obtainable during the past week at 
Glasgow Harbour as low as 6s. 6d. per ton f.o.b. As the annual 
holidays begin at the end of this week, about a fortnight must 
elapse before any material improvement can be looked for. 

At a delegate meeting of Ayrshire miners held at Kilmarnock, 
the following resolution has been passed :—‘‘ That we continue the 
agitation for an advance of wages till 1st August, by which time, 
unless the Yorkshire terms be conceded, viz, an immediate 
advance of 3d. per day, with the promise of an additional advance 
on lst October, we bring the men out on strike for 6d. a day.” 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE effort of the Great Western Railway Co. to get independent 
access to the Bute Docks has been a failure, the Bill having been 
thrown out this week, though ably advocated by Sir John Fowler 
and others. Sir William Thomas Lewis pointed out that if the 
Great Western Company came to the docks at all they should 
come down at the back of the works, and join the Bute ass ata 
point above the Tharsis Works. Mr. Edward Martin, chief manager 
of Dowlais Works, also strongly demurred to the line as — 
greatly with the new Dowlais Works, which were being erecte 
ata _ of £300,000. This and otker strong objections proved 
fata 

The Vale of Glamorgan line has passed the House of Lords, and 
is now in the Committee of the House of Commons. Mr. Foster 
Brown has stated before the latter that in the course of two or 
three years the output of coal from the Ogmore, Garw, Maesteg, 
and Cymmer district will be increased by 1,300,000 to 1,400,000 tons, 

I am favoured with the June totals of coal and iron, and must 
admit that they do not look so well as those of May. It is to be 
borne in mind that June usually begins the quiet season, and it is 
a subject for congratulation that if the totals of May have not been 
reached, the June totals have, on the whole, been satisfactory. 
Cardiff during June ~~ 751,730 tons of coal to foreign and 
coastwise destinations ; Newport, Mon., 245,042 tons ; and Swansea, 
131,859 tons. As compared with the preceding month of as this 
showed a falling off, as far as Cardiff was concerned, of 194,331 
tons, Newport, Mon., of 50,607 tons, and of Swansea, 6295 tons, 
The June totals give a good insight into the prominent industries. 
In iron and steel Newport retained its pre-eminence, sendin 
over 13,000 tons away, while Cardiff sent only 3286 tons, an 
Swansea 1219 tons. In coke Cardiff took the lion’s share, sending 
away 5478 tons; Newport, 366 tons; and Swansea, 158 tons. In 
patent fuel Swansea has again taken the lead. The total for June 
is a large one, 34,933 tons—27,187 Cardiff, and 1033 Newport. 

The survey of our industries during the first half of 1889 is, on 
the whole, very satisfactory. Wales has exported 7,464,158 tons 
of coal—that is from the three principal ports—111,509 iron and 
steel, nearly 43,000 tons of coke, and no less than 343,766 tons of 
patent fuel. 

Steam coal prices are slightly easier than they have been ; best 

ualities rule at 13s. 3d. to 13s. 9d.; seconds, 12s. 3d. to 12s. 6d.; 

onmouthshire, 11s, 3d. to 11s. 6d. House coal is, considering 
the season and the very warm weather experienced, tolerably firm. 
Latest prices, lls. 6d. arge, 9s, 6d. small. Coke and patent fuel 
firm at last quotations. In coke an advance is highly probable. 





The drought has told as usual upon the steel works, and Dowlais 
suffered considerably. As it is, the rain has not done any great 
good yet, and a week’s dry weather will bring about the old dis 
quietude, Water at Dowlais in abundant supply is one of the 
problems. Want of men is also being experienced in some of the 
steel works, Cyfarthfa, I hear, in particular. Books are fairl 
filled with orders. Rails not in much demand; tin bar still 
prominent. Prices firm, pending quarterly meeting. 

The tin-plate business continues wonderfully good. The ex- 
ports last week were 32,670 boxes, while the quantity made 
amounted to 42,664 boxes, The tone of trade is improved. It 
was noticeable at the Exchange this week that buyers appeared 
more disposed to yield to makers’ prices, thus conceding to the 
argument that the steady advance in raw material justified the 
advances asked for. Large steamers are due to load for the 
States, and a larger demand is setting in from there for charcoal 





plates. 
I note in proof of the growing industry of tin-plate, that in June 
the — = rt of tin-plates was 36,687 tons, in value represent- 


1 J 

“ie is stated that the Crumlin Works are likely to be restarted by 
a Birmingham firm, another proof that the Nettlefolds’ successful 
transplanting of works into Monmouthshire has attracted attention. 

The sliding scale continues to excite discussion, and a general 
delegate meeting is called for. 

As showing the pernicious effect of the monthly holiday, now 
called ‘St. Stahon’s day,” it was proved in court last week that 
one colliery sustained a loss of over £40 by the colliers absenting 
themselves. One coalowner has tried a case against the men, but 
the magistrates gave their decision in favour of the men, ruling 
that it ‘‘was the custom.” 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


In Germany the situation of the iron industry continues to be a 
favourable one, and a fair request prevails in all branches, On 
the Silesian iron market the demand for pig keeps increasing, and 
a considerable decrease of stocks has therefore taken place. The 
scarcity in ores is felt more keenly every day, and negotiations 
have been carried on with the Austrian Alpine Company for a 
large supply in ores. For wrought iron, bars, hoops, and sectional 
bars there is a brilliant demand, prices remaining firm ; but a rise 
is soon expected to take place. 

The Austro-Hungarian iron trade is exceedingly brisk. In pig 
stocks are decreasing daily, and, as has already been stated, white 
as well as grey pig is no more to be boughtin Hungary. The 
37,000 q. grey pig ordered from Witkowitz by the Aerarian Iron- 
works at Diosgyiér were paid with 40 florins p.t., which is more 
than has been paid for about ten years, Wrought iron bars and 
sectional bars are in most active request, prices having a tendency 
to rise. The works are in brilliant tion, the d d for 
rails having also considerably increased, as the laying of a second 
line of the Karl-Ludwig-Bahn involves a supply of 150,000 q. rails 
and building materials. An order for twenty passenger cars has 
been awarded to Ringhofer, in Prag, by the above-named railway 
administration. 

The state of the Belgian iron market remains satisfactory. 
What change there is in pig and finished iron is for the better. 
Prices have a generally rising tendency. The French iron trade is 
but slowly improving. Although the demand for wrought iron 
has somewhat inc’ , prices can hardly be called firm, The 
works are tolerably well employed, ee gio | those engaged on 
Admiralty orders. The liquidation of the Metal and Machine 
Factory of Cail in Paris-Grenelle—known for constructing guns 
after the De Bange system—is regarded as an event of importance, 
Two thousand men were employed at the works, and the shutting 
up of the establishment will therefore cause great distress among 
the working population of Paris, and the city authorities have 
determined to ask the aid of the Government for the maintaining 
of the Cail establishment. 

The tendency of the Rhenish-Westphalian iron market bas 
remained firm throughout the week. Demand being fairly active, 
the prices had an inclination to rise. No remarkable cha has 
taken place in the iron ore trade since last report. Stocks are 
decreasing, and demand keeps brisk. Minettes of Luxemburg are 
noted M. 3°10 for 40 p.c. contents, and M. 2°50 for 38 p.c contents. 
The crude iron market is animated, and the demand very good ; 
prices show a rising tendency, Spiegeleisen remains quiet but 
firm, and hopes are entertained that the animation of the American 
market will have a favourable infl on busi here. Inland 
demand is satisfactory, and last week prices have been raised M. 1 
p.t., so that now the 10 to 12 p.c. grade is noted M. 67 p.t. Forge 

ig is also in fairly active request ; prices are very firm. Forge 
Yo. 1 is quoted M. 61 to 62 p.t.; No. 2, M. 59°50 to 60°50; and 
common qualities, M. 47 to 48 p.t. Foundry pig is brisk of sale, 
demand being steady ; M. 66, 63, and 59 is paid for the three 
numbers. Basic is briskly called for at M. 48 2s The sale in 
Bessemer is not so good as might be expected, M. 57 to 58 p.t. 
being present quotation, Luxemburg forge is noted M. 38 to 
40 p.t. 

‘ wrought iron there has been a brisk business doing ar 
Owners all agree that the prices of the finished products can hardly 
keep pace with those of the raw materials, and can only be called 
remunerative if the raw materials remain steady for some time, 
but as they as well as coals are constantly rising, the proceeds are 
smaller than they have been for a considerable time. In conse- 
quence of this, the works are obliged to go on raising their prices, 
and German competition abroad is thereby greatly injured, as 
been shown already. The malleable iron branch shows great 
activity, and the syndicate has resolved on raising the price for 

irders M. 3 p.t. The plate mills are generally well employed, 

emand being exceedingly brisk. Hoops also continue to be in 
fair request, prices being firm and rising. In sheets there is no 
change to note, either in price or demand. The situation of the 
wire trade continues to be very unfavourable. The machine and 
wagon factories are in good operation. In the situation of the 
foundries no change is to be noted. 

List prices p.t. at works are as follows:—Good merchant bars 
M. 140 to 145, in some instances M. 147°50; angles, M. 148 to 150 
and higher ; hoops, M. 145 to 150; basic and Bessemer steel bars, 
M. 140 to 155; boiler-plates, M. 195; tank ditto, M. 170; Siegen 
thin sheets, M. 175; heavy plates in steel cost about M. 175; iron 
wire rods, common quality, M. 114 to 120; in steel, M. 110 to 115; 
drawn iron or steel wire, M. 125 to 130; steel rails, M. 127 to 130; 
steel sleepers, 123 to 125; complete sets of wheels and axles, 
M. 315; axles, M. 225 to 230; steel tires, 220 to 235; light steel 
rails, M. 115 to 120, 

The International Railway Congress, which the Belgian Govern- 
ment created in 1885, will this year hold its annual meeting in 
Paris in September. Twenty-eight questions concerning railway 
matters, will be discussed, amongst others: stecl rails and sleepers 
and thelr belongings; lines, ventilation, rolling materials; the 
utilisation of electricity for railway purposes ; eee ane getting 
up of railway stations ; international relations, Xe, e@ congress 
is likely to be fully attended. 














THE OTIs IRON AND STEEL Company.—We believe that a com- 
pany is being formed, and will very —_ be announced, to 
acquire and carry on the works of the Otis Iron and Steel Com- 
pany, Cleveland, Ohio, established about fifteen years ago, Mr. 
Otis, the founder, in consequence of his age and state of health, 
being desirous to retire from active business, We understand that 
Mr. Bolckow will be chairman of the new company, and that Mr. 
Gibbons, of Ebbw Vale, Mr. Smith, of Barrow, and Mr. Wigram, 
of John Fowler and Co., will be members of the board, eare 
informed that the overage rofits for the last ten years have con- 
siderably exceeded £100,000 per annum, 
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AMERICAN NOTES. 
(From our own ) 
New York, July 5th, 1889, 
Ratt makers here are predicting that steel rails 
will sell at 30 dols. per ton in small lots before the 
close of the summer, This prediction is based 
upon the fact that the projectors of a great deal 
a a ilway are about preparing to purchase rails 
to be laid during the coming three or four months. 
For some time past negotiations have been pro- 
ressing looking to the borrowing of capital from 
Couns and Serdign sources to push railroad con- 
struction, As considerable capital has been 
borrowed for that purpose, it is thought that the 
rails and railway y teem will be contracted 
for very soon. If this surmise is correct—and it 
seems to be a very reasonable one—the July and 
August demand for rails will be quite heavy, and 
small buyers will find it necessary before very 
long to pay a dollar or two more for prompt accom- 
modetion, In Western Pennsylvania rails are still 
26 dols. to 27 dols., but it is not known that any 
large contracts have been placed at this figure, 
In Chicago to-day’s quotations are wired at 29 dols. 
to 30 dols.; light rails, 33 dols, It is rumoured 
to-day that the western mills have secured work 
enough to run them up to the Ist of September. 
Should this prove to be true, it indicates an 
advance of 1 dol. per ton on rails in the West 
before two weeks, There is much uncertainty 
even yet in regard to the future of the iron trade. 
The future of prices depends ~ vw the extent to 
which projected pa will be undertaken, 
These enterprises have been budding for months, 
and should they bloom, tbe American iron trade 
will see an unexpected demand for all kinds of 


material from iron up. Southern forge iron 
is being offe: in large lots in this market at 
14°25 dols. and 14°50 dols, Some Pennsylvania 


iron makers have marked up foundry iron 25c. 
and 50c. Four or five furnaces will blow in in 
Eastern Pennsylvania next week. The bar iron 
makers are purchasing iron to run them up to the 
lst of September. The Western ironworkers have 
succeeded in securing the signatures of their em- 
ployers in general to their wages scale for the 
ensuing twelve months, Old rails are quoted 
strong at 22°50 dols. to 23 dols. at Tidewater 
markets. Muck bars have advanced to 29 dols., but 
a good deal of material has already sold at 28 dols, 

n Pennsylvania markets bridge iron is under 
active demand, but on a basis of 2to 2'10c. The 
Pensylvania Railroad Company has about com- 
pleted specifications for several very large blocks 
of material to renew the bridge recently swept 
<<? The Cambrian Iron Company is working 
in all its departments, turning out rails, blooms, 
merchant bar, kc, The demand for plate iron 
has taken an upward turn, For several months 
this year mills have been running slack and re- 
stricting output. Prices fell to as low as 1°80c. 
for ordinary plate. To-day's quotations are 2°10c. 
Sheet iron is also hardening, and galvanised iron 
is wanted as fast as mills can turn out. There is 
a general improvement, and the surface indica- 
tions to-day are that it will continue. From 
the West a great deal of inquiry is coming 
from concerns by way of frotecting them- 
selves against sudden advances. Southera iron 
makers are holding prices firm, with the excep- 
tion of two or three companies who think it is 
necessary to cut prices to secure two or three 
months’ business. 








NEW COMPANIES. 
... following companies have just been regis- 


Chromographic Enamel Company, Limited. 

This company was tered on the 28th ult., 
with a capital of £20,000, in £10 shares, to manu- 
facture enamelled iron ” goods in al] branches. 
The subscribers are :— 


8 
*H. Mewburn Walker, Furnival’s-inn, solicitor .. 
*H. F. Twynam, 10, Down-street, W. 
C.J. Sayletom, 8, BStaple- inn, chartered accountant 
J. Fabian, 8, Staple- nn, chartered Somngenne 
R. Macfadyen, 144, Wi ti use, 
A. ©. Separers Owen, Glaneevern, Mont. 


H’ Ralty, Ralty,’ 140, Upland-road, “East Dulwich, clerk 

The number of directors is not to be less than 
three, nor more than seven; qualification, ten 
shares. The company in general meeting will 
determine remuneration. The first two sub- 
scribers and E. H, Kennard are the first directors. 





te  D 





Cambridge University and Town Electric Lighting 
Company, Limited. 
This company was Oo in 2s on the 28th _. 
with a capital of £50,000, in £5 shares, to car 
at Cambridge and elsewhere the don 


Devon and Cornwall pnt gg Supply Company, 


This company was tered on the 28th ult., 
with a capital of £100,000, in £5 shares, 100 bei 
founders’ shares, to form centres in Devon an 
Cornwall for the generation, storage, and distri- 
bution of electricity. The subscribers are: — 


4 Gore, peti, be ged eo es 
an, Plymou' raper .. 

0 Matthews Plymouth, solicitor .. .. .. ss 
5: Walling, . Plymouth, 8 
H. Matthews, Pl outh, confectioner .. .. .. 
OC. H. Radford, Plymouth, draper .. .. .. .«. 
C. C, Boolds, Plymouth, draper <. 1. 3.2! 
i 4 . Grose, rye’ © hosier .. , 


tt et ee 


ig treet, _ 
tricalengineer .. .. .. 1 
The number of Sesshnie ts is eat Pal e has: than 
three, nor more than seven; qualification, £250 
of share capital ; remuneration, £500 per annum, 
and one-tenth of the net profits remaining after 
maps of 7 Bd cent, upon the ordinary shares. 
Iders of the founders’ shares are to appoint 
a director, oan the House-to-House Electric Light 
Supply oe ny, Limited, will also be represented 
at the 











South- abe District and Thames Valley Elec- 
ricity Company, Limited. 

This sian was registered on the 28th ult., 
with a capital of £100,000, in £10 shares, to supply 
electricity in the South-Western and Thames 
Valley districts, and any other places in the 
counties of Surrey, Middlesex, Berks, or Bucks. 
The subscribers are :— 


8 

Daniel de Castro, 6, New-square, Lincoln's- sean 
barrister ee 1 
C. Hood, 53, Baicome- street, N-E., accountant . ee 1 
G. A. Best, Little Ilford, Essex, clerk .. 1 
. 1 

1 

1 


— 38, Manor: “place, Hackney, 
accountant 


G. te pan, 13, Chelwode-road, Upper “Tooting, 
G er 
Duggan, Parkdale- road, Plumstead, cleric 
Fr A. William, 4, Shirlock-road, clerk .. 
The number of directors is not to be tom than 
three, nor more than twelve; the subscribers are 
to appoint the first. The company in general 
meeting will determine remuneration. 





Lowca Engineering Company, Limited. 


This company was re, red on the 29th ult., 
with a capital of £12,000, in £100 shares, to acquire 
the works and roperty of the existing company 
of the same title. The subscribers are :— 


Shares. 
8. T. Croasdell, C.E het eer Cumberland.. 1 
J. 8. Peile, Parton, mberlan: 1 
W. McCowan, Roseneath, near Peels” iron 
smelter... 1 
G. een Heasingham, ‘Whitehaven, iron ore . 
ah. A. Hi , Moresby, Whitehaven 1. 2. 3: 1 
G. J. Snelus, eg metallurgist.. .. 1 
P. Iredale, Workington, brewer .. . 1 
The number of directors is not to mm inp than 
three, nor more than ya qualification, ten 
shares; remuneration will be appointed at the 
annual meeting. Mr. Thos, C ell is appointed 
managing director. 


Dutton and lade Limited. 


This company was registered on the 29th ult., 
with a capital of £60,000, in £10 shares, to acquire 
the business and goodwill of Dutton and Co., 
mechanical engineers, electricians, and signal 
manufacturers, &c, The subscribers are:— 


*8. Telford Dutton, C.E., Marl Bank, Worcester.. 

"Ss. G. — Brittania-square, Worcester, 
accountan 

be ad Cit, 17, Hemstall- road, “West Hamp- 


*0. A. Scott Murray, iP. , Henley-on- -Thames 

*R. H. C. Nevile, J.P., Grantham om 

T. H. ss 3, Lincoln’s-inn- fields, ‘surveyor 

rkran, 12, Whittingstall-road, Minster 

Park, 8.W., newspaper | eee 1 
The number of directors is not to be less than 

two, or more than five, the first being the sub- 

scribers denoted by an asterisk; remuneration, 

£50, to be divided as ys may determine, 


et 


Henley set and E Electric Construction 
Company, Limited. 

This company was registered on the 3rd inst., 
with a capital of £200,000, in £10 shares, to 
acquire the goodwill, lands, works, property, 
—< machinery, and patent rights of W. 'T. 

enley’s Telegraph Works Company, Limited, 
and to carry on business as electricians, telegraph 
engineers, and contractors, The subscribers 
are:— 

eas | 
F, Newton, 16, King William-street, merchant . 
W. Hays, 31, Abchurch- -lane, solicitor .. .. 
H. her, 6, Clement’s-lane, chartered ac: 
* countant — 





electric light company in all branches, The —_. 
scribers are:— 





Shares. 

F. C. Ware, Mayor of at Guminttge os a es oe 
C. Geldard, —~ A., Cam ee oe 1 
C. Arms bridge, ee ee 1 
J.N. Pryor, G bridge, fishmon; es 1 
E. Barrett, dge, china dealer x 1 
W. M. Fawcett, M.A., Cambridge, architect 1 
. Barrett, Cambridge, electrical engineer .. 1 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, £250 in shares. 
The company in general meeting will determine 
remuneration. 


Croydon Electric Supply Company, Limited. 
This company was registered on the 28th ult., 
with a capital of £5000, in £5 shares, to construct 


electric supply works at Croydon, The sub- 
scribers are :— 


F. H. Rocke, Norbury Park, Streatham, secreta: 
G. Hardie, Holly Park, Crouch Hil l, secretary ved 
Ww. Gilbert, 61, Cheapside, linen merchant 
J.B. Verity 81, ye urehape Covent-garden, “elec: 
vical oe neer 
. Gordon, ‘23, “Collingham: “place, ‘S.W., 


engin 
a «8 J, T. Wright, RE. 16, Carlisle Mansions, 


A. 0, 0. Miles, 38, , King: street, Cheapside, chartered 5 
Registered without epectal articles, 


—_— 


— 








al Sir J. “Stokes, ‘KCB, “Good 

Rest, He: aoe eee th . ee ee 

Sydney ( Ged e, M.P., 1, Old Palace: yard 
vellers’ 

The Hor Hon. Oy, _— “Littleton, 2, Rutland: 

gate, S.W. . . 

The nausber my preareay is on te: he le than 
three, nor more than nine; the subscribers are 
to appoint the first and act ad interim s qualifica- 
tion, fifty shares; remuneration, £ per 
annum, with an additional £150 per annum for 
every 1 per cent. dividend over gl cent, on 
the ordinary shares, to be divided as they may 
determine, 


ee en) 





Peru Telephone Company, Limited. 

This company was registered on the 4th inst., 
with a — of £100,000, ag £5 shares, to con- 
struct telephones, telegraph s, or other means of 
communication in Peru, e subscribers are :— 





ma, 
J. D. Pearson, New Southgate 1 
H. - Warner, Beachcroft, Streatham Common... 1 
Ww. Pittman, 7, ~ Ae prieegees North 
Kenai ee 00 ce” ce 1 
H. Mann, 12, Woburn-p oo ee 1 
8. E. Preston, 18, =e a solicitor ee 1 
1 


W. Capel Slaughter, 18, Austin Friars, solicitor. . 
William May, 18, Austin Friars, solicitor .. 

The number of directors is not to be lee. than 
three, nor more than seven; qualification, £1000 
in shares; the subscribers are to appoint the first. 
The company in general meeting will determine 
remuneration, 





THE PATENT JOURNAL. 
Condensed from the —— the Commissioners of 


Application for Letters Patent. 


*," When patents have been ‘ communicated” the 
*name and address of the communicating party are 
printed in italics, 

lst July, 1889, 


10,582, ExpLosive Mixtures of Perrotevum, E. Butler 
and T. I, Cammel, London. 

10,583. ‘Reservoir Markina Instrument, M. H. 
Goligh tly, Birmingham. 

10,584, CamMERA STAND, mK G. ea a Dublin. 
10, "585, Greetino, &c., Carp, M. L. Jonas (The 
Berlin Kunstdruck-und- Verlags, Anstalt, Germany.) 
10,586. SrimuLatina the Combustion of For, 8. 
Green, Manchester. 

10,587. Lupricatinc CompounD, J. Roots, London. 

10,588. Pants, H. Quinquarlet, Valton et’ Fils, France. 

10,589. SECURING Enpvs of Tape, J. Howarth and A. 
Vautrey, Huddersfield. 

10,590. InvaLtip Cain or Coucn, T. M. Gisborne, 
Burton-on-Trent. 

10,591. Firrration of Water, B. L. Ray, Havant. 

10, 592. Removat of Incrustations in Boivers, I. 
Oldershaw, Eastwood. 

10,593. IMPROVED GatvanometeR, W. H. Grimsby and 
‘A. Dobrée, Stoke-on-Trent. 

10,594. SHutrers for PaotocrarHic Cameras, J. Ker- 
shaw, Manchester. 

10,595. WaTeR-TUBE Steam Borers, J. W. Macfarlane, 


asgow 
10, i 7 TENSION Reouiatixe for Looms, R. Scott, 


10,597. ices, Apparatus for Licutinc Gas, H. 
z Griswold, Leicester. 
10, pre PREPAYMENT Gas Meters, W. A. MclI. Valon, 


mdon. 
10,599. Stampine Dre, W. Chrimes, Tipton. 
10,600. Dampinao Warps in Looms, J. Lord, Man- 


chester. 
10,601. Paper Fitz, W. Holland, Manchester. 
. PHOTOGRAPHIC Suurrers, J. Brownlow, 


London. 
10, 08, Morons WorKED by Fiurp Pressure, W. Clarke, 
mn 
10,604. AuTomaTic BARREL Protector, F. M. White, 
Hereford. 
10,605. Lamps, L. Chandor, London. 
10,906. Improvep SirreR and Mixer, W. Gardner, 


London. 
10,607. Larne ‘Drivers or Carriers, C. W. Shartle, 
London. 
— Boots and Suoes, W. T. Munday, Northamp- 
nm. 


10,609. SionaLuinc, H. 8. Schultess-Young, London. 

10,610. Door, &c. Hanp.es, C. Showell, Birmingham. 

10,611. LusRIcATING BEARINGS, J. Smith, London. 

10, 612. MeasurinG RoLLeD Goons, W. ¢. Stephen.— 
(7. Guilfoyle, Canada.) 

10,613. Bicycies, W. Brown, Liverpool. 

10, 614. WATER-WHEELS, J. Suter and J. Brun, London. 

10, 615. CusHions for VEHICLES, F. J. Brougham.—(H. 
B. Spencer, Germany.) 

10,616. Firz-REsISTING FLoorinG, J. Wilson, London. 

10,617. AMAGLGAMATING Macuinery, H. J. Haddan.— 
(A, Dalma, France.) 

10,618. Securmne CLosep Doors, H. Atkin, London. 

10,619. Dravcut Boarps, W. T. Harverson, London, 

10,620. Yeast Separator, J. H. Carpenter, Bristol. 

10, a, Sapp.s Frames, E. Edwards.—(£. A. F. de Cock, 

eugy ium. 
10,622. ** en Equipanp” for Horsgs, Sir R. H. 
Roberts, Bart., London. 

10,623. PRINTING Presses, N. Billstein and J. F. 
Snediker, London. 

10, ~~ — of Syow and Ice, A. M. Hiscocks, 


10, 625. _ J.C. , London. 

10, 626. Bau Cock, C. Smith. ae G. B. M. Parker, 
‘Syria. ) 

10,627. Drivinc Gear of Bicycies, &., C. Smith.— 
. H. Addis, India.) 

10,628. Journauisina of Postixes, T. B. Jones, 


London. 

10,629. Puzzie or Game, A. Tannenbaum.—({B. S&. 
Wise, United States.) 

10,630, ANTHRAQUINONE SuULPHO Acrps, B. Willcox.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 


Germany. 
J. Smith, 


10,631. 
London. 
10,582. FIRE-GRATES or Stoves, G. W. Hay, London. 
10,633. Expanpinc SLoTTED SxHeets, A. E. Barthel, 
London. 
_ 634. PeTrotevm, &c., J. C. Bull, London. 
0,635. INDIGO PRINTING, J. V. Hulme and J. A. 
Walton, London. 
10,636. BARRELS of Frre-arms, W. Jansen, London. 


fms. “ACTING BARREL-FILTERS, 


10,637. Recuiatine the Dravcut in Carmneys, F. 
Deg! e, London. 
10,638. LECTRO-PNEUMATIC ORGANS, T. Casson, 


ni 
10,639. Pacovome METALLIC en, H. R. von 
men and A. 8. Collin, on. 

10,640. Exrecrric Arc Lamps, T. P. C. Crampton and 
A. Essi r, London, 

10,641. UNDERGROUND Conpuits for E.ecrric Con- 
puctors, W. E. Gray, London. 

10,642, Tunine Fork, J. N. Harmer, London. 

10,643. PenpuLum LeaTHER Pressinc Rouusrs, A. C. 
Bliimcke, London. 

10,644. Movine Sanp, J. T. C. Eschhoff, London. 

— Bronzine for Gitpinc ArtTICcLEs, F. Davis, 

mdon. 


2nd July, 1889. 


10,646. Stoves, E. Calone and F, A. Chapman, London. 

10,647, Primary BaTrerigs for Tricyc.gs, J. and J. 
¥. Sh errin, London. 

10 es ¥en Tuse Borer, J. and T. H. Taylor, 


_ 649. Swexerso BrusH Heap Hotper, H. Allan and 
n, Manchester. 
10,65 a. Saurrs ToncGvuEs used in WEAVING, W. Vickers, 


10,651. a Corks, G. Duncan and J. Latta, 


— 

10,652. Fiats for Carpinc Enornss, R. Tatham, Man- 
chester. 

10,653. oo Cottecrina Apparatus, H. Bensted, 

ne, 

10,654. Darnine Stockines, J. Mackenzie and W. 
Armstrong, Barnsley. 

—_ beara Winpow Fastener, E, J. Adams, 

effield. 

10,656. Spent Hop-pryina Macuing, W. F. Smee, 
Weston-super-Mare. 

10,657. Securtina Metattic WEARING P tates to 
Boots, &c., W. Jones, London. 

10,658. Burnina Cutm, W. P. Thompson.—(A. Mason, 
United Stat 8.) 

10,659. eet Coat, W. P. Thompson.—_(A. Mason, 
United States.) 

10,660. Burninac Hypro-carsons, W. P. Thompson.— 
(J. Wilson and A. Mason, United States.) 

10,661. Burnina Perroteum, W. P. Thompson.—(J. 
Wilson and A, Mason, United States.) 

10,662. THREAD Hotpers, W. P. Thompson.—(M. £. 
West, United States.) 

10,668. Srir-actinc Trap for Sewers, C. Winton, 
Harlesden, 

10,664. ManuracturE of CicaretrTzs, L. R. Jacobs.— 
(L. P. Jacobs, Victoria.) 

ms 665. meee Expansion Enoines, H. Dunsmuir, 


106 666. GosrowpEn Peets, L. Davies and J. Turn- 
oe jun., Glasgow. 
0,667. DisTILLERS’ SAFES, W. W. Mutter and W. Daw- 
“— lasgow. 








wen. CURRANT-CLEANING Macuines, W. R. Haynes, 


10,669, Gas Motor, W. T. Rowden, Lenzie. 
10, 670. ADVERTISING, F. A. Mary vests, T. F. Pect 
and R. Stuckey, Bristol. 
a 671. he 4 TELEGRAM Forms, R, H. Ganssange 
A. G. Palmer, Nottingham. 
10,672. Liquip Merger and Tap, C. Christiansen, 


10,673. Fiae- -EscaPEs, W. M. Taylor, London. 

10,674. B BALANCED SLIDE VALVES, f. W. Barber, jun., 
astings. 

10,675. Desk CaLenpers, A. E. Walker, London. 

10,676. Bepstzaps and Marrresses, W. P. Hoskins, 


anchester. 

10,677. Oprzninac and Cuiosinc Fanuicurs, J. H. 
Marston, Leicester. 

10,678, ELecrric Transmission for TeLEPrHones, G. A, 
Nussbaum, London, 

10,679. Perroratep Grixpinc Mitts, T. Whittaker, 
‘Accrington. 

10,680, Fotpinc Macuines, G. Innes, Forfarshire. 

10, i081. oo Rouiess for Paintine, D. Gardner, 


10,682. Canenenen Caszs, G, E. Vaughan.—{J. Cheyne, 
Central America. 

10,683. Orreries, 8. Hosking.—(A. Hosking, New 
Zealand. 


-) 
10,684. eed Gar for Vatves, C. L. Reade, 
Manches 


10,685. 9 2, Harrington, London. 

10,686. CrusHInGc Macuuves, H. J. , Haddan.—U. Poy 
Rodoreda and EB. P. y Rodriguez, Spain.) 

10,687. Currina Larus, T. F, Agar and M.{Cross.—(L. 
Berger, South America.) 

10,688. Leap Seats, T. Saunders, London. 

10,689. Stzam Pumps, E. U. Johnson, London. 

10,690. Fire Exrtrncuisuers, 8. Babcock and H. A. 
Mansfield, London. 

10,691. Printine Macuines, J. Casey, London. 

10,692. Box-NaILIne Macuines, J. Casey, London. 

10,693. Butter, J. Boyd, London. 


10,694. DurLex Current Ventitator, A. H. Curtis 
an . Yeates, Dublin. 

10,695. Eurctmic Barrerixs, H. H. Lake.—(C. A. 
Hussey @ H. Brown, United States.) 

10,696. ees “Barreries, H. Lake. —(C. A. 


Hussey and EB. H. Brown, United States.) 

10,697. Manuracture of Hyprocen Gas, G. Bower, 
London. 

10,698. Rartway 81GnaLs, W. Thompson, London. 

10,699. AUTOMATICALLY REGULATING the PoTEeNTIAL in 

e Conpuctors for Sets of EtecrricaL Lamp», 

Siemens Brothers and Co.—(Siemens and Haiske, 
Germany.) 

10,700. Gas Makino, J. W. Rock, C. G. Moore, J. H. 
‘Wood, and J. B. Nicholson, London. 

10,701. Se, ANTISEPTIC Spronce, A. Poehl, 


mn! 
eb pa Suan Sieerers for Raitways, W. G. Olpherts, 


mdon. 

10,703. Pocket Fasteners, B. Woodsford, London. 

10,704. Grose Ho.tpers, 8, Falk, London. J 

10,705. Preventine Trousers becoming Muppiep, H. 
A. Jeune, London. 

10,706. Poriryinc Water, W. Anderson, London. 

10,707. SunFace Gaces, W. H. H. Norcross, London. 

10,708. Auromatic E.ecrric Cut-ovt, 8. C. C. Currie, 


mdon. 
10,709. Insutators for ELectric Batrerizs, 8. C. C. 


le, London. 

10,710. Steam Generators, G. B. Shepherd, London. 

10,711. GENTLEMEN’s GARMENTS for Cricket, &c., M. 
‘Aylward, London. 

10,712. Fotpinc-Boxes, R. F. Taplin and W. T. Jen- 
nings.—_({(W. S. Hunter and J. Lance, Canada.) 

10,713. Szraratine Cueques, A. H. Cridge, London. 

10,714. Curtine DovBLe-piPpPeD Matoues, H. Higgin, 


mdon. 
10,715. HypDRo-caRBON EnoinEs, J. Virtue, London. 


8rd July, 1889. 


10,716, Knotrer for Twine Brixpine in Reapine, G. C. 
Rivers.—(4. E. Woodhouse, New Zealand.) 

10,717. Gas Power Generator, J. Blum, London. 

10,718. Brean, &c., J. McG. Cassidy, London, 

10,719. Lea Guarps, W. Howard, London. 

10,720. Steam Vacuum Pomps, J. Brindley, Wolver- 
hampton. 

10,721. Putters, R. R. Gubbins, London. 

10, sonal Hinces for WaTer-cLoset Szats, M. Robinson 


ester. 

10, 723. "Oeean Ro.tirse Macuines, A. Vogel and H. 
Neuerburg, Live 1. 

10,724. Burninc Heavy O1rs, M. Blumann and F. M. 
Sims, Manchester. 

10,725. PACKING for Steam Enornes, G. Platt, Man- 
chester. 

= Pickers used in Looms, J. T. Shepherd, Roch- 


le. 

10,727. Domestic Weavine or Darninc, R. Wootton, 
Birmingham. 

10,728. Cigax and CiGARETTE HoupeR, T. Pease, Liver- 


poo! 
10,729. Frat Ruvers, J. K. F. Knade, Manchester. 
10,730. ELectric SIGNALLING, H. and R. F. Cheesman, 


Hartlepoo 

10,731. Carvine Forks, A. E. Wynn, Ilkley. 

10,732. Drivina Gear of Bicycies, &c , J. McKenny, 
Dublin. 

10,733. Fittinc Liquip Vesse.s, J. H. Woodroffe and 
C. Baddeley, Birmingham. 

10,734. Nats, H. Heyman, London. 

10,785. Currixe Boxes and Pacxacgs, T. P. Bethell, 

ive’ [. 

10,736. Vapour Lamps, J. F. Schnell, Higher Open- 
shaw, near Manchester. 

10,737. Metattic Comps for Weavers, T. Nuttall, 


m. 
10,738. ManuracturE of Fisa Hooks, T. English, Bir- 


ming! 
10,739. RoUNDABOUTS, J. J. Rugg, Birmingham, 
10,740. Dryinc DistILLers’ Spent Wasu, E. Larsen, 
London. 
10,741. Inpoor Game, E. H. Banner, Liverpool. 
10,742. Bacioonine Wires, J. M. Hetherington, Man- 
chester. 
10,743. CaILDREN’s Go-carts, C. Thompson, London. 
10,744. Fitaments for Evectric Lamps, E. de Pass.— 
(A. de Lodyguine, France.) 
10,745. TransporTine Boats over Lanp, A. J. Hol- 


k, London. 

10,746. Toy, 8S. Gottschalk, London. 

10,747. Ick-cREAM Macuing, V. C. Maréchal, London. 

10,748. Ostarninc Betrer Ho wp of Rens, T. Wain- 
wright, London. 

10,749. Cas Recisters, H. J. Haddan.—(The National 
Cash Register Co., United States.) 

10,750, CHANGEABLE Covers, G. Lawrence and A. C. 
Ranyard, London. 

10,751. GLoves, 8. H. Morley and C, Lacey, London. 

10,752. Doc Muzztxs, D. Nicoll, London. 

10,753. Puzzix, C. Hogarth, London. 

10,754. Fiusnine CLosets from Sinks, J. W. Dean, 


mdon. 
10,755. Fixtne Broom Hanpigs, A. J. Galpin, London. 
10,756. SELF-EXTINGUISHING CANDLESTICK, G. W: 


mdon. 

10,757. SELF-LOCKING CARRIAGE-DOOR HANDLE, G. Wil- 
son, London. 

10,758. Ovens, J. Williams, London. 

10,759. Frre-PLaces, E, C. Massey, London. 

10, 760, SupportinG Rick Covers, P. H. Banks, London. 

10, 761. PassENGER Reoister, &c., H. J. Saxby, St 
Bideford. 

10,762. Stopprr for Borries, G. C. Clark, London. 

10,763. Potaro-piccers, D, de Cou.—(S. L. Allen and 
Co., United States.) 


10, 764. TREATMENT of Yeast, T. Vogel, London. 

10,765. AppLyinG MepicaTeD Pownpers, W. J. Keefe, 
London. 

10,766. LaBEL-CONTAINING ATTACHMENTS, H. E, Wood- 
ward and 8. R. King, London. 
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=. Fry-parer, F. Tunbridge and J. N. Wright, 

on. 

10,768. Torwine Mecuantsm of Venicies, J. Retzbach, 
London. 

10,769. Takmya Measure for Garments, M. Horn, 
London. 

10,770. Movraste Cenrreincs, E. Edwards. —(P. 


Ki , Germany.) 
10,771. Repetition Movement for Orcans, T. H. 
Harrison, London. 
a of Hansom Cas, T. A. le Mesurier, 
ndon. 
10,778. Gas Lamps, A. Heald, London. 
10,774. Srauus, J. R. M. Offer, London. 
10,775. Excrtinc Liquips for Eecrric Batreriss, A. 
Weicker, on. 
10,776. Pozzies, A. Evans, London. 
a Evectric TeLecraPs Apparatus, J. Robinson, 
on. 


4th July, 1889. 


10,778. Sawrsc Rattway Rams, H. H. Lake. —(J. 
Robinson, United States.) 

10,779. Sawrre Raitway Rais, H. H. Lake.—(W. B. 
Hammond, United States.) 

10,780. Exve.opes, J. West, London. 

10.781. Mores for Spmwnine Corton, R. Curtis and J. 
Wain, Manchester. 

10,782. Apparatus for Conrro.tiinc Gas, J. Melvin, 
3 Ww. 

10 783. BepcLtotnes Hotper, A. Dyson, Bury. 

10,784. VentiLatine Boots and Sxogs, G. W. Waugh, 
Manchester. 

10,785. Sontinc AGRICULTURAL Propuce, G. Cotton, 
London. 

10 786. Cor-cases for Warminc Purposes, G. A. 
Iliston, Sheffield. 

10,787. Coupiine Pipes, T. Littler, Sheffield. 

10,788. Recorprinc Macnetic Compass, J. Milne, Man- 
chester. 

10,789. Process for Preservine Foops, F. McIntyre, 


gow. 
— Basstnetres, Crapies, &c., T. McGrah, Shef- 


eid. 
— Means for Proretiinc Boats, A. Hunnable, 
mdon. 

10,792. Purn'ryinc Water, G. W. Allen and H. J. A. 
Bowers, Manchester. 

10.793. Macuines for Sorrenine Fisres, J. Crawford, 
Dundee. 

10,794. StRarntne Vecetasees, A. C. and J. L. Wright 
and R. Budd, Birmingham. 

10,795. Umpretca Runners, A.C. and J. L. Wright 
and R. Budd, Birmingham. 

10.796. Cookise Rance Fines, G. Flowerday, Sheffield. 

10,797. Fenpers, AsH-Pans, and the Lixe, A. W. Wood- 
head, Bradford. 

10,798. Arrixtse Bows to Keyiess Warcues, 8. T. 
Rudge, Dursley. 

10,799. Vessxx for Economisine Ink, T. J. B. Casey, 
Hendon. 

10,800. VeLocirepes, P. W. Davis, London. 

10,801. Evecrric Lamps, H. Pieper, London. 

.— Carp Hoper for Rattway Wacons, J. Menzies, 


Ww. 
10,803. Bar Counter Pomp, F. Norris, London. 
10,804. Sicnat Kerrue, F. Perrins, Birmingham. 
10,805. Suse_e Bait Pozzte, T. Jeffcoat, London. 
10,806. Propvucine Motive Powsr, G. Wilkinson. 
London. 
10,807. Cuzrsz, T. D. Millar, London. 
10,808. Apvertisinc, H. Stopes, London. 
10,809. Mistarure Practice with Orpnance, L. B. 
Stevens, London. 
10,810. Crimpinc TextTiLz Marerit, C. L. and H. W. 
ynold, London. 
10,811. DeEp-prarninc, H. Ough, London. 
— Merautic Boxes, &c., E. C. Thomasson, 
mdon. 
10,813. Brrs for Horszs, W. G. Pearce, London. 
—, Lanterns for Erecrric Lamps, R. E. Keen, 


ion. 

10,815. Looms for Weavixe, M. Taylor, London. 

10,816. Presexvinc Burrerriies, F. Roderburg, 
London. 

10,817. Screw Propre.yers, C. Simkin, London. 

10,818. ApvEeRTIsmNc, T. Brecroft and W. B. Clark, 


10,819. DeLiverinc Mzasvurep Quantitizs of Liquip, 
F. Morris, London. 

10,820. Saretry Boats, A. J. Boult.—(A. Krautvwurst, 
Austria, 

10,821. Evecrricat Apparatvs, C. F. Aird, London. 

10,822. Extractive Go.p from their Orgs, G. Button 
and W. E. Wyeth, London. 

10,823. CanpLte Hoipers, R. Wittmann, London. 

10,824. ArtiriciaL Stone, J. Brunton and L. Griffiths, 
London. 

10,825. Pickpocket Preventor, A. Knevett, London. 

10,826. Mrtat Piates for Boots, 8. Pooley, jun., 


London. 
—, CovupLisc Brake Pipss on VEHICLEs, R. Gagné, 
mdon. 
10,828. EnveLorss, T. Durrans, London. 
10,829. Gas, B. van aay London. 
_— me — for a used i Remet 
acons, the Bute Spring Manufacturing Company 
and J. Mitchell, London. 


5th July, 1889. 
10,831. Gas or Petroteum Encines, H. L. Leigh.— 
(P. F. Forest and G. Gallice, France. 
10,832. Comy Opgratinc Macurnes, B. A. Collins and 
J. Frazer, London. 
10,833. Pte Fasric, W. Hoyle, Rochdale. 
10,834. MULTIPLE Burners, W. Wright, Sheffield. 
10,835. Treatment of Brast Furnace Siac, T. Hydes, 


e. 
10,836. Treatment of Bast Furnace Siac, T. Hydes, 
Sheffie 


10,837. Prayrsc Briuiarps on Lawns, &c., J. F. 
Butterworth, Manchester. 
10,838. Fancy CarpBoarpD Boxes, L. W. Stone, 


Banbury. 
10,839. Mrrremnc Picture Frames, T. L. Switzer, 
Isle of Wight. 
10,840. Stoppers for Botriss, J. A. Traut, London. 
10,841. Sroprers for Borriss, J. A. Traut, London. 
eee for Steam Enorxgs, C. E. Church, 
ndon. 
10,843. TrEaTMENT of Sewace, M. Lunn, Manchester. 
10,844. GavuGcinec Appliance for Macuives, J. Water- 
house, Cheshire. 


10,845. Curr Apsusrers, &c., W. R. Birt, jun., Bir- 
mingham. 

10,846. Sramprnc Trape-marks, R. J. Linton, Man- 
chester. 


10,847. Ficterixc Water, J. F. Fogerty, Erindale. 

10,848. CarD-FLaT RapiaL Finisninc Macuine, W. T. 
Smith, Bolton. 

10,849. Warer Gavuces for Stzam Borzers, G. and 8. 
Sumner, Oldham. 

10,850. PerroLeum Enornes, E. G. Wastfield, Stoke- 
on-Trent. 

<> “peace Come, D. Laffan and 8. J. Cluff, 


Dublin. 

10,852. EXHIBITING ADVERTISEMENTS, &c., H. A. Burt, 
Liverpool. 

10,853. PHorocraPHic Cameras, M. Walker and W. E. 
Kerslake, Liverpool. 

10,854. Dirrustinc upon PLants Fertivisine and other 
Compounns, 8. H. Stott, London. 

10,855. Frrrmses for Caurcu Bexts, J. Shaw, Bradford. 

10,856. Marine Prorvutsion, R. Bell, Glasgow. 

10,857. New Game, J. A. Moncrieff, Belfast 

10,858. WaTERPROOFING TEXTILE Fabrics, E. 8S. Bald- 
win.—{J. Smith, New Zealand. 

10,859. Drawinc TeReap or Yarn out of Woven 
Crotx, R. Clegg, Manchester. 

10,860. Moror, C. J. Eyre, London. 

10,861. Conveyinc Perroveum, W. Buckwell, Suffolk. 

10,862. Printine with Ixvistete Ixx, H. and H. 
Franklin, London. 





10,863. BassInETTE a, R. Wilson, London. 

10,864. Borrom Levers for Looms, B. and G. Smith 
and T. Rowling, London. 

10,865. Rippss or Sreves, J. Mayes, Fargate. 

10,866. Kerries, &c., F. Hill, Birmingham. 

10,867. Vetocipepges, A. J. Boult.—(A. Knubel, Ger- 


many. 

10, 865. Repetition Mecuanism for Pianos, W. P. 

Thompson.—(F. Schaa/, Germany.) 

10,869. Hansom Cass, W. Higgins-Jacob, London. 

10,870. Apparatus for use on Rartway Trauys, C. P. 

aher, Liv: 

10,871. Assistive Compustion in Stream BorLer Fur- 
naces. O. D. on. 

10,872. Cocks, Taps, &c., G. Dixon, —-— 

10,878. Ticker for Raitways, &c., W. Hackett, 
London. 

10,874. CiaarR and Cicarerte Casz, E. G. Stitzer, 

on. 
10,875. Trimminc Apparatus, F. Wilkinson, London. 
10,876. Common Roap Carriacss, B. T. Newnham, 


mdon. 

10,877. Restorinc Hasr, E. R. Gale, sor manny Jame 

10,878. ExLecrric Te.ePxHones, D. B. Morison, London. 

10,879. Bottine, &c., Macuines, E. Kreiss, London. 

10,880. VeLocipepes, J. W. Sm: , London. 

10,881. Cuairs for Raitway Rais, W. G. Olpherts, 
London. 

10,882. VeLociPepes. J. Asbury, London. 

10,883. SoLpERING Irons, G. A. Hardt, London. 

10,884. CoIN-FREED Appakatus, E. C. Jones and W. J. 
Gleason, London. 

10,885. Graininc Litgocrapnic Ptates, J. G. Harris, 


mdon. 

10,886. Lapres’ Hanp-bacs, Satcueis, &c., A. Hess, 
on. 

10,887. Castinc ArticLes of Potrery, D. Chapman, 


andon. 

10,888. Letter Box, F. T. Taylor, London. —[Date 
applied for under Patents Act, 1883. Section 103, 
29th January, 1889, being date of application in the 
United States } 

10,889. Propucinc Hyprocu.orite of Sopium, E. M. 
H. Andreoli, London. 

10,890. Srpe-saDpLs, J. Kendall, J. Maclachlan, and R. 
Burton, London. 

10,891. Matting and Dryixnc Grain, J. Sleeman, 


ndon. 
10,892. Or. Lamps, T. and A. E. Penn, London, 


6th July, 1889. 


10,893. Sprinc Dress-mprovers, F. Mottershall, 


mdon. 
10,894. Direct-actinc Steam Pumps, D. Guelbaum, 


on. 

10,895. Transport of Sirs over Lanp, A. F. A. 
Manier, Oxford. 

10,896. Support for Evecrric [xsu.ators, P. Walters, 


on. 

10,897. Disrrisutine Evecrricity, T. Parker and E. 8. 
G. Rees, Wolverhampton. 

10,898. Fastenine the Larus of Bepstgeaps, A. Booth, 
Sheffield. 


e 
10,899. Sprxvivo Fisres, J.A Leeming, Halifax. 
10,900. Liquip Waterpoor Give, W. G. Richardson, 


01 
10,901. Swixa Looxixg Guasszs, G. H. Brownhill, 
Staffordshire. ‘ 


10,902. Prevertinc Down Dravouts in Curmyeys, J. 
B. Tonge, Barrow-in-Furness. 

10,903. VenTiLaTine Hatis, W. C. Morison, Felix- 

we. 

10,904. Portmawreaus, A. Barber, Bradford. 

10,905. ConTRoLLING Apmission VaLves of ENGINES, 
W.gPickup and W. Knowles. Manchester. 

10,906. EmBRomperInc Macuines, E. and R. Cornely, 


ndon. 

10,907. DistiLLiInc Propucts, W. P. Thompson.—(N. 
Notkin, Russia, and P. Marix, France.) 

et Crocuet Cottons, &c., E. W. Barlow, Liver- 


poo! 
10,909. Treatment of Liquors, 8. and H. Dyson, 
vi 
10,910. Seameem, W. P. Thompson.—(W. Schleicher, 
Germany.) 
= Hotiow Wake, J. R. Thame and H. Sanguinetti, 


mdon. 

10,912. Douste ScrEw-pown RecuLaTine Va.ve, W. 
. Smeaton, don. 

10,913. Se_r-actinc Mutes, W. E. Dixon, London. 

10 —, Concrete, H. W. de Lespare and W. H. Shafto, 
mdon. 


10,915. Fornex, C. Hoeder, London. 

10,916. ComBinED Spoot and Recepracie, A. Sieber 
and H. J. Haddan, London. 

10,917. Compressinc GuNPowDER, J. Robb, Midlothian. 

10,918. THawine of RerricERatTine Pipes, C. Linde, 
London. 

10,919. Boots and SHozs, V. Thomas, London. 

10,920. CHECKING ATTENDANCE, J. Westaway, London. 

10,921. Fitrerinec Apparatus, H. J. E. Jensen and E. 
F. G. , London. 

10,922. Truss, W. Carter, London. 

10,923. Box, E. H. Hale, London. 

10,924. Rart, E. J. Hill, London. 

10,925. Distriputinc Seep, &c., F. H. Buckheim, 
London. 


10,926. Macuines for Szparatinc Susstances, J. 
Brown, London. 

10,927. Forms for Scuooxs, J. Hinklein and J. Hauss, 
London. 


10,928. SHARPENING Pencizs, F. Gaul, London. 

10,929. TypE-writinc Macuing, C. 8. Snell and A. 
Thompson, London. 

—_ PuotocraPHic Ossectives, R. Kriigener, 


ion. 

10,931. Lock-nuts, M. Ferguson, London. 

10,932. Pews, A. Lucien, London. 

— on Macuryes, M. von Dolivo- 

browolsky an: e Company Allgemeine Elektri- 

citats-Gesellschaft, London. 

10,934. SuLPHONIc Acips, The Clayton Aniline Co. and 
C. Dreyfus, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 


403,752. Mernop or Operatino ELectric Furnaces, 
J. C. Hobbs, Lockport, N.Y.—Filed August 31et, 





1888. 
Claim.—The method of ra pera ey electric furnace 
of the kind described, which consists in enveloping or 





covering the charge with wood cut into small pieces, 

as sawdust, and os passing a current through the 

charge, whereby the wood is carbonised, substantially 

as set forth, 

403,583. Piano Prate, P. Gmehlin, New York, N.¥.— 
Filed October 9th, 1888. 

Claim.—{1) The piano plate or string frame D, 
having continuous arched web E extending along two 
sides and one end of the plate D, and provided with 
the depressed sup flange ¢ throughout its 
extent, so that the plate D is supported on te 
sides by said =" - ¢,as ified. (2) In a piano plate 
or string frame, the continuous arched web E, extend- 
ing along two sides and one end of the plate, the 
upper side of the web being on the same level, said 
we ing in form of arch whose ends are both 
su by the flange ¢, substantially as described. 
(3) a piano plate or string frame, the continuous 
arched web E. three sid 


eb E, ng es 
plate, combined with the tuning-pin plate F, and with 





nears from said plate F to and along the side, 
top, bottom of said web and pees low the 
bottom thereof, substantially as descril (4) Ina 
piano plate or string frame, the raised web E, having 











braces passing along and extending from the upper 
and also from the lower sides of said web and integral 
therewith, substantially as described. 


403 905. Commurtator, H. H. Blades, Detroit, Mich.— 
Filed September 25th, 1888, 

Claim. —(1) A commutator omating of the head B, 
of non-conducting mate an s C, the head 
having the integral shoulder through which the rods 
are passed, said head and rods turned down to expose 
segment faces c, and in connection therewith the 
band D, of insulating material, embracing the head 
and segments and dressed flush with the faces c, sub- 









VY y\ 


iG) 





stantially as described. (2) The commutator consist- 
ing of the head B, segment rods Cc, and an annular 
recess formed on the end of the head B and rods ©, 
and in connection therewith a band of insulating 
material adapted to fit the said recess and hold the 
rods from displacement, substantially as described. 


403,936. Stream Rapiator, L. Halsey, Battle Creek, 
arf 

Claim.—{1) The esc su - 
lator for radiators, consisting of a closed cylinder with 
a supply and exhaust pipe at one end and a series of 
coils of pi the same throughout its 
length, and a plunger or piston head —s in the 
same past the pipe orifices and opening and closing 
any desired 


earieee of them at one time, substan 
as shown and described. (2) The herein pee | 


403,936 } 











steam supply regulator for radiators, consisting of an 
elongated steam chest or chamber having a series of 
coils of pipe opening into the same throughout its 
length, a + le ts or valve sliding in the same past the 
pipe orifices and obstructing the flow of steam through 
ny chamber, and the exhaust and supply pipes both 
on the same side of said plunger, all substantially as 
shown and described. 


404,053. CarTRIpceE ror ORDNANCE, G. Quick, 
Chipping-Canpden, County of Gloucester, England,— 
Filed June 6th, 1887. 

Claim.—(1) A — —— of a series of cakes 
of com powder or other propelling composi- 
tion agin the said cakes having one 
central orifice or perforation in combination with 
numerous smaller perforations, the said cakes having 
also projecti and formed on their 
whereby when placed together face to face they 
interlock, not only ped cap any sliding or twisting 
motion of the said es in respect of each other, but 
also to bring the said small perforations in all the 


cakes —e the cartri: into continuous lines, 
as shown and described. (2) A cartridge built of a 
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series of cakes of — propelling material, each 
having a large central orifice and sundry smaller ones, 
the adjacent cakes having projections and recesses 
whereby ef shall interlock and insure the gs od 
alignment of these smaller orifices, said cakes 

having their central parts made thinner than the 
, all substantially as shown and 


described. (3) Cakes of compressed explosive material 





hay numerous longitudinal perforations a b through 
thelr thi he og 


ckness, and having interl: projections 
and recesses in their surfaces, as set f and having 
numerous ves or channels ¢ on flat sides 
connec! ¢ perforations a and 0, all omenent face 
to face and combined to form a cartridge, substantially 
as and for the purposes set forth. 
404.091. Low-pressurE Invector, J. H. Killey, 


Hamilton, Ontario, and T, Worswick, Toronto, 
Canada.—Filed A ¢ 25th, 1888. 

Claim.—({1) The combination, in an injector, and 
with a case ha three chambers, B C D, the first 
two having steam and water inlets b c, respectively, a 
steam cone fitted at the chamber C and opening to the 
chamber B, a mixing cone fitted at the chamber D 

recei’ the of the steam cone and the 

e chamber C, said steam cone having a 
screw-threaded stem fitted in the injector case cap, 
of a — fitted to the steam cone stem and cap, a 
provided with a , and threaded to the 

stem beyond the packing, and a gland R, provided 
with a flange r, adapted to the nut flange p, and fitted 
to the cap and holding the nut P, to pack the joint, 
while allowing rotation of the nut to adjust the steam 
cone endwise for regulating the water supply, sub- 
stantially as herein set forth. (2) Thi ation, 
in an injector, and with its case having three chambers 
BC D, and steam and mixing cones, and the stem of 
the steam cone fitted loosely in the case or its cap, of 
a nut held to the case and in which the steam cone 
stem is adjustable, and a collar, as 8, fixed to the cone 
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stem and limiting the inward movement of the cone, 
substantially as herein set forth. (3) The combination 
in an injector, of a case ha three chambers, B C D, 
the first ha steam and water inlets  c respectively, 
a steam cone fitted at the chamber C and opening to 
the steam chamber B, a mixing cone fitted to the 
chamber D and receiving the discharge of the steam 
cone and the water from the chamber C, and said 
steam cone provided at its nozzle with fins or flanges 
having a bearing at the water inlet of the mixing 
cone substantially as herein set forth. (4) In an in- 
jector, the combination, with its case hav a fluid 
chamber D, of a cone J, and a connected plug /, having 
a shoulder 7, fitting a recess of the case, a discharge 
nozzle M, having a shoulder m!, and fitted to the plug 
lt, and a bottom plate N holding the Ji Minto 
the injector case substantially as herein set forth. 


404,159. Apparatus ror Convertinc Crupe IRon 
InTO MALLEABLE [Ron oR Stegt, J. W. Bookwalter, 
Springyield Ohio. —Filed June 18th, 1888. 

Claim.—(1) The combination, with a converter, of a 
core arranged transversely therein and situated about 
the centre of motion of the mass of metal 
and below the level thereof, substantially as described. 

(2) The combination, with a converter having a tuyere 

arranged to deliver air transversely to the surface of 





the metal, of a core arranged transversely within the 
converter and situated so as to occupy the s; which 
would otherwise be occupied by a comparatively inert 
mass of metal and below the level of the molten mass, 
substantially as described. (3) A converter provided 
with a transverse block, and with tuyeres arranged to 
inject a blast u the metal from one side across said 
block, substan’ ly as set forth. 


404,176. Stream Borer, H. Davey, Westminster, 
Middlesex, England.—Filed October 2nd, 1888. 
Claim.—{1) The combination of the steam boiler A, 
fire-box B, having inclined circulation flues within it, 
plate A}, and chimney }4, all constructed and arranged 
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substantially as described. (2) The combination of 
Mins Oh end pecking & ccvatrataly os aod tor Oo 

a5, and pac! a8, sul y as and for 
purpose described, : 
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MR. MACFARLANE GRAY ON STEAM AND ON 
REGNAULT’S RESEARCHES, 





Mr. MaAcrar“tANneé GRray’s paper, read before the 
Institution of Mechanical Engineers in Paris, is a 
logical continuation and development of gg are 
worked out in a previous contribution to the LInsti- 
tution of Naval Architects of April 11th in the pre- 
sent year. In that paper the author started with 
Newton’s hypothesis uf a corpuscular gravitational ether, 
and he deduced from it mechanical explanations of the 
physical forces of Nature. He showed that gravity, 
chemical affinity, cohesion, &c., were alike explicable in a 
simple manner, if his hypotheses were correct. 

In particular he deduced the two following thermo- 
dynamical principles :— 

1. In any change of molecular aggregation of matter, 
as from liquid to vapour or gas, the splitting heat or 
energy of segregation is a constant quantity at all tem- 
peratures, if the change of aggregatiun is the same. 

2. The heat or energy communicated toa gas, to change 
its pv 9 (pressure x volume) by the small amount 
denoted by A pv is 


z, 
vo 
; A p», for constant volume, 


4 A p2, for constant pressure. 

The rationalisation which he offers in the present paper 
of the results obtained in Regnault’s experiments on 
steam consists in demonstrating how the inter-relation of 
these results can be deduced from the above principles 
and from the second law of thermo-dynamics, without the 
assumption of any arbitrary constants. 

In place of the water unit of heat, the author considers 
it preferable to choose the specific p v of hydrogen as the 
standard unit of heat and energy in the arithmetic of 
thermo-dynamics. 

Specific heat of water. —The author considers first 
Regnault’s experiments on the specific heat of water. He 
refers to strange discrepancies between the published data 
and the calculations to which he himself in 1885, and 
Wiilluer later in the same year, independently drew 
attention. The latter considered that the data columns 
were correct, and recalculated the specific heat of water. 

The author considers that Regnault made his calcula- 
tions from correct data, and suggests a way in which the 
published data may have been mis-stated. He attributes 
the discrepancies to erroneous estimates of the quantities 
of water in a gauge glass in the successive experiments. 
He suggests that the glass was probably not large 
enough to hold the amount of water accredited to it ina 
few of the experiments. His opinion in this respect was 
confirmed by measurements of the actual vessel made by 
Professor Ryan, of Bristol. The author gives the follow- 
ing expression for the amount of heat Q required to raise 
the temperature of water to @ deg. from 273 deg. 


Q = 10106 (0 — 273) + @v =A 
€ 


Where v is the actual volume of unit mass of water at 8, 
less its absolute matter volume. 1°0106 is the specific 
heat of aguene, or water matter. From this he deduces 
the mean specific heat of water between @ deg. and ¢ deg. 
Compared with that at ¢ = 4deg., he concludes that it is 


equal to 1+ w 6@dp 
10106 x 422449 ¢ d@ 
Where w = relative volume of water, the volume at 


maximum density being regarded as unity. A_ short 
table of results calculated by this formula is furnished in 
the paper, and these agree fairly well with Regnault’s 
experimental determinations. 

Ratio of the two specific heats.—From the ether pressure 
theory the author arrives at the number 1°4 for the value 
of y, the ratio of the specific heat of a gas at constant 
pressure to the specific heat of the same gas at constant 
volume. The generally adopted value 1°408 has been 
obtained from experiments on the velocity of sound. The 
results of different observers give closely accordant values. 
According to Regnault ... ... 1°3953 

Moll and Beck ... y = 1°4085 

Szathmari ... y = 1°4027 
Inasmuch as for permanent gases the p v product for unit 
mass at any one temperature is inversely as the molecular 
weight of the substance, the ratio y is an important 
physical relation. For what is usually known as perfect 
gas the ratio 14 gives— 


POPS Fis secnnsex. eee) Rage eee 


Specific heat at constant volume 


Specific heat at constant pressure = —, 


m 
where m stands for the molecular weight of the substance. 
The author considers the applicability of these formule to 


steam. He points out that z for steam would be 0°38976. 


Regnault’s report makes the specific heat of superheated 
steam at atmospheric pressure 0'4805. The author, how- 
ever, detects an oversight in Regnault’s reasoning, which 
he brought before the Physical Society in February, 1885. 
Correcting his conclusions, he deduces from Regnault’s 
experiments the number 0°3778 as a mean value for the 
specific heat of steam The specific heat of saturated 
steam at atmospheric pressure is, according to the theory 
worked out in the paper, 0°3830. There is, therefore, a 
close agreement between the two numbers, affording, the 
author thinks, presumptive proof of the accuracy not only 
of his theoretical conceptions, but also of Regnault’s expe- 
rimental skill. 

Heat of evaporation.—The heat of evaporation is stated 
to consist of the heat of segregation, which is constant at 
all temperatures, and the constitutional energy of the gas 


state, namely, rp v= ie 6, where x is a known func- 


tion of the absolute temperature @. The heat of segrega- 





tion for water is 500 units, in addition to the heat which 
has been already communicated to water at the tempera- 
ture of melting ice. The author finds the total heat of 
steam at 100 deg. to be 637°49. A general mean of 
Regnault’s experiments gives 636°68. The difference is 
about one-eighth of one per cent. only. The molecular 


weight of hydrogen being 2, its specific p v is 3 : = 1, 


The molecular weight of water is generally taken to be 
18, More accurately however, it is— 
One —— atom 


ose 15°9598 
Two hydrogen atoms 


2°0000 


Molecular weight of water = 17:9598 
and this is the value of m which is adopted for water in 
this paper. The slight divergence from 17°96 was 
adopted, not for greater accuracy, although it is in that 
direction, but only in order to get the following numbers 
complete to five places of decimals for ideal steam or 
gasene :— 


: 2 
od Pee a m = 0'11136 
J 5 
Specific heat at constant volume = == 0°27840 
Specific heat at constant pressure = i = 0'38976 


The theta-phi (8) diagram.—The intelligent grasp of 
thermo-dynamic one ge and their consequences has 
been fuer hindered by the abstruse mathematical 
method adopted by all standard authors when expounding 
this science. The author bas been greatly assisted in his 
investigations by the theta-phi diagram, which he has 
employed constantly since 1879. The energy or work 
diagram commonly employed in thermo-dynamics has 
pressure and volume for its rectangular co-ordinates, the 
area being pv or work. On that pee-vee diagram the 
important lines denoting temperature and adiabaticity 
are curves difficult to draw, and when drawn affording 
little assistance to the mind in trying to comprehend 
thermo-dynamic relations. This defect is due principally 





Absolute Temperature, degrees cenlgrade 


English letters. The new diagram is sometimes called 
the temperature entropy diagram. Instead of the word 
entropy, the word “longitude” might have been 
employed; because, regarding the diagram asa heat chart, 
the meaning of entropy on the theta-phi diagram is 

recisely what is meant by longitude ona terrestrial chart. 

hat which is called entropy and denoted by ¢ is, with 
the absolute temperature 6, the co-dimension or co-ordinate 
of energy. Force and travel, pressure and volume, tempera- 
ture and entropy, are all different pairs of co-ordinates of 
energy. “Graph” isthename given toany lineonthediagram 
regarded as describing a series of thermo-dynamic trans- 
formations. A graph is acontinuous series of state-points. 
Upon the theta-phi dia; the second law of thermo- 
dynamics is that each point on the diagram is a charac- 
teristic state-point; that is starting from any initial state 
represented by a point on the diagram, and proceeding by 
any series of thermo-dynamic transformations denoted by 
any graph on the diagram, when the initial point is again 
arrived at, the working substance will also have returned 





to the initial state. e area swept by the vertical ordi- 
/nate in travelling to the right is heat imparted 
| to the working substance ; to the left it is heat given out 
_by the substance. The diagram is merely the graphic 
| representation of the Carnot-Clausius function. The 
| validity of the diagram, as well as the Carnot-Clausius 
| fundamental principle or second law, depends upon the 
| validity of a differently worded and simpler proposition, 
| namely, when heat is communicated to or from a body in 
| any definite order, having regard to quantity of heat and 
| temperature, the body simultaneously undergoes a defi- 
| nite thermo-dynamic change for which there is no alter- 
| native, and the action is reversible. This is equivalent to 
| saying that in nature the thermo-dynamic conditions of 
| any substance are localised upon a heat chart ; and, just 

as a course stated in terms of change of latitude and 
| difference of longitude defines a track upon the earth, so 
| is a body represented to pass from one thermo-dynamic 
| state to another by a graph upon the theta-phi diagram, 
| marking a certain change of temperature and a certain 
| difference of entropy. The permanent curves upon the 
diagram are, all the time, exhibiting to the student what 


Fig. 2. 
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MR. MACFARLANE GRAY’S 6g DIAGRAM FOR GASENE. 


to the circumstance that the diagram does not represent 
the energy possessed by the working substance at any 
instant, but merely the work it has performed. For any 
special problem the new lines are difficult curves, and the 
permanent lines are the rectangular axes. In the theta-phi 
diagram the permanent lines are the difficult curves, 
drawn once for all. For any special problem the new 
lines are all straight, and the whole energy possessed at 
any instant can be seen by inspection, as well as the order 
in which thermation or ergation proceeds, that is, the 
change of mechanical energy into heat, or of heat into 
mechanical energy. Inthe new diagram, shown by Fig. 1 
for gasene, and Fig. 4 for steam, the vertical ordinate is 
temperature @, reckoned from absolute zero; the area is 
quantity Q of heat or energy in heat units; and the 
horizontal dimension is therefore made up of the 
quotients of every successive addition of heat divided by 
the temperature at which it is received or abandoned. 
The horizontal dimension is that for which Clausius in 
his purely mathematical treatise invented the name 
“entropy.” The theta-phi diagram always refers to the 
thermo-dynamic transformation of a unit of mass of the 
working substance. Entropy is therefore, in this paper, 
length upon a diagram whose height is absolute tempera- 
ture and whose area is energy Q in heat units. The 
Greek letter » was used by Rankine and by Maxwell to 
denote entropy, which was called by Rankine “the 
thermo-dynamic function.” The Greek letter @ was used 
by Maxwell to stand for absolute temperature. The 
author has, therefore, given the name “ theta-phi ” to this 
heat diagram, just as ‘‘ pee-vee ” is a name for the common 
work diagram of pressure and volume. The ordinates in 
the new io are represented by Greek letters, while 
the ordinates in the old diagram are represented by 


| are the thermo-dynamic properties of the substance, so 
| that the materials he has to work upon are always clearly 
before him. 

In Fig. 1 is represented the theta-phi diagram for HO 
or water. Strictly the curves are the ideals for ice, 
aquene, vapene, and gasene. The base line » Z; denotes 
absolute zero of temperature. From » to A 273, the 
curve on the left, the substance is ice, of which the melt- 
ing point is 273 deg. Centigrade absolute temperature. 
| The specific heat of ice is assumed to be 0°5, and the suc- 
cessive portions of entropy %, or longitude upon that 


curve, are, therefore, A ¢ = = A Here A is written 


as a contraction for the words “a small difference in.” 
When the steps of difference are taken infinitely small, 


the equation is written do = " d @, the symbol d stand- 


ing for the words “an infinitely small difference in.” 
Up to any point on the curve the area between the curve 
and the base line out to infinity is the heat which has 
been received by the ice from Odeg. absolute up to that 
temperature. If @ denote the temperature, the area or heat 


imparted up to that temperature is 5 ; that is, the area of 


the ice curve of state points is numerically half the vertical 
ordinate. When the area of a curve is in this manner a 
constant multiple of the vertical ordinate, the curve is 
called logarithmic, and the horizontal dimension is the 
same multiple of the hyperbolic logarithm as the area is 
of the vertical ordinate. Like entropy and longitude, 
logarithms are measured from a certain arbitrary posi- 
tion, generally from the unit vertical ordinate, whose 
position is made the zero in reckoning the horizontal 
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dimensions. Common logarithms have the vertical ordi- 
nate 2°3026 times the area. When the area is equal to 
the vertical ordinate, as it is in the curve for hyperbolic 
logarithms, the horizontal dimension is therefore 2°3026 
times what it is for common logarithms. The curve from 
A 273 upwards is that for the heating of water at con- 
stant vides, or really, the ideal form of water called 
aquene in this paper. For this the specific heat is 1:0106; 
therefore the horizontal dimension is 1°0106 times the in- 
crease in the hyperbolic logarithm of the temperature. 
Writing « = 2°3026, the horizontal dimension from any 
temperature 6) to any other temperature @ can be ex- 


pressed as 1°0106 « log. ‘ , using common logarithms. The 


+O 
A curve which is the primary curve in the theta-phi dia- 
ram is an ideal curve, the graph for aquene. The graph 
or actual water is W, as shown on the sketch diagram, 
Fig. 3. Let Fig. 2 be a pee-vee sketch diagram on which 
a f = pressure at temperature @,,a@ 6 = absolute matter 
volume at @, ac = liquid volume at 6), £4 = liquid volume 
at@,. The pressure at @) is here regarded as nil. The exter- 
nal work of the expanding water is c & e, the vertical bands 


may be regarded as the elements p de dé, 


dé 
Fkea is the sum of all the elements V e d@, in which V 


The area of 


denotes the varying water volume. If we write v for the 
volume less the absolute matter-volume, which is the 
reading of v throughout this paper, the area gk cb will 


then be the sum of the elements v oe ade. It is the area 


of gk cb which is equal to the area between the A curve 
and the W curve in Fig. 4. The latent heat of evapora- 
tion is measured from W, but in the thermo-dynamic 


relations referred to in this paper, S + z p v extends to 


the A curve. The whole area between the two curves, up 
to the highest temperature in Regnault’s experiments is 
less than half a unit of heat. In the theta-phi diagrams 
only the A curve will be drawn. 

In this paper some new terms are introduced whose 
meaning it is necessary to understand. The term 
“ gasene” is applied to that purely ideal state for which 
the pv product is strictly proportional to the temperature. 
The term “ vapene” is employed to denote “gasene” of 
maximum pressure at any temperature. The author’s 
reasoning leads him to a rational formula, by which the 
pressure of “vapene” at any absolute temperature @ may 
be ascertained. It is— 


Log. p = 25°3453636 — — 5°57507 log. 6. 


We can now try what the run of pressures is by this for- 
mula, and compare it with Regnault’s steam pressures :— 


3031-405 
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Comparison of Steam Pressures in Regnault’s Experiments with 
those calculated by formula for Vapene. 





| Pressure in millimetres of mercury. 








Temperature. 
Regnault—steam. | Formula—Vapene. 
Centig. mm. | mm. 
273° 4°6 4°566 
323° 91-982 93°597 
373° 760° 760° 
423° 3,581°2 | 3,442°6 
473° 11,688° 0,566" 
503° 20,926 | 18,083° 


Here the two columns of pressures do not agree, but it 
will be instructive here to consider a formula given by 
the author later on in the paper. He considers that a 
final test of all his theorising may be found in the appli- 
cation of the relations deduced by him to the determina- 
tion of the pressures of steam throughout the range of 
temperatures included in Regnault’s experiments. His 
final formula for the pressure of what he calls “ ice-steam” 
in terms of the absolute temperature, is— 

Log. p = 13°35517 — [3°4476028 — log. 6] — log. @. 
The whole of Regnault’s experiments have been calcu- 
lated by the author according to these formule. A. com- 
parison of the results with those obtained by Regnault’s 
own formulz, and with his experimental determinations, 
is given in the paper, showing remarkable agreement 
between the author's calculations and the practical deter- 

















minations. A few examples only can be given here. 
Pressure in millimetres of mercury. 
Temperature, 
Centigrade. Regnault’s Gray’s Regnault’s 
experiments. formule. formule. 
2°34 5°35 5°32 5°43 
9°93 8°94 9°02 9°12 
21°37 18°79 18°88 18°93 
41°03 58° 58°18 | 57°99 
70°44 238°2 238°12 | 237°58 
86°66 462°3 462°56 462°18 
100° 760° 760° | 760° 
160°6 4,704°7 4,700°6 | 4,723°0 
208°27 13,794° 13,828°0 | 13,839°0 





It is to be remembered that Regnault’s calculated 
numbers were obtained by the use of three empirical 
formulz, applicable to different ranges of temperature, 
whereas the author’s is applicable to the whole range, and 
gives, on the whole, better results. It is, moreover, a 
rational formula. In the course of the paper a formula 
is worked out for the total heat of saturated steam at any 
temperature. It is— 


500+ * 20= 500 + (038976 - 7 FG)@. 

In the table in next column a comparison of the results ob- 
tained by the use of this curve is given, with a few deter- 
minations by Regnault—common Centigrade temperature 
being used instead of absolute temperature. 

That portion of the theta-phi diagram which includes 
the area upon which the steam engine works is shown in 
Fig. 1. The pressures in pounds per square inch at an 
temperature are given numerically upon two curves whic 
cross the diagram near the top. The pressure of the 


atmosphere is included. The auxiliary curve H is drawn 
according to A H = © ; PAE a, 
pression p is the pressure of saturated steam, and H is 
where E would be if the volume of saturated steam were 
that due to the temperature. For gasene of the same pres- 
sure, the & curve is used along with the H curve; it is 
drawn as follows :—From A at any temperature draw a 


In this ex- 


Total Heat of Saturated Steam at various Temperatures. 








Temperature, Regnault’s Gray’s 
Centigrade. experiments. formule. 
-0°2 601°5 601°4 
86 603° 605° 
14° 609°9 607°1 
65°3 | 623°8 625°7 
100° 636°68 637°51 
134°3 648°2 647°3 
147°6 649°6 650°2 
175°4 656°1 655° 





vertical line to Z, and a straight line from that Z point to 
H at the same temperature ; do the same for a number of 
temperatures obtaining a number of oblique lines ; 6 is 
then drawn touching these oblique lines. Any oblique 
line H Sdrawn for any temperature on H cuts any entropy 
line for steam at the same temperature at a temperature 
proportionate to the p v for the state point of that entropy 
line. For example, in Fig. 1 the entropy line is drawn for 
saturated steam at temperature 440 deg. An oblique line 
HAwould cut czat408deg. Thepvof steam at 440deg. abso- 
lute is therefore less than the p v due to gasene at 440 deg. 
in the same proportion that 408 is less than 440. This pro- 
portionate temperature is denoted by the symbol 8, and as 


1386 2 = 0:11136 x 1386 = 154345, we get the rule 
m 


1544 B= pv in foot-pounds. When the graph is one relat- 
ing to moist steam, or where there is initial condensation, 
the 6 curve is very convenient, as 8 can be read off by 
merely laying a straight-edge from H to the 6 curve. 
When constructing adiabatic curves, the multiplication by 
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1544 is avoided by working in thermo-dynamic units 
instead of foot-pounds. 

Upon Fig. 4, the dotted lines exhibit the order in which 
ergation proceeds in a perfect steam engine. In the 
example given the steam pressure is 106lb. per square 
inch gross. It is expanded until the pressure falls to 
101b., and it is then exhausted against a back pressure 3]b. 
per square inch. The feed-water is supplied at 333 deg. C. 
absolute. From temperature 333 deg., m on the primary 
curve A, draw a vertical Jine down to the base of the 
diagram, mz. The area to the left of that line represents 
the energy already possessed by the water at that 
temperature. Through 106 on the pressure curve draw a 
line from A to E, ac, that is seen to be at temperature 
440 deg. C. absolute. The intersection of this line with 
the I curve is lettered b. The I curve, or “intropy” curve, 
marks off at any temperature what heat, or energy, is 
by saturated steam. At any temperature 


; 5 OB 
IE= |, -FGand BI = = - 5 FG. The area 


6-LE is the pv of the steam; it is work already done, 
and it is therefore no longer energy po y the 
steam. Draw verticals to the base line through b and c. 
The pv of 11b. of steam at 440deg. is denoted by the 
area @°*bc, Through 10 on the pressure curve draw the 
temperature line dh, that is at temperature 363 deg. C. 
Measure 8 for 363 deg. on cz, and set off f/ = one-ninth 
of 8 + 363. Strictly it is 0111368 + 363, but if 
the molecular weight is taken, as it usually is, as 


2 
= 18, then oe 3, and then also we have pv = 1548. 


Draw the vertical fz and set off hk on any scale 
= 10, the terminal pressure, and £1 = 3, the back 
pressure, and draw a vertical through 7. The ergation 
is the horizontal band achd plus the vertical 
rectangle fizz. The loss by back pressure is the 
vertical rectangle fg zz. When the steam was admitted 
the work done was 6 ¢ z z, during expansion the intropy? 
point travelled from to /, and if we suppose the right 
corner of a set square to move with the intropy point 
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while the edges are horizontal and vertical, the ergation 
would be the area uncovered by the horizontal edge less 
the area covered by the vertical edge. The author has 
called the latter the slip of expansion. Forgetting the 
slip is a common mistake. The area uncovered by the 
horizontal edge is the work due to the heat of the lique- 
faction going on. The slip is the p d v of the “collapse” 
of that liquefaction. The ratio of volume to initial volume 
at any instant is By p, :8, po, Where p, and p, are the 
pressures, and 8, B. the ees tem- 
peratures as described above. When an engine is 
conditioned to a ratio of expansion and a certain 
initial Ae and a certain back pressure, say those 
assumed in this example, the perfection duty of such 
an engine is represented by the area acz2zgd 
per pound of steam supplied, and any fraction 
of that which may be realised is the efficiency of the 
engine in relation to perfection. The work and the 
heat, or energy, being both always represented by their 
appropriate areas on the theta-phi diagram the non-mathe- 
matical engineer is thereby enabled to see exactly what 
the thermodynamical relations and possibilities are in any 
problem about steam, without employing any complicated 
mathematical expressions which are likely to be misunder- 
stood by him. The author perceiving this advantage has 
therefore persevered in trying to overcome the difficulty 
there was in making one diagram field continuous for 
moist steam and for superheated steam ; and this he has 
now accomplished by demonstrating the theorem that 
saturated steam possesses the total heat of segregation at 
all temperatures, and by demonstrating how the pv of 
steam varies from the p v of gasene. 


4 


Discussion. 

The President opened the discussion by a lucid exposi- 
tion of the meaning and value of the symbol y used in 
the paper. He showed how it was connected with the 
mechanical equivalent of heat, and that it affected the 
velocity of sound. 

Dr. Ryan said that he responded to the invitation of 
the President, not for the purpose of discussing the details 
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MR. MACFARLANE GRAY’S 6 DIAGRAM FOR STEAM. 


of the paper, but to testify to the accuracy of the author’s 
conclusions with regard to the errors in Regnault’s data 
as published. The question was discussed in the paper in 
connection with the specific heat of water. On the pre- 
vious day he had accompanied Mr. Gray to the College of 
France, where, after much searching, they eventually dis- 
covered the identical vessel which Regnault had used in 
his researches on the specific heat of water. His measure- 
ments confirmed the view of the author expressed in the 
paper, that the gauge glass at the top of the vessel could 
not have contained so much as 447°8 grammes of water. 
So far as it was possible to measure, it could not have 
contained more than 300 grammes of water. The draw- 
ing of the vessel in the plate published with Regnault’s 
researches corresponds in form, general dimensions, and 
other particulars with the one they discovered at the 
college; but the tubulure to which the gauge glass was 
attached is too large in the drawing. According to the 
latter, however, the capacity of the gauge glass was not 
more than 400 cubic centimetres, and some deduction 
would have to be made for the volume of the stirring rod 
and for the avoiding of loss of water by splashing over 
the top. The quantities of water in the gauge glass, as 
worked out by the author from the published data, were 
therefore certainly too large in some instances, and pro- 
bably too large in others. He would not undertake to 
discuss the paper in general. It was impossible to form 
an opinion of its merits without having read the paper 
contributed to the Institution of Naval Architects of which 
this was the logical continuation. Until they had that 
before them he thought it would not be possible to form 
a just judgment. Whatever they might think of Mr. 
Gray’s work, they could but regard it as a most interesting 
and instructive attempt to explain the phenomena of 
steam on simple mechanical principles, and he would be 
entitled to gratitude if he did no more than convince 
them that they need not for ever consent to regard such 
phenomena as mysterious and incomprehensible. In these 
speculations Mr. Gray was making a bold attempt to work 
out what Newton had foreshadowed, and what Rankine 











1 Intropy = entropy - pv. 





had partially attempted. 
Professor Kennedy regretted the absence of the pre- 
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liminary paper to which the last speaker had alluded. 
He wished to know whether the formula in which the 
pressure of steam was given in terms of the temperature 
could not be simplified. How far were the figures after 
the decimal points significant? He considered that Mr. 
Gray had done them a service in furnishing them with a 
rational formula in place of the old empirical formule of 
Regnault, but Mr. Gray’s formula would be a tedious one 
to use as it at present stood. He thought, moreover, that 
engineers would make use of the theta-phi diagram which 
Mr. Gray had suggested. There was one point in the 
paper to which he took exception, though he admitted 
the difficulty which gave rise to the author’s nomenclature. 
What he objected to was the introduction of new names 
for matters with some of which they were already familiar. 

Professor Hele Shaw remarked that he had in his 
possession the =v copy of the preliminary paper already 
alluded to, which happened to be obtainable at that 
meeting. He had not, however, had time to master its 
contents, and he could only say that it was extremely 
interesting. He proceeded to discuss the methods of 
graphically representing energy hitherto adopted, and 
pointed out that Mr. Gray had in his theta-phi diagram 
represented energy by a straight line. 

Mr. Gray replied that he represented energy by an 
area, and a discussion ensued with regard to the origin- 
ality of the theta-phi diagram, 

Dr. Ryan inquired wherein it differed from the diagram 
of Clapeyron used by Clerk Maxwell. 

Mr. Gray replied that it was the same. 

Mr. Paget moved that the preliminary paper, to which 
the three previous speakers had alluded, fms be incor- 
porated in their “ Transactions” together with the present 
one. 

Mr. Jeremiah Head seconded the motion, and further 
said that on subjects such as the present they looked to 
the academic professors of engineering to express an 
authoritative opinion. They were the legislators, while 
the practical members of the Institution were the execu- 
tive of the engineering fraternity. 

Mr. Gray was then called upon to reply. In answer to 
Professor Kennedy, he wished to say that his formula 
was not meant to supersede that of Regnault. His 
results might be regarded as somewhat of a confirmation 
of the accuracy of Regnault’s formule. It was no part 
of his plan to simplify nature. He proceeded further to 
elucidate the theta-phi diagram, and to make clear to 
his audience the meaning and force of other diagrams 
upon the wall. On resuming his seat he was heartily 
—— 

he President, therefore, put to the meeting the pro- 
position that the Institution of Naval Architects be 
applied to for permission to print the paper. This motion 
was carried unanimously. 








LOCOMOTIVE PRACTICE IN AMERICA. 
By AN AMERICAN ENGINEER, 


An English locomotive engineer would be rather 
startled at first seeing the crude methods pursued for 
burning coal in the majority of American locomotives. 
The absence of the brick arch and baffle plate, the volume 
of black smoke rolling from the chimney, the violent 
exhaust and small steam pressure would undoubtedly 
create the impression that American practice was many 
years behind in these particulars, which are the most 
vital parts of the locomotive viewed from an economical 
standpoint; and, whatever the reasons may be for using 
these methods, this impression is undoubtedly true. It 
is not, however, to be supposed for one moment that 
these methods are used through a lack of ability or in- 
telligence; they are principally brought about by want of 
time, and, like nearly all peculiarities pertaining to the 
engineering of this and other countries, have fair and 
satisfactory reasons to account for their existence, with- 
out attributing them to prejudice or ignorance. 

Perhaps the best reason which could be adduced for 

the imperfections in the methods of burning coal is the 
fact that wood has been so much used as fuel—on man 
railways it is still used entirely—and therefore brick 
arches were not only not required, but were in the way ; 
while those railways which owned or operated coal mines 
obtained their fuel at so cheap a rate that it was not con- 
sidered worth much trouble to effect asmall saving. The 
following conditions, which are different from those pre- 
vailing in England, also lend their aid to keep locomotive 
—s in the old groove ; the immense extent of 
country, the marvellously rapid expansion of railway 
systems, most of them small and independent, and short 
of capital; the feverish desire of directors and speculators 
to hurry forward construction and earn money long before 
the road is properly equipped with rolling stock, the 
necessity which exists for buying locomotives from 
contract shops instead of building them in the 
railway works; the great number of running sheds 
where all the repairs have to be effected without 
machinery and without sufficient money; the short- 
sighted policy of most directors, in lookin upon the 
locomotive department as a secondary or inferior one, and 
keeping it down to the barest possible expenditure. 
These conditions are sufficient reasons for conservatism in 
design and running, are entirely beyond the control of the 
locomotive superintendent, but are not easily seen at first 
sight by a stranger. Superintendents have been glad to 
get any sort of engine which would draw their trains, 
without looking too closely into their details or being too 
critical about their running expenses. 
_ A good many of the most advanced locomotive super- 
intendents are not at all satisfied with the conditions 
which have prevailed, and during the last few years are 
doing their utmost to alter them, by raising the status of 
their department and improving the design of their loco- 
motives. Their adoption of the extended smoke-box, 
single exhaust nozzle, higher pressures, and improved 
methods of combustion, being examples of their efforts in 
this direction. 


Anthracite coal is very plentiful in America, and has 
long been used for locomotives in the anthracite mining 
districts. To burn it successfully a very large grate is 
used, and a large quantity of coal put in at each firing. 
A distinct step in advance was made by introducing these 
very large grate surfaces for burning slack or inferior 
bituminous coal, a striking example of this design being 
the “ Wooten” box, which is as wide as the cab, and has 
two fire doors side by side; to those unfamiliar with 
them they appear to be of enormous capacity. These 
large grates are usually designed on the theory that the 
poorer the coal the larger the grate required. Much 
ingenuity, originality, and fitness in design has been dis- 
played in making these large grates, while retaining 
simplicity of form. The fire-boxes are boldly put quite 
above the frames and driving axles, the boiler being 
lifted very high indeed from the rails, Of course the 
box is made somewhat shallower, but that does not 
appear to be a defect. 

e success attending this method of burning coal, 
some of which would 4 otherwise quite useless, has 
spread a notion abroad that the larger the grate the 
better the result, even when using the best quality of 
coal, for burning which one designer will make the grate 
abnormally large, while another, using the same quantity 
of fuel, makes it of a size approaching that of an English 
engine. A decided advantage has not yet been shown by 
either construction. The advantages supposed to be 
obtained by using the large grate in this manner are very 
doubtful indeed, as this design is perhaps even more 
wasteful than the old method, unless an unusually good 
brick arch is used to confine the gases and thoroughly 
mix them with air to produce perfect combustion. As 
much heavier trains are drawn than in England, and 
much more coal burned per hour, there is reason for a 
much larger grate surface; but the whole question 
requires some trustworthy experiments to settle sizes and 
proportions for different qualities of coal, and the best 
arrangements for combustion. 

Brick arches are now gradually being introduced. 
Some superintendents have used them for years, and 
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have made many improvements by simplifying their 
manufacture and the method of supporting them in the 
box. The method most used is to make the fire bricks 
about 6in. thick, rectangular in shape, their length being 
nearly equal to the width of the box. They are simply 
supported by being laid on four water tubes, which run 
from the tube plate to the crown sheet, and which are 
fastened in by having a thread cut on their ends, on 
which a brass nut is screwed. This nut is also threaded 
on the outside with a taper of about 1 in 8, and when 
screwed into the fire-box plate the taper acts as a wedge, 
and by compressing the material in the nut tightens it 
on the pipe. The arrangement is shown in the accompany- 
ing sketch. Mr. Lauder, of the Old Colony Railway, is 
now merely turning up the ends of the pipes without 
threading them, the nut being bored out to fit it suffi- 
ciently tight when compressed by being screwed in. 
This method leaves the pipe much stronger, doing away 
with the weakness at the root of the thread, which some- 
times gave trouble by cracking. These — give assist- 
ance in the circulation of the water, poo eep the crown 
sheet much cleaner. They are an exceedingly simple and 
effectual method of supporting the fire bricks, and of 
course make a keyed pon unnecessary. The bafile plate, 
which in England is considered uearly as important as 
the brick arch itself, is very little used here. Its advan- 
tages are evidently not yet fully appreciated. It is true 
that the brick arches are brought much higher up, 
making a smaller space between top of the arch and 
crown sheet than is usual in England; and it may be 
said that the baffle plate is not required under these 
circumstances. But this theory can hardly be sustained. 

The grates universally used for bituminous coal are the 
well known rocking-grates, worked from the foot-plate by 
a lever, They give perfect satisfaction in every way, 
are exceedingly convenient for the fireman, who can 
always in a few moments stir up his fire, break up the 
clinkers, and drop them out of the box; they are, of 
course, much appreciated in the running shed, when 
dropping the fire after each trip. When properly de- 
signed, adjusted, and attended to, they last a long time. 
As usually made they have the fault of too much air- 
space, excepting of course those specially designed for 
burning small coal: so much air is not demanded by all 
qualities of coal, and some designers are now contract- 
ing the spaces a good deal. It is difficult to understand 
why these grates are not used in England. They so 
exactly fill the duties required that they appear to be 
quite incapable of improvement in their general design. 
It is possible that they would not stand the heat 
‘in an English fire-box, so well as the deep 





English bar, but with a slight modification in detail 
they would probably do so. For burning anthracite coal 
water tubes are used as grate bars; every third or 
fourth tube is omitted, and in the space thus left a 
common iron bar is placed which can be removed to 
clean out the fire. The solid fire-hole ring, so general 
in England, is unsuitable when steel is used for the 
inside box; the water cannot get close enough to the 
rivets to keep them cool, and leakage ensues. The 
method most used is to flange the door-hole of the 
inside box outwards, and of the outside box inwards, 
rivetting these flanges together in the middle of the 
water space. Some railways make a very thorough in- 
spection of the boiler and fire-box every month, testing 
them with water to a few pounds above the working 
pressure. 


Examples of Sizes of Grates in Modern American Practice. 




















of (Length Width | 
Railway. | Service, Soest | > of | Fuel, 
: | Marsan grate. grate. | 
lin. in.| ft. in. ft. in. 
G.T.R. of Canada | Freight! 18x26| 6 1 2 11 |Bituminouscoai, 
C.P.R. a »  |19x22}8 0/;3 63! a aa 
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OB M68 Gi iis xs. »  |19x24|9 0 3 6 |Bituminous ,, 
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TRIAL OF THE BRENNAN TORPEDO. 

A SATISFACTORY report has been made as to the result of 
the experiments carried out upon the 26th of June with the 
Brennan torpedo at Totlands Bay, Isle of Wight. The inventor, 
Mr. Brennan, was present, and controlled the winding 
engine personally. The starting point of the torpedo 
and the winding engine was in the vicinity of Cliff-end 
Fort, and at some height above the level of the sea, so as to 
give the manipulator a clear view of the: torpedo on its 
course through the water. The object against which the energy of 
the torpedo was to be directed was an old wooden hulk of about 
300 or 400 tons, and 160ft. in length, thus presenting only about 
one half of the frontage of a modern battleship or cruiser. It was 
towed along by a powerful tug at a speed of about six knots, and 
the tide running at about five knots brought up the total speed 
to about eleven knots per hour. When the hulk and tug were 
well under way in the Channel, they passed within about 1300 
yards of the torpedo station. But by the time that the torpedo 
itself was launched, and had approached and overhauled the 
moving target, which it did at a speed of about twenty-one knots 
per hour, the distance had increased to about 1700 yards. Thus 
when the torpedo reached its victim it had run through a course 
of nearly a mile. It was charged with 3001b. of blasting 
gelatine, and its movements were very clearly indicated by 
means of the flag at the summit of the little steel mast 
which rose perpendicularly from it, and cut the water into 
ripples as it proceeded. The friction of this steel mast against 
the water is said to reduce the speed of the torpedo by three 
knots. The course taken was not an absolutely direct one. 
The torpedo ran for about 250 yards close to the surface of the 
water, so as to avoid the rocks and seaweed in the shallows. 
Then it dipped downwards and continued its course 10ft. below 
the surface, approaching the hulk, but bearing a little away, so 
much so as to create an impression that it had gone astray. 
This, however, was not the case, for the operator was only 
watching his opportunity, and directly he got alongside and 
within striking distance, he slacked one wire and rapidly hauled 
in the other, the torpedo darting in at once under the counter 
of the doomed vessel. A violent explosion was heard, and a vast 
volume of smoke arose, capped by a sheet of water which it had 
bodily lifted. Then the hulk pitched heavily forward, and 
slowly sank stern foremost, the water descending upon the 
floating débris. So sudden and tremendous was the effect of the 
blow, that for a few moments afterwards not a sound was 
uttered by the spectators. Then a great cheer arose. The 
result of the experiment had shown conclusively that the 
Brennan divergible torpedo was a marked success. In the course 
of the afternoon Mr. Brennan showed, with an uncharged 
torpedo, how easy it was to follow the course of even a boat in 
the tide way. 

It may not be out of place to describe briefly the motive- 
power of the Brennan torpedo. Two drums, each with a quan- 
tity of wire coiled upon it, are contained within the body of the 
torpedo; one acting directly upon a shaft at the end of which 
is a screw, the other working upon a collar surrounding the 
shaft, and also acting upon a second screw which works in an 
opposite direction to the first. Any alteration in the speed of 
either of these screws acts upon a lever connected with the 
rudder on one side, and diverts the torpedo to that side. The 
screws are made to revolve by drawing the wires over a pulley 
out of the torpedo when launched, and winding them with great 
rapidity upon two large drums revolved by the winding engine 
onshore. If it is required to move the torpedo to the right or 
left the speed is slackened of the particular wire which is in 
connection with the blade of the rudder commanding that side. 
To steady the torpedo in a submerged run, two horizontal steel 
fins are provided. There are also two horizontal bow rudders, 
which, by means of certain automatic arrangements, are 
deflected up or down according as the torpedo reaches below or 
rises above the depth it is set torun at. The steel wire princi- 
pally used for the propulsion of the Brennan torpedo is 
No. 18 w.g.; breaking strain, 6 cwt. to 7 cwt.; weight per 
mile, 33lb. Thus it is evident that this torpedo cannot be fired 
from a position on board ship, as the movements of the vessel 
due to the motion of the sea would inevitably snap the wire, or 
interfere with the regularity of its being drawn in. It is diffi- 
cult to avoid the inclination to institute comparisons between 
the under-water Brennan torpedo and the overhead Zalinsky 
dynamite projectile tube. Both can project a huge mass of high 
explosive to a distance of a mile or a mile and a-half 
with almost unerring exactness. But the Brennan has serious 
objections as at present constituted. The wires and winding 
station are much exposed, and the movements of the torpedo 
in its through the water can be followed with scru- 
pulous fidelity by machine gun fire as well as by the human eye. 
This is a matter for very grave reflection; and, although suc- 
cessful as an exquisitely constructed scientific toy, it is quite 
possible that the Brennan torpedo may never prove to be 
of much service or utility in time of active service. So far as 
we can judge at present, the odds are in favour of the Zalinsky 


tube, though a far clumsier weapon. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION.—THE THURY SYSTEM. 


Enterinc the Machinery Hall by the “Galerie” lead- 
ing into the central transept, a large six-pole dynamo 
will be found exhibited by itself in the main avenue. 
This is of the famous Thury construction, now so well 
known, which has not only held its ground up to the 
present, but is rapidly gaining favour, owing to its high 
commercial efficiency and good construction. 
dynamos identical to this one exhibited, and representing 
an aggregate of 1200-horse power, have been installed 
since the commencement of the year in the Bazacle 


Works at Toulouse for the purpose of distributing light 
and power, and at the present moment there is in course 
of construction an electric tramway track from Clermont- 
Ferrand to Royat and Montferrand, in which one of these 
machines is employed as generator at a potential of 500 
volts, the cars being fitted with motors of the same type 
of construction. The manufacture of these machines 
together with the regulating apparatus and lamp 








THURY DYNAMO 


patented by M. Thury, and the carrying out of installa- | 
tion work, is in the hands of the engineering firm of 
Messrs. Cuénod, Sautter, and Co., of Geneva, who have 
an important exhibit of dynamos and central station 
regulating apparatus in the Swiss section. 

e large dynamo mentioned above is illustrated in 
Fig. 1. It is capable of developing 150 electrical horse- | 
power, which in this particular machine is disposed as 


Eight | 


| rides easily over each pin as shown. 


750 ampéres and 150 volts at a speed of 380 revolutions, 
and is equivalent to a lamp capacity of 2000 16-candle 
lamps. The total weight of the machine, including extra 
outside plummer-block and bearings for pulley, is 6 tons. 
The commercial efficiency of the machine, or the ratio 
between the electrical power available for use in the 
external circuit, and the mechanical power exerted on the 
pulley of tue machine is said to reach the high figure of 
93°8 per cent., this result being obtained by different 
methods of measurement, and allowing the machine to 
| reach a limiting temperature of 44 deg. Centigrade. It 
| is proposed to repeat this test of efficiency in the 
' Machinery Hall next week by one of the above methods, 
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SIX-POLE THURY DYNAMO—1II0 KILO-WATTS. 


another machine being employed to furnish current. 
In their exhibit Messrs. Cuénod, Sautter, and Co. have 


installed, for the purpose of lighting their section, a | 


Thury dynamo coupled direct to a 70-horse power vertical 
compound engine, by Messrs. Siilzer Fréres, of Winter- 
thur—Fig. 2. This engine runs at 250 revolutions, and is 
supplied with steam at 150 1b. pressure; the diameters of 
the cylinders being 1lin. and 16in., and the stroke 11}in. 
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AND SULZER ENGINE. 


The coupling between the engine and dynamo is that 
known as Raffard’s elastic coupling. An enlarged view is 

iven in Fig. 2a of one of the elastic connections. A pin 
Fin. diameter is fitted on to each disc, and a flanged sleeve 
The pins and sleeves 
are only about 2in. apart, and are united by an elastic 
band or ring of fiber about in. thick and 4in. wide. 
There are eight such couplings round the circumference 
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of the 2ft. disc on the dynamo shaft, connecting it 
with the engine fly-wheel. The dynamo gives out 
550 ampéres at 65 volts; this voltage, however, can be 
increased to 110 volts by increasing the speed up to 425 
revolutions. The dynamos are all constructed with six 

les, the number of brushes being made two, four, or six, 
in proportion to the size of the machine. Up to 45 kilo- 
watts two brushes only are used, while the above dynamo 
of 80-horse power is fitted with four. A hand-wheel 
operating a worm and rack serves to rock the brushes 
round the commutator as a whole, while three of the 
brush-holders can be rocked individually by separate 
spindles. In this way a very perfect adjustment to the 





neutral positions for each brush on the commutator is 
obtainable, and all sparking avoided. 

The winding of the Thury armature is on the surface 
of the drum core, the latter being composed of extremely 
thin discs of soft iron placed side by side and bolted 
together, with intermediate insulating discs. The main 
object has been the avoidance of idle wire on the arma- 
ture, the coils being wound on the surface of the core, 
enclosing an area bounded by the length of the drum 
and a certain portion of the circumference, the succeeding 
coil overlapping the preceding one and each being con- 
nected to a segment of the commutator. The latter, as 


| well as the brushes, are of copper, and in this particular 


machine consists of 121 sections. The weight of this 


machine is 6160 lb. 
In every machine, ex- 
sai: cept those of the type in- 
dicated in Fig. 5, the 
field magnet cores and 
pole-pieces are of wrought 
Iron. The — of the 
cores and poles composin 
the field is fliuetra 
in Fig. 3, where it will be 
noticed that the cores are 
rectangular and bolted 
together to the le- 
awed The space left 
etween two consecutive 
cores at the pole is with 
the view of offering an 
iron path to the magnetic 
lines solely in the direc- 
tion of the pole-pieces. 
An extremely small clear- 
ance is left between the 
wires of the armature 
and the pole-pieces; this 
is rendered practicable 
by the end adjustments of the bearings, which are bolted 
on as shown to semicircular plummer blocks. 


In the French section Messrs. Lecouteux and Garnier, 
engineers, exhibit two direct-coupled lighting plants, con- 
sisting of Thury dynamos and Sishamuall engines of 
their special design and construction. One coupled plant 
runs at 325 revolutions, the dynamos giving out 400 
amperes at 110 volts; while the other runs at 415 revolu- 
tions, and developes 160 ampéres at the same potential. 
The Société pour la Transmission de la Force has utilised 
some of these coupled plants for the lighting of some of 
the theatres in Paris. One is also to be seen at the 
exhibit of M. Clémangon, in the French section, de- 
veloping 20-horse power. For small powers up to 
20 kilo-watts, or 26-horse power, the machines are two- 
pole, and constructed as shown in Fig. 4. Several 
machines of the two-pole type and Gramme winding 
have been supplied to Mr. Sorsenth as exciters to his 
alternating dynamos, 
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to develope the necessary exciting current of 30 
amperes at 90 volts, at the slow speed of 480 revolu- 
tions, the exciter being fixed to and turning at the same 
speed as the armature of the alternating —— One 
of these Ferranti machines so fitted with a Thury exciter 
is to be seen in the central lighting station near the Pont 
d’Jena. ‘ 

Another type of dynamo, designed with a view to 
reduce the cost of construction, is shown in Fig. 5. Here 
the field magnets and pole pieces are entirely of cast iron, 





TWO-POLE THURY DYNAMO-TYPE OF CONSTRUCTION UP TO 20 KILO-WATTS. 


the latter being cast hollow on the external side, for the 
same reason as given above. 

In view of the rapid advancement of the distribution 
of electric light and power from central stations, M. Thury 
has devoted a large amount of attention and ingenuity to 
the design of efficient regulating and controlling apparatus 
necessary for such works. We shall tirst draw attention 
to the potential regulators exhibited, pointing out a 
special feature in the action of the apparatus which 
appears to secure a very sensitive and effective regulation. 
Of the two regulators exhibited, Figs. 6 and 7, one is 
kept in continual motion by mechanical means, that is, 
it is driven off the dynamo shaft or countershaft, while 
the other is only set in motion when actually called into 
requisition, and is operated electrically by a motor 
deriving its current from the mains at the point where 
the aang is to be regulated. It is obvious then that 
in the case of a central station from which a system of 
feeders emanate to the centres of distribution, where it is 





SIX-POLE THURY DYNAMO, 


necessary to maintain at a constant potential the remote 
ends of the feeders, the regulator which can be electrically 
driven and can control the dynamo from a distant point 
possesses advantages over that which of necessity must be 
fixed close to the machine. If, for the purpose of regu- 
lation, wires must be brought back from the feeding 
centres to the machines in the station, it would appear 
better that they should form part of the resistance 
required for regulating than that their resistance should 
be intercepted between the apparatus and the point where 
the potential is to be controlled. 

e mechanically driven regulator—Fig. 6—will be 
seen to be composed primarily of a central horizontal 
spindle carrying two friction cones near the centre and a 
soft iron disc at one end, the latter acting as an armature 
between two horizontal horseshoe electro-magnets. At 
the other end is a grooved pulley serving to impart motion 


to the spindle by means of a small supple leather band | 


connecting it with some part of the moving system. 
Below the cones, and capable of receiving motion from 
either of them, is a large horizontal cone pulley, whose 
vertical spindle carries a worm gearing into a toothed 
wheel. the latter is fixed to a horizontal spindle, which 


forms the centre about which the resistance switch | 
On this —— is also titted a small pinion | 


arm turns. 


P, gearing into a rack lever L--Fig. 6a—the latter 











forming a support to the two controlling contacts. 
Between these contacts a light horizontal lever plays, 
whose position is determined by the height of the solenoid 
core, this being again dependent upon the potential to 
be regulated, since the coil of the solenoid is connected 
to the points at which the potential is to be maintained 
constant. The action of the regulator will be easily 
understood. For a rise in potential the upper contact is 
made by the solenoid lever, which connects the corre- 
sponding electro-magnet as a shunt on the mains, and 


causes attraction towards it of the soft iron disc. This 
lateral movement of the central spindle causes one of the 
friction cones to engage with the cone pulley, and sets in 
motion the resistance switch arm, by the intermediate 
gear described, in such a direction as to add resistance to 
the field of the machine. At the same time, however, the 


rack lever L—Fig. 6a—carrying the contacts is caused to | 
ascend slowly,by; the engaging of the pinion p, and 80 | 





POTENTIAL REGULATOR, MECHANICALLY DRIVEN. _ 


chrow out of action automatically the electro-magnet to 
which the movement of the switch arm is due through the 
mechanism described. Hence the latter, it appears, is 
arrested before it has caused the necessary resist- 
ance to be added. It does not, however, prevent the 
solenoid lever from following up the contact should the 
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FIG. G4 


potential still be too high, and it is precisely this action 
that prevents the switch overpassing the necessary resist- 
ance, and produces a perfectly gradual regulation down 
to the normal potential again. This action in the 
regulator constitutes its most important feature. A 
similar action, but in a contrary aie, takes place 
when the potential falls below the normal. M. Thury 





TWO-POLE THURY DYNAMO, 





also ascertains practically the exact speed at which the 
regulator should be run in each particular case, taking 
into account the outside limits between which the speed 
of the dynamo and its electrical output may be called 
upon to vary, and finds that the best effect in different 
cases may be at speeds varying between the wide limits 
of 40 and 350 or more. In fact, the most sensitive 


regulation is obtained when the apparatus causes the 
alteration of resistance at such a rate that the resulting 
changes of current strength in the field of the machine 








CAST IRON FIELD. 


are made at the same rate as the iron of the field is 
capable of changing its magnetisation. The manner in 
which the switch causes an alteration in the resistance is 
indicated in Fig. 6s. The resistance is varied between 
the two terminals indicated, which are connected to the 





POTENTIAL REGULATOR, ELECTRICALLY DRIVEN. 


field of the machine. It will be noticed that the two 
insulated arms composing the switch either include 
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FIG. G8 


between them the resistance between two consecutive 
contacts in multiple with the two external resistance coils 
or are short circuited by both touching one contact at the 
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same time. By this means the resistances are virtually 
subdivided without the necessity of making them 
actually so. 

The electrically-driven regulator-—Fig. 7—is controlled 
in a similar manner by the position of a light horizontal 
lever attached to the solenoid core. The electrical con- 
nections are ingeniously devised for reversing the direction 
of rotation of the motor according to whether the lever 
makes the upper or lower contact. These are shown in 
Fig. 7a where it will be noticed that, according to the 
contact made by the lever, the current through the arma- 
ture is in one direction or the other, while the direction 
through both field-magnet coils is always the same. 
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According to the direction of rotation, one or other of the 
field coils is in parallel with the armature, while the 
opposite one is in series. The resistances indicated as 
shunts, across the field coils are for adjusting the speed of 
the motor. In the illustration—Fig. 7—it will be seen 
that the switch arm before reaching either end of its 
travel on the resistance quadrant, opens a spring contact 
which cuts off the current from the motor in order to 
prevent the switch from leaving the contacts altogether. 
The motion of the motor is communicated to the switch 





a 
CROSS-SLOTTED DISC. 


by speed reducing spur gearing, and the same arrange- 
ment is adopted as in the mechanically driven regulator 
for the gradual augmentation or diminution of resistance, 
producing, in fact, adead-beat action as described. 

The ammeter constructed by this firm for measuring 
currents up to 1000 ampéres, is of the linear conductor 
type shown in Fig.11. The conductor, which is a vertical 
solid bar of copper of rectangular section, is recessed 
behind to admit the needle, the latter being of the shape 
shown in the figure at S N, and seowibel with a small 


counterpoise. Special attention in the construction of 
this instrument is given to the pivotting and balancing 
Vertical index voltmeters, 


of the needle and its index. 





Pere amas ae 


FIC.9 
DOUBLE-SPEED COUPLING. 


with horizontally wound coils, are also exhibited, one type 
being provided with light spring contacts on each side 
of the index for completing an electric bell circuit in the 
event of rise or fall in the potential. Another type of 
voltmeter designed specially for the regulation of potential 
at the distant end of a set of feeders from acentral station, 
has the addition of a semi-circular bar of copper embracing 
the fine wire coil. The main current leaving the station 
passes through this bar before entering the feeder, and in 
a direction so as to oppose the deflection of the voltmeter 
needle, the fine wire coil of the instrument being connected 
to the machine terminals. The action is very simple and 
effective, and does away with the necessity of leading wires 
back into the station from the distant end of the feeders. 





| As the lamp load is increased, the loss of potential or | 


“drop” on the feeders increases, and the dynamos must | 
be made to develope a higher electro-motive force to com- 
pensate for it. But at the same time as the current is 














F119 











increased the voltmeter deflection is reduced proportion- | 
ately by the retarding effect of the current in the bar. | 
All that is necessary, therefore, is to regulate the speed of | 
the dynamo or the strength of its field, so that the deflec- 
tion of the instrument is maintained always at one fiducial 
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AMPERE METER FOR HEAVY CURRENTS. 
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mark. The bar is provided with an adjusting screw by 
which its distance and influence on the voltmeter coil can 
be regulated. 

An automatic brake switch is also exhibited, Fig. 2, 
designed to provide for the safety of a machine—working 
in parallel with others—which may have become accident- 








FIC. 12 





| motion is to be imparted. 





A somewhat novel direct coupling between engine and 
dynamo is exhibited by this firm, by means of which the 
shaft of the dynamo is made to revolve at double the 
speed of the engine. The principle on which the action 
depends will be understood by reference to Fig. 8, Sup- 
pose a disc A is slotted in two directions, B B and Bt B}, 


| at right angles, asshown; thena double lever, D D!, with 
| an indepen 


ent centre of rotation E, will be rotated by 
the action of blocks F F', affixed to its ends and working 
in the slots on the disc A as the latter revolves, The 
small double lever will, moreover, rotate at double the 
speed of the disc. The practical form given to this prin- 
ciple is designed and constructed by Messrs, Weibel, 
Briquet, and Co., of Geneva, with the view to dispense as 
far as possible with friction, and is on the Roberts com- 
bined system of cranks and guides, Figs. 9 and 10, The 
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THURY ARC LAMP. 


pins S S' and R R! are affixed to the disc A and 
the Y cranks U U?! D!, and T T* D are con- 
nected at their forked ends to the fixed pins by 
short connecting rods, as shown; while their inner ends 
bear on the crank pins DD! of the shaft E, to which 
It will be seen that this gear 
produces a precisely identical action—that is, the shaft E 
is forced to rotate at double the speed of the shaft C. The 
whole gear is cased in so that it may be run wholly in oil. 

The Thury are lamp—Fig. 13—is regulated by the 
action of an electric motor. The carbons are gripped 
in rack rods, both gearing on to pinions on the 
same spindle, the pinion to the upper rod_ being 
twice the diameter of the lower, so as to feed it at 
double the rate and maintain a focussed arc. The 
lower rod is made the heavier, and hence the carbons are 
always separated before a current is passed into the lamp. 
The connections given in the figure are 
for lamps worked in series, and there- 
fore provided with an automatic cut- 
out and equivalent resistance. The 
latter is wound round in a jacket con- 
tained in the lamp cap, and is con- 
nected to the terminal R. A spring 
keeps the armature of the cut-out 
magnets attracted towards the fine 
wire coil, and, when the lamp is 
switched on, the current passes through 
this coil and increases the attraction, 
causing nearly the whole of the current 
to pass through the cut-out resistance. 
The latter is made sufficiently great, 
however, to leave ample difference of 
potential to act on the fine wire field 
and armature of the motor, and cause 
it to rotate in the direction re- 








quired to bring the carbons together. 
Once they touch, the thick wire coils 
of the motor field and cut-out mag- 
nets are thrown into action. The 
armature of the cut-out is then drawn 
away from the contact and the motor 
field is neutralised, the carbons be- 








AUTOMATIC BREAK SWITCH. 


ally stopped from some cause such as the breaking of a | 
belt. To switch the machine into circuit the handle is 
turned to the right, when the copper ends AA of the 
switch arm press against the copper brushes BB, and 
complete the circuit; at the same time the arm carrying 
the magnet N is turned round, so as to present the magnet 
opposite the pole pieces PP, to which it is vigorously 
attracted. It will be observed that the main current 
passes round these poles, magnetising them in a given | 
direction. Should the current now become reversed by | 
the above accident occurring, the poles will also be 
reversed and repel the magnet. This repulsive action is 
reinforced by two bobbins wound with fine wire and con- | 
nected to the main conductors. The polarity caused by 
these coils does not, therefore, change, and a vigorous 
repulsive effect is produced, the action of which impinging 
suddenly on the main switch arm causes the rupture of 





the circuit. 


coming again separated by the counter- 
weight of the lower carbon holder 
for striking the arc. The lamp 
then continues to regulate differentially. The fine wire 
motor field is a shunt across the carbons only, and 
is wound on all four bobbins in series with the armature 
as shown, while the thick wire field is wound on the two 
lower bobbins. To act asa brake on the movements of 
the armature the latter is surrounded by a fixed copper 
shield. The cut-out is adjusted to act when the difference 
of potential between the carbons becomes 50 to 60 per 
cent. above the normal, so as to prevent injury to the 
lamp coils. These lamps are exhibited running on a 
lighting circuit —— by the machine above mentioned. 
To Mons, A. Boucher and Mons, Pilliard, the engineers 
of the company at the Exhibition, is due our recognition 
of the courtesy we have received. 








Exectric LicHTING IN Loypon.—The Select Committee of the 
House of Commons met on Wednesday and confirmed the preambles 
of all the Board of Trade provisional orders, &c. 
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RAILWAY MATTERS, 
Fresu attention has this week been drawn to the 


question of steam tram locomotion in Birmingham ~ the recom- 
vrendation of a jury in a recent case at the Birmingham County 
Court, that in future there ought always to be two men on each 
engine. 

Tne Midland Railway directors have decided to advance 
the wages of second-class guards 2s. per week, While declining to 
alter the terms of service of either first or third-class guards, 
they have decided that if the guards are employed two Sundays 
in succession they will either be allowed a day off or be paid 
overtime. 


Ir is stated that the Emperor of China bas, despite the 
opposition of the reactionaries, at last issued the Edict for the 
construction of the Tungchow Railway. The Marquess T’seng has 
been appointed General Director of all the Chinese Railways, the 
construction of which, on an extensive scale, seems now, after 
many delays and disappointments, td be really at hand, 


In concluding a report to the Board of Trade on the acci- 
dent that pie on the 13th ultimo at St. Dennis Junction, which 
is situated between St. Colomb-road and Newquay stations, on the 
Cornwall Minerals Section of the Great Western Railway, a single 
line, Colonel Rich says:—‘‘This accident was caused by a stiff 
engine, starting on a new and very — permanent way, of which 
the rail, at the place the engine mounted, is reported to have been 
very rusty. The ballasting was incomplete, in that it had not been 
filled in, and there was no check-rail on this part of the curve. The 
check-rail had now been carried further on, so as to cover the first 
junction crossing. This accident, from which there were no bad 
results, shows that on all sharp curves the check-rails should not be 
kept too short, and particularly so when approaching junctions, 
where the super-elevation of the outer rail of the curve cannot be 
kept up.” 

Tue Shortlands and Nunhead extension of the Chatham 
and Dover Railway, the Bill for which da Committee of the 
House of Lords last week, isa line similar to that for which the 
Chatham Company sought — in 1884, but which were then 
refased on the opposition of the South-Eastern Railway, and will 
run from Nunhead station to Shortlands, near Bromley. The 
scherme has the hearty support of the largest landholders on one of 
the grounds on which the Chatham Company support the measure 
—viz., that it will open up a very promising new district which, 
with a good railway service, is likely to soon become as thickly 

pulated as Beckenham and the other suburbs in this neighbour- 
~ So anxious, indeed, are the lahdowners for the line that 
they have consented to sell the land required for the railway for 
deferred shares—ranking after the shares issued for making the 
railway—instead of cash, Even more important for the Chatham 
Company than the opening out of this new district is, however, the 
securing an alternative route to avoid the Penge Tunnel, through 
which all the company’s main and outer suburban traffic has at 
present to pass, 

Tue Railroad Gazette gives the following: — “The 
Intelligent Compositor—When the type-setter knows no English 
whatever, he can perpetrate bulls compared with which those 
ordinarily regarded as ‘‘ funny” are excessively tame. In this line 
the following specimen of the troubles of a South American road in 
getting up a circular of instructions will be interesting. Use of 
Vacuum Brake—(1) The brake sbould never le fully opplico, unless 
on occasions of emergency, aud Drivers must at all times avoid 
shocks tsudden stoppages. (2) Should a uaggon leave the track 
erhen running behiud the engine, do not apply the brake fully, lut 
stop as quickly aud as gradualls as possible, without bringing the 
full weight of train on the waggon off the rails. (3) Care must be 
taken en using the brake nheuon points y crossing as by applying 
the brake too suddenly, it is balle to jump the wagons off the track. 
(4) Jrhen possible appli the trake ni tenie to stop at the desired 
place evithout useng the full power of brake. (5) Houed these be 
any leakage in the brake pipes drivers must immediatels report it. 
(6) Jrhen standing still, shut the steane cock to brake,—JOHN 
Mc. Ge! Chief Engineer.” 


Tue fury of the torrent at Johnstown was something 
quite beyond the range of prior experience, because in no other 
occurrence of the kind has such an enormous volume of water been 
suddenly released at the head of a narrow valley fourteen miles 
long with so great a fall—about 378ft. from top of dam to top of 
the stone bridge at Johnstown. The most vivid evidence of this 
fact is the fate of the locomotives in the Conemaugh round-house, 
three miles above Johnstone bridge. There was not one of sixteen 
or more locomotives at that point which was not carried off 100ft. 
to 200ft.; there are about a dozen scattered about in all directions 
over the torrent bed where once was Conemaugh, at distances of 
400ft. to 1200ft. from the former site of the round-house—which is 
gone, foundations and all—all of them nearly, and some of them 
completely buried in rocks and sand. These locomotives were all, 
or nearly all, of the heaviest types of Consolidation, being used for 
mountain helpers ; and two of those which were carried farthest lie 
close together, one having stopped the other. The tenders were 
mostly carried a mile or more down stream, many of them only 
stopping at the Johnstown stone bridge, while it is reported that 
some locomotives are in the jam at that point which were carried 
by the torrent clear from Conemaugh. We do not know that this 
is so, but no one who has seen the wreckage will question that it 
may easily have been the case. As one evidence of this, Mr. 
McHenry, one of the higher officials of the Cambria Iron Company, 
who was standing in the third story of the brick club-house, which 
escaped complete destruction by the flood, testifies that he saw 
from the window a locomotive go by which appeared for the instant 
to be floating like cork on the top of the water 30ft. above the 
ground, Engineering News says:—‘‘ We satisfied ourselves by 
personal inquiry that this incident actually occurred.” 


At a recent meeting of the Verein fiir Eisenbahnkunde 
in Berlin, the rail sections in use in Germany and America were 
di Terr Zi mann stated that in Germany the rail 
heads have, without exception, either vertical, or in many cases 
converging—heads narrower at the bottom than at the top—sides, 
In America, the Railroad Gazette says, on the contrary, the heads 
are flaring, wider at the bottom than at the top, the object sought 
by this form of head being a large bearing for the angle plates, 

e usual amount of bearing surface under the head with them— 
t.e., the Germans—appears too small, and in America it is increased 
by flaring the sides of the rail head. Herr Stambke said that in case 
a change in the form of the rails at present in use on the Continent 
should be had in view, not only would the widening of the bearing 
surfaces for the joint splices according to the American model come 
into consideration, but above all things the widening of the bearing 
surface for the wheels, and the increase of the stiffness of the rail sec- 
tion, The rapid hollow wearing of the treads of the wheels, requiring 
a frequent turning, necessarily calls for increase in the bearing 
surface. An increase in the depth of the rail head for increasing 
the durability of the rail he did not consider necessary or effective, 

hen steel came into use the weight of the rails was reduced, 
because of the greater resistance of the steel, and of the greater 
first cost of the material. The stiffness of the rail has, however, 
suffered considerably thereby. The new rails spring more from 
the passage of heavy and rapid trains, and the permanent way is 
not rigid enough. e ideal for a permanent way is to so construct 
it that the pressure due to the loads upon it may be distributed 
over the test possible surface of the road bed. A stiff, heavy 





rail distributes the pressure over a greater number of ties, and 
consequent] 
lying ‘irectly 
while those iy 
at all. 


a greater surface than a more flexible rail. The ties 
under the wheels are, with light rails, heavily loaded, 
ying between the wheels may be subjected to no load 


NOTES AND MEMORANDA. 


TuE deaths registered during the week ending July 6th 
in twenty-eight great towns of England and Wales corresponded to 
an annual rate of 17‘7 per 1000 of their aggregate at epee 
which is estimated at 9,555,406 persons in the middle of this year. 
The six healthiest places were Nottingham, Brighton, Oldham, 
Derby, Bolton, and Blackburn, 


In London 2507 births and 1350 deaths were registered 
during the week ending the 6th inst. Allowance being made for 
increase of population, the births were 150 and the deaths 200 
below the average numbers in the corresponding weeks of the last 
ten years. The annual death-rate per 1000 from all causes, which 
had been 149 and 15°2 in the two preceding weeks, rose to 
16°2. 


In welding tool steel workmen use a bright yellow 
heat, and melted and pulverised borax as flux. For ingot iron 
some prefer fluxing with sand; a temperature between red- 
ness and whiteness; a quick fire, and quick work; the steam 
hammer gave much better welds than the hand-hammer. 
The Steel Company of Scotland recommends a bright yellow heat; 
if any flux, three parts of sand to one of common salt, moistened ; a 
V-weld, which, with the neighbouring parts, is to be lightly ham- 
mered during and after welding ; and sulphurless coal, 


In an article on “Reasons why Iron Water-mains 
Corrode if not Tarred,” Mr. G. Weissmann—Chem. Zeit.—states 
that even if iron water-mains contain only traces of sulphur and 
phosphorus, they are readily corroded if not tarred. This is 
especially the case if the soil in which they lie be rich in organic 
substances such as humic acid, contain nitrates and ammonia com- 
pounds, or if it be saturated with water containing carbonic acid. 
Access of air is equally detrimental. It is a well-known fact that 
brine has no corroding action on iron tubes which are tarred, so 
long as the tubes are kept full. This applies equally to pure 
water. 


Tue construction and general arrangement of some 
sugar boiling apparatus employed in America are described in a 

per on “American Vacuum Apparatus,” by Mr. Lippmann. 
Oesterr. Zeits. f. Zuckerind, 1889, 760.) A vacuum pan of this 
sort is constructed of cast iron rings which consist of separate 
segments, and there are four superimposed heating coils with 
914 square metres of heating surface. 1t yielded within four hours, 
at a temperature of 51°] deg. C. and 28}in. pressure, 77,000 kilos. 
of syrup. A similar but larger apparatus made up of twelve cast 
iron rings, and which was 14 metres high and 54 metres diameter, 
yielded 175,000 kilos. of syrup in 24 to 3 hours, The heating 
system consists of 72 coils, the condenser being 2} metres 
diameter and 9 metres high. The cheap, safe, quiet, and regular 
working of this apparatus, and its durability, are much praised. 


Tue classification of wire cloth differs in different 
countries ; but as a rule the small numbers denote the large, and 
the higher numbers the smaller sizes of the meshes. In Germany 
the number on the cloth gives the number of threads found to the 
space of one Prussian inch ; in Austria, to one Viennese inch; in 
France and Switzerland, in one Parisian inch; in England and the 
United States, to one English inch. Consequently the numbers of 
the wire cloth bear the same proportion to each other as that of the 
length of the various inches; and are best illustrated by their 
reduction to the metric system. One inch English measure equals 
25:40mm.; Prussian, 26°15; Vieunese, 26°34: Parisian, 27°07. The 
difference between the Prussian and Viennese measure is so small, 
that they can be accepted as the same for all practical purposes, 
and this generally forms the type for the classification of most of 
the wire clothin use, Whether round wire is used or square wire, 
the numbers are the same. The shape is only of importance in the 
final application ; for assorting and sifting of the grain, the round 
wire is preferred; but for cleaning purposes, where friction is 
required, square wires have been found to do better service. Their 
time of service, however, is short, as the corners subject to con- 
stant friction soon lose their sharpness. 


Dr. Diererici gave an account of his researches on the 
determination of the specific volume of saturated aqueous vapour 
at Odeg. C., at a recent meeting of the Berlin Physical Society. He 
measured the amount of water which must be converted into 
vapour at Odeg. C. in order to completely fill a known space with 
saturated vapour, by means of the heat which becomes latent 
during its evaporation. The vessel containing the water was 
immersed in an ice-calorimeter, and was connected with a large 
space which could be rendered both vacuous and dry. The water, 
or dilute saline solution which behaves like water, was then allowed 
to evaporate until the space was filled with saturated vapour ; the 
amount of heat requisite to produce the observed evaporation was 
determined from the amount of mercury which was expelled from 
the calorimeter, and this then gave the amount of water evaporated. 
A small residual —— of air in the vacuum has no effect on the 
total amount of water which evaporates, but only shows the rate of 
evaporation to a slight extent. On the other hand, the pellicle of 
water which is condensed on the inner surface of the vacuous space 
was found to exert a quantitative influence on the evaporation, 
and necessitated special modifications of the methods of experiment 
for its exclusion. Nature notes that, as one outcome of the experi- 
ments, it may be mentioned that Gay Lussac’s law holds good 
almost up to the temperature of saturation, and that the mass of 
water which must be evaporated in order to saturate a space of 
one litre capacity at 0 deg. C. is 4°886 mgr.; hence the specific 
volume of aqueous vapour saturated at 0 deg. C. is 204°7 litres, and 
its pressure is 4°62 mm. 


Most commercial red lead consists of a mixture of 
oxide of lead with pure red lead. A small proportion of carbonate 
of lead is also generally present, formed by exposure to air after 
manufacture. To remove the free oxide of leak ete commercial 
red lead various substances have been recommended, such as a 
solution of sugar of lead, or cold dilute acetic or nitric acid. 
Sugar of lead does not remove the carbonate of lead, while in the 
case of acetic and nitric acids there is danger of peroxide of lead 
being separated. Mr. J. Lowe—Dingl. Polyt. J., 271, 472-477— 
recommends the use of a 10—12 per cent. solution of nitrate of 
lead. 200—300 cc. are sufficient for 20 grms, of red lead. This 
solution removes not only the oxide of lead, but also the carbonate 
and any traces of metallic lead. The red lead should be first 
digested for a considerable time, and then boiled with the nitrate 
of lead solution. The percentage of free oxide of lead in the 
samples examined varied from 16—31 per cent. The purified red 
lead is brighter in colour than the original sample. Nine samples 
of purified red lead were examined as to the percentage of per- 
oxide of lead obtained from them by digestion with dilute nitric 
acid. They yielded from 25:4—25-7—per cent. PbO,. The Journal 
of the Society of Chemical Industry says:—‘‘This agrees with the 
results obtained by Mulder, Phillips, Houton-Labillarditre, and 
Pichon, and points to the formula Pb,O; for red lead, instead of 
the usually accepted formula Pb,0,, which requires 34:88 per cent. 
of PbO, At the same time, it is probably possible by long-con- 
tinued burning to obtain Pb,O,; for ens found that a sample of 
red lead, after three burnings, contained 33°2 per cent. PbO,. In 
the formation of red lead, not only the temperature, but also the 
duration of the heating is of importance. As long as free PbO is 
ag and the composition of the colour is Pb,O;, there is much 
ess danger of the red lead being spoiled, owing to the formation 
of Pb,O;, than when the colour has the composition Pb,0,. The 
suggestion that red lead is a mixture of Pb,O, and Pb,O, is not 
compatible with analytical results. It is pretty certain that both 
compounds exist, but a red lead containing free PbO seems to have 
the composition Pb,O;.” These facts are interesting in connection 








MISCELLANEA, 


Tuer plans for the construction of the large new ifon- 
clads for the German Navy have been definitively passed, and are 
soon to be sent to the various German dockyards, to enable them 
to compete for the contract. 


Tue Anglo-American Brush Electric Company 
announces its amalgamation with the Falcon Company, of Lough- 
borough, and with the Australasian Company which was formed 
in 1882 to work the Brush and Lane-Fox patents in the Australa- 
sian Colonies, 


THE annual meeting of the British Society of Mining 

Students will be held at Wigan on Friday, July 26th, at 11 a.m., 

in the Mining School. An industrial exhibition will then be open 

at Wigan, in connection with the Royal Lancashire Agricultural 
ree and which will contain many‘mining exhibits from the 
istrict. 


/ 
THE Geologists’ Association has published its pro- 
gramme of the excursion to-morrow to Chilton, and of the long 
excursion to North-west Cumberland and the Eden Valley district 
from the 5th to the 10th of August next. The programme may be 
obtained of Dr. J. Foullerton, F.G.S., 44, Pembridge-villas, Bays- 
water, W. 


THERE is a publication called the “P. P. Index: a 
Monthly Record of Leading Subjects in Periodical Literature.” 
But if it is no better a record in other matters than it is in 
engineering and applied science, it is perfectly useless, and, what 
is worse, it is misleading. A record of the daily press would not 
much use if it referred only to two or three of the little 
read and little known papers. 


_ Tue directors of the Union Steamship Company, wish- 
ing to provide for the passenger traffic to South Africa, have 
sought for first-class ready ships, but owing to the scarcity of such 
vessels they have not hitherto effected a purchase. They have now 
bought from the P. and 0, Company the R.M.S. Australia of 3646 
tons gross register, a vessel well known in the Indian trade and 
popular as a passenger ship. The directors have decided to change 
the name of this ship to the Dane, and after some few alterations 
have been made in her passenger accommodation, she will be 
dispatched during August on her first voyage. 


THE Secretary of the United States Navy has been 
considering for some time whether or not he should accept and pay 
for the open-hearth steel gun made at Thurlow, Pa., which stood 
the statutory test of ten rounds without bursting when tried at 
the Naval Ordnance Proving Grounds some months ago. The 
law provided that the gun should stand the test successfully, 
and by a liberal construction it can be accepted ; but according to 
a strict construction it did not stand the test successfully, for it 
developed a very material expansion in the powder chamber, and a 
large number of serious flaws throughout its length. 


As outbreaks of fire at flour mills are usually of a very 
alarming character, the fire spreading with great rapidity, it is 
gratifying to record that, on the occasion of the recent fire at the 
Victoria Flour Mills, Wellingborough, owned by Mr. J. B. Whit- 
worth, the outbreak was rapidly extinguished by means of the 
complete system of fire apparatus on the premises, consisting of a 
steam fire engine, hydrants, and automatic sprinklers, all of which 
were fitted up by Messrs. Merryweather and Sons, of London. The 
total damage by fire was only £300, whereas the property at risk 
was valued at £20,000. 


Sir James Atianson Picton, of Sandyknowe, Waver- 
tree, near Liverpool, died suddenly on Monday evening. Sir 
James was an architect, and had been a member of the Liverpool 
Council since 1840. He occupied himself a good deal with literary 
and antiquarian matters. It was largely through his zeal that the 
free library was founded, and he was chairman of the library com- 
mittee until his death. He was the author of ‘‘ Memorials of 
Liverpool” and some lesser books, He was in his eighty-fourth 
year. In recognition of his labours in the cause of the library, the 
corporation named the large reading-room with the big dome 
after him, The roof and the floor of this remarkable room were 
illustrated in THE ENGINEER, vol. xlviii., pp. 242, 254. 


WE learn that the Universal Refrigerating and Ice 
Making Machine Company, Queen Victoria-street, London, have 
acquired sole rights for the manufacture and sale of ice making and 
refrigerating machinery on the new system of Professor Raoul 
Pictet, and for the manufacture and sale of dry air freezing and re- 
frigerating machinery, under the patents of Mr. T. B. Lightfoot. 
The company has also acquired the ice making and refrigerating 
business of the well-known firm of Siebe, Gorman, and Co., which 
has hitherto had the sole rights for the supply of Lightfoot’s patent 
cold air machines. Professor Pictet has invented and brought 
into successful operation an apparatus and refrigerating agent of 
entirely new character, by means of which the power used in pro- 
ducing a given refrigerating effect or output of ice has been re- 
duced by at least 25 per cent. In addition to this, the whole 
apparatus is much simplified. 


In the addition to the American Museum of Natural 
History will be the largest rivetted box girders ever used in 
the construction of a building. These girders were designed by 
J. Cleveland Cady, the architect, to support the floors and parti- 
tions and obviate the use of pillars, the object being to give unob- 
structed floor room. An American paper says there are twenty- 
eight of these girders, measuring about 62ft. in length, and 
weighing 40,000 lb. each. They were recently landed in the 
neighbourhood of Fiftieth-street, and the possibilities of modern 
trucking have been taxed to transport them to their destination at 
Manhattan-square. The longest and strongest trucks to be found 
were brought into requisition, and with twelve horses harnessed to 
each truck, the attempt began. Two collapsed, while a third, 
which was fortunate enough to reach the Square without mishap, 
buried its wheels to their hubs and stuck fast as soon as it left the 
pavement. The contractors have found it necessary to construct a 
tramway across the Square from Ninth-avenue to the building for 
the transportation of the girders. 


THE directors of the Anglo-American Brush Corporation 
in their report to the shareholders at the meeting next Monday 
will announce the settlement of the litigation with the Edison Swan 
United Electric Light Company in regard to incandescent lamp 
patents. Under the arrangement come to, the Edison Swan Com- 
pany accept a licence to use the Lane Fox and other incandescent 
lamp patents held by the Corporation, and they pay the Corpora- 
tion a royalty upon the basis of the number of lamps made, but 
subject to a maximum payment per annum. The Corporation or 
the other hand give up the manufacture of incandescent lamps, 
and agree to buy from the Edison Swan Company on the most 
favoured terms to dealers, until the expiry of the Edison patent. 
The Edison Swan Company waive all claim to damages, and it will 
be remembered that in regard to the Cheeseborough patent, the 
decision of Mr. Justice Kay was against the Corporation and 
no appeal was entered, but the Corporation agree to pay the 
Edison Swan Company’s taxed costs. The arrangement, which 
applies only to the United Kingdom, fully protects the Corpora- 
tion’s customers, who will not be subjected to inconvenience or 
expense. In the case against the Orient Steamship Company, 
which was tried in England in December last, the Brush patent for 
compound winding was upheld; on the other hand, the action 
brought by Messrs, King, Brown, and Co., in Scotland, for the 
reduction of the patent has been decided in favour of the plaintiff 





with secondary batteries. 





This decision is now being appealed against. 








50 


THE ENGINEER. 


JULY 19, 1889, 





=x 





THE TABOR INDICATOR. 


THE indicator which is illustrated by the accompanying en- 
gravings is one which has acquired a very high reputation after 
several years of practical use. It has been extensively used in 
the United States, and with the added improvements in small 
details which experience has dictated,a very perfect instrument 
is now presented. Like several other instruments which have 
been matured and made the subject of special manufacture by a 
few American firms, it is now being introduced to English engi- 
neers. 

The care which is now deemed to be well expended in 
obtaining accurate diagrams from steam and gas engines, and 
the rapidly growing use of high speeds, have given to the detail 
construction of the indicator an importance which very much 
exceeds that admitted to belong to it some years ago. Hence 
the indicator now illustrated, which is of excellent work- 
manship, as well as general and detail design, will interest 
a great many of our readers. In all indicators there are certain 
main parts which are necessarily very similar, but in the con- 


Fig. | 





struction of the details, chiefly those which impart a magnified 
movement of the piston to the pencil, there has been much 
room for improvement, with a view to a faithful imitation by 
the pencil of the movement which would be given by the steam 
to a frictionless and weightless piston. Although this theo- 
retically perfect movement cannot be obtained, the moving 
parts, and especially those which have the greatest range of 
motion, have been so reduced in weight that, as in the 
indicator before us, inertia can have little effect upon the 
accuracy of any diagram that can be taken by it at moderate 
or at any usually high speed. The size of the card 
is, moreover, larger than that of some of the indicators 
which have been specially brought forward as designed 
for high speeds. The accompanying engravings show the Tabor 
indicator externally and in detail, and a little explanation will 


Fig. 2 





render its construction perfectly clear. The piston cylinder is 
placed within an exterior cylinder, forming a jacket with an air 
space between the two, and thus preventing to some extent 
the high rise in temperature of the instrument. The jacket 
and the paper drum base are cast in one piece. The pencil 
movement is one of the chief features. A double vertical plate, 
one part of which is provided with a curved slot, is fixed to the 
top of the moveble cover of the cylinder. The curved slot is 
shown in Fig. 1, and the solid plate is seen in Fig. 2. The 
pencil bar is pivotted to a rocking link, and on one side it 
carries a little roller on a stud pin. This roller rolls freely 
from end to end of the curved slot, which thus guides 
and controls the motion of the pencil bar, giving the 
pencil a straight line motion. The cover proper of the 
outside cylinder is stationary, but a swivel plate covers this 
and carries the attachment for the pencil mechanism. The 
latter consists of three pieees—the pencil bar, the back link, 
and the piston-rod link. The two links are always parallel, and 
their lower pivots always in a straight line joining them and the 
pencil point. If an arm, or link, were made to connect the two 
links in such a way that it were parallel with the pencil arm, a 
pantagraph would be formed. The curved slot serves the 
purpose of such a link. The piston-rod, as shown by the 
engraving, Fig. 3, is connected to the piston through a ball-and- 
socket joint ; the socket forms an independent piece which fits 


into a square hole at the bottom of the piston, and is fastened 
by means of a central stem and a screw which passes through 
the hole and receives a nut on the under side. The piston is 
grooved to make it steam-tight by what is called water packing. 

The springs used with the Tabor indicator are double coiled, 
and are so mounted that the points of connection of the two 
coils lies on opposite sides of the fitting. The tendency of the 
spring under pressure is thus to coil truly in line, and to give rise 
to no side pressure on the piston. The paper drum is carried 
upon a vertical stud spindle, and is a close fit upon the rotating 
carriage on the lower end of the spindle. It is very light, and 
is made of very thin brass tube, and strength given to it by 
a cover at the top end and by a ring of thicker metal at the 


Fig. 3 





bottom. The pencil arm is so mounted that it can be made to 
work on either side of the drum, and the drum is fitted with 
stops, so that the paper clips may also be placed on either side. An 
adjustablescrew stopis provided for preventing the pencilarm from 
being pressed too hard against the paper. The paper clips are, as 
will beseen, of unequal height, and this makes the mountingof the 


Fig. 4 
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paper much easier than when the two clips areof the same height. 
A simple form of guide pulley is used. It is mounted in a 
circular sheave surrounded by a strap which is pivotted on its 
vertical radius. It is clearly shown in the illustrations Figs. 


Fig. & 





land 2. The drum spring is the flat helical coil of the 
watch-spring class. The indicator is connected by a simple 
single thread coupling, and the cock is provided with stops, 
so that it can only be turned 90deg., and no means of blowing 
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water out are considered nec The standard size of the 
indicator has a piston of 0°797in. diameter, or an area of 0'8in. 
The paper drum is 2in. diameter, 4in. high, and 55in. stroke. 
In the small size the drum is 1-5in. diameter and 4in, travel. 


Fig. 7 














The Tabor indicator is being introduced into this country by 
Messrs. J. Musgrave and Sons, Globe Works, Bolton, and the 
diagrams Figs. 4 and 5 are, we are informed, taken from a 
Globe com pound high-speed engine running at 400 revolutions 
per minute. It need hardly be said that these show good 





work both by engine and indicator. Figs. 6 and 7 are en, 
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graved from cards taken a few days ago from another engine 
at the same speed. The expansion and compression curves jn 
this case are not quite so smooth, but these diagrams are also 
exceedingly good. The engines are, it will be seen, of the 
Woolf type. 

By Fig. 8 is illustrated Tabor’s simple revolution counter, 
with a stop motion. It is fitted with two dials, one, the front, 
graduated from 0 to 100, and the back one from 0 to 50, making 
a continuous count of 5000 possible. The back dial is read 
through an opening in the front dial. The back dial is read 
first, so that the number to be read as in the engraving is 4525, 
The dials are easily set to zero by pulling the spindle out until 
the operating worm touches the straight spring in the black 
slot, and then moving the dials by the finger. 

Messrs. Musgrave have issued a catalogue of these indicators, 
which deserves special mention. It is not only an exceedingly 
well-got-up, well-written description of the Tabor indicator and 
its use, care, and management, but it is a treatise on indicator 
diagrams, on indicating, engine testing, methods of ascertaining 





consumption of feed-water, losses by condensation, calorimeter 
tests, and many other matters, including thirty-four tables, 
comprising circle areas and circumferences, tables of con- 
ductivity of metals, metrical and decimal equivalents, volumes 
and weights of gases, loss of heat from covered and uncovered 
pipes, and many others. There are some articles in it, and 
tables on feed-water consumption, quantity of steam accounted 
for by indicator diagram, and other matters which we have not 
carefully perused; but whether they are in accordance with 
recent English opinions or not, the book is none the less a very 
useful indicator companion. 








A NEW SENSITIVE FLAME. 





THE accompanying engraving illustrates a new sensitive flame 
burner, which Messrs, J. Fletcher and Co., of Warrington, have 
produced by special adjustment of their smallest Argand Bunsen. 
If this burner is lighted and then turned down until the inner 
green ring of flame disappears, the flame will be found to be 
exceedingly sensitive to ordinary conversation—any loud noise, 
such as a clap or cough, extinguishing it instantly. 

Whilst being as sensitive as the well-known sensitive flame, 
which requires special apparatus for its production, this is unique 
in the fact that it cannot exist in the presence of loud or sudden 
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noise. Owing to the transparency of the flame, the makers note 
that this burner is not well suited for lecture experimente in 
large rooms. 

The burner is useful as well as of scientific interest. We 
believe this is the first instance of an atmospheric or Bunsen 
burner being adapted to illustrate the peculiar phenomena of 
sensitive flames. We have tested two of these burners, one of 
which is go sensitive, that it is difficult to keep it alight where 
there is noise; the other will burn as an ordinary burner, but 
with the gas set to a medium consumption the flame rises and 
falls with every noise, through a large range with sharp noise 
made by a clap of the hands, or suddenly whistling; and trembling 
and flickering with the smaller noises of conversation. Mr. 
Fletcher can now easily make them so that they are difficult to 
light, except in an absolutely silent room, and then will not 
bear speaking to. When they are as sensitive as this, they show 
no variation or response to different sounds, simply because any 
sound extinguishes the flame. One we have tested is so sensitive 
that the noises in the street below, which would not be ordinarily 
noticed, extinguished it, as at first made, but it was necessary to 
make it rather less sensitive in order to learn anything from it, 
and our love of the curious is not sufficient to make us wish to 
possess a burner which will not burn in London, and would have 
to be taken into the country to be lighted. Mr. Fletcher has 
done many remarkable things with gas and gas burners, but 
this sensitive burner is the most curious, and, in some respects, 
most scientifically interesting. 








THE Brush ELgcTRICAL ENGINEERING Company.—The above 
company will a sch of reconstruction at its 
meeting next Tuesday. It is pro; to transfer all the assets 
and liabilities of the Anglo-American Brush Electric Light Cor- 

ration to a new company to be registered under the title of the 

rush Electrical Engineering Company, Limited, with extended 
Memorandum and Articles of Association. Tbe present subscribed 
capital of the Corporation is 52,314 shares of £5 each = £261,570. 
Of these £26,803 shares are £5 fully paid - and 25,511 are £5 
each with £4 per share called up. e capital of the new company 
is to be £750,000 divided as follows :—£300,000 in 150,000 6 per 
cent. preference shares of £2 each ; £450,000 in 150,000 ordinary 
shares of £3 each. The proposal is that the shareholders of the 
Corporation shall receive in respect of each £5 fully paid share held 
by them, one preference share of £2 and one ordinary share of £3 in 
the new company. Thatthe Falcon Company (acquired) shall receive 
£55,500 in 11,100 preference shares of £2 each, and 11,100 ordi- 
nary shares of £3 each. And that the Australasian Company shall 
receive £45,500, in £9100 preference shares of £2 each, an 9100 
ordinary share of £3 each. The arrangement will involve the volun- 
tary liquidation of the Anglo-American Brush Electric Light Cor- 
poration, and in view of the desirability of removing the distinc- 
tion at present existing between the re J as and the fully paid 
shares by which the market value of the shares is » it is 
pro that the liquidators should call up the £1 per share re- 
maining unpaid on 25,511 shares, 
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ZEPHYR LAUNCH. 


MESSRS. YARROW AND CO., POPLAR, ENGINEERS, 

















ZEPHYR LAUNCH. greatest possible passenger accommodation in the centre of the ; of the arrangement, which enables the boat to get under weigh 

boat. The tank containing the spirit, it will be remembered, is | from a state of rest in about three minutes, and the machinery 
Tue illustration above represents one of Messrs. Yarrow and | carried in the bow, and contains sufficient fora run of about | being perfectly automatic, does not require any engineer to 
Co.’s latest Zephyr launches. This boat is 30ft. in length, | 200 miles. We are pleased to state that these boats are now | look after it. Our readers will remember that the essential 
6ft. 6in, beam ; draught, 2ft. 8in.; and was found to have a | finding great favour, and are turning out very successful ; and | feature in this system of propulsion is the evaporation of 
speed of from seven to eight miles an hour. It will be seen how | there seems to be every probability under some circumstances | spirit instead of water, as is the case in an ordinary steam 
very conveniently the machinery is arranged so as to obtain the | of their taking the place of steam, owing to the great convenience ' engine. 











EXPRESS ENGINE, LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


(For description see page 57. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl ‘aa pini 


CALCULATING INDICATED HORSE-POWER. 


Srr,—May I be allowed, through the medium of your paper, to 
point out a serious oversight in the usually adopted method of 
calculating the indicated horse-power of engines from their 
diagrams! What I refer to is the disregarding of piston speed at 
different parts of the stroke. We all know that the variation of 
speed in travelling from one end of the cylinder to the other is 
very considerable, and if this is taken into account, especially in 
high expansion engines, I find it makes as much as 5 per cent. 
difference to the calculation, as I can show by the following 
example :— 
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Assuming the above diagram with an initial pressure of 801b., 
cut-off quarter stroke, we divide it into ten parts, and set approxi- 
mate pressure in each division. We get from this a mean pressure 
of 47°3lb. per square inch, and wultiplied by 400ft.—assumed 
piston speed- -we have 18,920 foot-pounds per square inch. This 
would be correct provided that the piston speed was normal 
throughout the stroke ; but as this is not the case, it uires 
further figures to arrive at a more accurate result. To do this, I 
place the approximate speed at different parts of the stroke, at 
the foot of each division of the diagram—the figures are as near as 
I can get them by measurement; but anyhow, they give an average 
of 400, which is near enough for us, We now start at the com- 
mencement of the stroke, and we have one-tenth of the work done 
at 801b. pressure at 50ft. per minute = 400 foot-pounds, another 
tenth done at 80lb. pressure at 350ft. per minute = 2800 foot- 
pounds, another tenth done at 76lb. pressure at 480ft. per 
minute = 3648 foot-pounds ; and so on to the end of the stroke, 
The sum total of these giving 18,278 foot-pounds, or nearly 5 per 
cent. less than what we get by the general rule. I hope to have 
made my meaning clear. G. H. M. 

Leeds, July Ist. 


[If ‘“‘G. H. M.” used a larger number of ordinates and measured 
accurately, or used a planimeter, he would find his 5 per cent. 
disappearing.—Ep. E.] 


A GRUMBLE FROM STEAM. 


_ Sir, —When will engineers learn to treat me scientifically? Con- 
sidering the millions of tons of coal, and tens of thousands of boilers 
used to generate me all over the world, they ought surely by this time 
to realise that I am a hot body ; that if they wish me to remain a 
gas and be useful, they should always give me a warm berth. How 
often are my boiler plates kept uncovered, put into all sorts of 
damp and cold places, rained and snowed upon. All this only 
means great and useless waste of fuel and money, for it costs so 
little to protect my hot walls from the cold. 

I do not seem to be much better treated in this century than I 
was formerly. My great importance became evident in the middle 
and end of last century, but at that time I was not nearly so well 
understood, and the ingenious mechanics, who began to call them- 
selves engineers, did not appreciate all my advantages. In fact, 
they were afraid of me. I was then generated in cast iron boilers, 
and, although compressed to only a few pounds, I often burst out, 
because they did not know how to keep me well in bounds. Bad 
and dirty water was used te generate me, and of course I left all 
the dirt and lime in the boflers, just over their fires. 

Matters are nearly as bad now. Some clever folks put all kinds 
of mixtures into the boilers, all the dirt goes to the bottom, and a 
lot of heat is wasted blowing off the hot water with the dirt. Why 
cannot they get rid of all this dirt and lime before they send the 
water into the boilers? Then, of course, as my very nature is to 
damp, to wet, and to rust, I am well known to eat iron. But engi- 
neers seem to think I can go on for years in a boiler, in a damp 
place, without doing what I cannot help, namely, to eat away 
steadily at iron or steel whenever I get a chance. When my old, 
bad walls get as thin as paper, and there is no shell left, I am 
grumbled at because I burst out all at once, causing great explo- 
sions. Why am I and my boiler plates not looked after better, so 
as » eee me from killing people through their carelessness and 
neglect ? 

After I leave the boiler, sometimes at low, sometimes at high 
pressures, I am made to pass through long narrow pipes, often not 
covered and very cold, provision being seldom made to let out the 
water, which I condense against my walls against my will. How 
can I retain my force as a steam or gas, if I am so badly treated ? 
I shake the pipes to warn them how uncomfortable I am, but with 
little effect. Some people put nice warm hair felt round my 
passages, some all sorts of patent coverings, but more often 
nothing at all. Some give me copper walls, some iron, but mostly 
rough and uncomfortable. 

But this is not all. After being badly and carelessly treated in 
my infancy in the boiler, and then obliged to force my way through 
cold, zig-zag —— with more or less water in them, I am still 
expected to do useful work in the cylinders, and very hard I try 
to perform my task. In the old days I was sent into very cold 
Newcomen cylinders, which were cooled by a jet of cold water to 
condense me. In such cold cylinders it cost me much of my bulk 
to heat them up again; but it tuok the engineers a long time to 
find this out. Good old Watt understood me better than many 
others. He carefully thought me over, and gave mea comfortable, 
warm jacketted cylinder, generally as warm as myself, so that I 
could maintain my gaseous state fairly well. He also provided me 
with a separate cold chamber to condense myself in, and resume 
my watery condition. From this time engineers began to reflect a 
little about me, and to know me better. In France they made a 
great fuss over me, and carefully found out how much heat I 
possessed at different pressures, In England they ascertained my 
weight, but it was long before they learnt all my curious properties, 
and that I can be a solid, a liquid, or a gas, according to my tem- 
perature. 

About fifty years ago I began to be much used on railways; but 
here also the engineers gave me very cold cylinders to work in, and 
little clothing to them and to my boilers, although I had much 
good and useful work todo. Woolf was very kind; he and others 
gave me two nice warm cylinders. Now I am promoted to work 
in three or four cylinders; but even when these are warmed, there 
are a lot of cold pipes and passages between them. I am com- 
pressed more and more, sometimes nearly reaching 2001b. pressure ; 
and to prevent me from getting out, the iron and steel walls have 
to be much stronger. The pistons are also made to go much faster 
now-a-days, because engineers have begun to find out from actual 


experiments that the quicker they let me through the cylinders and 
passages the less I turn into water. 

Some professors, and fellows of all sorts of societies, make a 
great fuss over me, taking care to measure or weigh me and take 
my temperature after I come out of the engine. They think they 





know how much water I leave on the cylinder walls, how much 
heat I give to the walls, and how much ? take from them to send 
on to the condenser. Why, of course, if they could only see me, 
they would know that if the walls are colder than I am, I show it 
by wetting them, and if Iam driven quickly through long passages 
and cylinders, I have less time to wet them. But in spite of all 
their theories and talk of Carnot, Marriotte, Joule, Hirn, &c., 
they have yet much to learn about me. 

Another curious thing is, that when I force the pistons up and 
down, I seem to lose heat, so that there is some connection 
between the power I give out and the heat I lose, and this is still a 
puzzle to many people. Some put me on both sides of the piston, 
some only on one, and some engineers think they measure my 
pressure and power by a little indicator. Of course I push up the 
piston after going through cold, zigzag, small pipes; bat I condense 
a lot of water, and give them trouble. This they do not seem to 
mind, and still go on making me draw curious diagrams on paper, 
which are often wrong and too small. Sometimes I get past all 
their patent pistons and valves, as they do not keep them nearly 
tight enough. 

With their surface condensers I live over and over again, and 
work hard; I like this constant motion. I am made into steam in 
the boiler, sent through pipes into two, three, or four cylinders, 
then into the surface condenser to be again returned into the 
boilers as hot and clean water to begin life again. The longer I 
live the more I am appreciated, though I have many opponents— 
gas, oil, spirit, ke. I do much work on railways all over the world ; 
much on oceans, rivers, and on land, propelling all kinds of 
machines; and now I am much used to generate electricity. Some 
make gas of me. If I could only speak, how much I could say of 
my bad treatment in boilers, pipes, passages, cylinders, &c., by 
these careless engineers. But 1 ask them to treat me better in 
future, to keep my surroundings warmer, and to take particular 
care where I give them so much power, viz., in the cylinders, that 
the walls and passages are a little warmer than myself, Let 
me hear less of their opinions and more of accurate experiments 
with me and my condensation in cylinders, &c. This will make me 
happier, more comfortable, prolong my existence, and save their 
money. B. 

June 28th. 





THEORY AND PRACTICE IN STEAM ENGINEERING. 


Sir,—It was with great interest I read your article under the 
above-named heading, and the letters of other gentlemen, bearin 
upon the same subject in THE ENGINEER numbers dated June 21st 
and 28th, and July 5th and 12th this year, which refer to the 
efficiency obtained by the evaporation of water, or spirits, such as 
benzine, or turpentine, or ether, and I beg to state that I quite 
agree with the opinions you have expressed, that to effect any im- 
provements in the steam engine, and especially in the better use 
and distribution of steam in doing work, has been mostly due to 
the exertion, forethought, and experience of the engineer ; and I 
feel assured that I interpret your definition of the term engineer 
rightly when I say he must be a person who has studied science so 
as to understand the laws of nature which govern all things ; he 
must be a man with mathematical attainments, and he must have 
obtained the practical engineering knowledge required to guide 
him in the right way. I know an eminent professor of engineering 
who is an engineer, for the reason that before becoming a professor 
he acquired engineering knowledge as a practical engineer ; there 
are some theorists who have not had the advantage of such a 
training, and great improvements cannot be expected to come 
through them; for to improve anything it is necessary to under- 
stand thoroughly what improvements can be made, and afterwards 
which will be the best way of effecting them. Some engineers 
have occasionally come before my notice who have so very little 
scientific and theoretical knowledge to help them that they are 
entirely unable to discern or understand that an improvement 
such as obtaining better duty from steam than that which has been 
placed before them, is at all possible or necessary. These men 
should not be termed engineers, they should be called by another 
name. It is my opinion that only those are deserving the name of 
engineers who have received a scientific and theoretical education, 
who are well grounded in mathematics, and who have obtained 
sound and reliable knowledge in engineering matters. It must be 
a united combination of all these acquirements, and nothing less. 

It is quite true that the measure of heat necessary to produce 
certain work will be the same whatever the kind of fluid used may 
be, say, for example, mercury, water, or ether, and the formula 


E=7 


amount of heat which has to be expended to obtain the necessary 
heat for certain work will depend very much upon the engineer, 
who will have to produce an engine and boiler which will regulate 
how much of the heat obtained from the fuel will go in useful 
work, and how much of it will be wasted. 

A little more than three years ago I was told, and I also read 
about, the excellent results obtained from several triple expansion 
engines that had at that time been tried, and as I have always felt 
great interest in investigating matters, I determined to obtain 
some trustworthy data with the view of ascertaining the extent of 
the advantages set forth, and from whence they were derived. 
I obtained indicator diagrams taken from a_ triple-expansion 
engine, working with 1501b. boiler pressure, and which was pro- 
nounced to have given very satisfactory results, and I soon found 
out the following startling facts:—With 150 1b. per square inch 
boiler pressure, if the steam expands to a theoretical terminal 
absolute pressure of 6 1b.—as shown on the low-pressure indicator 
diagram — 26°66 expansions should have taken place, but only 
12 expansions were recorded. What had become of the other 14°66 
expansions required to make the complement of 26°66 theoretical 
expansions ; and I came to the conclusion that this very serious 
loss of duty in the steam must have been caused by condensation 
in the cylinders and passages, the result of various causes. I 
treated an indicator diagram taken from a compound engine, 
which has the same number of expansions, viz., 12 expan- 
sions and working at 150 lb. boiler pressure, all as in the triple 
expansion engine, and I found the results to be exactly identical 
with those of the triple expansion engine, viz., 6 lb. absolute ter- 
minal pressure with 12 expansions instead of 26°66 theoretical. 
Both kinds of engines gave out but 52 per cent. of the work due to 
a perfectengine. With facts like these before him, should a man 
who styles himself an engineer pause, and let poor, neglected 
steam take care of itself; and allow other fluids than water, all 
governed by thesame laws, to supersede water, which is, as we all 
know, the cheapest fluid to be found, and which can be picked up 
at sea when required? I considered the subject before me most 
carefully, and I came to the conclusion that the heat required to 
prevent the condensation of steam in the cylinders, &., could be 
abstracted from the waste gases before passing through the 
funnel, and forced draught being used, this could well be done. 
To use steam on both sides of the low pressure piston isa very 
great mistake, for the reason that when it—the steam—impinges 
upon a piston and cover that have been in direct communication 
with the condenser for a whole stroke of the piston, the metal 
surfaces must have become very much cooled, and as the incom- 
ing steam is entirely left to take care of itself, it necessarily 
follows that condensation immediately sets in, and hence follow the 
losses. In the case of my new steam engine and boiler, five-eighths 
of the heat contained in the waste gases before passing through 
the funnel is abstracted, and this amounts to not less than 310 deg. 
Fah., and is taken up by the quantity of air necessary to supply 
the furnaces, and is » ny into the air-side of the cylinder; there 
is therefore, when the steam impinges upon the piston, a cylinder 
filled with heated air of about B10 deg. and a cylinder cover like- 
wise so filled, and as the piston advances inch by inch during its 
stroke, the heat required to prevent condensation is drawn into 
the steam, so that with 150 1b. boiler steam pressure, and after 
26°66 expansions have taken place, the absolute terminal steam 


T ‘ is also perfectly true in theory, but in practice the 








pressure will be 7 lb. per square inch, condensation having been 
impossible, The efficiency of the engine thus becomes above 75 per 
cent. of that of a perfect engine. These are facts which have now 
been verified. Coal, water, and steam, are cheap and efficient agents 
to produce work, if properly used, and it will be a very difficult matter 
indeed to substitute others for them, having greater advantages, 
They will for many years, I have no doubt, be the means used by us 
to produce power; but engineers should not be satisfied to rest in 
their labours, and say to shipowners, we are now advocating an 
engine with three or more cylinders, knowing that in itself it does 
not save anything, for it does not in any way help the steam to 
carry out the great range of expansion due to high pressure to its 
full extent, thereby allowing a large amount of fuel to be used in 
waste, H. Turner, 
Liverpool, July 13th. 


S1r,—In answer to the request preferred ‘‘ with due modesty ” by 
your anonymous correspondent ‘‘ N.,” I do not propose to tell him 
* arse d in what way the theory of the steam engine as a heat 
engine helped me to produce the central valve engine.” Such in- 
formation, even if I were willing to give it, would not help “N,,” 
who, in spite of his knowledge of what has been written on 
thermo-dynamics by Clausius and others, does not admit that the 
measure of the theoretical efficiency of a steam engine, as of an 
other heat engine, is the efficiency repr ted by the formula 
E — temperature of reception - temperature of rejection Wh 

temperature of reception. : = 
‘“‘N.” has learnt that this formula does apply to a steam engine, 
he will, I hope, have also learnt how to apply it. I am a practical 
engineer, not a teacher of thermo-dynamics, but I wish to acknow- 
ledge the obligation 1 am under to those who have set forth so 
clearly the principles on which engineers must work, and the theo- 
retical limits to their work which nature has imposed. 

With respect to your other anonymous correspondent, “ Bombay 
Duck,” who asks me a large number of questions, I can onl say 
that it seems to me rather rash on bis part to design 1700-horse 
power engines until he is able to answer them for himself if the 
*tirst consideration in the engines which he is designing is—as he 
says—economy of coal, P, W. WILtANs, 

‘erry Works, Thames Ditton, Surrey, July 13th. 








Sir,—There has been a good deal of correspondence in your 
columns lately as to the relative values of the theoretical and prac- 
tical engineer. Unless one deprives the practical man of all intelli- 
gence in his work, I do not see bow it is possible to make a rigid 
distinction between the theoretical and practical engineer. The 
theoretical man is generally thought to be one who analyses the work- 
ing of the steam engine on impossible assumptions, But this man 
is not an engineer at all. In order to be successful in practice, the 
engineer must be a theorist in the true sense of the word, and his 
investigations are made in the most useful field, namely, in the 
development of the theory of practice, since the theory of a 
subject is the sum of all hypotheses concerning it, which best 
accord with intelligent and impartial observation. All successful 
engineers have been and are men with minds so constituted that 
they have intuitively been led to study the ‘‘ethic of consequences,” 
and to deduce axioms on which to base their methods of procedure, 
This type of ‘‘theory” is, of course, useful and efficient, whereas 
theories based upon all kinds of ideal assumptions such, as perfect 
non-conducting materials, frictionless joints, &c., can never be 
useful in the same sense, however interesting they may be mathe- 
matically, for they deal with things, not as they are,, but as they 
would be if they were what they never can be. EC. 8 

Westbourne Park, July 17th. 
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RAILWAY ACCIDENTS FROM UNEXPLAINED CAUSES, 


Sir,—The letter which appeared in the last issue of THE 
ENGINEER, over the initials ‘‘G, F. B.,” upon ‘‘ Railway Accidents 
from Unexplained Causes,” was evidently written under a mis- 
apprehension, and I shall be glad if you can afford space fora 
brief reply thereto. 

I was particularly desirous that it should be understood that the 
derailments with which I wished to deal were those which could 
not possibly be due to the permanent way, as it is well known that 
engines have left the metals on straight lines of railway where the 
permanent way was in excellent order, and where it was practically 
certain, as decided by experts, that the track was in no way to be 
blamed for the derailment. Such derailments are classed as 
‘*unexplained,” and I hoped that my paper on the subject would 
lead to useful discussion, and perhaps be the means of clearing 
away to some extent the wu with which this class of derail- 
ment is involved ; but ‘“‘G. F. B.” apparently sees nothing in the 
paper but bias in favour of the permanent way, and even goes;> 
far as to insinuate that it is an attack upon the locomotives of+1 
Great Northern Railway. Now, if ‘‘G. F. B.” is not drawing: 
little upon his imagination, let me assure him that there is no bias 
in the matter at all, and that the engines of the Great Northern 
Railway, which are generally admitted to be about the best of their 
class, were not in my mind when I wrote the paper. No; if we 
are to arrive at any useful results, there must be no bias, either on 
the part of ‘‘G. F. B.” and his locomotives or myself on the part 
of the permanent me, ; 

Now, I ask “G. F. B.,” or any practical railway man, with 
your permission, what in their opinion is the cause of an engine 
leaving the metals when no fault whatever can be found with the 
permanent way? Such derailments frequently occur, and some- 
times result in loss of life; and by way of bringing the question 
toa —_ issue, I will take a case of derailment on a straight 
part of the line, on a level or on a gradient, thus avoiding curves, 
with their attendant complications regarding the wheel base of the 
engine, elevation of outer rail, &c. If, under the conditions given, 
no fault can be seen in the engine, nor reason for its jumping off 
the line, we are precisely where [ commenced and ventured to 
give an opinion, and the mystery is as great as ever. 

I do not think it would help to clear up the main question, as to 
whether an engine of the outside cylinder class can or cannot 
derail itself under certain circumstances when travelling on a good 
road, were I to reply to ‘‘G. F, B.’s” remarks in full; but there 
is one point I should like to refer to. He informs me that ‘‘the 
science of counterbalancing the working parts of the locomotive 
is now so well understood and appreciated, that inside-cylinder 
and outside-cylinder locomotives stand on the same footing with 
respect to steadiness.” No doubt, the counterbalancing of loco- 
motives is well understood, and equally well appreciated; still 
engines continue to jump off the metals, where no fault whatever 
can be seen in the track. But as iy weed the statement that out- 
side-cylinder and inside-cylinder locomotives run with equal 
steadiness, I am sorry I cannot agree with him, and my con- 
clusions are based upon facts which have come to my notice during 
many years of practical experience upon railways, or are the result 
of actual observations. If “G. F. B.” will place himself at a 
respectable distance in front of an advancing outside-cylinder 
locomotive which is hauling a heavy load up a gradient at a slow or 
moderate speed, or if he will travel on the engine itself, he will 
both see and feel, as the case may be, that the engine does 
oscillate considerably from side to side at every stroke of the 
piston, and the slacker the gauge the greater the oscillation 5 but in 
an inside-cylinder, running under similar conditions, the oscillation 
is much less appreciable. 

I must, in conclusion, thank ‘G, F. B.” s c 

per, and have some hope that my reply will convince him that I 
ore no prejudice whatever in the matter, and that his criticism 
was written under a misapprehension; for were it not so, I do not 
think we should have heard anything of such interesting matters 
as my having ‘‘avoided Scylla to fall foul of Charybdis, ke, If 
he or others can throw any light upon the main question, or if it 
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can be proved that outside-cylinder engines as at present con- 
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structed are ee of derailing themselves when travelling 

upon a track with which no fault can seen, we shall have 

advanced a step towards the solution of the mystery which 

attends derailments, which are frequently happening in every 

country in the world, W. Ween. 
London, July 16th, 


THE REPAIR OF ROADS, 


$ir,—I reside in a district not a hundred miles from London, 
which rejoices in the luxury of a Local Board of Health. Their 
functions, inter alia, are to keep the roads in repair, and their 
system of procedure is as follows:—If a road shows signs of wear 
by the formation of a few ruts and holes, a layer of flints, about 
4in. thick, is spread over the whole surface, without breaking it up, 
so as to give the new metal a chance of binding in with the old. 
Then chalk (!), in lumps, varying in size from Qin. or 10in. on the 
side downwards, is irregularly distributed over the surface, and 
men, with picks, proceed to reduce it to rough cubes of about 3in. 
Of course, when a large lump of chalk is thus broken down it 
remains pretty nearly where it first stood, and the result is that the 
chalk lies in patches. A 10 or 12-ton steam roller then pounds 
the whole of the material till the flints are absolutely pulverised, 
after which the water van floods the surface and the roller is again 
brought into action, and, as may be supposed, the whole reduced 
to a pulp. A good deal of the chalk, which had been put on at 
considerable cost, finds its way, fortunately, into the channels 
during the last operation. I say fortunately, for its presence only 
produces a most delightfully fine white dust when dry, a fine 
creamy mud when watered, and rotten places in the roads in 
winter, 

Now, Sir, though not a professional road surveyor, but as 
having constructed and maintained roads to a considerable extent, 
I maintain that the whole procedure is wrong from beginning to 
end, for the following reasons :-—First, because minor repairs—that 
is, local treatment of the ruts and holes—is all that is necessary, 
the general surface of the road being as good as a road formed in 
the way indicated above can ever be expected to be. Secondly, 
that before metal is spread the road should be broken up, so as to 
allow of the new materia] binding in with the old. Thirdly, that 
chalk is utterly unfitted for binding a road, as having no binding 
qualities, being co | washed out, or, if it remains, making the 
road rotten in time of frost. Fourthly, that by grinding the flints 
to powder the life of the metalling is entirely taken out of it, and 
consequently it lasts only as many months as it ought to last years. 
Fifthiy, that the month of July is not the proper time of year for 
general repairs, Sixthly, that the whole operation is extravagant 
and insufficient, 

Within the last week a stretch of road about 150 yards long, on 
a very steep hill, has been treated as above. Last night’s heavy 
rains, as is invariably the case, washed all the fine stuff, chalk and 
powdered flint, into the channels, and the surface this morning is 
fike the sea beach. 

I have protested to members of the Board and their surveyor 
against this ridiculous waste of ratepeyers’ money, of course 
without any effect, except to be politely told that I know nothing 
about the matter. I therefore ask you to find space for this letter, 
in the hope that it may produce an expression of opinion from 
gentlemen who are in the position of road surveyors, and whose 
names may have more weight than that of A RATEPAYER, 

July 12th, 





THE PAY OF INDIAN ENGINEERS, 


Srr,—As the conditions of the Indian services are not well under- 
stood in England, I hope you will permit me to supplement your 
remarks of July 5th with a few details, as the case of the civil 
engineers of the P.W.D. is stronger than you suppose. 

Firstly, they have been specifically ruled by the Secretary of 
State not to belong to the Uncovenanted Service, since most of them 
have covenants; secondly, they have specific promises from both 
the Secretary of State and the Government of India to ‘ equalise 
them in all respects” with the military members of the department 
which includes sterling pensi These promises were first made 
abeut twenty years ago, when the supply of engineers was falling 
off on account of the real prospects of the service getting known ; 
and they have been repeated at intervals, until at length the men 
of the ——— have begun to memorialise the Government 
individually to fulfil their promises, 

The case of the general Uncovenanted Service is hard enough; 
but at least, in their case, no promise has been made, If they 
entered tho service with a falling rupee, they at least did so with 
their eyes open; but all the men who entered Cooper's Hill did so 
on the faith of deliberate promises of the Secretary of State 
and the Government of India; promises which they have not yet 
deliberately repudiated, but of which they postpone the fulfilment 
until it comes to pretty much the same thing. 

It is no reply for them to plead poverty; or, as is sometimes said, 
that the conditions of service of the military engineers are dif- 
ferent. That is not the point. The civil engineers do not claim 
sterling pensions because the military men have them, but because 
the Government promised more than once to “ equalise them inall 


——, OLD INDIAN, 
uly 15th, 
COMBINING INDICATOR DIAGRAMS, 


S1r,—I notice in one of your issues a query about indicator 
diagrams. Perhaps you will permit me to put another question : 
In combining diagrams, what is the rule for placing them? In Mr. 
Holmes’ treatise on the steam engine they are put together in 
a quite different way from that used by Professor Kennedy, for 
example. The following sketches are not rea) diagrams, but only 
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intended to make my question intelligible. Professor Kennedy 
puts his diagrams one after the other, so to speak, as the cranks 
follow each other. Mr, Holmes puts them one under the other, 
Now the relations which they bear to the theoretical adiabatic 
curve must, it seems to me, be modified by this, 

Dunbell, July 15th. W. J. WILLETT. 








A New WIRE Process.—Wire is now being manufactured— 
whether iron, copper, or brass—by a new process, and at a reduced 
cost. The machine devised for this purpose consists of a series of 
rolls in a continuous train, geared with a common driver, each pair 
of rolls having a greater speed than the pair preceding it, with 
an intervening friction clutch adapted to graduate the speed of the 
rolls to the speed of the wire in process of rolling. The entire 
operation of producing the smallest sized wires from rods of fin. is 
done cold. tis alleged that this method obviates the danger of 
unegual annealing and of burning in the furnaces—in addition to 
this the wire being more flexible and homogeneous than that 
made by any ordinary method, and capable of sustaining greater 
longitudinal strain ; in the case of copper wire there is said to be 
a greatly increased electrical conductivity. 





IMPORTANT MACHINERY SALE. 





(Concluded from p. 36.) 


Double-geared self-acting vertical drilling machine, 2}in. spindle, 
12in, feed, four-speed cone for 3in. belt, 30in. circular table to rise 
and fall by worm and worm-wheel communicating with pinion and 
rack, to swing on column, will admit work 36in. diameter, fast and 
loose pulleys, and strong T-grooved foundation plate; by Scott 
Bros, £35. 

Universal double-ended emery grinding machine, pulley 8in. 
diameter, 4in. wide, with solid emery wheel 16in. by 24in., emery 
buffing wheel 18in. by 7in., on cast iron stand and overhead 
os. apparatus; by Slack’s Patent Emery Wheel Company. 


Horizontal high-pressure steam engine, 12in. cylinder, 20in. 
stroke, ball governors, disc crank 8ft. by 8in. wide, fly-wheel 4}ft. 
by 9in. wide, driving pulley, outer bearing to crank shaft, stop 
valve, and cast iron bed. £52 10s, 

6in, centre ungeared hand lathe, on l0}ft. straight bed, with 
three fast headstocks, three-speed cones for 2in. belts, three com- 
pound slide rests and saddles, following headstocks, driver, and 
three sets of overhead driving apparatus, £28, 

6hin. centre double-geared self-acting slide and screw-cutting 
lathe, on 6ft. gap bed, fast headstock with three-speed cone for 
_ belt, compound slide rest and saddle, change wheels, driver, 
12in. face plate, following headstock and overhead driving appa- 
ratus, £21, 

6in. centre double-geared self-acting slide and screw-cutting 
lathe, on 6ft. gap bed, fast headstock with three-speed cone for 1}in. 
—_ compound slide rest and saddle, change wheels, following 
= stock, l4in. face plate, and overhead driving apparatus. 

6hin. centre double-geared self-acting slide and screw-cutting 
lathe, on 8ft. gap bed, fast headstock with four-speed cone for 2in. 
belt, compound slide rest and saddle, change wheels, following 
headstock, 12in. face plate, and overhead driving apparatus, £24, 

12in. stroke doubie-geared, self-acting, shaping machine, on 3ft. 
bed, three-speed cone for 2}in. belt, fly-wheel, T’ slotted angular 
table on front slide rising and falling by screw and overhead driving 
apparatus; by Muir, Manchester. £47. 

Cast-steel shaping tools. 

Wrought-iron turned shafting, 82ft. by —-. diameter, and 32ft: 
of 2in. diameter, with two cast iron wall boxes, 11 pedestals, 
6 hangers and bearings, and 44 cast iron split and solid yelhege from 
12in, diameter by 44in. face to 30in. diameter by 7in. face. £24. 

Double-geared, self-acting special twist drill fluting machine on 
74ft. bed, 12in. wide three-speed cone for 3in. belt, will cut the 
flute in twist drills from 4in. diameter to 4in. diameter, guide 
screw, set of change wheels for varying traverse of head, and over- 
head driving apparatus; by Shirlaw and Co. £50. 

Double-geared, self-acting vertical drilling machine, 2in. spindle, 
10in. feed, 24in. circular table to rise and fall by rack and pinion 
communicating with worm and worm wheel, and swings on column, 
will admit 32in. diameter, four-speed cone for 2#in, belt, T-grooved 
foundation plate, fast and loose driving pulleys. £27. 

8in. centre, double-geared, self-acting slide and screw-cutting 
lathe on 10ft. gap bed, fast headstock with four-speed cone for 
_ belt, compound slide rest and saddle, following headstock, 
change wheels, driver, 5in. bell chuck, 13in. face-plate and over- 
head driving apparatus. £33. 

8in. centre, double-geared, self-acting slide and screw-cutting 
lathe on 9ft. straight bed, fast headstock with four-speed cone for 
2}in. belt, compound slide rest and saddle, change wheels, Qin. 
driver, steadies, following headstock, 6in. bell chuck, and over- 
head driving apparatus. , 

7}in. centre, double-geared, self-acting slide and screw-cutting 
lathe on 10ft. straight bed, fast headstock with four-speed cone for 
_ belt, compound slide rest and saddle, following headstock, 
change wheels, and overhead driving apparatus. £24. 

7}in. centre, double-geared, self-acting slide and screw-cutting 
lathe on 10ft. straight bed, as lot 1152. £23. 

6in. centre, double-geared, self-acting slide and screw-cutting 
lathe, on 5ft. straight bed, fast headstock with four-speed cone for 
1fin. belt, compound slide rest and saddle, driver, change wheels, 
following headstock and overhead driving apparatus; by Archdale, 
Birmingham, £34. 

Gin. centre, double-geared, self-acting slide and screw-cutting 
lathe, on 6ft. straight bed, fast headstock with four-speed cone for 
1fin. belt, compound slide rest and saddle, driver, change wheels, 
following headstock and overhead driving apparatus; by Archdale, 
Birmingham. £27. 

6}in. centre double-geared, self-acting slide and screw-cutting 
lathe, on 6ft. straight bed, fast headstock with four-speed cone for 
1fin. belt, compound slide rest and saddle, driver, change wheels, 
following headstock and overhead driving apparatus. £22. 

7in. centre, double-geared, self-acting slide and screw-cutting 
lathe on 8ft. straight bed, fast headstock with four-speed cone for 
14in. belt, compound slide rest and saddle, driver, change wheels, 
following headstock and overhead driving apparatus. £23, 

Ditto, ditto. £23. 

Single-geared, self-acting horizontal milling machine, three-speed 
cone for 3in. belt, llin. vertical, 5in. horizontal, and 13in. 
transverse traverse by slides, adjustable vertical slide by means of 
screw and hand wheel, conical spindle, T-slotted table, 8in. parallel 
machine vice, and overhead driving apparatus; by Archdale, Bir- 
mingham. £25. 

Single-geared horizontal milling machine, three-speed cone for 
ldin. belt, 6in. vertical, 8in. horizontal, and 3hin. transverse 
traverse by slides, adjustable vertical slide by means of screw, 
T-slotted table, two sliding heads for holding work, conical 
spindle, and overhead driving apparatus; by Archdale, Birming- 
ham. £10 10s. 

10}in. centre, double-geared, tap fluting machine, on 9ft. 
straight bed, fast head, with three-speed cone for 2hin. belt, 
following head, swivel saddle, with vertical sliding rests for holding 
work, driver, and overhead driving apparatus. £22. 

Double-geared, self-acting, horizontal milling machine, three- 
speed cone for 3in. belt, llin. vertical, 13in. horizontal, and 5in. 
transverse traverse by slides, adjustable vertical slide by means of 
screw, conical spindle, 18in. top arm with adjustable centre, cast 
iron stand, and overhead driving apparatus; by Archdale, Bir- 
mingham ; approximate weight, 10cwt, £45. 

Ditto, ditto. £44. 

Double-ended, self-acting horizontal milling machine on 4ft. bed, 
three-speed cones for 3#in. belts, vertical pillar with sliding work 
holder and dividing plate, cutters, slide rest, and double overhead 
driving apparatus, . 

5in. centre, self-acting special twist drill fluting machine, as lot 
1600. £45. 

4in. centre self-acting ditto on 3ft. bed, will cut flutes in twist 
drills from ;,in. to gin. diameter—of same construction as last lot 
—with overhead driving apparatus, £25. 

23in. centre ditto on fin bed, will cut flutes in twist drills from 
No. 65 Stubbs wire gauge to lin. diameter—of same construction 
as last lot—with overhead driving apparatus. £15 10s, 

7in, centre, ungeared grinding lathe, on 6ft. straight bed, four- 
speed cone for 2in. belt, with grinding rests and overhead driving 
apparatus. £15. 

he loose plant brought very good prices. Thus, for turning 
tools 44d, to bi . per lb, was obtained, and for drills 54d. to 6d. 
per ton. Moulding boxes realised all round 39s. per ton. Crab 
patterns fetched £16; pulley patterns, £31; and jack patterns, 
£21. Twenty-five new “Spiel” petroleum engines of Messrs, 
Shirlaw’s engines ranging in power from }-horse nominal to 6-horse 
nominal are being disposed of in connection with this by private 
treaty. 





AMERICAN MARINE BOILERS. 





WE illustrate on page 54 a pair of marine boilers, believed to 
be the largest yet built in the United States. They were con- 
structed by the Risdon Iron and Locomotive Works, California, 
for the steamship Australia, Messrs. Spreckels Brothers, 
managing owners. The boilers are two in number, 14ft. 4in. 
mean diameter, 16ft. 44in. long. Each boiler is fitted with six 
Fox’s corrugated furnaces, 3ft. 4in. mean diameter, }Jin. thick, 
having one combustion chamber common to each pair of 
furnaces. It will be observed that the furnace fronts are flanged 
outward, thereby affording the means of hydraulic rivetting. 
The back end of the furnace is flanged upward to take the tube- 
plate, which is ?$in., so that in the event of a furnace crown 
collapsing no difficulty arises in replacing the furnace. 

With the exception of tubes and braces, the boilers are con- 
structed entirely of steel’ manufactured under the Siemens- 
Martin process. The shell plating, which is 1}in. thick, havinga 
tensile strength of 28 tons to the inch, is built up of three courses, 
having two plates ineach course. Thelongitudinal seams are fitted 
with butt straps inside and out, and are treble rivetted, with the 
exception of the end courses, which are double rivetted ; the 
circular seams are also treble rivetted. With the exception of 
the forward end circumferential seam, the whole of the rivetting 
on shell and ends is hydraulic rivetting. The machine used for 
this purpose was built in San Francisco, and exerts a pressure 
upon the rivet of 150 tons to the square inch. Where prac- 
ticable, the rivetting of the combustion chamber is also hydraulic. 
The combustion chamber plating is composed of 4in. plates, 
excepting the bottom, which is }4in., and is single rivetted to the 
tube sheets. The plates forming the tops and sides of each 
combustion chamber are in one piece, so that only two plates 
form the outside of the chamber. The roof is efficiently sup- 
ported by cross-bars having braces screwed through the plate 
with nuts and washers inside. The sides are supported with 
stays screwed through the shell and also to each other. Each 
stay is protected with iron ferrules, in conformity with the 
U.S. Government requirements. 

The flat parts of the ends in the steam space are supported by 
wrought iron stays 2#in. in diameter, having plate washers 10in. 
in diameter outside, with nuts inside and outside. The tubes 
are 34in. external diameter, No. 8 thick ; the number in each 
boiler, 616. Every alternate tube vertically and four:h hori- 
zontally is fitted as a stay screwed through the front and back 
tube plates and beaded over at both ends, this plan having 
proved more efficient than that of fitting nuts which are liable 
to burn away. These tubes are gin. thick, and together with the 
plain tubes were expanded by a roller mandril. The whole of 
the plating is caulked inside and out on the most approved 
principle. 

The boilers have been constructed to conform to United States 
Lloyd’s Registry, and British Board of Trade requirements for a 
working pressure of 160 1b. above the atmosphere. With this 
pressure it is estimated, that with the ample grate and heating 
surfaces provided, the Australia, in ordinary work, and with 
coal of average quality, will develope 2300 indicated horse-power 
—and this upon a coal consumption of 394 tons per diem. The 
previous horse-power of the ship was 1800, with a consumption 
of 50 tons per diem. With the new triple engines the ship is 
estimated to attain 134 knots per hour. 

The heating surfaces are as follows :— 





Tubes.. .. 6814°2 
WUPBOOGS 2. ce 0s ce 482°5 
Combustion chambers .. 316°4 
Tube plates .. .. .. 283°1 

Total in two boilers .. 7896°2 


Total fire-grate area in two boilers .. «a. 4 

Ratio of heating surface to grate area .. .. .. 
Each boiler is fitted with Cockburn’s spring loaded safety valves 
—three to a set—and 4;in. diameter. All the valves can be 
eased from stokehole platform, and can be turned round while 
under steam. 

Main stop-valves, with brass internal steam pipes, are provided 
on both boilers 7in. diameter, shutting off steam from the engines 
and from each other. Surface, bottom, blow-off and drain cocks 
are also fitted, together with a double set of water gauges and test 
cocks, having cocks at the extremities of the pipes on the boilers. 
The main and donkey feeds enter at the after end of the boilers, 
and are so fitted that either valve can be overhauled while under 
steam. Internal pipes carrying the feed away from the furnaces 
over the tubes are also fitted. There is a connection with non- 
return valves on both boilers, providing steam of reduced pres- 
sure for the winch. 

In order to reduce the possibility of leakage at the bottoms 
toa minimum, Clarke’s patent circulators, with steam connec- 
tion from the winch boilers, are supplied. Steam jets for 
sweeping tubes at sea or in port are fitted. The fire-doors are 
constructed on Martin’s principle, and to the firemen are a great 
boon. They are perfectly balanced and open upward, so that a 
touch with the firing shovel is all that is required to open or 
close them, while in cleaning or slicing a fire they can be opened 
to the required height, and so prevent the intense heat from 
attacking the fireman, as is the case with common swing back 
door, Ash-pit dampers and pricker-bars are fitted as usual. 
The fire-bars are of the ordinary type, in two lengths, supported 
on the ordinary dead-plate in front and on Tucker's patent 
bridge walls at the back end. 

The chimney is fitted with a damper worked from the stoke- 
hole platform. All the steam and feed pipes are of hammered 
copper, having spigotted flanges on the locomotive principle, and 
the flanges of the steam pipes are brazed and further secured 
with rivets. The boilers with their mountings in place have been 
subjected by hydrostatic test to a pressure of 3201b. to the 
square inch—twice the working pressure—before leaving the 
works, and no evidence of weakness was discernible. The 
whole proved to be perfectly staunch and watertight. The 
Australia is nearly ready for sea and will resume her place on 
the Honolulu route. 


| 984 sq. ft. 
33°73 1 








THe Sanitary InstrTUTE.—Ata meeting of the council held on 
the 10th inst., Professor W. H. Corfield, M.A., M.D., in the chair, 
further arrangements were made for the Congress and Exhibition 
to be held in September next. Fourteen members and associates 
were duly elected. 


CIvIL AND MECHANICAL ENGINEERS’ Socrety.—On Thursday 
last, by kind permission of Mr. J. H. Greathead, engineer to the 
City and Southwark Subway, a limited number of members of this 
Society were enabled to visit the station works at the Oval shaft. 
Amongst those present was Professor Henry Adams, president- 
elect of the Society, who, in thanking Mr. Greathead-and his 
resident engineer, Mr. Mott, said he felt some confidence that his 
wish for the success of the undertaking would be fulfilled, when he 
considered the economical way in whick the works had been 
designed and executed; in fact, he understood that the cost per 
mile for this railway was only one-fifth of the recent City extension 
of the Metropolitan Railway. 
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*,* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
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TO CORRESPONDENTS. 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*," We cannot undertake to return drawings or manuscripts; we must there” 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
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Grinpino Satt.—A letter lies at our office for this correspondent. 

W. A. T.—We do not know any book more likely to suit you than that by 





Seaton. 
J. R. (East Molesey).—(1) The answer depends on the reputation of the engi- 
neer employed to settle the details of the scheme. (2) No. 


MACHINE FOR MINCING GRAVES FOR DOGS’ FOOD. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your readers give me the name of makers of machines 
for the above purpose ? H. P. N. 
July 17th. 





GAS ENGINES FOR WATERWORKS. 
(To the Editor of The Engineer.) 

Sir,—I shall be glad to know the names of any towns where gas engines 
are used for the purpose of pumping water for the use of such towns; 
also where Dowson gas is used to work the engines. Replies from any 
ae sp om t will be est da favour by A Surveyor, 

uly 17th, 








CALCULATING MACHINES. 
(To the Bditor of The Engineer.) 

Sir,—Perhaps some reader of Tak Enomneer would kindly favour me 
with information as to the most improved type of calculating ©, 
designed to execute the —- operations of addition, subtraction, 
multiplication, and division. particularly wish to know—(1) How to 
obtain a full description of such machine, and of the process of producin, 
its results? (2) Whether the machine is now being used extensively, an 
if 3 = is thought to be the reason. R. R. 

uly e 
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THEORY AND PRACTICE, 


TuE discussion which is in progress in our columns con- 
cerning the influence of theory on the development of the 
steam engine possesses a good deal of interest, but its 
range might perhaps be extended with advantage. For 

any years the relative merits of theory and practice have 
proved subject matter for eager and even bitter dispu- 
tation, and not unfrequently the combatants have failed 
to understand the nature of the thesis they set themselves 
to maintain against all comers, We fancy we see in the 
letters which we have recently published a tendency to 
want of definition and clearness which ought to be avoided, 
and it may be useful to endeavour, before the discussion 
proceeds further, to call our correspondents’ attention to 
truths which they have apparently overlooked. 

In the first place, then, it is desirable that clear notions 
should exist as to what theory is. We find the word 
defined in the dictionary as “a speculation ; that specu- 
lative science which is distinguished from art.” To many 
men theory means nothing more than a work of the 
imagination—a something which has no solid foundation 
in fact. It is, in short, a speculation of an ingenious mind, 
and nothing more. Now, beyond question, this is quite 
true of some theories, but it is not an accurate definition 
of the whole modern concept. To illustrate our mean- 
ing, we may take Mr. Tolver Preston’s explanation of 
the cause of gravity; that is essentially a speculation. 
It is entirely incapable of proof in whole or in 
part. If, on the other hand, we take Carnot’s 
theorem, we find that that is not in the proper sense a 
work of imagination. Carnot conceived the existence of 
a certain set of conditions, and he drew a logical deduction 
from these. The propositions which embody this deduc- 
tion stand on a very different basis from those on which 
Mr. Preston’s conclusions rest. Again, we may take the 
theory of the strength of beams. That is not the work 
of imagination. It has been carefully drawn up as the 
result of direct experiment. It will be seen, then, that 
there is theory and theory ; and for the sake of peace and 
quietness it would, we think, be a good thing that a new 
name should be invented. It would be much better to 
speak of the science of construction when we are dealing 
with bridges and roofs than to talk of the theory of a 
trussed girder, andsoon. That the practical man has often 
a contempt for theory is indisputable; but that contempt 
arises from the way in which certain things are taught. 
He arrives at the conclusion, for example, that the views 
advanced concerning the strength of beams are mere 
speculations, proposed by men of more or less ingenuity, 
and he rejects them accordingly. Such things, he holds, 
cannot help him a bit. If, on the other hand, it is care- 
fully explained to him that what such men as Euler, or 
Smith, or Graham, have written is nothing more than a 
convenient and symmetrical enunciation of laws, the exist- 
ence of which has been ascertained by direct or indirect 
experiment, he will meet us at once with the asser- 
tion that such writing is not theory at all; and ina 
sense he is perfectly right. Theory, as a word, is made 
to carry a heavier burden of meaning than it is able to 
bear, and the result is mental confusion, and disputes 
really about nothing. 

Leaving the question of accurate and inaccurate 
definitions, we may go on to consider another, and 
agg far more important, aspect of the controversy. 

e have on the one hand a man who is employed in 
teaching, and on the other the man who employs himself in 
making. The first is represented by a professor in an 
engineering college, let us say; the second by an engineer 
building steam engines and employing men. The pro- 
fessor points out that the engineer knows nothing of the 
theory of thermo-dynamics, and that the engines he 
makes are defective in consequence, and he holds up the 
practical man to contempt. Of course no professor picks 
out any particular engineer; and our own experience is, 
that although professors have a very thorough contempt 
for practical engineers as a class, they have a very sincere 
respect for them taken as individuals. The engineers, on 
the other hand, are rather afraid of professors; in many 
cases they look up to them as superior beings—rather 
useless, however, as superior beings very commonly 
are. It must strike any thoughtful observer as strange 
that the two classes should feel contempt for each 
other. The fault must lie, we think, in mutual misunder- 
standing. Setting aside the mistake which, as we have 

inted out, the use of the word theory in a false sense 

as created, we may assume that an engineer perfectly 
understands, let us say, what is meant by the theory 
of thermo-dynamics. He reads what has been written on 
the subject by recognised authorities. He masters the 
general conclusions, say of, Clausius, and having done so 





he shuts up the book and relegates it to a top shelf, where 
it gradually acquires a load of dust. In the eyes of a 
professor this isa deadly sin. ‘The engineer is a mere 
“practical man,” a thing to be contemned, and held up to 
students as a frightful example. The answer of the engi- 
neer to thecharges brought against him issimply thathecan 
find nothing in the theory of thermo-dynamics which has 
any bearing on the construction of a steam engine. This is 
something which the professor cannot for the life of him 
understand. Thesteam engine isa heatengine. Thermo- 
dynamics deal with heat engines. Therefore, such a work 
as Clausius has written must be of use. In writing as we 
do we are not expressing our own opinion, we are only 
endeavouring to put facts before our readers in such juxta- 
position that their bearing on each other may be seen and 
understood. Of course, the proper course for the professor 
does not lie in condemning and abusing the engineer for 
his neglect of theory, but in pointing out and explaining 
to him in what way his views are erroneous. The pro- 
fessor should convert the engineer, and not metaphysically 
burn him at the stake as an heretical practical man. The 
rofessor asserts that what he teaches is not imagination, 
ut fact; it is not theory; it is the result of very careful 
and elaborate investigation. The engineer replies that he 
admits all that; he has the highest respect for the truths 
laid down by Clausius, &c; but that, unfortunately, these 
truths have already been brought home to him in quite 
another way, or else that they have no bearing on the 
subject in hand. Thus, for example, one of our corre- 
spondents asked last week in our pages for information 
concerning certain Soe nha to be given to a steam 
engine which he is designing. We need hardly say that 
he will not get an answer from any man of pure science, 
for the simple reason that there is nothing in the science 
of thermo-dynamics which bears on the points raised. It is 
quite impossible to deduce from the pages of Rankine, for 
example, or Cotterill, what are the best diameters and 
piston speeds and pressures to get a satisfactory result ; 
except in so far, and no further, as these writers give 
the results which have been got from steam engines of a 
given power under specified conditions. There is, in a 
word, nothing but precedent, that is to say, experience, 
to fall back upon. The assumption so often made that 
engineers have a contempt for theory has no basis in fact. 
It would appear, from a review of all the circumstances, 
that the quarrel which exists between engineers and pro- 
fessors is the result of cross purposes. The professor 
seems to insist that all theory must be useful. The engi- 
neer retorts that just in so far as it is of use he will 
employ it and no further. The remedy for all this lies in 
bringing the professors into closer touch with the engineers 
and enabling them thereby to understand each other 
better. Before any professor is entitled, for example, to 
instruct a class in mechanical engineering, he should have 
been employed as an engineer. Notunfrequently we find 
now that a young man goes through the shops for three 
or four years after a college — thence he drifts into 
being a professor of engineering, and it is assumed that he 
ssesses all the practical] knowledge necessary. It may 
be that he knows absolutely nothing practical thoroughly. 
He is compelled to fall back on theory, and he is unable 
to select from the mass of theory before him what is and 
what is not likely to be useful to the engineer. His only 
resource seems to be to teach it all. It is as thougha 
nail merchant, being asked to deliver a ton of nails of a 
certain size, delivered 20 tons of all dimensions, and told 
the purchaser to pick out the precise nails hewanted. Then 
because the engineer ventures to assert that he finds theory 
thus supplied in masses a hindrance rather than an aid, he 
is denounced as an ignoramus. It would be invidious to 
others to mention the names of notable exceptions 
among teachers of engineering. These gentlemen 
will endorse all that we have said. In truth, theory, 
using the word in the right sense, is the handmaid 
of practice, and is really employed to a far larger 
extent than many peoplethink. It is indeed very difficult 
to define where theory begins and practice leaves off. The 
man who knows most of practice will be best able to 
utilise theory. Some years ago a specification for a large 
bridge to be erected in France went begging in this 
country. The designs had been prepared with very great 
care and a profusion of mathematics. It was intended 
that there should be no redundant iron in the bridge, and, 
as a consequence, the variety in the sections of the bars 
was considerable. Differences in thickness of half-a-milli- 
metre in bars and angle irons were insisted upon. The 
designer was oblivious of the fact that it is impossible to 
roll tons of bars the thickness of which shall be accurate 
to the A,in. His knowledge of the theory of stresses and 
how to cope with them was quite sound; his knowledge 
of the practical work of iron rolling was infinitesimal. In 
the end the bridge was built, but the specification was 
materially modified. According to the designer it was 
spoiled. We hold that it is impossible for the engineer 
to know too much. But it is also certain that he has to 
learn all his life long, and that he finds life too short for 
the purpose. The greatest care should be taken to devote 
his hours to the acquisition of that kind of knowledge 
which is most likely to be of use tohim. Whether the 
hours which he spends in a college are wasted or not 
depends almost wholly on the teacher—assuming, of 
course, that the young man is diligent and earnest. If 
the teacher was in touch with engineers, we would soon 
cease to hear of theory and practice as antagonistic. 
They would blend into one harmonious whole, and the 
“book learning” of the engineer would prove of infinite 
value to him at every step of his career. There is nothing 
more disheartening to a young man than to find when he 
leaves college and enters the shop of a mechanical engi- 
neer, or is engaged on the construction of a dock or a rail- 
way, that most of the information which he has spent 
years in acquiring is of no use to him. That an engineer 
can be produced in a college no one now believes; but much 
more might be done than is done, and the first step to the 
doing will consist in getting rid of the odious distinction 
between theory and practice. There is no sound practice 
from which a pfesmect 


e theory may not be deduced, but it 
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is not essential that theory should be “scientific.” Absurd 
as it may seem to the college man, the price to be paid 
for the product of the engineer’s skill is an important 
consideration, and theories of the steam engine may just 
as well be employed to reduce the cost of the engine, as to 
reduce the sums paid for the coal which has to be burned 
in its boilers; and that is after all the entire value of a 
knowledge of thermo-dynamics to a man making and 
selling steam engines. 


AQUA AMMONIA ENGINES, 


Fyre in the face of text-books, engineers appear to be 
determined to ascertain by direct experiment whether 
there is or is not anything to be gained by using vapour 
other than that of water for obtaining motive power in 
heat engines. Mr. Yarrow’s success with petroleum 
spirit has already been recorded in our pages; and from 
the United States we hear that encouraging results have 
been obtained with anaquaammoniaengine. Particulars 
of the engine were brought before the American Society 
of Engineers about nine months ago by Mr. McGovern, 
but very little has been published in this country regard- 
ing that gentleman’s experiments. Mr. McGovern takes 


as his basis the fact that the formula E = bel only 


applies to a perfect engine, and he concludes further (1) 
that a thermo-dynamic analysis of the efficiency of a fluid 
in any heat engine save of the perfect type, should involve 
not only the efficiency in development of power of the 
engine, but also its efficiency in the reception of heat in the 
boiler ; (2) that there is nothing in the science of thermo- 
dynamics as understood to-day, which precludes the possi- 
bility of obtaining a less wasteful medium than water for 
the conversion of heat into mechanicalenergy. The liquid 
which it is proposed to substitute for water is water 
charged with gaseous ammonia. The density of this gas 
and steam are nearly the same, and the vapour is non- 
explosive. The engine utilises the remarkable power 
which water possesses of absorbing ammonia. The gas 
can be expelled from the water again with a very 
moderate expenditure of heat. 

The plant described by Mr. McGovern has been 
invented by Mr. Campbell, and consists of a Porter-Allen 
steam engine, with a single cylinder and automatic expan- 
sion gear; a horizontal return tube boiler set in brick- 
work, and the apparatus required for condensing the 
ammonia vapour. The feed liquid, or water saturated 
with ammonia, is pumped into the boiler through a 
tubular heater. The boiler has about 370ft. of heating 
surface, and 9 square feet of grate. The engine has a 
cylinder 11‘5in. in diameter and 20in. stroke. The 
absorbing process consists, first, in the introduction 
into the exhaust pipe of a jet of liquid from the boiler, 
called the “spray.” The jet is din. in diameter, and its 
point of entrance to the exhaust pipe is at the junction of 
two branch pipes leaving the cylinder. The spray pipe is 
brought from the heater, which has been referred to, and 
carried to a cooler, and thence to an exhaust pipe. The 
cooler consists of a coil of pipe enclosed in a vessel through 
which cold water circulates. A branch from the outlet 
pipe of the cooler is carried to the feed well for the use of 
the jet condenser. The exhaust vapour, after leaving the 
spray jet, passes to the first “absorber,” which is practi- 
cally a surface condenser. This absorber has 500 tubes, 
in. outside diameter, 4lin. long. The vapour then passes 
into the second absorber, which is a surface condenser 
containing 150 tubes, gin. outside diameter, 40in. long. 
Here the vapour is nearly all, if not wholly, con- 
verted to a liquid state, and the resulting liquid 
overflows into the well, from which it is returned 
to the boiler by means of the feed-pump. The 
feed-well serves not only as a storage reservoir for the 
feed liquid, but also as a jet condenser, if necessary, for 
converting any vapour which remains into the liquid 
state. The cooler and the absorbers are kept cool by 
means of a current of circulating water. It will be under- 
stood that the engine works exactly like a steam engine, 
only the vapour passing through it is gaseous ammonia 
and steam. When the water charged with ammonia is 
heated in the boiler it liberates the gas, and when the 
gas is cooled again in the presence of water the water 
absorbs it. 

Very elaborate experiments have been carried out with 
this plant by Mr. Barrus,an American engineer. The 
engine was worked alternately with steam and with aqua 
ammonia, the tests lasting each eight or ten hours. The 
general results were that, with steam of a pressure of 
66°5 lb., the engine made 198 revolutions per minute, and 
indicated 32-horse power, the consumption of anthracite 
coal being 5°62 1b. per horse per hour. When aqua ammo- 
nia was used, the engine indicated 61°8-horse power, and 
burned 2°65 1b. of coal per horse per hour. That is to say, 
the substitution of the aqua ammonia for steam repre- 
sented a saving of 31b. of coal per horse-power per hour. 
At first sight it may be said that much of this gain was 
due to the fact that the engine worked with a vacuum 
when employing ammonia, and against the atmosphere 
when using steam, and that the saving in fuel resulted 
from this. The diagrams, however, show little or no 
vacuum when the ammonia was used, and there is no air- 
pump on the engine. But avery simple calculation willshow 
precisely what would have been the case had a vacuum of, 
say, 12lb., or 24in. been available. The constant for the 
engine is 001037, and 12 x 200 x 01037 =24'8 indicated 
horse-power, and 24°8 + 32:26 = 57 indicated horse-power, 
omitting a small fraction. If, then, we assume a constant 
vacuum of 12in, behind the piston throughout its whole 
stroke, which could not be, the exhaust port of necessity 
closing before the piston reached theend of thecylinder, the 
total power indicated could not have exceeded 57, whereas 
it actually was nearly 62; or 5-horses power more were 
obtained with ammonia than with steam worked in a 
winding engine. In reality the diagrams show that the 
vacuum, such as it was, present when ammonia was used, 
did not supply 10 per cent. of the whole power developed. 

It has been urged in our pages that the reason why 





Mr. Yarrow has obtained better results from the use of 
spirit than from water, is because he has not attempted 
to work expansively ; and Professor Fitzgerald puts stress 
on this circumstarce, and has directed our attention to 
certain statements by Clausius, which show that the 
latter held that when a fluid did not work expansively 
the characteristics of the fluid would affect its economy. 
The implication was, of course, that if the vapour was 
used expansively it was of no consequence what the fluid 
was, or even whether it was a fluid at all or not. The 
aqua ammonia engine entirely oversets this mode of 
reasoning, because the ammonia gas was worked ver 
expansively, the cut-off taking place at about one-sevent 
of thestroke. That the engine, when worked with steam, 
did not indicate more than 32-horse power, was due to the 
circumstance that the boiler could not make more steam. 
The boiler, capable of supplying an engine with steam but 
for 32°26-horse power, was competent to furnish ammonia 
vapour equivalent to 58°14-horse power at a lower rate of 
combustion. Thus the potential capacity of the engine 
and boiler together was augmented 80 per cent. 

It will be seen that in all this there is nothing opposed 
to true thermo-dynamic laws. The error contained in too 
many text-books consistsin applying these laws improperly. 
The perfect heat engineof Rankine and Clausius and Carnot 
is a purely imaginary machine. The conditions laid down 
for its working arecarefully defined, we had almostsaid, pur- 
posely to securethe soundness of thededuction that the cha- 
racteristies of the working substance shall exert noinfluence 
on its mechanical efficiency. In practice entirely different 
conditions prevail, and the more these conditions depart 
from those of the perfect heat engine the less accurately 
do the deductions from a perfect engine apply. Rankine 
was perfectly aware of this, and in “The Steam Engine 
and other Prime Movers,” he says, page 344, “To 
fulfil strictly the conditions of maximum efficiency 
between given limits of temperature, the elevation of 
temperature of the fluid must be wholly performed by 
compression, and the depression wholly by expansion;” 
thus eliminating the conditions under which alone an 
engine can perform its functions in practice. The broad 
conclusion to be drawn is, that the nature of the working 
substance may have a very important influence on the 
efficiency of the practical machine. 

As an example of how unsuitable for use in practice the 





Tt. : : : 
formula 7 is, we may cite engines which use steam 


almost wholly without expansion, as, for example, steam 
fire engines, which have a nearly rectangular diagram. 
In these engines ¢ is as nearly as possible = T, and such 
machines should have almost no efficiency at all. A = 
engine under such conditions would be incapable of doing 
any work whatever. As all steam fire engines with rect- 
angular diagrams would be as bad as possible if measured 


T-¢ 
by the - — rule, no one steam fire engine could be 


better than another, a statement which we fancy Captain 
Shaw would hesitate to endorse. 





THE GROWTH OF STEAMSHIPS, 


AparT from the question of the relative economy of steam 
and sailing vessels, there is in the growth of the steamship an 
interesting national problem. Our merchant navy is less 
numerous than it was; but it grows in tonnage, in power, and 
in cost. We are having built fewer small vessels and more 
steamers of large dimensions, generally coupled with great 
power and a comparatively high rate of speed. The money 
invested in our steamships enlarges yearly if slight and 
temporary fluctuations in value be kept out of the question; 
and as long as shipping is fairly remunerative, that flow of 
money into the industry will be continued. But it is becoming 
evident that some attempt must soon be made to bring 
about economies in the working of steamships if that remu- 
nerative character is to be continued which is needed to keep all 
industries in a state of growth. In steamships wages have of 
late increased, the cost of fuel has been also increased, and it is 
probable that slight alterations of the tonnage laws may alter 
the cost of port charges, so that, as the freight market cannot be 
expected to move upwards permanently whilst there is so large 
an addition to the fleet of carrying vessels as is at the present 
time being made, some economy will be needed to maintain that 
remunerative character of the trade to which we have referred. 
In one or two instances this is being effected by the sub- 
stitution of newer and more economically-working engines, 
in others the endeavour is to use a cheaper kind of coal. 
If this can be done, the steam shipping fleet may go on 
increasing for some time to come, though it is doubtful whether 
the present rate of construction can be maintained very long 
unless there be relief to the shipbuilding yards by more of the 
building berths being devoted to the construction of other 
classes of ships than those for the carriage of passengers and 
cargo. Some yardsunder the new scheme of the Government 
will be so employed as to lessen their powers of constructing 
merchant ships, and this will reduce the competition for such 
orders as are in the market. But it will still be essential tor 
the cargo-carrying vessels to be worked with economy, because 
of the growing international competition with the ships owned 
by nations having the advantage of very cheap rates of payment 
for labour, such as the Scandinavian and German nations, 
It is quite possible that the rate of wages between the foreign 
and British seamen may be a little more equalised than of late; 
but until that is the case our fleets work under a rather heavy 
handicapping in international rivalry. 


THE TIERRA SECA MACHINE, 


A seRIEs of mineral dressing machines, which we have had 
the opportunity of examining, have been lately introduced to 
this country by an American engineer, Mr. C. Wetzlar. The 
name has reference to the material to be treated, which must 
be in the condition of dry earth, or at any rate, sufficiently 
free from moisture as to show no tendency to balling or cohere- 
ing when pressed. This condition, although not cf universal 
occurrence, is still sufficiently common in the dry interior regions 
of the great continents of the world to render a system of 
dressing, which is independent of the use of water, of great 
value, especially in the handling of gold-bearing alluvial material, 
where water is scarce or entirely wanting. The essential point 
in these machines is the substitution of an air blast for the 
pulsating action of a plunger pump in the ordinary jigging 








process, the finely pulverised material being fed from a hopper 
on to the upper division of a perforated sieve plate, where it ig 
subjected to the action of an intermittent upward blast 
from a small fan, while at the same time the frame plate 
receives a vibratory motion from a cam or excentric. The 
lighter waste being lifted highest comes to the surface, and is 
discharged at the lower end, while the heavier constituents pass 
into a hutch below through the sieve plate, which exact] 
following the analogy of the ordinary jigging machine, is covered 
with a filtering bed of shot, glass balls, or any similar hard 
material. In another modification the action of the ordinary 
riffle frame or sluice is exactly imitated, air taking the place of 
water; the heavier materials lodge in the depressions in front of 
the riffle bars, while the lighter waste is blown away. This 
little machine, designed for prospecting, weighs only 6 lb., and is 
likely to be of value in laboratories, as well as for its more 
immediate purpose in the field, as it seems to effect a very 
perfect separation, and is much easier to manipulate than the 
batea or the vanning shovel. The larger machines will no 
doubt be found useful in the ordinary operations of concentrating 
ores for the smelter, and for such purposes the principle cannot 
be regarded as untried, as the efficiency of mere hand winnowing 
in concentrating lead ores where water cannot be got will be 
familiar to those who remember the mines about Carthagena as 
they were twenty or thirty years since, and more recently the 
principle of pneumatic separation has been adopted on a very 
large scale for cleaning coal slack in Westphalia. 


THE COST OF IRON PRODUCTION IN AMERICA, 


THE rapidity with which iron production in the United 
States is being facilitated and cheapened is an industrial 
development which has a certain relation to the future of 
English metallurgical and engineering manufacture. It is 
Yemarkable, in the face of the advance in raw materials which 
is now so widely affecting the iron trade of this country, to note 
that while Durham coke is now 16s. to 20s. per ton, Connellsville 
coke is selling at 90 cents. to 1 dol. per ton of 2000 lb., or about 
a quarter less. It is doubtless true that the enormous distance 
which separates American ironworks from the sources of mineral 
supply, must have the effect of somewhat adjusting this differ- 
ence by the heavy charges for transport which it involves, 
Nevertheless, seeing that pig iron is now selling in America at 
a third more than in England; the comparison is certainly 
a striking illustration of the advantages which the American 
ironmaster possesses over his fellow in this country in the way 
of cheap fuel. In the matter of fuel economy, the producer in 
the United States, has, indeed, what with natural gas and 
immense petroleum deposits, a position considerably mure 
favourable than generally exists in this country. I[t would 
appear, however, that the American ironmaster is by no means 
satisfied with the present cost of production. Mr. Carnegie has 
produced a strike of 3500 workmen at his Homestead Works, 
Pittsburgh, by his attempt to introduce a large decrease of wages, 
It is declared that he will firmly hold out for the terms which 
he has demanded, and it appears inevitable that if he should do 
so, other ironmasters in the States will not be content to allow 
their men any more favourable terms. With the growing 
keenness of competition between the North and the South as 
ironmaking districts, it is quite possible that we shall see some 
considerable attempt made to reduce the cost of production in 
the older districts by diminishing the amount paid for labour. 
Indeed, many of the most prominent Pittsburgh manufacturers 
are now refusing to sign the wages scale for iron and steel 
workers for 1889-90, unless some concessions are made by the 
workmen. 


NEW ARMS AND POWDER, 


“ AFTER long expectation,” says Captain Studor, in the Allge- 
meine Schweizerische Militdrzeitung, “ there has appeared a useful 
type arm, the introduction of which will be welcomed by those who 
hurried us into arming. But first a word on the commission of 
arms. Why is there here the universally forbidden copper 
covering to the bullet? Not copper, but steel and nickel is the 
proper material for this covering or jacket. In the cylinder four 
rounds are better than three. The shell might be smaller; and 
in the magazine, would not six shots be sufficient in time of 
war? A round dozen is too much according to our idea. And 
why is the magazine encumbered with the packet-loading? It 
will bring no advantage, but only confusion. The progress has 
been great in the development of smokeless powder, and in the 
control of the pressure in the bore. In proof, we give the 
following surprising results communicated from reliable sources, 
but, nevertheless, not official: —Calibre, 7°5 mm. (‘295in.); weight 
of shot, 13°1 gr.—nickel steel “‘mantel,” shot ungreased ; charge, 
2°4 gr.; volume of the shell = 3°3 cm.*; velocity, V 25 = 615 m. 
(2018ft. per second); maximum pressure, only 1300 atmospheres, 
For a small arm this is almost too much; but what a magnifi- 
cent prospect for artillery with such a powder. For the manu- 
facture of collodion, or gun-cotton, we still, alas, have to go toa 
foreign country. They are afraid of the cost of going thoroughly 
into the matter. Now, however, it is worth while, as quickly as 
possible and at any price, to stand on our own feet. Let us not 
economise in the wrong place. Of our neighbours, France is 
naturally ahead of all, yet the German kingdom is strongly 
placed, thanks to its intelligent private industries; from it has 
come salvation, now for powder as earlier for arms, shot, and 
armour. The stimulus of private enterprise does more for pro- 
gress than all state commission.” 


OUR COLONIES AND THEIR RAILWAYS, 


WE recently announced the general acceptance by the colonists 
of Jamaica of the principle of extending their railways by the 
aid of private capital. Lord Knutsford, representing the 
Colonial Office, expresses his regret at seeing the colonists ready 
to part with a “valuable property.” There are two points of 
view from which this classification of railways in Crown Colonies 
may be regarded. From an official standpoint the railways are 
an important contribution to the revenue, but from that of the 
general public they furnish to the Colonial Office a ready 
excuse for disallowing that extension of them which is needed 
by the colonists. When such extensions are asked for, the 
official veto is given upon the ground of large public indebted- 
ness—an indebtedness very largely, indeed mainly, due to the 
fact that the railways have been constructed by borrowed 
moneys. Progress with railway extension is therefore in many 
of our Colonies—as to which this case of Jamaica may be taken 
as typical—completely stayed by the system under which 
present sparse instalments have been provided. The agreement 
under which the necessary funds have been raised is that they 
shall be repaid within a term of sixty years. According to the 
Colonial Office theory, therefore, if the amount of present 
indebtedness prohibits further borrowing, railway extension can 
only be proceeded with at the rate at which the sinking funds 
can reduce that indebtedness. It is no wonder that in many 
of our Colonies this position is viewed with disfavour. If private 
capital be invested, it seeks no repayment of it, but is content 
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with a fair percentage on its outlay, this percentage being besides 
considerably below what the Colonial Office insists upon as the 
basis upon which it will allow extension being added to railways 
in our Colonies. 


TRADE UNIONS IN CHINA, 


Some time back! we gave a brief account of the extent to 
which guilds and trade unions had attained in “ the Flowery 
Land,” together with some examples of their proceedings. The 
following more recent instances show the unexpected and un- 
foreseen dangers, difficulties, and impediments to the business 
and trade of foreign dealers, manufacturers, and merchants that 
are caused by these societies in their endeavours to transfer the 
business of the former into native hands; endeavours more or 
less successful, which have resulted in the large inland transit 
pass trade, for some time after its introduction permitted only to 
foreigners, being now entirely carried on by Chinese, and in 
causing foreigners either to leave the country or to sell their 
property to and afterwards rent it from Chinese purchasers. 
During last year British property at Foochow to the amount of 
£22,000 was transferred in this way. “ During last summer the 
Shanghai tea market was closed for a month, owing to an 
attempt of the Shanghai Tea Guild to enforce a rule that the 
insurance on all tea deposited in a foreigner’s go-down should be 
defrayed by the foreigner, whether the tea was his property or 
not. The guild tried to enforce this rule by a threat to 
boycott anyone who refused to submit; but the foreigners held 
together and stood firm. After the inconveniences and losses 
caused by a month's suspension of business, the guild gave way. 
The Pekin authorities have granted special facilities to certain 
classes of goods under transit passes, enabling them to reach 
their destination at a lower rate than the half-tariff duty. A 
foreign merchant might pay his half-duty and take out a transit 
pass; but his goods, after having reached their destination and 
been handed over to the native purchaser, would be met with a 
prohibitive tax, ‘the lo ti shui,’ which he cannot commute as 
the guilds do,” 
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Notes on the Treatment of Gold Ores. By FLoreNcE O'DRISCOLL, 
Assoc. M.I.C.E. London: Offices of Engineering. New York: 
John Wiley and Sons, 1889. 

Tre volume before us contains many very cogent facts 

connected with the important subject, the treatment of 

gold ores, and the reader’s attention is specially directed 
to causes of losses of gold by improper treatment. The 
properties of gold and notes on its occurrence are dismissed 
in the first twenty pages; the author then proceeds to the 
question of the treatment of gold ores, and points out the 
inconsistency of the common practice of trying to extract 
gold from all kinds of auriferous ores by the same process. 

In support of this statement a chapter is devoted to indi- 

cating the causes of the losses of gold when treating ores 

by crushing and subsequent amalgamation, and it is 
evident that in many instances these losses can only be 
avoided by the use of some other process; although on page 

168 it is pointed out, that where simple mechanical means 

will extract gold from ores, it is unnecessary to apply 

chemical processes. Chlorination is the process advocated 
in this volume, but it is stated that it will not treat all 
ores with equal success. This subject is treated exhaus- 
tively, and the progress of chlorination is traced from its 
introduction forty years ago up to the present time. 

Unbounded criticism of various patents is indulged in and 

is mostly interesting ; it would, however, be more valuable 

were it unbiassed. Why, for example, are Newbery and 

Vautin, page 146, and Vautin, page 159, et seg. allowed to 

include in their specifications a lot of old ideas such as 

revolving barrels, barrels charged through manholes, 
steam to drive off excess chlorine, &c., without a murmur, 
whilst other inventors are severely dealt with, eg., 
page 155 et seg., for similar offences. We suppose this, 
if we may apply a quotation used by the author 
in reference to a previous patent, “is one of those 
things no fellow can understand.” Except incidentall 

on p. 144, no mention is made of the Carsel process, which 

a few years back was, according to a contemporary 

journal, to revolutionise the metallurgy of gold. The 

subject of losses takes us to page 66, and chlorination to 
page 166. The subsequent pages contain a few remarks 
about stamps, rolls, Huntington mill, classification, con- 
centrators, and amalgamators, and paragraphs on dry 
separating, smelting, electro-metallurgy, and haulin 

appliances. The ideal pulveriser, it is said, p. 169, pra 

“break the envelope surrounding the gold and liberate 

the latter,” but “the fall of the stamp crushes both enve- 

lope and kernel into an unrecognisable mass.” Moreover, 
stamps recrush “stuff already fine enough,” and so give 
rise to losses explained earlier in the book; therefore 
stamps, or “‘stamper batteries,” as the author sometimes 
prefers to call them, are not approved of. The Hunting- 
ton mill is, however, received with favour, for we are told, 

—pp. 172-175—not alone is it less expensive, less cumber- 

some, more readily erected, and more economically worked, 

but also, by it, the ore is “rolled, not beaten,” as is the 
case with stamps; but whether this gets at the kernel or 
not it does not say. A useful suggestion about Frue 

Vanners is :—“ The Vanner is not adapted to all ores, and 

is unnecessary where close saving is not of importance,” 

p.179. Acomplicated old amalgamator is described, with 

drawings, “to show how little advance has been made in 

this direction during the past one hundred years.” The 
book is nicely printed, with illustrations interspersed, and, 
take it Giegies, it is an interesting volume. 


South Africa, and How to Reach it by the Castle Line. 
Epwarp P, Maruers, F.R.G.S. Waterlow and Co. 
Tuis little book, as the author tells us in his preface, is 
intended by the proprietors of the Castle mail steamers 
as a comprehensive and useful guide to passengers by 
their vessels to South Africa. It will be sufficient to say 
that it amply fulfils its object, and forms a very compact 
and complete hand-book to this Colony, though we 
understand that the present work is only the precursor of 
& more important one already in the press. It comprises 
a sketch oF the voyage, followed by descriptions of Cape 
Town, Port Elizabeth, Durban, and places of interest in 
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the interior, with the best way of reaching them. The 
South African goldfields form the subject of an interesting 
chapter, and the book is supplied with an excellent map, 
indicating the position of the 
copper mines, &c., and showing the principal industries of 
the Colony. 
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EXPRESS PASSENGER ENGINE, LONDON, 
BRIGHTON, AND SOUTH COAST RAILWAY. 





In our notice of the locomotive engines at the Paris 
Exhibition, we referred to the fine express engine exhi- 
bited by the London, Brighton, and South Coast Railway. 
Through the courtesy of Mr. W. Stroudley, the locomo- 
tive superintendent of the line, we are enabled this week 
to give an external elevation of the engine and its handsome 
tender. The engine has been named after Sir Edward 
Blount, one of the directors of the line. 

This engine is of the well-known Gladstone class, with 
some slight differences which time hassuggested as improve- 
ments. The most important one is in the steam chest. 
Mr. Stroudley considered it judicious to increase the 
width of the steam ports from l5in. to 16in., and the 
length from 1gin. to 14in.; this is to enable the engine to 
get rid of the steam more freely with very heavy loads. 
In doing this he has removed the sides of the steam chest 
altogether, and has left the valve faces on the same plane 
as the steam chest cover joint; the steam chest cover 
itself being made of semicircular form, having the stuffing- 
box for the valve spindles cast in it, so that when the 
steam chest cover is taken off, the slide valves, spindles, 
&c., are removed en masse; the joint remaining, however, 
of the same size as in the earlier engines. This reduces 
the cylinder casting, cheapens the construction, and offers 
a great number of facilities for handling. He has also 

rovided the slide valves with three relieving rings on the 

ck; these take away the major portion of the steam 
pressure from the valvefaces. The valves themselves are 
carried on a slipper, which travels along with the valve 
and supports the same by means of four spiral springs. 
The slipper has three holes in the back, through which 
the relieving rings pass to work in contact with the face 
cast in the steam chest cover, which has three small holes 
connecting the rings with the openair. The valve spindles 
are let into the intermediate link with a cone, fastened 
with a cotter in the usual way; but there is a hole drilled 
beyond the end of the cone, through which a taper pin 
can be driven to start the valve spindle after the cotter is 
taken out, rendering the disconnection of this detail very 
simple. The intermediate link is made separate from the 
one and is attached to it by a nut, having a washer 
in. thick placed so as to permit any slight adjustment 
that may be required in the length of the valve spindle, 
as this washer can readily be turned to the exact thick- 
ness necessary. This renders the setting of the valves 
extremely easy. 

The next alteration is in the reversing gear. The air 
cylinder for lifting the motion into back gear, instead of 
having a large balance weight as usual, works admirably. 
It was necessary, however, to have a circular rack fixed 
upon the screw, with a detent to retain it in position; 
and there was in addition a pinching screw to nip 
the nut solid to the guide when the engine was in motion, 
to prevent the chattering which takes place by the vary- 
ing angle of the expansion link. This acts perfectly if 
the driver will use it; but it very often happens that he 
allows the engine to run held by the circular rack only; 
and this chatters away the thread of the reversing screw 
and nut. So Mr. Stroudley decided to put an air brake to 
hold this, instead of the catches or pinching screws; and 
he makes a rectangular-shaped washer with rounded 
corners and fits this to the nut, inside of which is 
placed a cup leather. A bent steel pipe conducts the air 
from the main reservoir into this cup leather, which has a 
holding power of about two tons, and which is amply 
sufficient to hold the gear quite solid. The small three- 
way cock, which sufficed for the reversing gear previously 
used, has been removed, and a flat valve having a three- 
ported face, something similar to the one which he made 
for the Westinghouse brake, is arranged in its place. 
When the handle of this is put forward it exhausts the 
main reversing cylinder and at the same time slackens 
the nipping gear. When it is put backward it also 
slackens the nipping gear and turns the air in behind the 
reversing piston, so as to bring the engine into back gear 
if necessary. When the handle of this valve is placed in 
the middle position it locks this gear at whatever point 
the driver may determine, and as there is no catch or 
other means of holding the reversing gear in position, it 
becomes absolutely necessary for the driver to lock it. 
Mr. Stroudley has no doubt, from the experience he has 
had, that this will be a vast improvement on anything of 
the kind which has hitherto been adopted, and will save a 
lot of wear and tear. 

The difficulty of properly lubricating the slide valves 
and pistons of locomotives has been felt by all connected 
with them, and Mr. Stroudley designed a lubricator which 
operates as a sight feed lubricator, but is actuated by 
steam pressure taken direct from the boiler. It is auto- 
matic, but it can by a touch of the handle be used to let 
in oil when the engine is running down a bank with 
the steam shut off, when other lubricators will not act. 
The principle of the construction is a chamber filled with 
oil, and connected with a small steam pipe from the gauge 
fittings; this is passed into a larger pipe, which condenses 


goldfields, diamond and | d 





water, which is forced by the whole pressure of the boiler 
into the bottom of the oil cylinder. The opening into the 
oil cylinder is, however, closed by a valve, which is pressed 
own by a strong spiral spring, and between the top end 
of this valve spindle and the spiral spring an elastic metal 
diaphragm is placed. So long as the steam is shut off 
the spiral spring forces down the diaphragm and also the 
valve, keeping the water under pressure from entering 
the oil cylinder. Immediately, however, the regulator is 
opened, the steam chest pressure passes up and acts on 
the inside of the diaphragm, lifting it up and also lifting 
the valve, permitting the water to pass into the oil 
cylinder, displacing the oil, which is passed along to the 
pistons and valves. The velocity with which this can 
operate is determined by a graduated cock conveniently 
placed for the driver to adjust, and the oil, passing down 
through a glass tube, enables him to judge exactly the 
quantity he is using. The cil passes along a pipe about 
gin. internal diameter down to the steam chest, in which 
there is a stud placed, having a main central hole drilled 
nearly through it, with two small holes drilled in the end 
at such an angle that they inject oil on to the faces of the 
valves and on to the spindles, thus applying the lubricant 
in the places where it is required. The spiral spring 
referred to, which holds down the valve against the 
boiler pressure, is kept in position by a very quick- 
threaded screw having across handle, and a very slight 
turn relieves the action, and permits the oil to pass into 
the cylinders when steam is shut off. 

The large grate surface and tube area of these engines 
naturally require powerful blast. To obtain this the 
chimney has to be made larger, as from the structural 
arrangements of the line it cannot be made higher ; con- 
sequently the action of an ordinary blast-pipe is not 
satisfactory when the diameter of the chimney becomes 
excessive. To remedy this, Mr. W. Adams, locomotive 
superintendent of the South-Western Railway, has 
designed an annular blast-pipe which possesses two ad- 
vantages. It gives an additional outlet for the gases in 
the smoke-box near the base of the blast-pipe, and it also 
increases very considerably the diameter of the steam jet, 
the external diameter of the annular jet of steam being 
72in.; and by operating on the inside as well as on the 
outside, it gives a very much more efficient draught, 
without that sharpness which is induced by a small dia- 
meter of chimney and a solid jet of steam. A large 
number of these blast-pipes has been fitted on the 
Brighton Railway, and they are found to work very 
efficiently, the engines maintaining a full head of steam 
with the greatest ease. 

It will be remembered that when the Gladstone was 
put to work, its safety valves were loaded to 140lb. The 
Gladstone boiler in common with all the boilers on this 
line made from Mr. Stroudley’s design, was originally 
constructed to carry 150lb. pressure, and this is the 
standard pressure now adopted throughout the line in all 
the standard classes of engines. 

With the load of twenty-four or twenty-five carriages 
which they have to run in the morning train from 
Brighton to London, and which has to do the thirty miles 
to Redhill in forty minutes, notwithstanding that about 
twenty miles of the road is up gradients of 1 in 264, they 
require all the foothold that they can get ; and after some 
considerable trouble Mr. Stroudley has adopted Messrs. 
Gresham and Craven’s sanding apparatus ; but, instead of 
turning on the steam to the sanding apparatus with a sepa- 
rate handle, Mr. Stroudley has connected the steam supply 
with the steam chest ; so that the driver can turn the 
handle for the sand into the proper position before he 
meddles with the regulator in starting ; and the applica- 
tion of the steam to the pistons to drive the train also 
applies the sand to give foothold. This arrangement 
was designed by Mr. Stroudley’s principal foreman, Mr. 
Jeffrey, and it answers the purpose admirably. It is 
found that this class of engine can run the 5 p.m. London 
to Brighton—a little over fifty miles—train with seven- 
teen or eighteen coaches in one hour and two minutes from 
starting until stopping in the station at Brighton ; this 
train is allowed one hour and five minutes, and the drivers 
frequently have as many as twenty carriages on, and keep 
exact time. It is scarcely necessary to add that the engine 
possesses all that admirable finish, for producing which 
the Brighton locomotive shops are celebrated. The prin- 
cipal dimensions are as follows :— 


Particulars and Dimensions of ** B” Class Engine and Tender. 


ft. in. 
Diameter of cylinder ... 1 6} 
ce ee 22 
Tap-of'valve... ... 0... «. 0 0g 
Lead in full gear... ... ... 0 07% 
Distance of cylindersapart ... 0... 0... 2 1 
Diameter of driving and leading wheels 6 6 
9 trailing wheels 2... ... 4 6 
Driving centre to leading centre 77 
“ + trailing centre 8 0 
Total wheel Dase.c. 5.5 ssc ces ses nee 15 7 
i a of engine and tender ... 38 94 
Length of engine and tender over buffers ... 51 10 
Working pressure... . ad! FAS Ne .. 150)b. 
Length of boiler barrel ... l0ft. 2in, 
Mean diameter outside... ... 4ft. Sin, 
Fire-box, outside length ... ... 6ft. Spin. 
Number of tubes... 2... ... wae 333 
Outside diameter of tubes ie ay lin. 
Heating surface of tubes ... tee & sq. ft. 1386 
5 pe RSHON ace ce ts fe 114 
- Ex WORMS kes ca oe a3 1500 
CUMIN) acc ces ane,. oe, aan ate “ 21 
Average temperature of feed-water ... ... 145° 
Quantity of water evaporated per lb. of coal 12 Ib. 
tons ewt. 
Weight on leading wheels... 13 16 
ad driving wheels 14 10 
», of engine ede cat since 38 14 
Total weight of engine and tender... on ae OO 
Capacity of tender Ree cgt® tae gals. 2250 
Maximum number of vehicles ... dee bay eke 26 
$s weight of trainand engine ......tons 378 
Maximum booked speed, miles perhour ... ... 464 
Average coal consumption of eighteen of these 
engines, lbs. permile ... ... .. eee 28 
Longest run without stop... miles 86 
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Fig. 12.—Plan of Hand-Rope Operating Device 
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THE LIFTS IN THE EIFFEL TOWER.1 


Tue Eiffel Tower, 9 984ft. high, would be of comparatively 
little interest if seen only at a distance, The details of this 
gigantic structure call for close examination; and from its suc- 
cessive platforms, as they rise one above another, a widening 
rospect is enjo ed, which at the summit extends to a distance of 
orty or fifty milesround, In the erection of this work, the designer 
has also bad in view the means of rendering it accessible to the 
greatest number. To climb 1800 steps on foot to the summit was 
not be thought of, ween a staircase may suffice for mounting 
to the first platform 187ft. above the ground. This platform 
can accordingly be reached without fatigue by two wide staircases, 
constructed in the east and west piers. Even the second platform 
may also be reached by small winding staircases which occupy the 
four corners of the towers, Independently of the staircases, how- 
ever, the ascent is made by means of lifts combined in the follow- 
ing manner :—Two lifts on the Roux, Combaluzier, and Lepape 





Roux, COMBALUZIER, AND LEPAPE LIFTS. 


These lifts consist essentially of a double chain of jointed rods, 
provided with a roller at each joint, on which the chains run in 
guide-trunks fastened to the inclined girders that carry the cabin 
tracks. The rods are l#in. diameter and 3°28ft. long; and jointed 
together they form a complete circuit, each chain passing at top 
over a pulley 114ft. diameter, placed above the first platform. On 
each side of the cabin is bolted a wrought iron bar, which forms 
one link in the chain of jointed rods; and in order to let this 
attachment pass, each of the two lower guide trunks has a longitu- 
dinal slot all along its inner side facing the lift ; the upper trunk, 
containing the return half of the chain, is entirely cl At the 
bottom, each chain of rods passes under a driving wheel 12fft. 
diameter, with twelve arms; on the extremity of each arm is a 


the extremity of the arms of the driving wheels. On the plungers, 
according to the ratio of the tackle and without allowing for fric- 


tion, this pull becomes 18,647 x 2275 x 12 y 918,647 x18= 


| 242,411 1b. Assuming from 45ft. to 50ft. loss of head in the pipe 
from the reservoirs on the second platform to the cylinders, there 
| will still remain a pressure of 142lb. per square inch on the 
| plungers, or 2 x 1342 square inches x 142 = 381,7981b. Of the 
| difference, 381,798 — 242,411 = 139,387 lb., about one-half will be 
| absorbed in overcoming the various frictional resistances of the 
| lift. 
Cabins.—The cabins consist of two separate rooms, one above the 
other, each 8}ft. high and 10}ft. wide and 13$ft. long. Each 
room rests on a wrought iron floor-frame. By means of slant- 


hollow steel tooth, by which the eyes of the rods are caught | ing cheeks the travelling chains are fastened not only to the sides of 
successively, and thus the chain of rods is driven. The driving | the lower room, but also to each of the two floor-frames. The cabins 
wheel of each circuit is driven from a hydraulic plunger, 414in. | are carried on four wheels, which run on the inclined tracks. 


diameter and 1 


ft. stroke, which works horizontally in a hydraulic 





system, with jointed rods, lift from the ground to the first plat- 















































cylinder 47in. diameter, 


A pair of 63in, pulleys carried on 


























































The two rooms are fitted with sliding doors at the sides, which are 
opened and closed from the outside by the conductor of the lift, 
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form, working alongside the staircases in the east and west piers. 
Two American lifts on the Otis plan work in the north and south 
piers, starting likewise from the ground and rising to the second 
mong at 377ft. height, with option of stopping on the first plat- 
orm. Lastly, by a lift on the Edoux system, placed verti- 
cally in the centre of the tower, visitors are raised from the 
second platform to the third at a height of 905ft. above the 
ground, Each Roux lift is capable of raising 100 persons at a 
speed of 197ft. per minute, and will make twelve trips per hour; 
the two lifts together will thus raise 2400 persons per hour to the 
first platform, where there are restaurants, cafés, and large 
covered galleries, whence to enjoy the surrounding views. The 
two Otis lifts will each hold fifty persons,? and work at a speed of 
394ft. per minute, and make eight trips an hour, thus a 
800 persons per hour to the second platform. The Edoux lift wil 
hold from sixty to —y rsons, and make twelve trips per 
hour, assuming a speed of itt. per minute; it will thus raise to 
the third platform the 800 persons per hour brought up by the 
American lifts. 

1 Paper read by Mr. A. Ansaloni, Paris, at the Mecting of the Institu- 
tion of Mechanical Engineers, 2nd July, 1889. 

2 It has, since the lifts were in work, been found better to reduce tho 
number carried to forty, and apparently becauce the pressure available 
is not what was expected by 1} atmospheres, 
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the plunger head engage a 
of which is fixed to the cylinder 
winds round a double drum 
the shaft of the driving wheel. 
duplicate; but the driving shafts are coupled together, and the 
motion is regulated by two water valves worked simultaneously, by | 


ir of triple-link pitch chains, one end 
-plate, whilst the other end 


or each lift the mechanism is in 


in. diameter, which is keyed on | 
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, who stands on a platform projecting in front of the lower room ; 0 
an attendant stationed on the landings minds the doors of the 
upper room. Each room is fitted with a bench at the back, for 
the whole width, and several short seats; the total accommodation 
| provided is for 100 persons, thirty sitting and seventy standing. 
Water distribution.—The water from the reservoirs on the second 





which water is admitted from the reservoirs situated on the second | platform is brought to the foot of each pier through a wrought 


—— at a height of 377ft., for raising the lift; while in the iron pipe about 10in. diameter. The exhaust water which has 
escent the water is allowed to exhaust gradually from the | passed through the cylinders is returned through another 10in. 
— The water pressure accordingly acts in the ascent only; pipe to a tank which supplies the pumps placed in the south pier. 
the descent is made by the weight of the cabin, which is more than ; The distributors for the two cylinders are placed between the 
sufficient for the purpose, and is — counterbalanced by lead | supply and exhaust pipes. Each distributor consists of a cast iron 
counterweights placed on some of the rods in the upper or closed | box with three compartments, which are separated by two gun- 
guide trunks, i | metal valves partially balanced. The valve spindles are worked by 
Balance.—The weight of the ee empty is about | two cams mounted opposite each other on the same shaft, so as to 
14,0801b.; the counterweights weigh Ib., leaving an un- | act on one valve or the other according as the shaft is turned one 
balanced load of 74801b., of which the component parallel to | way or the other. The cam shaft is controlled by means of a 
the track inclined at 54° 35’ is 7480 x sin. 54° 35’ = 7480 | double rope running along the route of the cabin, so that the con- 
x 0°815 = 60961b. This load is sufficient to overcome fric- | ductor can work it at any height for regulating the speed. The 
tional resistance, as well as to drive the plungers home to the end | cabins are stopped automatically on arriving at either end of the 
of the cylinders, and thus enables the cabin to descend — In | trip by means of tappets, which are struck by the heads of the 
ascending with 100 persons, estimated at 15,4001b., the unbalanced | plungers at the extremities of their stroke. 
weight of the cabin being 74801b. there is a total load of 22,8801b., | Safety.—Should the chain break at any part, the apparatus 





representing on the incline a pull of 22,880 x 0°815 = 18,6471b. at would simply stop. It could not fall, because the rods forming’the 
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chains are constantly abutting against one another; and as the 
chains are confined in the closed trunks, they cannot buckle under 
compression. Moreover the mechanism is double, and each half is 
capable of sustaining the whole weight of the cabin, if not of 
raising it. 

Otis Lirts. 


The Otis lift resembles the Chrétien crane in its general arrange- 
ment, and is like a tackle acting inversely, the power being applied 
direct to the movable pulley block, while the free end of the rope 
is attached to the load. This lift and its place within one limit of 
the tower is illustrated by the engravings herewith and on page 58, 
Figs. 1 to 12. The power is derived from a hydraulic cylinder, 
38in. diameter, 2in. thick, and 36ft. long—see Figs. 2, and 2B 
and 2p, having a piston with two rods, which are fastened toa 
truck carrying six grooved pulleys of 5ft. diameter. (See Fig. 4.) 
The cylinder is supported on two girders about 131ft. long, 
inclined at an angle of 61° 20’. The girders carry also the path on 
which the pulley truck—Fig. 4—runs; and at their upper ends 
are mounted six stationary pulleys, corresponding with the 

j movable pulleys, the whole 

Fig. 2d thus forming a_ gigantic 
twelve-purchase tackle. The 

rope is quadrupled, being 
composed of four steel-wire 

ropes of 0°79in. diameter; 

the dead end is fastened to 

the top of the girder by 

means of a whipple-tree, so as 

to secure equal tension on 

-«-x- each of the four component 
: ropes. The free end of the 
rope rises above the second 
platform, being guided by 
: flanged pulleys; the four 
ee ropes are then divided into 
two pairs, which pass down 
each side of the lift track and 
are attached to the truck 
carrying the cabin. Inorder 
to diminish the stress on the 
piston, amounting theoreti- 
cally to twelve times the load 
to be lifted, the deadweight 
is partly balanced by acounter- 

k weight—Figs. 1, 7, and 8— 
ey leaving only enough unbal- 
oF anced for enabling the cabin 
to descend of itself when 
} empty, and to take with it 
} i the pulley truck and the 
: piston ; the water pressure is 


sSuiy % admitted into the top only of 
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deg the cylinder, which is thus 
single-acting. The counter- 
weight consists of a long truck 
on wheels, loaded with pig 
iron; it travels on a track 
148ft. long, laid on the prin- 
cipal beneath the lift track, 
near the base of the tower, 
in a straight portion inclined 
at 54deg. 35 min. It is con- 
nected to the cabin by two 
ropes of O-9in. diameter, 
arranged as a six-purchase 
tackle, and passing over 
sheaves above the second 
platform, whence they de- 
scend at each side of the 
ee lift track, parallel to the main 
2 ; ropes. 
7 : Balance.—The cabin and 
H its truck—Fig. 5—with safety 
appliances—Figs. 6 and 9— 
and other gear, make up a 
weight of 23,900 lb., which 
when resolved parallel to the 
54° 35’ inclination of the lift 
track is reduced to 23,900 x 
0815 = 19,510 lb. The 
counterweight of 55,000 lb. 
becomes at the same inclina- 
tion equivalent to 55,000 x 
0°815 = 44,970 lb., capable of 
balancing 14,660 lb. on the 
cabin, after allowing for fric- 
tion. There remains there- 
fore an unbalanced weight of 
19,510 — 14,660 = 48501b., to 
which must be added the re- 
sultant weight of fifty passen- 
gers, say 7700 ib. x 0°815 = 
6280 lb.; and also the dead 
resistances, together with the 
increase of load due to the 
steeper inclination in the 
upper part of the track, say 
4740lb. The total resistance 
is accordingly 4850 + 6280 + 
4740 = 15,870 lb. The stress 
on the piston rods will theo- 
retically be twelve times this 
amount, or 15,870 x 12 = 
190,440 lb. But the weight 
of the pulley truck and also 
that of the piston have to be 
deducted, representing to- 
gether about 33,060 lb. in 
favour of the power. The 
height of fall from the level of 
the reservoirs at the second 
platform down to the dis- 
charge of the water from the cylinder is 393}ft.; allowing for 
loss of head, a pressure of 156lb. per square inch may be taken in 
the cylinder of 1134 square inches area; and 1134 x 156 = 
177,340 lb. The total power is therefore 33,060 + 177,340 = 
210,400 lb., which is considerably greater than the power required 
to balance the total resistance of 190,440 1b. on the piston. 
Cabins.—The cabins—Fig. 5—are nearly identical in dimensions 
with those of the Roux lifts, and that the two rooms accommodate 
only fifty persons instead of 100 is in consequence of seats being pro- 
vided for all the passengers, as a precaution against the tilting move- 
ment of the cabin during the journey, owing to the change of inclina- 
tion of the track, which is about 20 deg. steeper between the first and 
second platforms. The consequence is that, if the floor of the 
cabin were horizontal during the lowest part of the trip, it would 
assume a slope of 40 in 100 during the upper part. To obviate this 
inconvenience, the floor of the gangway from front to back of each 
room is formed of steps pivotted on beams, which are adjusted by 
the conductor to the required inclination by means ofalever. The 
cabins are so arranged that in their position of mean inclination, 
namely, at the first platform, the fixed floor is practically horizontal, 
so that the total change of inclination is divided equally and in 
opposite directions between the lower and upper portion of the 
journey. The movable steps being adjusted by the lever to the 
horizontal position form an actual stairway, downwards or upwards 
according to the direction of inclination of the cabin. The seats 
and their backs are rounded, so as to afford suitable support to the 
body in all positions of the cabin on the inclined track. The con- 





40.84 




















Rubber Ring 























ductor’s place is under cover, in front of the lower room of the | 
cabin, whence he can regulate the motion of the lift by means of | 
two ropes working over pulleys, and controlling the lever of the 
water distributor. 

Water distribution.—The two ends of the hydraulic cylinder | 
are connected by a circulating pipe of Qin. bore, on which , 
the distributor is placed. (See Fig. 2.) For lifting, the water 
pressure is admitted into the top end of the cylinder, while 
at the same time the discharge from the bottom is opened. 
(See Figs. 24 and 2s.) For lowering, communication is opened 
between the top and bottom of the cylinder, so that the water 
simply passes from the upper to the under side of the piston 
through the circulating pipe. The cylinder is made in four 9ft. 
sections jointed on the ends and bolted together through the 
flanges, asbestos gaskets and rubber rings being used between the 
joints to make them tight. Although 180]b. is the working pres- 
sure, each section was tested to 450 1b. before shipping. In addition 
to the four 9ft. sections there is a short section at top and bottom 
where connection is made with the circulating-pipe and water- 
chest. The cylinder-head—Fig. 2c—has a citcle of serew-plugs, 
which, when removed, permit of the introduction of a long socket 
wrench by which the piston packing can be tightened without | 
removing the cylinder-head. On t of the inclined position 
of the cylinder and its length to avoid the consequent deflection of 
the piston-rods, which are 4}in. steel and 43ft. long, supports are 


























valve is raised, the discharge takes place from the bottom 
of the hydraulic cylinder, and the cabin rises ; when the piston- 
valve is lowered, the discharge is stopped, but the water can 


| circulate more or less freely from the top to the bottom of the main 


cylinder, and the descent is effected by the weight of the cabin, 
which raises the movable pulley truck as well as the large piston. 
The power required to work the piston valve of the distributor 
under pressure is about 8800 lb.; and to save having to do this by 
hand, an auxiliary motor is attached to the distributor, consisting 
of a piston valve 1fin. diameter, which controls the distributor just 
as the distributor controls the main hydraulic cylinder, by apply- 
ing the water pressure to an llin. piston fixed on the same spindlo 
as the double piston valve of the distributor. At each end of its 
journey the cabin is stopped automatically by means of an ear or 
lip cast on the piston of the main hydraulic cylinder, whereby the 
aperture of the circulating tube in either end of the cylinder is 
closed just as the piston is reaching the end of its stroke. 
Safety.—It was indispensable with this kind of lift to provide 
specially against possible breakage of the ropes. A safety brake 
with automatic clutches has according] y been applied to the counter- 
poise truck, as well as to that carrying the cabin. On each side of the 
cabin truck, and level with the head of the rail, are a set of jaws run- 
ning ona special lorry. (See Figs. 12and 13.) The levers working the 
jaws carry two steel plates, between which are inserted gun-metal 
wedges facing each other. When the lower wedge is pressed 






































































































































introduced both inside and outside of the cylinder. hen the inwards, the corresponding jaw {clutches the two faces of the rail; 
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Fig. 9.—Safety Device and Frame. 


piston is at the bottom the inside spider is at the centre of the | 
cylinder and the outside spider near the cylinder head. When the | 
piston has risen to one-half its stroke it picks up the inside spider, | 
which being connected with the outside spider by a rod through | 
the cylinder-head, both are pushed along to the end of the stroke, 
the outside spider then being the support to the piston-rods at the 
midway point outside the cylinder. On the downstroke this is just 
reversed, the traveller at one-half the stroke picking up the outside 
spider and carrying it back to the cylinder-head, the inside spider 
being also pushed into its original position. Thus at notime during 
the stroke are the rods unsupported for a length of over 18ft. The 
traveller with its six heavy sheaves weighs inall about 24,000 lb., 
and is supported by a truck at each end, as shown in Figs, 
3and4, A track is provided for these trucks, much the same 
as for the car trucks, the rails being on the cylinder girders. 
The position of the traveller at one-half stroke is indicated 
in the section Fig. 1. When the lift is at rest, no water 
is either admitted or allowed to circulate. The working is effected 
by means of a three-ported cylinder Yin. diameter, in which works 
a double piston-valve packed with cupped leathers. Two ports on , 
one side of the distributing cylinder communicate respectively 
through the circulating pipe with the top and the bottom of the 
main cylinder. The third port, which is on the opposite side of the 
distributing cylinder, admits the water supply into the top of the 
distributing cylinder, which is always under pressure. hen the 
double piston valve entirely covers the lower port, the water 
cannot circulate, and motion is arrested. When the piston- | 
1 This arrangement is not now used, the movement is so small as to be | 
of no importance or inconvenience. | 





and the motion being retarded by the friction, the facing wedge 
above forces its way inwards between the two plates, and thereby 
increases the friction. The next wedge, meeting with a greater 
resistance, goes still further home. The result is that the cabin is 


| stopped in afew seconds, Not only breakage of a rope, but even 


its mere stretching to any unusual extent, is enough to 
bring the brakes into action. The ropes are attached in pairs, 
not direct to the cabin truck itself, but to a bracket mounted 
upon two axes which are fixed on the truck; two grooves in 
the bracket, forming arcs of circles, allow of its swinging upon 
either one of the two axes, and in so doing it liberates by means 
of a tappet a spring, which acts through a lever upon the lower 


| wedge of the safety clutch, thus causing the clutch to grip the rail 


and stop the descent of the cabin. Should all the ropes happen to 
break simultaneously, a centrifugal governor inside the lorry that 
carries the clutch liberates the spring as soon as ever the speed of 
descent exceeds 10ft. per second. 


Epovux Lirt, 


The Edoux lift is widely eet in Paris, the most important 
example hitherto constructed having been erected in 1878 in one of 


| the towers of the Trocadero. The cylinder is vertical and about 


230ft. long, necessitating the excavation of a deep pit to receive it. 
For balancing the lift — large ropes are required, inasmuch as they 
have to be equal in weight to half the volume of water displaced by 


the piston. In the erection of the lift in the Eiffel Tower, between 
the second and third platforms, both the above inconveniences have 
been obviated by an ingenious arrangement. Instead of effecting 
the ascent of 525ft. ina single flight, which would have been difficult 
to manage and sadly inefficient, the trip has been divided into two 
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equal flights by a midway platform ; and there is one cabin for each 
flight. The two cabins counterbalance each other, being connected 
by means of four steel-wire ropes, which pass over pulleys above 
the third main platform, One cabin travels up and down the 
lower half of the trip, a height of 2624ft., whilst the other travels 
through the same distance in the upper half. Travelling in 
opposite directions, the two cabins thus meet and part at the 
midway platform, where the passengers brought up by the lower 
cabin change into the upper cabin, in which they complete their 
upward trip to the third main platform. The two cabins are both 
guided by one central vertical column extending through the 
whole 525ft. height of the lift; and also by two smaller 
columns, each of which is half this height, the one on the 





represents friction and loss of head. As the rams rise out of the 
cylinders their weight increases while tho head diminishes ; but the 
balance is maintained by the increasing length of the ropes on the 
other side, 

Safety.—The four ropes weigh together 53}lb. per foot, or 
53% x 525 = 28,2201b, for the total height. eir net sectional 
area is about 154 square inches. Taking the weight of the lower 
cabin full of passengers at 18,740 1b., the maximum load to be sup- 
ported by the ropes is 28,220 + 18,740 = 46,960 lb., or 30301b. per 
_— inch of section of steel wire, which has a breaking strength 
of upwards of 140,0001b. per square inch, Hence the apparatus is 
perfectly safe. 

Backman brate.—In order to dispel all misgivings, the Backman 
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Fig. 7.—Plan View of Counter-Balance 
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Fig. 8.—Side Elevation of Counter-Balance, 


left rising from the second main platform to the midway platform, 
and the one on the right from the midway platform to the third 
main platform. The upper cabin is carried on two hydraulic 
rams of 12‘6in, diameter, working in cylinders of 14-96in. diameter. 
To shelter them from the action of the wind, the rams are arranged 
to work within the upper guiding columns, within which also work 
the ropes that carry the lower cabin. The cylinders and rams are 
of steel plate rivetted, except a portion of the length of the rams, 
which is made of cast iron, in order to obtain the extra weight 
necessary for lifting the suspended cabin with its passengers. The 
bottoms of the hydraulic cylinders hardly protrude below the floor 
of the second main platform. 

Balance,—The sectional area of each ram is 124 square inches, 














or 248 square inches for the two; and their weight is 42,330 lb, 
Seppesing the lower or suspended cabin to be empty and to balance 
only the deadweight of the upper cabin, and that the latter be 
loaded with 88001b. weight of passengers, then in starting from 
the midway platform the pressure required under the rams _ to 
correspond with the unbalanced load should be equal to 42,330 
+ = 51,1801b. The water being supplied by a reservoir 525ft. 
above the bottom of the cylinders gives a pressure of 22741b. per 
square inch at starting. On the combined area of the two rams 
the total pressure accordingly amounts at starting to 2274 x 248 
= 56,4201b.; and the difference, or 56,420 — 51,130 = 52901b, 


| brake will be applied on each side of the suspended cabin. In this 
| plan a drum turning on a vertical spindle works up and down 
within each guiding column of the lower cabin, like a long-pitch 
screw in its nut, being threaded helically so as to gear with a cor- 
responding helical rib fixed on the inside of the column. Round 
the drum thread are spaced a series of rollers running on the rib, 
which enable the drum to accompany the cabin up and down with 
| scarcely any resistance. The top of the drum is turned conical, to 
fit into a corresponding hollow cone turned in a bracket attached 
to the cabin. Should the cabin fall, it would quickly overtake the 
drum, because the latter has to run down its helical path, while 
the cabin is falling vertically; the cones then coming into contact 
would cause friction enough to stop the drum from rotating; and 
| the drum being thus locked in the column would support the cabin 
and prevent its falling further. 
PUMPS, 

Water under pressure is the only motive power combining the 
precision and the ease of management uired for lifts; and 
accordingly all the Tower lifts are worked by water, which is 
| supplied by pumps placed in the bottom of the south pier. Those 
| by which the four ground lifts are fed pump the water through a 

pipe of 9°84in, diameter into two cylindrical tanks, each 9ft. 10in. 


Fig. 12 Fig. 13 








descents, and consequently less than 300-horse power is required to 
be developed continuously by the pumps. he Roux lifts con- 
suming 3850 gallons of water per trip take for their twelve trips 
per hour 8850 x 12 = 46,200 gallons per hour. The Otis lifts 
consume 3456 gallons per trip, or for their eight trips per hour 
3456 x 8 = 27,648 gallons per hour. The total quantity of water 
required is therefore 73,848 gallons per hour, or 20°5 gallons 

er second, to feed the four lifts ascending from the ground. 

he two pumps furnishing this supply each deliver 11 gallons per 
second at their ordinary speed, and at a higher speed are — le 
of supplying 18 gallons per second. The steam cylinder employei 
to work each pump has the Wheelock valve gear, and is 23’6in. 
diameter, with a stroke of 34ft.; it works direct a horizontal 
double-acting plunger on the Girard plan, 11°4in. diameter. These 
engines were constructed at the Quillacq works, at Anzin. The 
two Worthington pumps for the Edoux lift are driven by two 
tandem compound cylinders. Together they supply 9°68 gallons 
per second at their ordinary speed, corresponding with a consump- 
tion of 34,862 gallons per hour. The volume of water required for 
each ascent is the product of the joint area of the two rams, or 
248 square inches or 1‘72 square feet, multiplied by the height of 
the half lift or 262}ft.; it is therefore 452 cubic feet, or 2818 gallons. 
The total volume consumed for the twelve ascents made in an hour 
is therefore only 2818 x 12 = 33,810 gallons. A range of four 
Collet safety boilers is placed underground at the south pier, near 
the steam pumps, Each boiler is capable of generating 3300 lb. of 
steam per hour ata pressure of 140lb. per square inch. Three 
boilers are sufficient for driving the pumps in full work; the fourth 
is kept in reserve. 








PARLIAMENTARY NOTES. 


THE following questions have received attention in Parliament 
during the past week :— 

Electric lighting.—In reply to a question from Sir G. Campbell as 
to the electric lighting provisional orders, Sir M. Hicks-Beach said: 
—The draft provisional orders have been in all cases submitted to 
the local authorities in the metropolis, including the County Council 
for London. In settling the final terms of those provisional orders 
I have endeavoured, as far as possible, to give effect to the wishes 
of those local authorities, but it has not been possible for me in 
every case to satisfy every authority as regards every clause of the 
orders. I may mention as an instance that some of the clauses 
inserted at the instance of the London County Council are objected 
to by one or more of the vestries. I have very little doubt that 
the committee to whom the orders have been referred will be able 
to deal satisfactorily with the few objections still remaining. 

The Armagh railway accident.—Mr. T. W. Russell asked the 


| President of the Board of Trade whether he had received a copy 


of resolutions adopted by the Town Commissioners of Dungannon 
in regard to the recent railway disaster at Armagh; whether it 
was a fact that upon the 518 miles of railway worked by the Great 
Northern Company only twenty-three miles were worked upon the 
block system; whether the company had a single engine or 
carriage fitted with a brake fulfilling the requirements of the 
Board of Trade; whether the railway regulations as compiled by 
the Board of Trade stipulate for a brake van at the end of each 
train, and if it be a fact that this regulation was not carried out 
by the Great Northern Company in the case of the limited mail 
trains between Derry and Dublin; and whether the Board of 
Trade, in view of the recent disaster, intended to take any steps to 
compel this company to carry out the regulations. Sir M. Hicks- 
Beach said, in reply: The answer to the first two paragraphs of 
the hon. member’s question is yes. The company has no engine or 
carriage fitted with a brake fulfilling the requirements of the 
Board of Trade. One of the precautions recommended in the 
working of railways is that there should be a brake vehicle with a 
guard in it at the tail of every train, but the Board of Trade have 
no power to enforce this precaution. 

Railway brakes—Mr. Channing asked the President of the 
Board of Trade whether, eleven years ago, in reporting upon a 
serious collision on the Great Northern of Ireland Railway between 
two portions of a train which 
had become separated, General 
Hutchinson pointed out to the 
company that an automatic brake 
would have absolutely prevented 
the collision by arresting the 
carriages the moment the separa- 
tion occurred; whether at that 
time the secretary of the company 
informed General Hutchinson 




















that the simple vacuum brake, 
whose failure caused this accident 
was being merely tried experi- 
mentally on the line, and that 
the company had not yet come to 
a decision as to what brake would 
be finally adopted ; and whether, 
in spite of this recommendation, 
this simple vacuum brake, upon 
the failure of which General 
Hutchinson reported in 1878, had 








remained in use on the Great 
Northern of Ireland line ever 





since, and was the same brake 





that was in use in the recent 











| diameter and 23ft. long, placed on the second 


platform. The two 
tanks are connected together by a pipe 19°69in. diameter, from 
which four branches are led down to supply the cylinders at the 


foot of each pier. On leaving the cylinders, the water returns 
through underground pipes into the feed tank at the south pier, 
whence it is — anew into the upper tanks. The Edoux lift is 
supplied by two Worthington pumps, which deliver the water into 
a tank 9'84ft. diameter and 13ft. deep, placed on the third platform. 
A similar tank on the intermediate platform receives the discharge 
water, so that the pumps take their water from a height of 656ft. 
and deliver it to a height of 918ft. The cast iron pipes are made 
extra strong to resist so great a pressure. 


Work DoNnE AND CONSUMPTION OF WATER. 


Each of the Roux lifts consumes 1925 gallons of water per trip, 
or the two together 3850 gallons, Each Otis lift consumes 1728 
gallons per trip, or the two together 3456 gallons, The four lifts 
together consume therefore 7306 gallons in one minute, since each 
of them takes one minute for the ascent; this is equal to 121°8 
gallons persecond. The difference of level between the pumping 
tank at the south pier and the supply tanks on the second plat- 
form is about 443ft., after adding the loss of head. The power 
absorbed during the ascent of the four lifts from the ground level 


is thus equivalent to RR * 448 980°7 horse-power, or say 
1000-horse-power. The Edoux lift consumes 31°69 gallons per 
second. The difference of level between the two tanks, adding the 
loss of head, may be estimated at 393°7ft., which will give for the 


power exerted in the ascent $160 x mee x 8967 
? 

power. The combined power thus amounts to over 1200-horse 

power, which however is in reality exerted only at intervals, namely, 

at the times of the ascents, that is to say, for about one-fifth of the 

time occupied in making the complete trip up and down, The 

power is accumulating in the tanks during the stoppages and 


= 227-horse 














disastrous collision near Armagh. 
Sir M. Hicks-Beach said the facts 
were as stated in the question, 
and he hoped to introduce a Bill 
on Monday. 


The Great Northern Railway of Ireland.—Mr. Channing asked the 
President of the Board of Trade whether he was aware that early 
on Saturday morning last the engine of a mixed train on the Great 
Northern of Ireland Railway, near Denny, being insufficient to 
drag the train up an incline, the train broke away, that thirty-four 
vehicles, including two passenger coaches, ran back down the 
incline for several miles, and that a collision between this runaway 
train and the mail train from Portadown was only prevented by 
the mail train being forty minutes late, and by the night signalman 
at Goraghwood shunting the runaway train from the up to the 
down line; whether he was aware that the two passenger coaches 
of the runaway train contained a number of soldiers, who leapt 
from the train after the accident, and that the mail train had a full 
complement of engers; and whether he would inquire whether 
the guard of the runaway train was only provided with a hand- 
brake. Sir M. Hicks-Beach said:—I have been in communication 
with the railway company on the subject of the hon. member's 
question. It appears that the facts are not quite as stated, and I 
shall be happy to show the hon. member the letter I have received 
from the company. 











THe ADMIRALTY Pier AT Dover.—Some important works have 
been commenced this week on the Admiralty Pier at Dover, with 
the object of strengthening and extending the fortifications at the 
end of the structure. The preliminary works have been well 
advanced, The contract is for nearly £40,000. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Alfred Hart and Lewis E. 
Thomwood—lent—engineers, to the Rodney; Percy D. Martell and 
William P. Edwards—lent—assistant engineers, to the Warspite ; 
and Robert S. Jennings and Frederick C. Davis, assistant engineers, 
to the Rodney. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Austria : Trade of Trieste in 1887.—The trade of Trieste in 
1887 increased slightly. This increase, considering the fall in 
value of goods, means much. Imports increased by £1,369,198, 
or 9°75 per cent. Chains decreased by 33 tons, or 20°9 per cent., 
and their value rose from £18 4s. 04d. to £18 4s. 53d. per ton. 
Coal increased by 2881 tons, or 4°5 per cent., and its value fell 
from £1 11s. 83d. to £1 11s. 2}d. per ton. Copper decreased 
by 174 tons, or 25°5 per cent., and its value from £54 17s. 84d. 
to £50 11s. 03d. per ton. Iron, cast, increased by five tons, or 
1°85 per cent., and fell in value from £11 2s. 6d. to £11 2s. 44d. 
per ton. Nails increased by 266 tons, or 82°8 per cent., and fell 
in value from £22 3s. 9}d. to £20 12s, 11$d. per ton. In this 
article Belgium takes the lead with 354 tons, against two from 
England. Iron, old, increased by 2130 tons, or 362 per cent., 
and fell in value from £1 11s. 8$d. to £1 11s. 54d. per ton. Pig 
decreased by 238 tons, or 40°25 per cent., and in value from 
£3 19s. 6fd. to £3 19s. 4$d. per ton. Sheet decreased by 443 
tons, or 66°5 per cent., and in value from £11 18s. 2fd. to 
£11 18s, 2}d. per ton. Tinned plates increased by 83 tons, or 
20°45 per cent., and fell in value from £19 4s. 8d. to £19 Os. 3$d. 
per ton. Wrought decreased by 1795 tons, or 45°2 per cent., 
and rose in value from £13 8s. 10d. to £13 9s. 11d. per ton. 
The decrease in iron was probably due to the condition attached 
to every Government contract that the iron used must be of 
Austrian origin. Lead increased by 32 tons, or 21°1 per cent., 
and in value from £15 2s. 34d. to £16 5s, 13d. per 
ton. Machinery increased by 112 tons, or 11°6 per cent., 
and fell in value by £13,345, or 10°35 per cent. Mineral 
oil increased by 9878 tons, or 50°6 per cent., the value 
being stationary, at £7 2s. 103d. per ton. Batoum has 
entirely conquered our market as regards petroleum, 
the imports from that place being 28,494 tons, against 726 
tons from the United States. British imports into Trieste 
increased by £12,693, or ‘95 per cent., and their proportion of 
the whole fell from 9°33 to 8°57 per cent. Coal decreased by 
163 tons, or ‘27 per cent., the value remaining unaltered at 
£1 11s. 84d. per ton ; copper decreased by 73 tons, or 14°3 per 
cent., and in value from £54 13s. 14$d. to £50 Os. 11d. per ton. 
Iron chains decreased by 36 tons, or 23 per cent., and their value 
rose from £17 6s. 2d. to £18 5s. per ton; pig increased by 
128 tons, or 40°8 per cent., and its value fell from £3 19s. 34d. 
to £3 19s. 1}d. perton ; sheet decreased by 412 tons, or 65°5 per 
cent., and in value from £11 18s. 2}d. to £11 18s. 2d. per ton; 
tinned plates decreased by 60 tons, or 14°85 per cent., and in 
value from £19 1s. 14d. to £19 0s. 14d. per ton; wrought 
decreased by 1973 tons, or 54°9 per cent., and in value from 
£14 18s. to £13 6s. 3d. per ton. In coal, copper, iron, chains, 
pig, sheet, tinned, and wrought, Great Britain sends 90 per cent. 
of the entire import. Though there has been a continued 
increase in British trade since 1885, the figures of 1887 compare 
badly with those of 1883, when imports and exports were 
greater by 50 and 65 per cent. respectively. Steel exported to 
Great Britain decreased by 9 tons, or 5°6 per cent., and in value 
from £15 2s. 14d. to £14 17s. per ton. This metal is of fine 
grain, and smelted entirely by charcoal. White lead decreased 
by 30 tons, or 5°1 per cent., and in value from £27 0s. 8d. to 
£26 16s. per ton ; paraffin found a good market in India, where 
1267 tons, or 62°4 per cent. of the entire export were consigned, 
the value rising from £5 13s. 4d. to £5 18s. 44d. per ton. The 
principal question of the day for Trieste is the cessation of the 
freedom of the port which enabled merchants to stow away 
goods without prepaying the duty, to unpack, repack, and 
manipulate them at their pleasure, and re-export them without 
any expense, thus placing them in a most favourable position 
compared with other places. Of late years the free ports and 
towns have disappeared nearly everywhere, as they do not corre- 
spond to the requirements of trade, which can no longer be 
carried on by given channels, but chooses its own markets. 
This has been the case with Trieste, part of the trade has taken 
other routes, and the freedom of the port has prevented other 
industries from settling at Trieste, as their produce paid the duty 
on manufactured goods, whilst those within the Custom-house 
frontier paid duty on raw material only. Though Trieste is a 
free port, all goods cannot be imported free, the Government 
taxing its monopolies and the town levying duty on certain 
articles. 

Russia: Coa! industry of Poland.—The production of mineral 
coal is the only one which has developed and made real progress 
in the last few years, the network of railways having been com- 
pleted in such a way that the greater part of the collieries are 
connected with almost all the factories in the country. The use 
of mineral coal has become general, and its consumption increases 
yearly. All the known coal mines are in the Dombrowa hollow, 
near the Prussian-Silesian frontier. They number twenty-eight, 
employ 9572 workmen, 7824-borse power, and yield annually 
nearly 1,902,305 tons of coal. Surveys made in the mines be- 
longing to the Franco-Italian Company have shown the average 
thickness of the beds to be from 49ft. 2in. to 57ft. 6in., giving a 
quantity of 56,426,000 tons. It may, therefore, be estimated 
that with proper working the beds already worked may feed all 
the industries of the country, and supply all their requirements, 
for hundreds of years to come. 

Russia: Coal supplies.—In the Transcaspian region the price 
of wood has gone up considerably, so that it is time to think of 
introducing another combustible there. The forests of this 
region have been cut down; there is no Jonger trace of them on 
both sides of the railway, and that to a long distance. In the 
centre of Russia in Europe the dearness and scarcity of coal are 
always apparent. The crisis still lasts, and presses heavily on 
the population. Some factories, such as those in the Govern- 
ment cf Catherinoslaw, for example, while though near the 
collieries of Donetz, prefer to obtain their coke from England to 
risking the irregularities in the supply of Russian coal. The 
loaf sugar factories at Kharkow purchase coal at any cost, so as 
to execute their orders and not suspend production. The most 
curious feature is, that the Koursk Kharkow-Azov Railway, 
which cuts the Donetz basin in two, has obtained authority to 
use English coal. The curious spectacle is presented of Russian 
goods trains worked by English coal carrying native coal. 

Sweden: Trade of Gothenberg in 1888.—Durirg the year 1888 
a decided improvement has taken place in commerce and trade. 
Since 1875 prices have had an almost uninterrupted downward 
tendency, but at the close of 1887 they rose, and during 1888 
the rise continued and extended to several branches of trade, 
with the result that the prospects for 1889 are rather satisfac- 
tory. Imports of coal, coke, implements, machinery, ores, pig 
iron, increased, and of rails decreased. Coal and coke increased 
by 28,237 tons, or 8°45 per cent., in spite of the higher rates 
in England, and the rise in freight of 3s. per ton. The import 
of Welsh coal, chiefly anthracite from Swansea, extensively used 
for household purposes, was the largest on record. The price 
rose from 15s. to 16s. per ton in 1887 to 23s. during the latter 
part of 1888, but the freight was nearly double. English 
cok® also increased, notwithstanding the competition of 





Westphalian coke. English gas coke, especially from Lon- 
don, was in t demand. Implements and machinery in- 
creased by £25,006, or 17°5 per cent. Iron and rails in- 
creased by 5025 tons, or 34°42 per cent. Bar iron increased 
slightly, owing to the meditated duty; but which never 
came into effect, there was a large increase in the import 
of pig iron. Rails decreased by about 2500 tons. Oils in- 
creased by 176 tons, or 3°12 per cent.; the anticipated large im- 
port of Russian petroleum was not realised, the article being 
inferior to American. Exports of iron increased by 4131 tons, 
or 3°7 per cent. The briskness in the iron trade during the 
early part of the year did not last. The demand being abated, 
prices declined, and another year of depression followed. 
Attempts to form a union of iron producers did not succeed, 
and quotations, which at the commencement of the year were, 
f.o.b. Gothenberg, £7 1s. 4d. per ton for hammered iron, 
£7 6s. 8d. nail rods, £3 1s. 4d. pig iron, £7 2s. 8d. rolled iron, 
declined gradually, and at the close of the year were £6 &s., 
£6 18s. 8d., £3, and £6 18s. 6d. respectively. Forced sales by 
insolvent works had a bad effect on prices, especially on pig iron, 
the stock of which is much reduced, and some works have 
ceased producing; it is therefore expected that higher prices 
will be obtained during the present year. The cause of the 
decreased demand for Swedish iron is the new process of manu- 
facturing iron, which reduces the demand for the best Swedish 
makes for those special purposes for which not long ago no other 
iron could be used. It is a peculiarity that during 1888, while 
the price of Swedish iron continually declined, that of foreign 
iron advanced. The export of zinc ore increased by 802 tons, 
or 3°7 per cent. The shipbuilding yards in this district have 
been very active throughout the year, and turned out several 
steamers for native and foreign—principally Russian—account. 
An important steamship company here received ten tenders for ¢ 
building a cargo and passenger steamer of about 500 tons 
register, five tenders from England, four from Sweden, and one 
from Germany. One of the English tenders was accepted, 
being £4200 lower than the cheapest Swedish and £1370 lower 
than the German offer. If English manufacturers made them- 
selves more known in foreign countries, they might easily open 
up new channels for their industries. The Hallands or West 
Coast Railway, reducing the time between Copenhagen and 
Gothenberg from twenty to nine hours, was opened during the 
year. 








AMERICAN ENGINEERING NEWS. 


American Society of Civil Engineers.—The annual convention was 
held in June, at the pleasant summer resort of Seabright, on the 
coast of New Jersey. The attendance was not very large, but 
quite a number of the most prominent members were present. The 
first paper of the convention was an historical paper on ‘‘ American 
Railroad Bridges,” by Mr. Theodore Cooper, the eminent bridge 
engineer. In the discussion, Mr. George H. Thomson, of the New 
York Central Railroad, who is well known as an advocate of rivetted 
work, gave some statistics of the amount of rivetted bridge work 
in the country, including about 17,000ft on his own line. The next 
a of the day were “‘ Timber Trestle Bridges for Railways,” by 

r. C. Palmer; ‘‘ Componential Trusses for Travelling Cranes,” 7 
Mr. H. B. Seaman; ‘‘The Sibley Bridge,” by O. Chanute, H. W. 
Breithaupt, and J. F. Wallace; ‘‘ Lime-Sulphite Manufacture in 
the United States,” by O. E. Michaelis; and ‘‘The Development 
of the American Rail and Track,” by Mr. J. E. Watkins, curator of 
the Engineering and Transportation Department of the National 
Museum. In this paper it was shown that the first flange rail was 
designed by Col. Robert L. Stevens, chief engineer of the Camden and 
Amboy Railroad, while on a voyage to England to purchase rails; 
his object was to avoid the expense attendant upon the use of chairs 
as used in England. The President’s address reviewed the p 
of the different branches of engineering science, On June Sond 
there was an interesting discussion on the purity of water supplies, 
with especial reference to the trouble with alge; the best means 
to keep the water in good condition was shown to be to keep it in 
circulation, to aerate it, and to treat reservoirs as aquariums, with 
a proper relation of animal and vegetable life in the water. The 
committee which had been appointed by the society to investigate 
the recent disaster by the breaking of the South Fork dam, then 
presented a progress report, showing in the main that the dam was 
strong enough in itself, but that the insufficient size of the spi!lway 
was responsible. Some very interesting remarks on this subject were 
made by Mr. W. J. McAlpine, one of the oldest and most experi- 
enced engineers in this country, whose experience in dam work had 
been very large. He showed that it was quite possible to build safe 
dams of earth. On June 24th a business meeting was held, at 
which the final report of the Committee on the Sections of Wheels 
and Rails was received, and the committee discharged. Arrange 
ments were made to appoint committees on standard rail sections, 
on uniform methods oF testing materials for metal structures, on 
the investigation of the purity of water supplies, and on the 
revision of the society’s constitution. In the afternoon a visit was 

id to the Hyatt filtration and aeration plant at Long Branch, and 
in the evening the annual banquet was held. On June 25th the 
report of the Committee on Wheels and Rails was read ; also a 
er on ‘Flat-topped Rails and Cylindrical Wheels,” by Mr. 

. J. Whittemore. Papers on ‘‘ Highway Improvement” and 
“The Setting of Cement,” by Professor Landreth, followed. Two 
aaa were then read Ly Mr. E. E. Russell Tratman, one on ‘‘ The 

mprovement of Railway and Street Railway Track,” and the other 
on “ Metal Track for Railways.” The former paper showed the 
improvements that have been and should be made; and umong the 
street railways was described the line at Southampton, England, 
built by Mr. Edward Wilson, M.I.C.E., of London, on bis own 
system. The latter paper was an abstract of a report to the United 
States Government, made by Mr. Tratman a few months ago. The 
next papers were, ‘‘ The Settling Basins of the Vicksburg Water- 
works,” by Mr. Delafield; ‘‘Ship Canals,” by Mr. Peary; and 
“The Railways of Mexico,” by Mr. W. B. Parsons. The conven- 
tion then closed. 

Heavy locomotive.—The Rhode Island Locomotive Works have 
recently built an engine of the ‘‘ten-wheel” type—six-coupled 
wheels, and a four-wheeled leading truck—for hauling fast, heavy 
a trains on the Chicago, Milwaukee, and St. Paul Railroad. 

ylinders, 19in. by 24in.; valve ports, 18in. by lin. and 2#in.; 
valve travel, hin. ; outside lap, 1,in.; driving wheels, 64in. 
diameter. The boileris of fin. steel, 56in. diameter; with 236 
tubes 2in. diameter. The fire-box is 78in. by 34in., with a brick 
arch and an inside deflecting plate to the fire-door. The rods are 
of steel channel section, with phospor bronze bearings; the axles are 
of steel. The working pressure is 180lb. per square inch. The 
total weight in working order is 110,000 lb., 85,000 Ib. wre | on the 
drivers, and 26,0001b. on the truck. There has been a tendency of 
late towards this class of engine for fast passenger service, on 
account of the growing weight of trains hauled, and the Michigan 
Central Railroad has had very good results from its ‘‘ ten: wheelers” 
for this class of service. 

A waterways convention is to be held at West Superior, Wis., 
in August, by representatives of all the leading cities and com- 
mercial bodies in the North-west and on the chain of great lakes; 
there will also be delegates from the New England and Canadian 
seaboard. It is expected that about 600 delegates will be present 
including a number of prominent men, The object of the conven- 
tion is to promote the interests of deep water navigation. 

New lake steamers.—A new company has been o! ised to put 
on a line of new boats between Buffalo, N.Y., and Dauluth, Minn. 








There will be six passenger and six freight boats, 325ft. long, 





carrying capacity 3500 tons. The pumenaee, boats are to be built 
for speed, to make the round trip in a week, including the handling 
of freight. All the boats will be built of steel. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday the s,s, Collingham, which has been built by Messrs, 
Raylton Dixon and Co., for Messrs. Harris and Dixon, of London, 
took her trial trip from the Tees. This vessel’s dimensions are— 
length over all, 305ft. 3in.; breadth, 38ft.; depth moulded, 
22ft. 10in., with a deadweight capacity of 3650 tons. Her engines, 
which have been built by the North-Eastern Marine Engineering 
Company, Wallsend, worked most satisfactorily, a speed of 12 knots 
being, we areinformed, maintained. After trial, the vessel returned 
to Middlesbrough to Joad for China, 

On Saturday, the 13th inst, the Tyne Shipbuilding Co., Jaunched 
at Willington Quay, a steel screw steamer named the Ceres, of the 
following dimensions:—Length between perpendiculars, 210ft.; 
breadth, 31ft.; depth, 16ft. This vessel has been built for Messrs, 
Fisher, Renwick and Co., of Newcastle-on-Tyne, to the order of Mr, 
Kroguis, of Helsingfors, Finland, and will be fitted with triple- 
expansion engines, having cylinders 17in., 28in., and 46in. by 30in, 
stroke, and 150 1b, working pressure, and with large donkey boiler, 
four powerful steam winches, steam and hand steering gear amid- 
ships, right and left-handed screw steering gear aft, and all facili- 
ties for rapid loading and unloading of cargo. 

On Tuesday last the new steel steamer Aislaby, just completed 
by Messrs. Ropner and Son, Stockton-on-Tees, had her trial trip 
from the Tees, After adjusting communes a long run was made, 
when everything was found to work satisfactorily, the steamer 
attaining a speed, we are informed, of over eleven knots. This 
steamer is an addition to the fleet of Messrs. R. Ropner and Co.; 
she has been built under the supervision of Captain Rooke, their 
marine superintendent, and will carry 4350 tons deadweight; her 
engines and boilers are of 1260 indicated horse-power, and have 
been supplied by Messrs. Blair and Company. e steamer pro- 
ceeded to the Tyne, where she will load her first cargo. 

On the 15th inst. Messrs. Craig, Taylor, and Co., launched the 
steamship Wyndcliffe, which has been built for Messrs. Douglas 
H. Morgan, and Co., of Newport, Monmouthshire. Her dimen- 
sions are:—Length, 278ft. ; breadth, 37ft.; depth, 19ft. 8in. She 
has double bottom for water ballast in holds, and in peaks for about 
500 tons. She will be fitted with four steam winches, and steam 
steering gear ; patent windlass, light houses, screw gear aft, and 
all modern improvements, so as to admit of rapid loading and dis- 
charging. The engines, on the a three-crank sys- 
tem, are being constructed by Messrs. Middleton Pratt, of Hud- 
dersfield, and are of the following sizes:—Cylinders 20in., 33in., 
and 54in. by 36in. stroke, two large stee] boilers 1601b. pressure. 

On the 13th inst. Messrs. Ropner and Son launched the steel 
screw steamer Tynedale, of the following dimensions :—Length 
overall, 282ft. 6in.; breadth, 38ft. 10in.; depth moulded, 21ft. 1lin. 
This steamer has been built under special survey to class 100 Al at 
Lloyd’s, and will carry 3300 tons d.w. on Lloyd’s summer freeboard; 
she has a short full poop, in which is fitted accommodation for 
captain and officers, raised quarter-deck, long bridge extending to 
foremast, short well and T.G.F., cellular bottom for water ballast ; 
she is built on the web frame principle, and will have all the latest 
improvements for a first-class cargo steamer ; her engines are b 
Messrs. Blair and Co., on the triple expansion principle of 1 
indicated horse-power, with two large steel boilers working at 1601b. 

The steel screw steamer Adula was launched by Messrs, 
M'‘Ilwaine and M‘Coll, Belfast on Monday, July llth. She has 
been built for Messrs, Leach, Harrison, and Forwood, Liverpool, 
and is specially fitted for the passenger service in the West Indies 
of the Atlas Company. Her dimensions are—212ft. by 29ft. by 
12ft. hold, with large, airy, well-ventilated p 4 oda- 
tion on the main deck. engines, which have been made by 
the same builders, are triple compound, having three cranks; 
the cylinders are 18in., 30in., and 49in. diameter, with a stroke 
of 33in., steam at 1601b, pressure being supplied by two large 
single-ended boilers, having six furnaces. e vessel has been 
constructed under the superintendence of Messrs. William Esplen 
and Son, consulting engineers, Live |. 

On the same day, the s.s, Embiricos, built and engined by the 
same firm, went on her trip, and after a thoroughly satisfactory 
test, sailed for Cardiff, at which port she docked the following 
evening, having steamed the distance—nct less than 300 miles—in 
twenty-five hours, or about twelve miles per hour. The Embiricos 
has been built for Mr. A. Embiricos, of Braila, specially for grain 
carrying, from the specifications and under the superintendence of 
his consulting engineers, Messrs. William Esplen and Son, Liver- 
pool. She is of the ‘‘ well deck” type, 275ft. long by 38ft. beam 
moulded, and 17ft. 3in. depth of hold, and is built entirely of steel, 
and classed 100 A 1 at Lioyd’s, with water ballast in double 
bottoms, deep tank and peak tanks. The engines are triple com- 
pound, having cylinders 21gin., 36in., and 59in. diameter, by 42in. 
stroke of piston. The boilers are three in number, made entirely 
of steel, and working at 160]b. pressure. 

On the 13th inst., a large concourse of people assembled on the 
banks of the Wye to witness the launch of one of the enormous 
caissons built by Messrs. Edward Finch and Co, for the Barry 
Graving Dock Company. This caisson will close the graving dock, 
which is the largest in existence, and, when the second or inter- 
mediate caisson—to be launched from the same mag in a few days 
—is in place, will be able to take in four large ships at one time. 
All the arrangements having been completed, the caisson, weighing 
about 350 tons, gracefully glided into the water in the presence 
of several of the directors of Finch and Co. and of the Barry 
Graving Dock Company, and was at once taken in tow of four 
tugs for Barry. Mr. James Ware, the chairman of the Graving 
Dock Company, and Mr. John Lowdon, their manager, accompany- 
ing her on the voyage. Also on Monday, the 15th inst., there were 
launched from the same yard five more of the 150-ton steel coaling 
lighters, built to the order of the Admiralty. 

On Wednesday, the 10th instant, there was launched from the 
yard of Earle’s Shipbuilding and Engineering Company, Hull, the 
screw steamer Juno, which they have constructed to the order of 
Messrs. Thos. Wilson, Sons, and Co., of the same port, for their 
Norwegian passenger trade. The dimensions are 215ft. by 30ft. by 
22ft. 6in. depth of hold. The vessel is built of steel, of the awning 
deck type, having a flush deck all fore and aft, cellular double 
bottom for water ballast, and collision bulkhead of curved form for 
giving additional strength. The first-class passenger accommoda- 
tion is amidships, and will comprise spacious dining saloon, smoking 
room, ladies’ room, and all 'y conveni , while the main 
saloons will be fitted in polished woods with carved work and 
marble panelling. The arrangements are such as will enable the 
accommodation to be readily extended fora large additional number 
of passengers in case of need, and a comfortable cabin is fitted aft 
for second-class passengers. The captain and officers are berthed 
amidships, the crew’s quarters being forward, and the ’tween-deck 
made available for emigrants. Steam steering gear is fitted amid- 
ships, and a powerful screw hand gear aft, and the vessel will be 
schooner rigged, with pole masts. Her machinery comprises a set 
of triple-compound engines with cylinders 20in., 31l4in., and 54in. 
diameter by 33in. stroke, and two large steel boilers fitted with 
Henderson’s self-cleaning grate bars, and made for a working 
pressure of 1601b. per square inch, : 

Messrs. Earle’s Shipbuilding and Engineering Company have also 
just completed the new line and well-fishing vessel Doric, built by 
them for the Grimsby Steam Fishing Company, and of which a 
description recently appeared in our columns. She is similar in 
construction to her predecessors, Arctic, Baltic, Celtic, and on 
Saturday last she was taken on the measured mile off Withernsea 
for her official trial trip, where she attained a mean of 10} knots, 
and as these boats are intended for fishing off the Faroe Islands, it 
will be seen that speed is an important consideration with them. 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(from our own Correspondent.) 

Tur week which has elapsed since the quarterly meetings has 
demonstrated that ironmasters are determined to get the advanced 

rices then declared. Inquiries for quotations by consumers have 
ne Lay me met by replies conveying the full advances 
announced for Quarter-day. Buyers protest that they cannot give 
the prices, but this is netbing to makers, who for the present are 
fairly well provided with orders. Makers express the full convic- 
tion that orders at the advances will soon be forthcoming, and that 
buyers will find it impossible to cover their requirements on any 
other terms. 

On ’Change this—Thursday—afternoon, in Birmingham, con- 
sumers hesitated a good deal to concede the increased prices 
demanded, and many of them freely declared that they shall not 
buy far forward, but shall test the stability of the market. The 
extent of business done in manufactured iron was not, therefore, 
very large, but it was larger than on qu irter-day itself. Consumers 
do not deny the reasonableness of current advances by manufac- 
tured ironmasters in face of the great rises in raw materials and 
wages, and the anticipated further early advauce in wages, but 
the difficulty which they find themselves confronted with is that 
they cannot realise equal advances or anything like equal advances 
on manufactured goods, 

The advance which has been declared in marked bars includes 
all the South Staffordshire list houses without exception. Messrs. 
Wiliiam Barrows and Sons, Messrs. John Bradley and Co., and 
Messrs. Brown and Freer, have on this occasion acted in concert 
with the other best bar firms, and have also declared the 10s. rise. 
Thus, in a period of not more than three weeks, the bars, boops, 
sheets, and plates of the three firms just specified have advanced £1 
per ton, the advance now declared following, it will be remem- 
bered, a similar independent rise by these firms announced on 
June 25th. 

Tbe Earl of Dudley’s list for the new quarter stands at:— 
£8 12s. 6d. for common bars, £10 single best, £11 10s. double best, 
and £13 10s. treble best. Rivet iron is £11, £12 10s., and £14 10s. 
for the three several qualities, beginning with single best. Angle 
iron is £9 28. 6d. lowest quality, £10 10s, single best, £12 double 
best, and £14 treble best. T-iron is £9 12s. 6d. lowest quality, 
£11 single best, £12 10s. double best, and £14 10s. treble best. 
Strips and hoops from 14 to 19 w.g. are £9 2s, 6d. lowest quality, 
£10 10s. single best, £12 double best, and £14 treble best. For 
20 g. Jin. the quotations respectively are £10 2s. 6d., £11 10s., 
£13, and £15; whilst for fin. iron an additional £1 is required. 

Messrs. W. Barrows and Sons’ new prices are now:—B.B.H. 
bars, £8; best, £9 10s.; and best best, £10 10s.; best scrap bars 
and best chain bars also £9 10s.; and double best scrap bars and 
double best chain bars £10 10s, Plating bars are £8 10s.; and best 
plating bars, £10; angle bars, £8 10s. ; t, £10; and double best, 
£11; best T and rivet iron, £10; and double best swarf ditto, 
£11. B.B.H. plates are £9 10s.; best boiler, £1010s.; double best, 
£11 10s.; treble best, £12 10s.; and extra treble best, £15 10s. 
Sheets cpg are £9 10.; 24g., £11; and 27 g., £12 10s.; hoops 
up to 18w.g., £8 10s.; and best, £10. Charcoal iron is quoted :— 
Double best bars, £16 10s.; best plates, £19 15s.; best charcoal 
sheets also £19 15s.; singles, £21 5s.; lattens, £22 15s,; double 
best charcoal slit nail rods, £17 ; and rolled ditto, £18 10s. 

The new quotations of Messrs. Noah Hingley and Sons are:— 
Netherton ‘‘ Crown,” best, £8; Netherton ‘‘ Crown,” best ‘‘ horse- 
shoe,” £8; Netherton best rivet, £8 10s.; Netherton best best 
plating, £9; and Netherton ‘‘Crown” treble best, £10. 

Messrs. E. T. Wright and Son, of the Monmoor Ironworks, give 
their advanced quotations at those works as:—‘‘ Monmoor Best” 
lates, £8 10s.; ‘‘Monmoor” sheets, £8 5s.; ‘‘Monmoor” 
bars, £7; “‘ Monmoor” hoops, £7 10s, The ‘‘ Wright” qualities 
are, as usual, 10s, lower than these rates, 

On ‘Change to-day it was the expressed belief, in some circles, 
that the upward movement will not stop where it is, but that 
before very long we shall see a further 10s, advance in marked 
bars. These people pointed, in support of their argument, to 
the continued rise in pigs and coal, and to the advance in iron- 
workers’ wages, which is shortly to occur as the result of the 
accountants’ investigation of the employers’ books, now nearly 
completed, But while such second advance is not improbable, 
the general ex tion of the market does not extend so far. 
But it should remembered that even the present advanced 
ee are only £1 above the lowest point known in the trade 
or thirty years, and they are only just half of the value realised 
= same qualities during 1873—74, when marked bars reached 


The following table shows the fluctuations in the prices of marked 
bars during the last eleven years :-— 


1878—September 510% 1881—Septembe #10 
ee 0 mober .. 

1879—November .. 800 1882—September .. 8 00 
1879—December 9 0 O | 1888—February 710 0 
1880—May .. 8 0 0 1886—May .. 700 
1880—October .. .. 710 0 1888—October 710 0 
1881—April .. .. .. 7 00] 1 uly .. 8 00 


This shows an average for the last eleven years of £7 14s. 2d. 
The age for the previous eleven years—from 1867 to 1879—was 
£11 9s. 6d.; but at one time during that period, namely, in 
1873, marked bars were sold at £16—just double the present price. 
Sheets, now at £7 10s, to £8 10s., were sold in 1873 at £22 per ton. 
Coal was then from 18s, to £1 per ton, and slack 10s. 6d. Coal is 
at present an average of 9s., and slack, 5s. 

The advance of £1 per ton in best thin stamping sheets fore- 
shadowed on quarter day by Messrs. Crowther Bros. and Co., 
Kidderminster, has now become general, and all the South 
Staffordshire and East Worcestershire firms quote this week £1 per 
ton advance. The material affected is indifferently iron or steel. 
Tinned sheets are also advanced £1. Reports vary as to the pro- 
gress of the —- proposals in this trade. By some they are 
said to be making satisfactory progress, but in other and, it is 
believed, better-informed circles it is said that a hitch has occurred, 
But this will make no difference in regard to the advance in prices, 
which now become £10 to £11 per ton. 

Sheets for galvanising and merchant purposes were fully as 
strong to-day as at the quarterly meetings. Demand was not 
extensive, since the galvanisers were not busy, and the advances 
check buying, consumers being very unprepared to give the full 
quotations asked. Makers, however, are still booking some good 
lines, and wherever any concession on Association rates is allowed 
consumers are very willing to give out big lots. But makers do 
not encourage such business, declaring they must insist “ee full 
rates; and as there is no lack of employment at all at mills, they 
mostly stand firm, Galvanising sheets of 20g. were this afternoon 
quoted £7 15s,, 24g. £8 5s., and 27g. £9 5s. per ton. Makers 
assert that the increased price leaves them little profit, and that a 
further advance is certain. 

Surprise has been occasioned by the action of the Galvanisers’ 
Association in declining officially to advance prices. But the 
assumption is that mv | are content with the gradual rise that is 
taking place without the impetus of official action, and that they 
fear to check the not abundant demand by declared advances. In 
this the Association are perhaps wise. e colonial demand still 
remains very disappointing, but a satisfactory trade is doing with 
South America, South Africa, and some parts of India. Prices of 
galvanised corrugated sheets of 24 g. now range from £12 to £13 
at the works, according to brand, and £12 10s. to £13 10s. delivered 
iiverposl in bundles, Spelter is still advancing, and it is thought 
that £20 per ton will soon be touched, 





Unmarked merchant iron, such as bars, hoops, strips, &c., is 
very strong, mostly at the 10s, advance which has recently been 
attained, mand is fair, but cannot be described as large. 
Buyers’ operations are checked by the rapid upward movement, 
and they cannot yet see their way to obtain commensurate 
advances for their finished manufactures, Second-class bars made 
by the best bar firms are quoted £7, while common bars are £6 5s. 
to £6 7s, 6d., and good merchant bars £6 10s. to £6 15s., the 
market scarcely responding to the maximum prices. Hoop and 
merchant strip commands £7, with some makers trying even for 
£7 5s. Small rounds, for which some large Indian specifications 
have just been received, are £6 15s., and angles £7 10s. to £7 15s. 
Tube strip has been relatively cheap of late at £6 15s., owing to 
the agreement between the strip iron makers and the wrought iron 
ube trade, But adeclared advance is expected at atrade meeting 
to be held in London on the 23rd inst. 

The pig iron trade is fully as strong this week as last. Con- 
siderable sales are being made, notwithstanding the high rates 
ruling. Sellers will not give way on any side. Derbyshires and 
Northamptons are quoted 52s, 6d., Lincolns, 53s, 6d. South 
Yorkshire pigs were 55s. to 57s, 6d. per ton. Native pigs are 
very firm. An indication of this is that the Lilleshall Iron Com- 
pany, Shropshire, have withdrawn all quotations for the present. 
Staffordshire all-mines are 60+. to 62s. 6d. hot blast, and 85s, to 
87s. 6d cold. The Spring Vale brand of native pigs are uoted: 
—F.B H. iron, 60s.; B.F.M., 553.; part-mine, 48s. ¥d.; and com- 
mon, 45s. 

Hematites are steady and in moderate call at 62s. 6d. for 
No. 1 of the Tredegar Company's make, and 61s. 6d. No. 3, 
while No, 4 second quality is 50s., all delivered here. Barrow and 
Cumberland hematites are 62.. 6d. to 64s,, delivered here. 

Native pigs having arrived at a price at which some Middles- 
brough brands can step in, despite tue lls. 6d. freightage rates 
—or thereabouts—the northern producers have not been slow to 
take advantage of the situation, and several parcels of Middles- 
brough pigs have accordingly been placed in Staffordshire this 
week, 

The Heavy Ironfounders’ Association have resolved on advancing 
their prices 10s, per ton for rolls, wheels, and other iron and steel 
works machinery castings. 

A better tone is observable at date in the United States trade in 
tin-plates, steel rods, guns, and machinery. 

anufacturers buth of heavy and light bardwares report more 
favourably this week of the demand from South Africa, the River 
Plate, Chili, India, and certain of the Continental markets. 

The railway companies are proving good customers just now for 
locomotive tubes, carriage fittings, and stores of various kinds; 
and most of the local railway rolling stock companies have orders 
in hand that will carry them well into the autumn, and chietly for 
foreign and colonial markets, Best iron and naval tackle and 
fittings are in good request for the shipbuilding districts. 

The Small-arms Factory at Smalt Heath, Birmingham, will 
shortly be very busy turning out 4000 a week of the new magazine 
rifle. Over 600 workmen are employed at present. 

The Shah was much interested in these premises on his recent 
visit to Birmingham, and particularly in the manufactory of Messrs. 
Elkington, the well-known electro-plate makers, &c., where he 
made several purchases, 

The strike among the Staffordshire and Worcestershire wrought 
nailmakers has terminated. The operatives are to continue work- 
ing at the old prices until the 27th inst., and the employers will 
then pay the 10 per cent. increase which the men demand, 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—All branches of the iron trade fully maintain the 
strong position that I have reported of late, and the tendency of 
prices is still in an upward direction. In some quarters, however, 
there is a disposition to question whether this upward movement 
in wages and the price of raw material, in fact in everything con- 
nected with the production of iron, is not being pushed on to an 
extent which is scarcely justified by the actual condition of trade. 
At present the demand is fully backing up the higher range of 
prices which have come into operation, and there is a scarcity of 
raw material, which must, so long as it lasts, give undoubted 
strength to the market. In the matter of fuel the requisite 
supplies of coke are difficult to obtain, even at advanced prices, 
and in some brands of pig iron which are largely used in this 
district makers have ceased offering at all, whilst finished iron 
makers are experiencing a decided scarcity of puddle bars. Some 
of the difficulties in connection with obtaining supplies of material 
may possibly be modified as the year advances, and it is not 
unlikely that coke, which at present is one of the most serious 
considerations, may become rather more plentiful, as the increased 
winter’s trade in house-fire coal necessarily throws a larger pro- 
duction of slack upon the market. For the immediate future, 
however, there is no prospect of any giving way in prices; in fact, 
makers, both of pig and finished iron, are still so well sold for some 
time ahead, that they are in the position of being practically 
independent of future business for several months to come; and if 
any change is to take place at all, it cannot be looked forward to 
until late on in the year. 

The Manchester iron market on Tuesday was only moderately 
attended but there was a fairly steady business doing, although the 
transactions put through did not represent operations of any really 
great weight. Prices both for pig and manufactured iron were 
very strong in most cases, at an advance upon those ruling last 
week. For Lancashire pig iron local makers have put a substan- 
tial advance upon their list rates, which had remained stationary 
for a month or so previously, and for delivery equal to Manchester 
they are now quoting 49s. 6d. for forge, an 6d. for foundry, 
less 24 per cent. They have not been selling much iron on the 
basis of these prices, but they are not at all anxious to book orders 
just at present, and hold firmly to their full list rates. The con- 
tinued scarcity of some of the district brands is bringing outside 
brands of iron more freely into this market, Middlesbrough forge 
iron being now offered in the — of Lincolnshire, of which there 
is very little to be bought, whilst the high prices quoted for Derby- 
shire and foundry enable Scotch iron to compete here readily. 
There are some brands of Lincolnshire to be bought at 49s. 6d. for 
forge to 50s. 6d. for foundry, less 24, delivered here, but with about 
one exception makers are so heavily sold that they do not care to 
quote at all, and any iron they have to sell is being reserved to 
meet the requirements of their regular customers. For Derbyshire 
iron quotations remain at about 51s. to 51s, 6d. for the cheaper 
brands, with the best makes quoted at about 52s. 6d. to 
53s., less 2%, delivered here. The upward tendency in 
warrants is being fully borne out by a steadily hardening up 
in the prices quoted by makers both for Scotch and Middles- 
brough iron, The first-named brand has advanced fully 1s. per 
ton during the last week or so, and good foundry brands of 
Middlesbrough are not quoted at anything under 48s, 10d. net cash, 
delivered equal to Manchester. Some forge brands ot Middles- 
brough are being offered here with the view of taking the place of 
Lincolnshire at about 46s. 10d. net cash, delivered ; but this is an 
exceptional price, and the well-known brands could not be obtain- 
able at so low a figure, 

In hematites there is not much doing, but makers generally are 
so fully sold that they have really little or nothing to offer, and for 
some brands quotations are scarcely more than nominal, the 
average current prices for delivery in the Manchester district being 
about 60s, to 61s. for good foundry qualities. 

In the manufactured iron trade there has been a general advance 
in — following upon the quarterly meetings last week, and for 
delivery in the Manchester district, both | and North Stafford- 
shire bars are quoted at £6 15s. per ton, hoops at from £6 17s, 6d. 





to £7 2s, 6d., and sheets at £8 to £8 5s, per ton. There has not 
been much business doing at these figures, buyers having scarcely 
settied down to the advanced rates, but makers are so well sold 
that their position is not affected by any temporary holding back 
on the part of buyers, and, in fact, they are very indifferent about 
selling at anything below current rates, 

With regard to steel-plates, the market remains much the same 
as reported last week, and makers in the neighbourhood of Man- 
chester still hold firmly for £9 5s, for delivery to consumers in this 
district, with other Lancashire plates and Scotch and Yorkshire 
plates quoted at about £9. There is, however, not much real 
business being done, consumers being under the impression that, 
although makers are very full of work for anything like early 
delivery, they may in some instances be anxious to secure business 
for later on in the year, and that this may possibly lead to some 
slight concessions on the full prices being offered to buyers. Under 
these circumstances consumers, where their requirements are 
covered for the present, are showing a disposition to hold back 
from placing out further orders. 

Reports, both from the employers and from sources representing 
the workmen, continue very satisfactory as to the condition of the 
engineering trades throughout this district. There is no falling 
off in the activity which has prevailed for some 1ime past through- 
out all branches, and new work continues to come furward freely. 
‘ue report issued for the past month by the Awalgamated Society 
vf Engineers shows a further steady decrease in the number of 
unemployed members on the books. In the Manchester district 
there is slightly under 2 per cent. of the members receiving out-of- 
work support, but the returns for the whole of the districts con- 
nected with the society show even better results, and the general 
average is not more than 1j per cent. of the members in receipt of 
donation benefit. ‘This is a lower percentage than bas been 
recorded for a number of years past, and the reports as to the 
state of trade from all the principal industrial centres are very 
encouraging as to the continuance of the present satisfactury con- 
dition of employment. A special feature is the exceptionally good 
demand for patternmakers and smiths, and with the first- 
named class of workmen the books show really an absence of 
unemployed, there being only twenty-three patternmakers through- 
out the whole of the society at present on donation benefit, as 
compared with sixty returned for the previous month. Here and 
there in isolated cases wages continue to advance, and the report 
points out that this continued upward movement in wages and con- 
cessions which are here and there being obtained with regard to 
hours of labour and piecework, are in themselves conclusive indi- 
cations of the general improved state of trade. 

As an illustration of the development of the milling tool for 
various classes of work hitherto performed by the planing and 
slotting machine, a short description of a powerful machine tool 
specially designed for milling the edges of plates, which has just 
been completed by Messrs. Kendall and Gent, of Manchester, for 
an Italian shipbuilding firm will be of interest. This machine 
consists of a strong bed with uprights, and carrying a cramping 
beam substantially the same as in ordinary planing machines, but 
the saddle for carrying the main spindle is traversed along the bed 
by a steel guide screw, having all the motions so arranged that it 
can be adjusted rapidly by power in any direction, and is also pro- 
vided with the ordinary feeds for cutting. A special feature is a 
very strong steel spindle carried in the headstock, which can 
adjusted to any angle, andis also provided with a side adjustment 
by which the milling tool is enabled to follow any required outline 
or curve on the plates. The machine is adapted for taking in 
plates up to 20ft. in length at one setting, but if it is required to 
operate upon plates of greater length it is so arranged that this can be 
readily effected by simply re-adjusting the work. Ample provision 
is made by means of a trough running the full length of the ma- 
chine for the continuous lubrication of the cutting tool throughout its 
entire traverse. Another specially-designed planing machine has 
also just been completed by the same firm, which is so constructed 
that the planing of an engine bed can be entirely completed at one 
setting, thus insuring perfect accuracy throughout. is machine 
is provided with double cross slides, the front cross slide carrying 
tools for longitudinal work, whilst the second cross slide is arranged 
to carry transverse tool-boxes for the faces and caps of the engine 


8. 

The condition of the coal trade remains without any very mate- 
rial change. There is, perhaps, a little more doing in house fire 
qualities, which is an indication that buyers are becoming anxious 
to get in stocks earlier on in the season than usual, but pits are 
still only being kept on about four to five days a week, stocks 
continue to accumulate. Lower qualities of round coal meet with 
a fairly active demand for iron making and steam , and 
engine classes of fuel continue in brisk request, with a scarcity of 
supplies so far as slack is concerned. Prices are steady at late 
rates, best coal averaging 10s.; second qualities, 8s. to 8s. 6d.; 
common coal, 6s, 6d. to 7s.; burgy, 5s. 9d. to 6s. 3d.; best slack, 
4s, 9d. to 5s.; and common sorts, 3s. 9d. to 4s, 8d. per ton. Coke 
suitable for iron-making purposes continues in very active demand, 
with prices bardening, quotations at the ovens ranging from 13s. 
up to 14s, and 15s. per ton according to quality, i 

Barrow.—In hematite pig iron there is a very steady and brisk 
trade doing, and orders are all round very large and full. This 
remark particularly applies to Bessemer qualities of pig iron, which 
are in large consumption by steel makers, and which are likely to 
be needed in greater bulk in the nearfuture. With this view a few 
additional furnaces are being put in blast, and deliveries are being 
increased as well on home as on foreign account. There isasteady 
position as regards stocks, and they are not accumulating either at 
makers’ works or in the hands of speculators, who are not doing 
much business at present, because makers have few stocks, and 
are well sold forward in respect of the increased output of iron 
which is now coming into the market. Prices are steady at 50s. 
per ton for mixed parcels of Bessemer pig iron net f.o.b., and 
49s, 3d. for No. 3 forge and foundry iron. There is a brisk and 
steady tone in the steel trade. There are plenty of orders in the 
market, but business is slow, because makers are so fully sold 
forward. There is a steadiness in prices, which are firm at £4 15s. 
per ton net f.o.b. for heavy sections, £5 5s. to £6 for light sections, 
and £6 15s. for colliery rails, There is a growing demand for steel 
flates and angles for shipbuilding purposes, Makers are fully em- 
ployed on large orders, and their producing power is not so large 
as is required. About 900 tons of ship steel is produced in the dis- 
trict each week, and all finds a ready market. Plates are quoted 
at £5 17s. 6d., and angles at £6 2s. 6d. per ton. Boiler plates in 
steel range up to £8 per ton. Billets, tin-plate bars, hoops, and 
general Siemens-Martin steel are in brisk and active demand. Ship- 
builders and engineers are more actively employed. The demand 
is brisk in the mercantile marine department, and is likely to lead 
to the placing of important orders in this district. During the 
week the Admiralty have placed with the Naval Construction and 
Armaments Company at Barrow the order for three cruisers of the 
second class, and of the Medea type, but of rather larger displace- 
ment. These ships will be of 3400 tons displacement, 300ft. in 
length, and 43ft. breadth of beam. They will be driven by engines 
of the triple-expansion type, of 9000-horse power. Other im- 
portant contracts have to be given out by the Admiralty, and of 
these Barrow expects to get a share. Iron ore is firm in tone, at 
from 10s. 6d. to 13s. per ton for ordinary qualities net at mines. 
The coal and coke trades are buoyant, and evidences of better 
prices are presenting themselves. Shipping is busily employed, 
and a good prospect is afforded of the winter's trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE miners have received their first advance of 5 per cent, This 
rise in fuel, to be followed by another in October, will necessitate 
an increase in rolling prices. In the rolling mills business is very 
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brisk ; but it is doubtful if the higher prices which may soon be 
charged will be paid so freely. Manufacturers, whatever the con- 

q , Will bliged to advance the value of their material 
to meet the increased quotations for coal. 

Sheffield exports to the United States for the quarter ended 
June last show a decrease in steel and an increase in cutlery as 
compared with the corresponding quarter of 1888. 

The Midland Railwa. , mien as evidently been able to place 
its coal contracts outside South Yorkshire. It stubbornly ro anor 
to give the 2s. 6d. per ton advance, though it was understood that 
it would have come to terms at 3d. less. To this the South York- 
shire coalowners would not consent. The company was the only 
one which refused to give the increased contract rates, and pro- 
ceeded to experiment with other qualities of coal in order to ascer- 
tain whether they could not secure a cheaper supply. At a meet- 
ing of the South Yorkshire Steam Coalowners’ Association, held in 
Barnsley, the subject was talked of, and it is still exciting intense 
interest in the coalfield, for the Midland contract is a big item— 
some 800,000 tons per annum. 

Messrs. John Brown and Co., Atlas Works, and Messrs. Charles 
Cammell and Co., Cyclops Works, are at ieee very full of work. 
In the armour-plate department the work for the new first-class 
battleships is being vigorously proceeded with. At Messrs. Brown’s 
the plates for the Renown are, in the rough, 26in., to be after- 

s reduced to a thickness of 18in. At Messrs. Cammell’s a 
plate for the Royal Sovereign was rolled on Saturday morning, 
which is stated to be the largest and heaviest plate ever yet rolled. 
The weight from the rolls was sixty-five English tons, and it was 
afterwards brought down to 18in. finished. At the Atlas Works 
there are also in hand propeller shafting for H.M.S. Blenbeim and 
Blake, the Australian cruisers Phoenix and Psyche, the new Spanish 
cruisers, and for the new Atlantic liner of the Hamburg-America 
Company, in addition to gun forgings for Woolwich Arsenal. The 
company is also full of orders in the flue department, the patent 
ribbed boiler flues being in increasing request. Messrs. Cammell 
and Co. have similar work on hand, and several other of the heavy 
establishments are as busy as they can be. 











THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Tue Cleveland pig iron trade was in a somewhat quiescent condi- 
tion throughout last week, but the favourable reports received 
from the quarterly meetings held elsewhere, together with the 
announcement of a decided improvement at Glasgow during the 
last few days, have had a marked effect, and prices have again 
advanced. At the market held at Middlesbrough on Tuesday 
last there were many eager buyers, but sellers generally took an 
independent tone, and would not commit themselves for large 

uantities, or for deferred delivery. The price asked for No. 3 

.M.B., when the market commenced, was 39s. 6d. per ton, but 
before the close it could not be bought for less than abs. 9d. For 
delivery to the end of the year consumers were willing to give 40s., 
but merchants seemed to have but little to dispose of, and makers, 
if willing to sell at all, demanded that price for prompt delivery, 
and a considerable extra for forward. 

It is scarcely likely that much will be done in warrants until the 
holiday at present occupying the Glasgow people is over. The 
price current has risen to 9d. per ton, or 9d. more than it was 
at the beginning of last week. 

Messrs. Connal and Co.’s stock of pig iron at Middlesbrough is 
still decreasing. On Monday last it was 205,411 tons, represent- 
ing a reduction of 2429 tons during the week. At the beginning 
of the year they held over 250,000 tons. At Glasgow also 
their stock is slowly decreasing, the quantity in hand being 
1,025,656 tons. 

The demand for finished iron is again improving, and in view of 
the higher prices demanded in Staffordshire, and the enhanced 
value of materials and labour, makers in Cleveland are assuming 
a more independent attitude. The prices quoted on Tuesday were 
as follows:—Iron ship plates, £6 5s. per ton; girder plates, 
£6 10s. ; boiler plates, £7 5s, ; ship angles, £5 15s.; and common 
bars, £5 15s. to £5 17s. 6d, all free on trucks at makers’ works, 
less 24 per cent. discount. There is no change to report in the 
_ —" Ship plates are still quoted at £7 per ton, and angles 
at 

Some of the long expected orders for swift cruisers for the 
British Admiralty appear to have been recently given out. At all 
events, contracts have been entered into for at tS twelve vessels. 
Three of these are to be built by Messrs. Palmers’ Shipbuilding and 
Iron Company, at Jarrow-on-Tyne ; three by the Naval Construc- 
tion and Armaments Company, Barrow-in-Furness; one cruiser and 
one battleship by Messrs. Armstrong, Mitchell, and Co., of 
Elswick, while other cruisers have been entrusted to the Glasgow 
Engineering Company, Port Glasgow, the Fairfield Works, Govan, 
and Earle’s Shipbuilding Company, at Hull. It has always been 
— that the placing of these contracts would enhance the 
value of shipbuilding material and labour. This has actually been 
the case to a certain extent, and it would have been much more so 
but for a certain lull which has lately taken place in giving out 
new orders for mercantile vessels. This lull seems to be now pass- 
ing away. Several orders for stern frames, keels, and other 
forgings for shipbuilding have lately been given out, which is a 


sure sign that shipowners are again in the mood to increase their 


fleets. 

On the 11th inst. General Stevenson, commanding the Northern 
Military District, and Colonel Stockley, of the Royal Engineers, 
made an official visit to the works at the mouth of the Tees, for 
the purpose of ascertaining the most suitable site for the establish- 
ment of a battery of two quick-firing guns. It has been proposed 
to place it near the end of the South Gare breakwater, from which 
_ the entrance to the river could be completely dominated. 

he above officers were accompanied by Major Belk, commander 
of the Tees Submarine Mining Corps, and secretary of the Tees 
Defence Committee, and by Mr. J. H. Amos, secretary to the Tees 
Conservancy Commissioners, It is understood that a report em- 
bodying the result of the visit, and the recommendations of 
General Stevenson and Colonel Stockley, will shortly be drawn u 
and presented to the War Department, and that this will be fol- 
lowed by the establishment and arming of the proposed fort. 

As part of the programme of the ensuing meeting of the British 
Association at Newcastle-on-Tyne, it has been decided to organise 
a visit to the Cleveland district on the 19th of September. A local 
committee has been appointed to arrange a programme for the 
visitors, They are to leave Newcastle at 9 a.m., and on arrival at 
Stockton to embark on board a steamer which will stop at various 
riverside wharves, enabling all who are so di to visit the 
neighbouring works. Finally, the South Gare Breakwater will be 

hed, a lunch being provided in the saloon of the steamer 
on the way. In the evening the visitors will be entertained at 
dinner at the two Middlesbrough clubs. An opportunity will be 
given to those who are interested in mining matters to i 
certain selected Cleveland mines. It is thought that the number 
of excursionists may reach 200; but in view of the fact that the 
day fixed will be a day after the conclusion of the meeting at 
Newcastle, there is iderable probability that the more infiuen- 
tial members will have left the district, and that the excursionists 
will mainly be composed of loca] people. 

A wages arrangement of considerable importance has just been 
amicably arrived at between Messrs. Bolckow, Vaughan and Co. 
and the workmen employed at their Eston steel works. For 
the last two — wages have been fixed according to the pro- 
visions of a sliding scale. Considerable dissatisfaction has, how- 
ever, existed among the workmen, because, owing no doubt to the 
low price of heavy rails, they did not receive as much benefit as 
they thought wy beg entitled to from the better state of trade 
in general. The last ascertainment, made three months ago, only 
gave them 4 per cent. advance, and when the scale terminated 
they re to renew it unless on more favourable conditions, 











The company offered an extra 2 per eent., which was Fg nf 
declined. At length, after much discussion between Mr. Trow, 
representing the men, and Mr. Hilton, taper an | the employers, 
it was agreed that the basis price should be raised by 5 per cent. 
The men have now 84 per cent, more than they had in 1887, when 
the scale was first made. It has further been mutually agreed that 
the ascertainment periods shall in future be made for two, instead 
of for three months. es 

The accountants appointed to ascertain periodically the position 
of the Cumberland coal trade have just issued the following 
certificate, setting forth the price of coal in that district for the 
three months ending June last :— 

**To the Cumberland Coalowners’ Association and the Cumber- 
land Miners’ Association :— 

“Gentlemen,—In accordance with the terms of the memorandum 
of —- entered into on the 25th February 1887, for the 
establishment of a sliding scale to regulate the w of the classes 
of labour therein refe: to, we have obtained and verified returns 
from the collieries in the Owners’ Association, and we hereby 
certify that the net average ae rice of coal for the three 
months of April, May, and June, 1859, was 5s, 5-Old. per ton. 
—R. F. Miller and Co., Barrow-in-Furness; Edward Sparks, New- 
castle-on-Tyne.” It does not seem from this return that coal- 
owners are as yet obtaining the benefit of the high prices which 
consumers are now paying. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

BusINEss has been very quiet this week in the Glasgow district, 
in consequence of the fair holidays which began on Friday last, and 
are not yet concluded. The iron market was closed from Thursday 
afternoon till Tuesday morning. Towards the close, the tone of 
the market became very firm. Prices of Scotch, Cleveland, and 
Cumberland warrants each made some advance, Scotch iron being 
done at 44s., the highest point touched for a considerable time. 
The improvement was due to various causes, among them being a 
better foreign demand, and the termination of the last of the 
strikes. The ship ts are ily small owing to the holidays, 
but they still compare well with those of the corresponding week 
of last year. They amount to 6211 tons against . There is no 
change in the amount of the output, and only a small quantity of 
iron has been taken out of store. 

Special brands of makers’ iron have been in rather better demand, 
1000 tons of No. 1 Coltness, for America, having been among the 
more recent sales. Prices are firm as follows:—Gartsherrie, f.o.b. 
at Glasgow, No. 1, 52s.; No. 3, 50s.; Coltness, 55s. 6d. and 53s.; 

loan, 54s. 6d. and 53s.; Summerlee, 54s. 6d. and 52s. 6d; 
Calder, 54s. 6d. and 50s.; Monkland, 45s. and 43s. 9d.; Clyde, 
50s. 6d. and 48s.; Govan, at Broomielaw, 44s. 6d. and 43s. 6d.; 
Carnbroe, 47s. and 45s, 6d.; Glengarnock, at Ardrossan, 52s, and 
46s.; Eglinton, 44s. and 43s.; Dalmellington, 45s. 3d. and 44s, 3d. ; 
Shotts, at Leith, 53s. and 50s. 6d.; Carron, at Grangemouth, 32s, 
and 49s, 

During the last two weeks there bas been exported from Glasgow 
machinery to the value of £21,000 ; locomotive engines, £18,245 ; 
sewing machines, £7900; steel goods, £10,500; and general iron 
manufactures, £46,500. 

The manufactured iron and steel works have been closed during 
the week, but the prospects are better, owing to the finish of the 
rivetters’ strike. Before the shipyards were closed for the holidays 
intimation was made that the day of re-opening could not be fixed, 
but would be intimated in the newspapers. is notice was re- 

rded as equivalent to a general lock-out of all the workers on the 

lyde, and was therefore a most serious matter. It had the effect 
of alarming the rivetters and inducing them to confer with the 
representatives of the employers, and the result has been an agree- 
ment on the question of wages, under which the rivetters will begin 
work at once after a long strike. Orders, which are held back 
owing to the strike, will now be given out to the makers of iron 
and steel, and a period of healthy activity is anticipated. Prices 
of both finished iron and steel are firmer. 

The coal trade has been quiet in the Glasgow district, but more 
active in other parts of the country. The inquiry for shipment is 
moderately good and the prospects appear to be improving, prices 
being slightly better than they were two or three weeks ago. 

The most important event in Scotland during the last few 
days has been the official announcement that negotiations 
are in pi between the directors of the Glasgow and 
South-Western Railway and the directors of the North British 
Railway for the amalgamation of the South-Western with 
the North British Company on the basis of a four per cent. per- 
petual preferential dividend to the South-Western ordinary stock, 
with a lien on the undertaking of that company. The negotia- 
tions are now indeed believed to be practically completed, and 
application will be made in next session of Parliament for powers 
to carry them into effect. Fora i bl ber of years the 
two railways have had very close business relations, and are 
already joint proprietors of the Glasgow City Union Railway. 
From a shareholder's point of view, the South-Western is likely to 
reap the greater advantage from the combination, and this opinion 
was confirmed on the announcement being made by the South- 
Western stock at once leaping up 10 per cent. on the Stock Ex- 
change. At the same time, the union would undoubtedly add 
greatly to the power and influence of the North British as a rail- 
way system, and probably also improve the traffic facilities of the 
general public. ~~ board of directors and management would 
suffice, instead of the three boards and three staffs of officials that 
now direct the North British, South-Western, and City Union 
railways, and it is believed that a very considerable economy would 
thus be effected and greater efficiency attained. e amalgama- 
tion would give the North British two direct routes to London— 
one on the east coast and the other by the Midland system—and 
it would increase its mileage in Scotland from about 1000 to over 
1300 miles, as compared with the 700 odd miles owned by the 
Caledonian Railway Company. 














WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tus week will mark an important era in the shipping history of 
Cardiff, as from the end of the week Barry will begin its career, 
and the long reign of the Taff and the Bute Docks have an impor- 
tant interference, or, at least, so think those who have been ardent 
believers in and supporters of the Barry Docks, and who mond 
that Barry will subtract three million tons exports from the Bute. 
It will be well to watch carefully the returns, and then, according 
to the old dictum, prophecy. Pais may be said, that great interest 
is centred upon the undertaking, and that from the date of my 
dispatch there will be the beginning of great festivities and 
rejoicings, 

There has been a singular run of deaths in connection with the 
undertaking. First one and then another of the moving spirits 
were swept away until five were erased from the list, and now the 
lady who was to lead the van in the festivities—the mother of Lord 
Windsor—has been cut off. 

I hear that several large steamers are ready to take away 

oes, 

pon one matter there cannot, I am told, be any difference of 
opinion, the admirable way in which railway and docks have been 
completed. 

The coal trade is as buoyant as ever, and though the week’s 
total this week will be seriously interfered with by the Barry 
rejoicings, yet up to date there has been no falling away in 
activity at the collieries, or in quotations on ’Change. . 

Prices keep up remarkably well. t steam commands from 
138, to 14s,; seconds, 12s, 3d. to 12s, 6d.; Monmouthshire, 11s, 6d. 


House coal quotations are unchanged, notwithstanding that we 
are now in the middle of the quiet season. For small bituminous 
there is a continuance of active demand, Coke, too, is in good 
4 , best is selling at 11s, 6d, Pitwood isin request at 18s, 3d, 


At Swansea best anthracite is selling for lls.; best steam 
13s, 6d.; small bituminous, from 8s. 6d. to 9s. This last-named 
class of coal vies with best steam coal in the freedom of sale, and 
in many places the supply is too small on account of the activity 


at the coke ovens, 
There is an —a trade doing in the Newport district, though 
complaints as to the falling at the docks continue. For the 
resent interest is centred on Barry and its connection with the 
hondda, Newport will have its day in turn when the great 
Syrhowy and other fields of coal begin to be tapped, and the 
working out of the house collieries, which is occu one by one, 
simply precedes this, 

An important colliery in the Caerphilly district ends its histo 
in a few days. This is Energlyn, which has supplied Ireland wit! 
a great deal of coal. Energlyn coal, and the coal from the 
Crumlin Valley, have for some years stood well in the Irish 
market. 

Messrs. Finch and Co., of Chepstow, successfully launched two 
large iron caissons a day or two ago ‘‘ bound ” for Barry, 

Ironmasters report 3 vonidenaile amount of business, but with 
some difficulty execution, some from lack of men, others of 
a = — case, the waters at — = —_ tionally 
ill-placed. ing a day or two ago to one of the chief agen 
be tagestind the nti ‘fo ther as critical. This is ue 
in the ordinary run of things there are two hot summer months in 
store, and unless there is a speedy change, such as a great thunder- 
storm only could bring about, there must be a stoppage more or 
less. The management has evidently done its best in the art of 
using water over and over ayain. hen it is allowed to run off, 
the soul of it, so to state, is wrung out of it. 

Pig iron warrants are up 6d. and Scotch pig le. 

’ Further reference to Crumlin Works shortly. 

Prices generally are looking upwards. I note at Swansea this 
week a change at last even in rail quotations. Steel rails, heavy 
sections, £5 to £5 2s. 6d. ; light, £5 10s. to £6, Sleepers, angles, 
channels, &c, are all advancing ; quotations given according to 
specifications. Steel sheets are at £9 5s, to £9 15s.—more accord- 
“— higher gauges. 

in-plate blooms, Bessemer, £4 12s, 6d. to £4 15s.; tin-plate 
bars, £5 to £5 5s.; Siemens tin-plate bars, £5 7s. 6d. to £5 10s, 

There was a large attendance on 'Change at Swansea on Tuesday, 
and a good deal of animation characterised business, The only 
complaint of note was that prices were not moving upwards, There 
is plenty of business doing, with the drawback of small prices. If 
tin-plate makers could so combine as to get their plates to pro; 
in price in harmony with those for the raw material they would be 
happy. As it is they cannot, and some degree of concern marks 
tin-plate busi. at Swa and Newport. Stocks are higher 
now than at this time last year. Last week 37,000 boxes came into 
stock, and 30,000 were exported. Present quotations:—Coke, 
12s, 9d. to 13s.; Bessemers, 13s. to 13s. 3d.; Siemens, 13s, 6d. to 
13s. 9d. Charcoal is improving in demand. Prices: Siemens, 27s, 
to 


28s. 

The Cowbridge and Aberthaw Bill has passed, and now the 
Welsh Railways Union Bill is on. The difficulty on the Neath and 
Brecon line appears to be subsiding by degrees. 

Some slight ferments are occurring in the coal district. On 
Tuesday the boys struck at Penrbiwceiber, and set upon one 
unfortunate boy who continued working. It was a strike in minia- 
ture, even to the assault. The Radstock colliers on strike are 
appealing to South Wales colliers for aid. The Ocean men are 
again complaining, and this and other indications show that there 
are rocks ahead in the present _——. Colliers want a larger 
proportion of profit, and quite ignore the fact that when coal was 
so long at 6s, and 7s, per ton they had a moderate living, but coal- 
owners lost on every ton sent to port. 














THE DIRECTOR-GENERAL OF ORDNANCE FAcTORIES.—The Secre- 
tary of State for War has appointed Mr. William Anderson, 
M. Inst. C.E., of the firm of m, Anderson, and Co., to be 
Director-General of Ordnance Factories. 


Sanp Core Ratis.—An attempt is now being made in this 
country to introduce a curious system of forging patented in the 
United States by Mr. R. H. Libby, which consists in working a 
sand core into forged bars, rails, kc. The process may be thus 
briefly described :—-‘‘ When it is desired to apply it to steel manu- 
facture, a case or box of sheet iron is made of the size desired ; 
this is filled with finely-powdered silica or fine sand, and placed in 
the mould a few inches seg the bottom, so that the melted metal 
will run under and around its sides to the desired thickness. The 
metal is poured in and the work coutinued until the box containing 
the silica is covered on the top as well as on the bottom and sides, 
so that when the process is completed it contains within it the box 
of silica; the ingot is now y to be manipulated as if it were 
solid steel, and can be rolled or drawn to a rod of less than lin. 
in diameter, or hammered into flat plates, or any other form 
desired. No matter how finely drawn or flattened, the sand core 
will be found in the centre, with the steel covering evenly 
distributed over it.” Our readers will be able to form their own 
opinions as to the value of sand cores in bars of iron and steel. 


De_ta MeTaL.—At the time when the first locomotive engines 
of the Pilatus Mountain Railway were pre I constructed by the 
Schweizerische Lokomotiv and Maschinenfabrik, the question arose 
to find a material which could be cast, and at the same time 
possess not only a very great tensile strength, but also great 
elasticity. Delta metal being the only one answering these re- 

uirements, the worm wheels of the brake gear, 16jin. diameter, 
ke the first engines, were made of this material, These worms 
gave complete satisfaction, eighteen more were supplied, and the 
pinions were also ordered to be cast in Delta metal. For testi 
the strength of each casting separately, a test bar was formed wit 
the pattern moulded and cast along with it in one piece, the bars 
were then cut off and tested by Professor Tetmayer, of Zurich, the 
results showing a tensile strength of from 214 to 234 tons per square 
inch, with an elongation of 40 to 30 per cent. on a length of 7gin. 
Besides these tests, the constructor of the Pilatus Railway, Captain 
Locher, had the following direct tests made :—One of the Delta 
metal pinions having been in use for a long time, the teeth had 
worn off about 1 mm.,=,in., so that their thickness at the foot 
was gin., and at the top ygin., bya breadth of 4{Zin. It was then 
tested to show how much force would be required to break such a 
tooth, the strain acting upon it under as unfavourable conditions 
as in reality are ever experienced. As shown in the following, 
the pinion was - in the testing machine between two 
clamps, acting on the entire breadth of the top of the teeth. The 
test made by Professor uy shows the follo results :— 
Pj: 5,9, 10, 12, 14, 15, 16, 17, 18, 19, 20, 21, 214. A L: 0, 0°015, 
0019, 0-059, 0°098, 0138, 0°169, 0-208, 0°244, 0-295, 0°354, 0-472, 
broke ; P indicating the stress in tons, and A L the shortening in 
decimals of an inch of the distance L originally measuring 2jin. 
Both as regards P and A L the results were unexpectedly favour- 
able. The Vitznau-Rigi — Company, after making satis- 
factory tests in 1887 with two Delta metal pinions, put in six more 
in the course of last year. The introduction of Delta metal axle- 
boxes for the engines of the Fészthal Railway meee! gave also 
very good results. Every engineer knows the difficulty to get 


hydraulic — tight even when made of the best bronze, and 

working at a pressure of not more than 200 to 

however, are made of Delta metal they 

— trace of sweating even at a pressure of 500 to 600 atmo- 
eres, on account of the —— of Delta metal.— 

Miontaviahe, , June 8th, 1889. 


800 atmospheres. 


If they, will not show the 
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NEW OOMPANIES, 
Tae following companies have just been regis- 
tered :— 
Howell and Company, Limited. 
This is the conversion to a company of the 


company in consideration of £600,000, payable 
£350,000 in cash, with option to pay any portion 
thereof up to £250,000 in perpetual debenture 
stock, bearing 44 per cent, interest, secured by a 
mortgage of all the heritable or real subjects, 
fixed plant, and machinery of the new company. 
The remaining £250,000 of the purchase money 








turer 


cler! es 
F. J. Seccombe, Albany-villa, Leatherhead, clerk 1 


business of steel manufacturers carried on by is — in fully-paid ordinary sbares, The 
Howell and Co., * = near he regrages It was | S2becrivers are:— 8 
istered on the 8t' inst., with a capital of i 56, Charlotte-street, Portland- 
£100,000, in £100 shares, Lhe subscribers aro:— | ince wlicitor ne ean 
R. M. Bland, 82, Munster-square, N.W., ac- 
J. B. Howell, Hathersage, Derby, stee fi ‘ © ani gest gaetngipargnllaellla 
turer a ey a ee er ee eee ee A. R. Monks, 8, Exeter-road, Brondesbu soli- 
Mrs. Howell, Hathersage, Derby 1.1. fe oe es 
Miss M. B, Howell, Hathersage, Derby.. :. .. 1] John Ste hen, 5, Birchin-lane, surveyor .. .. 1 
Miss C, Y. 8. Howell, oe y Derby ..... 1] W. H. Whaite, 17, Ospringe-road, N.W., clerk .. 1 
8. E. Howell, Ramnoor, Sheffield, steel manufac- . J. Bedford, 28, Torriano-avenue, N.W., clerk 1 
aes : 


Mrs. 8. E. Howell, Ramnoor. Sheffield .. .. .. 
J. A. Howell, Werneth, Oldham, steel manufac- 
a Se ee ae ey et ee ey ee ee 
The number of directors is not to be less than 
two, nor more than five; the vendors are the first, 
and Mr. S, E. Earnshaw Howell is appointed 
managing director, at £500 perannum ; qualitica- 
tion, five shares. The company in general meet- 
ing will determine the remuneration of the 
ordinary directors. The purchase consideration 
is £78,174 10s. 10d., payable in cash and shares, 


Jones’ Sewing Machine Company, Limited. 

This company was registered on the 5th inst., 
with a capital of £160,000, in £5 shares, to uire 
the business of Messrs, William Jones and John 
Jones, trading at Guide Bridge, Lancaster and 
elsewhere, as Jones and Co., as manufacturers of 
sewing machines, and as mechanical engineers, 
The subscribers are :— " 
*Wm. Jones, Birkdale, Southport, sewing ma- 


Re ee eee ee aT ey 1 
*John Jones, Alderley Edge, sewing machine 
eS ara ae ae ae ee ee ee 1 
*J. E. Mellor, Dukinfield, cotton spinner ‘ 1 
*Lord Bellew Barmeath, Dunleen, Ireland... .. 1 
*W. H. Howarth, M.P., Eccles, Manchester, 
barrister a Sh O8 ae 60. ae) eee. ep 1 
*J. Watson Sidebotham, M.P., Bowdon, Cheshire 1 
E J. Sidebotham, Bowdon, Cheshire, medical ‘ 
man oo «8 a oe 


The number of directors is not to be less than 
three, nor more than seven; qualification, £250 
in shares or stock; the first are the subscribers 
denoted by an asterisk; remuneration, £1000 per 
annum, to be divided as they may determine, 





Mill’s Boat-lowering Hooks Company, Limited. 

This company was istered on the 8th inst., 
with a capital of £25,000, in £1 shares, to acquire 
the patent rights of Wm. Mills, for an improved 
slip hook for ry < pling and instant 
neously releasing ships’ ts, cargo slings, rail- 
way trucks, and for all purposes where automatic 
coupling is desirable—No, 2387, dated October 
30th, 1884 The subscribers are :— 








Shares. 

“Rear Admiral Stapleton J. Greville, Laleham, 
aaa ae 1 

J. Watson, St. Elms, C: disk d, Clapham, 
inspector of machinery, R.N. .. 1 
*G. N. Duck, J.P., Fairlie, Ayrshire 1 
*J. Coley Bromfield, C.E., Hove, Sussex .. .. 1 
F.8. Snowden, Clapham .. .. .. .. «. 1 
J.J. Cha) , 18, Clifford’s-inn, solicitor ..  .. 1 

H. J. Hobdell, Canonbury Railway Station, auc- 
tioneer .. .. ° ¢ 00 06 ce es 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, 250 
shares ; the first are the subscribers denoted by 
an asterisk; remuneration, £500 per annum, to 
be divided as they may determine. 


T. R. Oswald and Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £15,040, divided into 1500 cumu- 
lative £5 per cent. preference shares of £10, and 
forty founders’ shares of £1 each, to carry on in 
all branches the business of shipbuilding and 
repairing, marine and general engineering. The 
subscribers are :— 

Founders’ shares. 
*T. R. Oswald, Milford Haven, shipbuilder.. .. 1 


*J. M. Mordaunt, Milford Haven, shipbuilder .. 1 
a Sea, jun., 85, Gracechurch-street, coal 
eee eee ee eee ee 
J. F. Oswald, 6, New-square, W.C., barrister .. 12 
Mrs. T. R. Oswald, Milford Haven.. .. .. .. 1 
Mrs, J. M. Mordaunt, Milford Haven .. .. .. 1 
A. L. Oswald, Milford Haven, ship draughts 2 


The number of directors is not to be less than 
two, nor more than five. The company in general 
meeting will appoint remuneration, e first two 
subscribers are the first directors. Registered 
office, Milford Haven, 


Wilkinson Sword Company, Limited. 

‘This com was registered on the 8th inst., 
with a capital of £75,000, in £25 sh: to acquire 
the ye | Works, Chelsea, and the business of 
sword an sword-bayonet manufacturers, army, 
navy, and —— contractors, carried on there, 
and at 27, Pall Mall, under style of the Wilkin- 
son Sword Company. The subscribers are:— 


C. F. W. Rust, 129, London Wall, commission 
merchant 


H. W. Latham, Oakley Works, Chelsea, engineer 
E. D. Schluter, 24, Mark-lane, merchant .. .. 
T. W. Withers, 24, Aldermanbury, commission 
H Webley B shi Sh oe ¥e, 06 gene es 

. » Birming . MP «6. cc is 
T. H. Sturkey, 144, Great Charles-street, Bir- 
J. T. Musgrave, 22, Mansell-road, Acton, clerk .. 

The number of directors is not to be less than 
two, nor more than five; the first are Messrs, J. T. 
Latham, R. Kirschbaum, and R. Berg; qualifica- 
tion, £1000 in shares or stock. The first two of 
the before-mentioned directors are to receive 


£250 per annum respectively, and the third £100 
per annum, 


St 





Fairfield Shipbuilding and Engineering Company, 
Limited. 


This is a reconstruction of the company in liqui- 
dation of the same title. It was registered on the 
10th inst., with a capital of £500,000, divided 
into 25,000 cumulative £6 per cent. preference 
shares, and 25,000 ordinary shares of £10 each. 
The old company was formed as a continuation of 
the business of John Elder and Co., and the busi- 
hess and property is to be transferred to the new 





The number of directors is not to be less than 
four, nor more than seven; the first are Sir Wm. 
George Pearce, Bart., Richard Barnwell, Sir 
William McOnie, Sir James Robertson, LL.D., 
and Richard Saxton White; qualification, £1000 
in shares or stock. The company in general 
meeting will determine remuneration, 


Otis Steel Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £600,000, in £10 shares, to 
acquire the property, rights, powers, and privi- 
leges of the Otis Iron and Steel Company, of 
Cleveland, Ohio, U.S.A. The subscribers are :— 


Shares. 
*J. T. Smith, C.E., Stratford-on-Avon .. .. .. 
*B. Gibbins, 70, Great Bridgewater-street, Man- 


chester, nail manufacturer .. .. .. .. .. 50 
W. Sapper, 4, Tokenhouse-buildings, stockbroker 50 
H. R. Boyce, 65, Warrington-crescent, W., soli- 

| RCS Saar ee eee 
F. W. Firth, 43, Cecil-road, Upton Manor .. 1 
E. J. Paine, Reigate, solicitor .. as 1 


H. pia 12, Cumberland-terrace, N.W., soli- 

¢ e a6 eh! 32 be Se OO \ 56 2s ae 46 

The number of directors is not to be less than 
three, nor more than nine; qualification, £500 
in shares; remuneration, £700 per annum to the 
chairman, and £350 per annum to each ordinary 
director. The first two subscribers and Messrs. 
C. F. H. Bolekow, F. Lebmann, and R. Wigram 
are the first directors, 





Ruston, Proctor, and Company, Limited. 


This wn | was registered on the 12th inst., 
with a capital of £250,000, in £10 shares, to 
acquire the business of Mr. Josepb Ruston, at 
Lincoln, trading as Ruston, Proctor, and Co., as 
agricultural and general engineers, machine and 
implement makers, an agreement between the 
North of England Trustee, Debenture, and Assets 
Corporation, Limited, and the Debenture Corpo- 
ration, Limited, of the one part, and R. Brutton, 
of the other part, regulate the purchase. The 
subscribers are :— 
Shares, 
*Joseph Ruston, Monks Manor, Lincoln, agricul- 
tural and generalengineer .. .. .. .. «. 
‘G. M. Hutton, Gainsbro’, director of companies 
*A, E. Tylor, 117, Leadenhall-street, merchant .. 
J. T. Tweed, Town Clerk’s Office, Lincoln, soli- 


ee 


citor aS ae ae ee ae ee ee 
8. Mosley, 104, King-street, Manchester, char- 
tered accountant te e466 S660 on, 26 
R. F. Allured, 104, King-street, Manchester, 
chartered accountant .. .. .. 1. os os 
*Theodore Fry, M.P., Woodburn, Darlington, iron 
eee ee ee eee ae 1 
The number of directors is not to be less than 
three, nor more than five; qualification, £1000 
in shares or stock; the first are the subscribers 
denoted by an asterisk. The company in general 
meeting will determine remuneration. 


~~ = 





Westinghouse Electric Company, Limited. 
This company was registered on the 11th inst., 
with a capital of £600,000, in £10 shares, to acquire 
the patents, goodwill, business, machinery, and 
property of the American company, known as 
the Westinghouse Electric Company. The sub- 


scribers are :— 
Pref. shares. 
*Sir Henry Whatley Tyler, M.P., Pymmes Park, 
monton .. . 


*Francis Pavy, Foley House, Portland-place .. 100 

*John Dixon Gibbs, 18, Warwick-street, Regent- 
eee ee are 

C. C. Macrae, 26, Cheyne-walk, Chelsea, barrister 20 

Wm. D'Oyly, 24, Westbourne-terrace, W. .. .. 

H. — Morton, 574, Old Broad-street, soli- 
citor ob | Se ee. Ge 6k) et te a oe ae 

H. R. Laing, 3, Drapers-gardens, stockbroker .. 20 


The first three subscribers and George Westing- 
house, jun., and 8, Humbird are the first directors, 
the number of whom is not to be less than three, 
nor more than twelve; qualification, 100 shares; 
remuneration, £2000 per annum, to be divided as 
they may determine. 








SocieTy oF ENGINEERS.—Arrangements have 
been made for the Members and Associates of the 
—- = —_ a - visit the Outfall 

wage Precipitation Works—in progress—at 
Crossness, on Sender, the 30th inst. Pte steam- 
boat Celia has been specially engaged to convey 
the party. 

THE WATER WE DRINK.—A lecture upon this 
-“— was delivered by Mr. Peregrine Birch, 
M. Inst. C.E., at the Sanitary Institute, on Frida 
last. Referring to the a supply, Mr. Bire 
said :—“‘ From the experience of nearly a quarter 
of a century since the last serious cholera epidemic, 
it appears that if by filtration the organic matter 
in water be kept within limits, which are perfectly 
practicable at the Thames intakes, as good a water 
—from the point of view of the guardians of the 
public health—can be obtained from that river as 
that supplied from the chalk or from the moun- 
tain gathering grounds. Before arriving at this 
conclusion, I have made a very careful examina- 
tion of the Registrar-General’s returns for the 
last ten years, and am satisfied that districts 
drinking Thames water have been at least as free 
from zymotic disease of all kinds as those sup- 

lied exclusively from the Kentish chalk and the 

ew River, or the city of Glasgow supplied from 
Loch Katrine.” Coming to the pro; which 
has frequently been made to supply the whole of 
London from the chalk, the lecturer stated that in 
his — this would be practically impossible, 
even if it were proved to be desirable to + 80, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 





Application for Letters Patent. 


*,* When patents have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


8th July, 1889. 


10,935. Leve, F, Nowlan, London. 
10,936. Gores, E. Townshend, Birmingham. 
10,937. Gear for Suirrinc Daivine Betts, W. Lewis, 


Bristol. 

10,938. Coverinc Iron Hinozs, &c., R. H. Gibson, 

Birmingham. 

10,939. Preventinc Waste in Removat of Liquips, 
H. E. Phillipson, Dublin. 

10,940. ELecrricaL Coup.inos, F. T. Hollins, Derby. 

10,941. Payine Out and Joinine Cases, R. Gwinnett, 


jparkbrook. 
10,942. AxLe Caps, G. Moore, sen., A. L. Stamps, and 
G. Moore, jun., Birmingham, 
10,943. Toys, E. Whitworth, Nottingham. 
ee Seqrieamse Survuss, &., W. C. Habicht, 


urg! 
10,945. Fezpinc Fort to Furnaces, J., T., and J. 
Vicars, jun., Live 
— — Biscuits, J.,T., and J. Vicars, jun., 
‘ive! , 
10,947. PeramMBULATOR STEER1NG, W. T. Smith, and J. 
Clough, Bolton. 
10,948. Steam Enainegs, C. Lewis, Smethwick. 
10,949. Doustinc Frames, G. Ormondroyd and W. 
Webster, B: ‘ord, 
10,950. Rotary Enorngs, J. Melvin, Glasgow. 
10,951. Papers for DestRoyine Fvizs, E, Wilson and 
E. B. Wood, London. 
10,952. ORNAMENTAL TuBgEs, T. R. Voce, Birmingham. 
10,953. Impressinc Woop, T. T., and W. Jones, Man- 
chester. 
10,954. Pneumatic Inkstanp, A. D. von Makfalva, 


mdon., 

10,955. Heatina, Dryino, &c., J. Johnston, Man- 
chester. 

— Cravats, F. Forberg and F. Reinemann, 

ndon, 

10,957. Hovper for Fiac-starrs, E. Ried, London. 

10,958. Locks and Inpicators, W. Parry and R. 
Griffiths, Carnarvonshire. 

10,959. Bakino Ovens, &., W. A. Thoms, Brighton. 

10,960. PREsERVATION of BaRRELS, C. Coldicott, Wor- 
cestershire. 

10,961. Bett Fastener, P. Loison-Prost, London. 

10,962. Pins, W. H. Parker, London. 

10,963. Harr Pins, W. H. Parker, London. 

10,964. BristLe made from Quits, W. H. Parker, 
London. 

10,965. Transport, C. Fayel and H. Magron, London. 

10,966. HaRNESS-RELEASING GEAR, A. and T. Lead- 


beater, Leeds. 
10,967. Printers’ Cuases, W. Petty and J. E. Taylor, 


ndon, 
10,968. TanninG, B. Nicholson and T. Palmer, London. 
10,969. RoLLeR Mitt, C. N. Hearn, ester. 
10,970. Motive Power Enoings, E. Burgin, London. 
10,971. Cooker, H. T. Cook, 
10.972. Gas Licuters A. E, Clements, London. 
10,973. Wincues, H. Spuhl, London. 
= Kyitrine Macuines, J. Seyfert and H. Donner, 
er’ 
10,975. CrusHine MiLxs, C. W. Guy, London. 
10,976. Sportinc CartTripcEs, M. Willshaw and W. 
nes, London. 
10,977. Gate Firrines, F. MacGauran.—(T. EB. Mc- 
Gauran, Australia.) 
10,978. Barus, W. Bartholomew, London. 
10,979. Frap Vatves for Sewers, H. Munday and H. 
Walker, London. 
10,980. Locomotives, A. Klose, London. 
10,981. Fumicatine Biocks, E. J. Kennedy, London. 
10,982. Coup.ine Wires, 8. T. Dutton, London. 
10,983. Axis, C. Lock, London. 
10,984. Compounp Steam Enoines, R. Edwards, 
ndon. 
10,985. Rouis for Rotting MIL1s, J. Thomas, London, 
10,986. Grip Hince, C. Brown, London. 
10,987. Locks, R. Taénczos, London. 
10,988. Ma.tTinc and Drying Grain, J. Sleeman, 


London. 
10,989. Forms for Banker's Cueques, A. A. Nesbit, 


mdon. 

10,990. Conk Drawer, W. Bellamy, London. 

10,991. Decomposine Meta.ic Satts, &c., P. H. Adams, 
jun., and O, T. X. Adams, London.—([Date applied for 
under Patents Act, 1883, Sec. 103, 8th December, 
1888, being date of application in the United States. ] 

10,992. Horse Draos, W. Roberts, Harpenden. 

10,993. Tannin Compounns, B. Willcox.—(7he Farben- 
Jabriken vorm. Friedr. Bayer and Co., Germany.) 

10,994. Firg-BRipGes for Furnacgs, T. Plant, London. 

9th July, 1889. 

10,995. Conpensinc Steam in Enoings, E. F. Piers, 
Manchester. 

10,996. Extractinc Buneos from Casks, C. Wayte and 
G. and H. Sayer, Epsom. 

10,997. MATERIAL for TREATMENT of Wa is, J. B. King, 

anchester. . 

—_ MepicaTiInc or IMPREGNATING Paper, R 


annan, Ww. 
— Ostarnine Acetic Acip, &c., R. F. Craig, 


Ww. 
11,000. Cotourninc Martrers, H. H. Lake.—({ Messrs. 
Wirth and Co., Germany.) 
ae. SectionaL HorsgsHor, F. B. Vanderplank, 
mdo: 


11,002. Curry Comss, T. H. Alexander, London. 
11,003. Bricks or Biocks, W. Brierley.—(J. W. Arold, 
Germany.) 

11,004. Preventing Waste of Soap, C. Hopkinson, 
mcaster, 

11,005. Stream or other Hammers, W. M. Wilson, 
anchester. 

11,006. PorTABLE Trouser StretcHERs, A. Doman, 


ndon. 
11,007. Derectrina Escape of Gas, T. F. Fernandez, 
11,008. Cuninary ARTICLE for Strarnina, J. W. Simp- 


son, Q 

11,009. EpucationaL Apparatus, F. Bartle, Bradford. 

11,010. Doustinc Yarns, J. Robertshaw, J. H. Stott, 
and W. H. Ingham, Halifax. 

11,011. Preventinac the Wert being Cur in Looms, 
W. Mitchell and J. Battye, London. 

a=. Brakes for Locomotives, &c., F. Lansberg, 


Ww. 

11,013. New Game, E. J. Adams, Sheffield. 

11,014. Merattic Mirrors, P. Rosenthal and C. 

egener, don. 

11,015. FinisHine Macuines, W. Oliver, Fleetwood. 

11,016. Connectinc Horses with Farm IMPLEMENTS, 
P. H. C. Weekes, Hurstpierpoint. 

a Prorectine Saint Currs, J. K. Welch, Wey- 


11,018, Execrric Rat.ways, D. G. Weems, London. 
11,019. ELecrric Raitways, D. G. Weems, London. 
11,020. Decomposinc METALLIC Sats, P. H. Adams, 
jun., and O. T. X. Adams, London. 
11,021. Sme.t1Ne Orgs, P. H. Adams, jun., and O. T. X. 
ms, London. 
11,022, Fisnine Ling Regt, C. K. Bradford, London. 
11,023. ArticLR for BookKgEePers, G. W. Mallet, St. 
John’s, Kent. 
a. Returnine Exuavust Steam to Borrers, R. 
. e. 
11,025. TeLements, A. Barr and W. Stroud, Leeds. 
11,026. Szcurine Gorks in Bortuss, 8. Wile, London, 
11,027. Vices, C. A. Chandler, London. 
11,028. Sprixe Baxances, E. F, Bergman and C, R. 
k, London. 





11,029. Sates Books, H. H. Lake.- (7. W. Lawson, 
United States.) 

11,030. Topacco and Pirpz Box, F. R. Kaldenberg, 
London. 

11,031. Lowgrina Venetian Buiwps, T. J. Mortin, 
Coventry. 

11,032. ae Meters, J. Oulton and J. Edmond- 
son, 

11,033. Preservation of FirexisLte Hose Pires, R. 
Hope, Dalkeith. 

11,034. Harrows, J. B. Ball, Bristol. 

11,035. Bo1Ler Tuses, T. Lambert, Plymouth. 

11,036. Winpow Fastener, H. C. Tucker, Banbury. 

11,037. SkercHER’s Frame, H. A. H. Dunsford, Bourne- 


mouth. 
, Gas Enoines, C. White and A. R. Middleton, 


mdon. 

11,039. Werr Stop Motions for Power Looms, W. 
Taylor, Halifax. 

11,040. Automatic Distrisutor of Papers, G. R. 
Hughes and G. Saunders, London. 

11,041. Game or Puzzze, F. B. Lea, London. 

11,042. Gas Burners, A. J. Boult.—(J. Smith and H. J. 
Boyd, Canada ) 

11,043. Locks, A. J. Boult.—(D. Doyen, Belyium.) 

11,044. Storace Barrerizs, W. P. Thompson —(P. H. 
Alexander, United States.) 

11,045. Sitks, &c., J. M. Emerson, Liverpool. 

11,46. Cores for ExecrricaL Apparatus, W. P. 
Thompson.—{The Westinghouse Electric Company, 
United States. 

11,047. Winpow Sas Fasteners, L. Williams, Forest 
Gate, Essex. 

11,048. Spinninc Hemp, J. F. W. Stairs, London. 

11,049. DynaMo-ELEcTRIC Macuines, J, J. Wood, 
London. 

11,050. Guns, P. Giffard, London. 

11,051. Supportine the Szats of Cycies, J. A. Lamp- 
lugh, London. 

11,052. Centreinc Supports for Arcues, F. Tribert, 
London. 

11,053. VeLocirepgs, J. Tarbe, London. 

11,054. Execrric Firrines, H. T. Lyon, London. 

11,055. ALLoys, H. 8. Holt.—(J. Clegg, United States.) 

11,056. ManuracrurE of Meta Tubes, A. 8. Elmore, 


Rothw 
11,057. Gas Buoys and Beacons, W. B. Rickman, 


mdon. 

11,058. SHEeeT-meTAL Furnaces, E, J. Francis and C. 
Banfield, London. 

11,059. Game, F. B. Denham, London. 

11,060. Securety Hoipine Horses, 8. J. J. Kelly, 
London. 

11,061. Macuines for SHELLING Maize, E. F. Sandon 
and T. Watson, London. 

11,062. Socket for Botts, T. Hall, Neasden. 

11,063. EmpLoymMent of Torrepoges, W. Wills.—(L. 
Armani, Milan. 

11,064. Fusiste Compounps, E, E. Cousins.—({B. 2. 
Olsen, Canada.) 

11,065. Venpinc Macuines, P. A. Newton.—(C. F. de 
Redon, United States.) 

11,066. Manuracture of Meta. Tustne, G. J. Stevens, 
London. 

11,067. Insutation for ELecrric Conpuctors, C. T. 
Snedekor, London. 

11,068. CLeansine and Po.isHinc Maresiat, W. H. 
Nevill, London, 

11,069. MusicaL Winp Instruments, C. G. Conn, 
London. ; 
11,070. Szeconpary Bartrerizs, J. Y. Johnson.—({A. L. 

Riker, United States.) 
11,071. Connecrinc Carson FitamMEents to METALLIC 
Conpuctors, H. H. Lake.—(H. Lemp, United States.) 
11,072. Broocues from Bones of FisHes, W. H. Read, 


mdon. 

11,073. Game or Puzziz, R. H. Jude, London. 

11,074. Mountine Pires, C. Jackson, London. 

11,075. Dynamo-ELEcTRIC Macuings, 8. C. C. Currie, 
London. 

11,076. Fastenines for Miners’ Lamps, M. Longle, 
London. 

11,077. So_zs and Hezts of Boots, L. Davies, London. 

11,078. EnveLopes, M. Donnan, London. 

11,079. Repucine the Heat caused by the Friction of 
JourNnaLs, E. Edmunds.(M. A. Krause and J. 
Lewandowski, Germany.) 

11,080. Currinc-up Meat, &c., T. Williams, jun., 
Tondon. 

11,081. TRipPLE-exPansion Buiast for LocoMoTIVE 
Borers, J. Y. Smith, London. 

11,082. ELecrric FiasHine Lamps, C. H. Gardner and 
: — W. 8. Rawson.—(P. Scott, H.M.S. Edin- 

urgh. 

11,083. Smz.tinc Ores, P. H. Adams, jun., and O. T. 
X. Adams, London. 


10th July, 1889. 
11,084. ExpLosive SHELL and Torrepo Fusgs, C. E. 
Kelway, London. 
11,085, O1L-Lamp ExTINGUISHER, H. Martin, London. 
11,086. CHEeckine the Taxines, A. Harrison, London. 
11,087. SHuTrLes, W. Dawson, London. 
11,088. Auromatic Brooch Fastener, W. W. Tambs, 
11,00. Te F M. Wright and E. Lo 
,089. TwisTING 3 an . Long- 
bottom, Halifax. cae 
11,090. Makina WaTEeRPROOF PELLETS, F. H. Snyder, 


mdon. 
11,091. Firrnc Devices for Ornpnance, F. H. Snyder, 

mdon. 
11,092. SumpLiryine Teacuine of Music, 8. Littlejohns, 

Birkenh 
11,093. Guipes for Saw Fixe, H. T. Burford, Bir- 


ming’ 
11,094. DovusBLe-szaLina Envetorz, W. H. Soulby, 
Rochdale. 
a Srereortypine, L. Aubanel and H. Marcussen, 
mdon. 
11,096. Wrist.ets, J. B. Brooks and L. Harding, Bir- 


mingham, 

11,097. ENveLopzs, M. Thomas, Oswestry. 

11,098. Dyernc and WasHine Yarn, T. O. Arnfield, 
anchester. 

11,099. MakING CaRBON BisuLpPHIDE, T. Parker and A. 





11,100. FLEXIBLE Straps for Cioruine, P. P. Ayres, 
Alnwick. 
11,101. Stanp for Supportive Borties, J. B. Stone, 


m. 
11,102. Exp.osive, W. H. A. and J. G. A. Kitchen, 
St. Helen's. 
— Mecuanicat Lamps, C. H. Errington, Birming- 


11,104, Manvuracture of Gas from Coat, I. Carr, 


vel 

11,105. conn, C. W. Hainsworth and C. W. 
Holmes, London. 

11,106. PappLE-wHEEL Boats, J. 8. Baker, London. 

11,107. Removine Rust, L. E. A E. D. de Liebhaber.— 
(C. de Liebhaber, France.) 

11,108. ConstrucTIoN of AERIAL CARRIAGE, G. Robin- 
son, Chatham. 

11,109. SIGNALLING on Trains, W. Andrews and W. H. 
Parker, London. 

11,110. Boots and Sogs, H. Exton and A. T. Bridge- 
water, London. 

11,111. Apvertisinc, W. P. Thompson.—(H. A. Burt, 


France.) ’ 
11,112. Grinpine Oats, BaRey, &c., J. Whitaker, 
iverpoo! 
11,113. ApsusTaBLE LappER ATTACHMENTS, W. Ford, 


ondon. 
11,114. PaneEzs or Compositx Sgctions, H, A. Benedict, 


ndon, 
11,115. Hanearne Curtains, A. Rose.—(J. H. Weston, 
United States. 
11,116. DeracHaBLE Winpow Sasues, A. M. A. Cris- 
tall, London. 
11,117. Extracting Cow. or VentTILaTor, J. D. Fryer, 
London. 
11,118. Mecuanism for Drepainc Grass, H. Davies, 
mdon. 
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11,119. Diss, R. Cox, London. 
11,120. Ranogs or Stoves for Cooxine, C. Thomerson, 
London. 
11,121. Maxine ArtiriciaL Fver, S. A. Mackie, 
ndon. 
ee, Saenean, Axes, and other Toots, E. Hiiller, 


on. 

11,123. Wrencues, V. J. McDonnell, London.—[Date 
applied for under Patents.Act, 1883, Sec. 103, 13th 

ber, 1888, being date of application in the 
United States.] - 

11,124. Decoration of Crepss, A. L.' Klein, London. 

11,125. Rerorts for Propucinc Gas, F. Sanders, 
London. 

11,126. Reotsrerine the Vatve of Liquors DISPENSED, 
P. E. T. Dardelle, London. 

11,127. Giazise Bows of Cuay Pires, J. W. Barker, 
East De 


reham. 

11,128. Dryovc Sturry by Waste Heat from Krys, 
G. Batchelor, London. 

11,129. Cookine Urensits, J. 8. Milner, London. 

11,180. Stoppers for Borries, W. Bennett and C. H. 
Macdonald, London. 

11,131. OssretricaL Biypers, L. E. Clay, London. 

11,132. Marve Encrves, C. Wells, London. 

11,133. Scournne Skins and Woot, T. Burns, Glasgow. 

11,134. Pree Wrencu, T. V. Bond, London. 

11,135. Construction of Trucks, &c., T. V. Bond, 
London. 

11,136. Treatise Cane Juice, 8. Pitt.—(l. W. Tracy, 
United States.) 

11,137. Steam Borers, D. R. Todd, London. 

11,138. Dressine Hives, &c , J. Hall, London. 


11th July, 1889. 

11,139. Mecnanicat Lamps, C. H. Errington, Bir- 
mingham. 

11,140. Toy, E. C. L’Estrange, Norwich. 

11,141. Atr Ticpt Gum Borr.e with Bruss, A. Duke, 
Dublin. 

11,142. Coat Vass, T. H. Radford, Birmingham. 

11,143 Vewtitator, H. T. Johnson and T. 8. Wilson, 
Manchester. 

11,144. Are Suppry Venticators, H. T. Johnson and 
T. S. Wilson, Manchester. 

11,145. Arr-rnLet VentiLator, H. T. Johnson and T. 8. 
Wilson, Manchester. 

11,146. Exsavust Ventitators, H. T. Johnson and 
T. S. Wilson, Manchester. 

11,147. Coot Arr Inter for Rooms, H. T. Johnson and 
T. S. Wilson, Manchester. 

11,148. Frac or Banner. W. H. Williams, Liverpool. 

11,149. Frreproorinc Mixture, G. Rogers, Belfast. 

11,150. ANNEALING, &c., MeTats, J. Tabrar, London. 

11,151. Buorrinc-pap and Hoxper, C. R. Hilling- 


worth, ax. 

11,152. Trunks for Corron Openers, W. Frost, Man- 
chester. 

11,153. Prorecrinc Gotp and Sitver Corns, C. 
Cummins, Altrincham. 

11,154. Or Lamps, W. Fraser, Birmingham. 

11,155. PortaBLe Book-HoLpEeR, J. C. Outhwaite, 


11,156. Preparinc Mrverat Warers, J. R. Cochrane, 
Birmingham. 

11,157. Consuminc Smoke in Borer Fornaces, H. 
Lister, Huddersfield. 

11,158. Exve tore, T. Down, Bristol. 

11,159. Cyciists’ Stockinc SusPenper, W. R. Birt, 
jun., Birmingham. 

11,160. WarerProor Ciorn, W. Oliver, Lancashire. 

11,161. Lowertnc Proscextum Curtains, W. 
Bailey, Manchester. 

11,162. Incanpescent Tuse for Firtsc EXPLosive 
Cuarces of Gas, H. Williams, Manchester. 

— Gearep Rotier Mitis, A. H. Wallis, Basing- 
stoke. 

11,164. Consuminc Smoke, F. T. Schmidt, Bradford. 

11,165. Preparation of Mriverat Warexs, J. R. Coch- 
rane, Birmingham. 

11,166. AmusEeMENT, A. Barnfather and H. Boyd, New- 
castle-on-Tyne. 

11,167. Frre-LicntTinc AppLiances, H. Lagee, London. 

11,168. TRansFeRING Wet Paper, &c,, F. J. Schlatter, 


mdon. 

11,169. Hooxrse Surps’ Boats, F. 8. Snowdon and 

. D. Curzon, on. 

11,170. Tortet Cirppers, W. Kimberley, London. 

11,171. Firure, E. Wiinnenberg, London. 

—_ Sprrat Coizs for Ficures, G. Hewitt, Wednes- 
ury. 

11,173. Compounns of Cocoa, F. L. Phillips, London. 

11,174. Hoop Iron Banps, T. M. Bryant, London. 

11,175. Cricket Bats, H. D. Booth, London. 

11,176. Cootine Wie, W. E. Bryan, London. 

11,177. Mrrre Box, E. G. T. Gabriel and J.C. Pohl, 


London. 
eo Stop Vatve Socket, E. Martin and T. Ricketts, 


on. 

11,179. E.ecrric Meter, Siemens Brothers and Co.— 
(Firm of Siemens and Halske, Germany.) 

—. Mattine and Dryine Grain, &c., J. Sleeman, 


on. 

11,181. Vewocrrepes, 8. Martin, London. 

11,182. AvTomaTicaLty Scorrinc Music, 
Chalmers, London. 

11,183. Comprnep Fiump Pressure Reocuator, &c., 
G. Jacoby, London. 

11,184. Steam Enorne Rop Enps, C. Wells, London. 

11,185. Buckie, W. H. Hall, London. 

11,186. Buckie, W. H. Hall, London. 

11,187. Screw Stoprerine of Borries, E. Catterall, 


don. 

11,188. SHears, W. H. Hall, London. 

11,189. Lamps, J. H. W. Stringfellow, London 

11,190. PREveNTING WinDow SasHes being OPENED, 
T. P. Descou, London. ‘ 

11,191. Roses for Erecrric Lamps, W. A. 8. Benson, 
London. 

11,192. Incor Cranes, W. Shapton, London. 

11,193. Heatinc Water, J Reilly, London. 

11,194. CatcuLatine Interest, F. Drha, London. 

11,195. ANTI-INcRUSTATOR for CLEANING BorLERs, &c., 
J. M. Coates, London. 


12th July, 1888. 


11,196. Macutnery for Grinpinc Biapes, H. H. Taylor, 
Sheffield. 

11,197. Suvcce Bat Pouzzzez, J. D. Michell, London. 

11,198. Music Stanp, J. B. Corney and J. Francis, 
London. 

11,199. Fiyine Enorne, J. K. Smythies, Essex. 

11,200. Heatine Stream of Arr, T. Rowney, Hull. 

11,201. Metattic Packine Cases, G. W. Samson, Bir- 
mingham. 

11,202. TreaTinc Ores, R. Welford, Oakley. 

11,203. PLactxe Betts on to Putters, G. H. Hughes, 
Manchester. 

11,204. Gas Giope, A. James, London. 

11,205. Socket Mave of Brass, &c., 8. T. Elvis, Bir- 
mingham. 

11,206. Sarery Lamps, J. Rayner, Wakefield. 

11,207. Suppty of Gas and Water, J. A. Abraham, H. 
Wormald, and A. Ashton, Oldham. 

11,208. Gas Motor Enoryes, J. Fielding, Gloucester. 

11,209. Borrte Stopper, A. E. Heckford and J. H. 
Robinson, Birmingham, and J. G. Stormant, Sutton 
Coldfield. 


eS sae for Dogs, J. Wilson and J. E. Britton, 

eighley. 

11,211. Caeckmsc Fares Parp on Tram-cars, H. 

vis, Glamorganshire. 

11,212. Horsesnogs, A. E. Pilkington, Leeds. 

11,213. Facrirratine the Dravucut of Venices, W. E. 
G .—{ EB. P. Croulbois, France ) 

11,214. Cenrrirvcat Pumps, C. Dunn, London. 

11,215. TeLepHonic Transmitrers, J. C. Goulding, 
Liverpool. 

11,216. Pocket Razors, A. B. Ball and J. Blyde, 
Sheffield. 


11,217. Heaprnc Botts, T. Hancock, Bi 
11,218. Smoke-BURNING in FuRNAcEs of STEAM 
T. Rawson, Sunderland. 


Ww. Bz. 





OILERS, 





11,219. Specracies, I. Morse, London. 
11,220. Gras or CLamM Drepcer Buckets, E. Y. Har- 
m, London. 

11,221. Brick Presses, R. W. Davies, London. 

11,222. MECHANICALLY ANSWERING Questions, J. R. 
Hughes and W. Mitchell, London, and H. B. Phillips, 
Forest Gate. 

11,223. SHear-BinpinG Reapers, J. Shortt, London. 

11,224. Crgaretres, H. Collins, London. 

11,225. AgRATED Beveracgs, J. D. Cooper, London. 

11,226. Om Burners, H. Lindley and T. Browett, 


ndon. 
11,227. Tuses for use as Tennis Net Powes, A. Grove, 
mdon. 
11,228. Hypraviic Propu.sion of VesseEts, J. C. Bow- 
ring and A. Newcomb, London. 
11,229. Harness Sapp.E Packs, E. P. Timmins, Bir- 


11,230. Cores Pros, F. J. White, London. 

11,231. Reservorr for Writine Pens, F. W. Firminger 
and W. H. Cocker, London. 

11,282. Heatinc Cuurcues, &c., J. O. C. Phillips, 
London. 

11,233. Horsrsnors, W. H. Nightingale and T. Pin- 
nock, London. 

11,234. Meratiic Pacxina for Piston-rops, F. H. 
Trevithick, London. 

11,235. Porous Marerias, F. H. Trevithick, London. 

11,236. Tza-pots, &c., F. H. Trevithick, London. 

—, Extraction of Gotp from Ores, J. H. Pollok, 

mdon. 

11,238. Peetine Potatoes, &c., G. Richter, London. 

11,239. Naits or Fasteners, F. E V. Taylor, London. 

11,240. Courtine for Hose, J. Thompson, London. 

11,241. TopuLarR WueEe ts, E. Hammesfahr, London. 

11,242. DynaMo-ELEcTRIC Macuines, 8. Brothers and 
Co.—{Siemens and Halske, Germany.) 


13th July, 1889. 


11.248. Prorettinc Suips by Stream, J. F. Buston, 
London. 

11,244 Securtnc CasEMENT Winpows, J. 
Bradford. 

11,245. Dress Cutters’ Scares, W. P. Thompson.— 
(RK. Hurdle and M. B. Manypenny, United States.) 

11,246. Pianorortes, W. H. Davies, Liverpool. 

11,247. TkeaTMENT of Waste Liquor, G. I. J. Wells.— 
(S. Pick, Galicia.) 

11,248, Construction of Steam Borers, J. G. Williams, 

iverpoo! 
11,249. Brackets or Pegs for Hats, &c., D, Anderson, 


Kaye, 


verpool. 

11,250. Steam Pressure Inpicator, K. Leverkus, 
Manchester. 

11,251. Borries, A. Martin, Kent. 

11,252. SELF - COUNTERSINKING ScREw, H. Trimby, 


urrey. 
11,253. PorTaBLe Boarps or TaBLes, W. W. C. Verner, 

on. 
11,254. Packisc for Stream Enoines, J. Fursland, 


jwansea. 
11,255. BaLance having a Siip1no Beau, 8. W. Suffield, 
Birming % 
11,256. Paper Fotpinc Macnines, &c, R. Cundall, 
alifax. 
11,257. Or Feepinc Appraratcs, W. and G. Thomson, 
Rochdal 


e. 

11,258. Automatic Door, F. W. Baker and W. H. 
Tetlow, Stretford. 

11,259. Fornace Grates for the Consumption of 
Smoke, W. Fraser, Sparkbrook. 

11,260. INTERNALLY STOPPERING Bottues, J. H. Airey, 
Durham. 

11,261. Fixine the Hanpies of Brooms, J. K. Thomp- 
son, Leeds. 

11,262. StretcHinc Trousers, &c., J. K. Thompson, 


11,263. STRETCHING Trousers, &c., J. K. Thompson, 
s. 

11,264. Coat CeLttar Grips, &c., J. K. Thompson, 
Leeds. 


11,265. Coacu Lirtrnc Jacks, J. Mack, Glasgow. 
11,266. Barus for Pickiinc Piates, W. H. Luther, 


iw. 
11,267. Carpets, W. C. Gray, Glasgow. 
— Uriuisation of Carbonic Acip, J. Meikle, jun., 
Ww. 
11,269. ELrecrric Meters, G. A. Nussbaum, London. 
11,270. Stup, A. P. Lundberg, London. 
11,271. Game, E. E. Fisher, Bristol. 
11,272. TreaTinc CrupeE Corton, O11s, &c., R. Hunt, 
ry 
11,273. AD Hurpxes, E. Sykes, Cheshire. 
11,274. Posta Lerrer-Boxes, &c., J. R. Hargrove, 
Birmingham. 
= PuotocraPH Stanp or Howper, J. 8. Hurley, 


11,276. Carnpinc Enarves for Corton, W. N. Wilkinson, 


mgsight. 

11,277. Means for Weavinc Fasrics, B. Crossley, 

Manchester. 

11,278. Gas Kerrie, A. J. Collins, London. 

11,279. Retarsine a Suirt in Position, J. Tamet, 
London. 

11,280. Preventinc Damp Penetratine Sxoes, W. R. 
Holyoake, London. 

11,281. WaTER-cLosets, J. Dean, Manchester. 

11,281. Securninc TerRa-coTTta Porce.ain, H. Scott, 


verpoo! 
11,283. SHow LaBeEts, H. Scott, Liverpool. 
11,284. Vatve or Tap, O. Rose, London. 

11,285. Recreation or Pastime, J. W. Stansfield, 


mdon. 

11,826. Gas Buryer, F. Matthews, Loudon. 

11,287. Burton-HOLE Sewinc Macuines, F, Naef and 
W. Weibel, London. 

“=. Manvuracturninc Borrves, H. M. Ashley, 


on. 
11,289. Conrro.iine the Fiow of Fiurps, M. McLel- 


, GI ww. 

11,290. Sarety Rinos for Teats of Feepinc Bortries, 
J. , London. 

11,291. Markrine Carte, P. V. Nagy, London. 

11,292. Propucine Harp Porasn, H. Eurich, London. 

11,298. Compounp Gas and Steam Enorne, A. B. 
Drautz, London. 

11,294. VenTiLatinc Raitway Carriaces, R. R. 8. 
Rosoman, London. 

11,295. UmBre.iA Frames, J. Willis, London. 

11,296. Serrine up or Takinc Down Evecrtric INcAN- 
DESCENT Lamps, H. D. Ryder and H. E. Dopson, 
London. 

ey, &c, Macuines, M. R. Longacre, 


on. 

11.298. Om Lamps, W. Blakeley, London. 

11,299. AncHors, F. Elton, London. 

11 300. ILLumINaTING ConpucTors, H. H. Lake.—(S. V. 
van Choate, United States.) 

11,301. Two-wHEELED VeEuicLes, B. Childs and J. 
Hamlyn, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


640. Sicut-reep Lusricator, W. Woodward, 
Chicago, 1Ul.—Filed January 24th, 1889. 

Claim —(1) In a sight-feed lubricator, the combina- 
tion of an oil cup provided in the lower part with an 
oil inlet and an oil outlet, a water filled glass tube, 
a needle valve, for controlling the passage of 
oil from the oil cup outlet to said glass 
tube, a tube, as communicating with the 
glass tube and leading to the place to be lubricated, 
and a spring cctantel, Pp. 
substantially as descri @) In a sight-feed lubri- 
cator, the combination of an cup vided in its 
lower part with an oil inlet and an outlet, a glass 
tube, a valve for con the passage of oil from the 
oil cup outlet to said glass tube, a tube, as 21, com- 
with the glass tube and leading to the 





place to be lubricated, a spring seated valve inter- 
mediate said tubes, a piston located in the oil cup and 
having a hollow piston rod provided with a cap at its 


Wie 





upper end, and a sp acting on the pistun head to 
force it down, substantially as described. 


402,569. Automatic SpRINKLER, E&. H. Davis and R. 
Westervelt, Blmira, N. Y.—Filed September 4th, 1888. 
Claim.—{1) The combination, with a sprinkler valve, 
of a drop holding the valve to its seat, a detent for 
the drop, and a piece of hard rubber serving as a stop 
for the detent, whereby, when the hard rubber softens, 
the drop and valve will be released, as and for the 
purpose set forth. (2) In a sprinkler, a connecting 





pipe and a frame supported thereby, the said frame in 
its turn supporting an apron and a pivot drop, in com- 
bination with a detent for the drop supported by the 
apron and a piece of hard rubber held frictionally 
within the drop, serving as a stop for the detent 
whereby, when the hard rubber softens, the drop and 
a will be released, as and for the purpose set 
orth, 


402,587. Means ror ConnectiInc SPINDLES TO THE 
WaALLs orn Doors oF Sarss, H. Gross, Chicago, Ill. 
—Filed June 28th, 1888. 

Claim.—{1) The combination, with the door or wall 
of a safe or vault, of a spindle provided with a shoulder 
or offset and a rece: nut or plug formed with a slot 
or cut away space, whereby said nut or plug is 





rendered expansible, substantially as described. (2) 
The combination, with the door or wall of a safe or 
vault, of aspindle provided with a conical shoulder 
and a nut or plug, provided with a conical recess, said 
nut or plug being split to permit it to expand by the 
action of forcing inward the spindle, substantially as 
described. 
402,647. Pomp Vatve, A. Beldam, London, England. 
—Filed September 22nd, 1886. 

Claim.—(1) In combination with a valve seat of a 
pump or an analogous structure, a valve having a 
peripherical channel or channels or corrugations, 
whereby the gentle settling uf the valve upon its seat 
is effected, substantially as described. (2) In combi- 





nation with a valve seat of a pump or an analogous 
structure, a valve having corrugations, and a guard 
having corrugations adapted to receive and correspond 
with the corrugations of the valve, whereby a cushion- 
ing effect is obtained between said valve and guard 
upon the left of the valve, substantially as described. 


402,726. ApraRatTus ror TesTING THE ACCURACY OF 
THE ADJUSTMENT OF A Rotatine Suart, B. A, Dob- 
son, Bolton, Lancaster, England.—Filed December 
4th, 1888. 

Claim.—{(1) The combination, with shaft support 
having the fixed flange 1 concentric with the shaft 
opening therein, and the excentric adjustable sleeves 
CD of the collar having a central shaft opening and 





and cut away on one side, as and for the purpose 
specified, f ’ 
403,040. Ram Dritt, J. Doyle and J. Williamson, 
Jona, Mich.— Filed February 2nd, 1889. z 
Claim.—(1) In a rail drill, a rail clamp consisting of 
the stationary jaw provided with the laterally-extend. 
ing shank and with its upwardly-notched iy fitting 
against the web of the rail, the movable jaw slidingly 
secured on the lateral shank, and the feed screw on 
the end of the shank, the parts being constructed to 





operate in connection with a ratchet drill, substan- 
tially as described. (2) In a rail drill, a rail clamp 
consisting of the staticnary jaw B, provided with the 
laterally-extending shank A and with the upwardly- 
extending notched lip C, parallel with and fitting 
against the web of the rail, the movable jaw E, 
slidingly embracing the shank A and provided with 
the tongue F and the feed-screw G, carried in the up- 
turned end of the shank, substantially as described. 


404,306. Process or ELecreic Riverina, £. EB. Kics, 
Baltimore, Md.—Filed March 5th, 1889. 

Claim.—(\) The method or process of rivetting, 
which consists in first interposing insulating material 
between the rivet and the articles to be rivetted, then 
inserting the rivet into the rivet hole or holes, then 
heating the rivet by the passage through the same of 
an electric current of comparatively great quantity 
and low tension, and then heading the rivet, substan. 
tially as described. (2) The method or process of 
rivetting, which consists in gore egy insulating 
material between the rivet and articles to be rivetted, 
then heating the rivet to the required degree of incan- 
descence by the passage through the same of an elec- 
tric current of suitable quantity and tension, then 
heading the rivet and maintaining the same in the 
desired state of incandescence by suitably regulating 
the current during the heading operation, substantially 
as described. (3) The method or process of rivetting, 
which consists in first inte: ng insulating material 
between the rivet any articles to be rivetted, then 
inserting the rivet, into the rivet hole or holes, then 
passing an electric current of comparatively great 
quantity and low tension through the rivet until the 
latter is heated to the desired degree of incandescence, 
then heading the rivet and at the same time main- 
taining the incandescence of the same by the con- 
tinued flow of current, and finally gradually reducing 
and cutting off the current while the heading is com- 
pleted, substantially as described. (4) The method or 
process of rivetting metal structures together, which 
consists in first inserting a metal rivet having an insu- 
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lated shank and bare conduc ends into the rivet 





hole, then connecting the bare ends of the rivet with 
the terminals of an electric circuit, then charging said 
circuit with an electric current or currents of proper 
heating effect, until the rivet is heated to the desired 
degree of incandescence, then heading the rivet, 
substantially as described. (5) The method or 
process of rivetting metal structures together, 
which consists in first inserting a metal rivet 
eae bage insulated shank and bare conducting ends 
into the rivet hole, then connecting the bare ends of 
the rivet with the terminals of an electric circuit, then 
charging said circuit with an electric current or elec- 
tric currents until the rivet is heated to the desired 
degree of incandescence, then heading the rivet while 
the heating current is maintained, but gradually 
diminished, and finally breaking the circuit, substan- 
tially as described. (6) The method or process of 
rivetting metal structures together, which consists in 
first interposing insulating material between the rivet 
and the articles to be rivetted, then making electrical 
contact between the ends of the rivet and an anvil and 
a heading die respectively, which constitute the ter- 
minals of an electric circuit, then charging said circuit 
with an electric current or currents until the rivet is 
heated to the desired degree of incandescence, and 
then forcing the heading die upon the rivet until the 
headin perati is pleted, bstantially as 
described. (7) The method or process of rivetting, 
which consists in interposing between the rivet and 
the articles to be rivetted a coating of insulating mate- 
rial, then passing an electric current of the requisite 
volume through said rivet to raise it to the required 
t ture, and then heading or upsetting the rivet, 








concentric flanges 2 on its face, which are adapted to 
embrace the flange 1 on said support, as and for the 





uu) specified. (2) The combination, with the 
op rt havi : flange 1 concentric with the 
opening therein, of the collar F, which is cut away on 
one side, as shown, and has face flanges 2 adapted to 
embrace the said flange on the shaft support, as speci- 
fied. (3) The collar F having the flanges 2 and a 
central circular opening adapted to receive the shaft 





u r 
substantially as described. 


404,338. Compensatina Device ror Enaines, G. F. 
Blake, Belmont.—-Filed August 31st, 1888. 

Claim.—In a direct-acting engine, a high-pressure 

cylinder and a low-pressure cylinder, pistons located 


in said cylinders and provided with independent 


404,338 





piston rods having rack bars 2 3, combined with a 
gear 5, in mesh with said rack bars and connecting 
said piston rods, and with a compensating cylinder 
and its piston connected to said gear, to operate sub- 
stantially as described. 
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LOCOMOTIVE PRACTICE IN AMERICA. 
By AN AMERICAN ENGINEER, 


Tux driving wheels of cast iron, which for such a long 
time were peculiar to American practice, are still univer- 
sally used with complete satisfaction, notwithstanding the 
increase in speed which is so general. The engraving, 
taken from the American Machinist, shows the style of 
wheel almost universally used. It will be seen that the 
spokes are hollow, and in cross-section are egg-shaped or 
elliptical, the rim lightened out, the hub nearly solid, and 
to concentrate the counterbalance as much as possible, a 
lead filling is often used. Usually the rim is completely 
severed at one or two places when moulding, so as to 
relieve the whole wheel as much as possible of the strains 
induced by the cooling of the casting. These places are 
afterwards fitted with a piece of metal driven in, often a 
softer metal than iron being used for this pur 

These cast iron wheels look rather heavy, but are not 
otherwise unsightly, the outlines and sections of the 
spokes and rim are more rounded and smoother than the 
type of cast iron wheel introduced into England by Mr. 
Webb; the whole appearance conforms more to that of the 
wrought iron wheel, and although the sections are not 
such as a cast iron structure would be expected to take, 
and in theory are not so good as those used by Mr. Webb, 
yet the whole wheel looks better than his design, has 
ample strength, and does not offer receptacles for the 
accumulation of dirt, and is therefore much easier to keep 
clean and inspect. The tires are almost universally held 








serious alarm. The looseness is never so great as to 
result in an accident, and two or three hours’ work in the 
running shed makes them tight again. When a tire is 
loose the engine is jacked up clear of the rail, the tire is 
heated all around either by a specially designed gas tire 
heater, a suitable fire with a blower, or some other simpler 
means, and when the tire expands sufficiently a sheet 
iron liner is slipped in between it and the wheel; the 
engine is then lowered, and when the tire is cool it is 
ready to go out again. Toone unfamiliar with the process 
the whole ——— seems very strange and unreliable, 
and he would hesitate a long time before attempting it, or 
putting his faith in its utility; yet the results are all that 
can be desired, and do not lead to accidents. 

These good results and immunity from accident arise 
either from the superior quality of the steel used in the 
tires, or the skill with which they are bored out and 
shrunk on, so as to avoid too great a strain on the tire. 
The lips and screws so generally used in England, and 
which are useful only after a tire becomes very loose or is 
broken, do not seem to be called for. The wheel hitherto 
mostly used under carriages, wagons, tenders, and engine 
trucks is the well-known cast iron chilled wheel which is 
so peculiar to American practice. The engraving gives a 
good idea of the construction of the chilled wheel most 
used, and known as the double plate wheel— z.c., the two 
= springing from the hub as shown—they are made 

rom very superior qualities of iron skilfully proportioned 
and mixed, sometimes a little steel being added. When 
running the metal several samples for use in the testing 
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CAST IRON DRIVING WHEEL. 


on by shrinkage only, neither lips, screws, nor any other 
safety attachment. being used ; they are usually 3in. thick, 
with a flange somewhat heavier than is usual in England. 
Tires 4in. thick have been used, and they seem to be very 
gradually working their way into favour. 

These driving wheels and tires strike one as being very 
far from first-class practice. A metal with such a small 
breaking stress under tension, and which is so liable to 
fracture by a bending stress without warning, and in 
which so many serious internal stresses may be present 
without being visible, does not seem suitable for making 
locomotive driving wheels. The tires are also held 
on in a very crude and apparently haphazard way, 
which an English engineer Bins 2 not think of pursuing. 
Yet, strange to say, the results are not what one 
unacquainted with these methods would expect. Disaster 
does not follow the seemingly bad practice ; the wheels 
do not cause damage by re Po and accidents do not 
happen through loose tires. Their apparently defective 
construction is really, if judged by actual results, not 
below the standard of design and construction of any 
other part of the locomotive, however well designed it 
may be. Noengine driver would think of broken drivin 
wheels, however fast the speed or small the whee 
might be, simply because such an occurrence is very rare, 
or, if it happens at all, happens under very peculiar 
circumstances outside of everyday experience. Of course 
the material in them is of a very superior quality, and 
years of experience have naturally given the moulder 
ene skill in their manufacture. It should be remem- 

red that the steel tire assists it to resist a pees many 
of the strains induced by quick running, and cast iron 
wheels can often be seen under passenger engines with 
one or more spokes cracked across. These wheels were 
made years ago, before the moulder or designer had 
acquired the skill which he now possesses, and the 
fracture is the result of internal stresses; but the fact 
that these wheels are not always discarded, even when 
cracked, shows the great confidence which is placed in 
them, and also proves that the strains which are 
developed in them by running are not very great in 
amount. 

The tires, although held on in such a simple manner, 
seldom give trouble. When worn very thin they some- 
times get loose, but that event is not looked upon with 





machine are taken, and thus a careful record of the metal 
ut in each wheel is kept, every wheel being numbered. 

e moulds are made very rapidly, one man and his helper 
making as many as sixteen or eighteen per day; when 
cast the wheels are put in pits and covered over so as to 
cool very slowly; when taken out they are cleaned, 
matched in size, bored out, and pressed on the axle with a 

ressure of about thirty tons; the chill varies in depth 
rom }in. to Zin.; and the average mileage performed by 
all the sound wheels turned out of a good foundry would 
somewhat exceed seventy thousand miles before being 
scrapped. 

There is, perhaps, more talent and skill employed in 
America in making these chilled wheels than in any other 
detail of the rolling stock, and a constant and vigorous 
effort is always maintained to improve them. Yet it is 
gradually being recognised that they are not satisfactory, 
that they are incapable of being made thoroughly reliable, 
and certainly should not be used under passenger rolling 
stock wherever fast running prevails. A recognition of 
this fact has led to large importations of steel-tired 
wheels from England and Germany, and has called into 
existence dozens of patent wheels with steel tires for this 
service in very various designs, from the complicated 
paper wheel, built up of several materials, to the rolled 
steel wheel, which is rolled in one single piece, tire 
included. All these are designed to get a thoroughly 
reliable wheel, with some slight elasticity between the 
tire and the axle; and they are meeting with such success 
that it appears as if a very few years will see the chilled 
wheel relegated to service under wagons exclusively. 

The great and only point in favour of these wheels is 
their low first cost; nothing further can be said for them. 
They cost about 7s. 3d. per 1001b., weigh from 560 Ib. to 
600 lb. each, and when worn out are werth about 3s. per 
100 lb., so that the first cost of the wheels is very little, 
and apparently the cost of renewals for the mileage per- 
formed is also small, But this small cost is only apparent ; 
it is found to be absolutely necessary to inspect them 
every one or two hundred miles. A very large number 
of inspectors has to be kept for this purpose, and a great 
many men are required to replace the defective wheels. 
The cost of these men, the delay to goods, and cost of 
shunting the defective wagons, make up a large item of 
expense which should be put to their charge, and if 





the damage to wagons and goods is added, and the 
number of lives lost through their use is considered, 
the total cost will be very greatly increased. They 
are very liable to a large number of accidents which 
produce disastrous results, loosening on axle, broken 
plates, chipped or broken flanges, broken tread, and 
numerous defects are also developed in use which are 
different in the material or inseparable from the methods 
of manufacture. Their use cannot well be defended, and 





DOUBLE PLATE CHILLED WHEEL. 


no argument in their favour is sufficiently strong to excuse 
their use under fast passenger trains; they are responsible 
for more accidents than any other detail of the rolling 
stock, and it is difficult to understand why they have so 
long retained the great popularity which they enjoy. 








THE BARRY DOCK. 


THis great undertaking, which has been so vigorously and 
successfully carried out by Mr. Walker, dates from 1881, when 
a few of the leading coalowners of the Rhondda Valley began to 
move with a view of being independent of the Taff Vale and 
Bute Docks, and thus have a dock of their own. In 1883 the 
House of Commons Committee passed the measure, but it was 
thrown out by the House of Lords. Nothing daunted, the 
promoters persevered, and after two sessions, at a price, it is 
estimated, of £150,000 law costs alone, obtained their Bill. In 
1884 Mr. Walker signed the contract, and very soon afterwards 
the great work was entered upon. 

Excluding tidal water from 200 acres—alone a big undertaking 
—was successfully completed after a few partial failures, and in 
July, 1885, the dam was closed. In March, 1886, the pumps, 
capable of raising 270,000 gallons per hour, began their labour, 
and then the task of excavating 3,500,000 cubic feet of earth 
commenced. Next followed the laying of 200,000 yards of 
masonry, 10,500 yards of brickwork, and 100,000ft. of timber ; 
and eventually the labours of 3000 men and thirty-one loco- 
motives brought the great task into a presentable condition. 
Surveying the dock as it now is, we find that there are two 
strong breakwaters—one on the east 2600ft. in length, the other 
on the west 700ft. These effectually, it is believed, cover the 
points of exposure. 

The entrance to the outer works of the docks is 80ft. wide, 
giving access to a basin 500ft. wide, 600ft. long, with an area 
of seven acres, Timber guiding jetties 200ft. long are placed 
to seaward. The depths of water on the sill will be as follows :— 
High water, ordinary spring tides, 33ft. 7in.; low water, ordinary 
spring tides, 17ft. 6in.; high water, ordinary neap tides, 
29ft. 3in.; low water, ordinary neap tides, 9ft. 7in. The 
entrance has a single pair of wrought iron gates with air 
chambers. A large caisson, the design of Mr. H. W. Brunel, has 
been erected at the sea face of the entrance, and was found 
ee for excluding the water while removing the temporary 

am. 

Coming to the dock itself, stated to be the largest single dock 
yet constructed, we find it is 3100ft. in length, with a maximum 
width of 1100ft., divided at the western end by a mole into two 
arms, one 1500ft. long and 500ft. wide, the other 1200ft. long 
and 300ft. wide. Where the mole ceases the full width of the 
dock is 1600ft., giving ample scope for the largest vessel to 
swing, even should the dock be crowded with shipping, as the 
promoters hope and anticipate. 

A lock has been planned and provided for, but is not carried 
out. This lock having a length of 600ft. and a width of 65ft., 
would, it is conjectured, make the dock available for entering or 
leaving at all states of the tide. The timber pond and graving 
dock constitute admirable features, the arrangements for coal 
tipping are elaborate and the hydraulic machinery arranged for 
opening and closing the dock gates, working lifts and staiths, 
and the rolling bridge are on the latest plan. In connection 
with the dock to the coal piers there is a railway eighteen miles 
six furlongs, and the whole of this railway serving the docks 
amounts to twenty-seven miles four furlongs in length. 

Mr. J. Wolfe Barry, Mr. T. Forster Brown, and Mr. H. M. 
Brunel were the engineers for the dock and railway, excepting 
the Pontypridd section, of which Mr. Szlumper was the engineer. 
For the railways south, Mr. T. A. Walker was the contractor ; 
railways north, Messrs. Lovatt and Shaw, and Mr. J. Mackay 
and Son. The resident engineer is Mr. John Robinson, who 
has obligingly given us at various times fullest details of the 
undertaking. We must notify that Mr. Walker was the con- 
tractor for the dock work, the Thames Iron Company for the 
gates and caissons ; Messrs. Tannett, Walker and Co, Sir W. 
Armstrong and Co., the Glenfield Co., and Fielding and Platt, 
for the hydraulic machinery, the last named also for some of the 
pum 
The electric lighting has been designed and conducted by 
Messrs. ComptonandCo. The total cost of the whole undertaking, 
including railways, is given by Mr. Wolfe Barry at two millions 
sterling. The first’ wagon tipped was Nixon’s navigation, 
into the steamship Arno for the Compagnie Générale Trans- 
atlantique. 








TECHNICAL MATTERS IN THE NON-TECHNICAL PrEss.—The Rail- 
road Gazette refers to an open letter, in the July Century, on ‘‘The 
decline of the editorial in our great daily papers. After saying 
that editorials have not the influence of twenty years ago, and that 
there must be a change in method, the Century writer pleads for 
editorial writing based upon real knowledge of the matter dis- 
cussed, and instances the longshoreman’s strike not long ago, upon 
which no daily paper published an opinion specially formed through 
accurate knowledge. There is no need to go back to that strike for 
an illustration. Every week in the majority of daily papers may 
be found the crudest opinions upon railroads and transportation. 
Misstatements of facts and misjudgments upon railroad news 
are mixed with glittering generalities which have no meaning at 
all applicable to the case. And all this is gravely printed as 
editorial opinion. The question often occurs to us why our great 
journals do not employ specially qualified writers in dealing with 
such a complicated and yet immensely important industry as rail- 
roading, one which affects the interest of merchant and investor as 
does no other. ‘The decline of the editorial’ may be traced to this 
ignorance of great subjects discussed. Writing for space 
no longer answer.” 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION.—THE CENTRAL STATION OF 
THE SOCIETE POUR LA TRANSMISSION DE 
LA FORCE PAR L’ELECTRICITE. 


Tuis station is situated in the Court outside the Machinery 
Hall on its north-eastern side, and is approached by any 
of the exits from the Hall on that side, or by the vestibule 
exit in the main transept. The lighting carried out 
comprises the whole of the arc and incandescent lighting 
in the Upper Gardens, that is, the whole of the outdoor 
space between the Grand Dome and the illuminated foun- 
tains, and the interior lighting of the Galerie Desaix, the 
Grand Dome, the 30 metre Galerie and Vestibule, several 
restaurants, and a portion of the Railway Annexe. The 
large building of brick and ironwork in which the 
machinery is contained is partitioned off at one end for 
the reception of boilers, pumps, water reservoir, and coal 
stores, so as to avoid dust and heat in the engine and 
dynamo room, and at the other end of the building a room 
is constructed on the first floor in which are stored two 
batteries of accumulators, employed partly for regulating 
the lamp circuits and partly for exciting the fields of the 
dynamos. 

The whole of the work put down, both as regards the 
flooring of the station and insulation of the dynamos, the 
design and construction of the main switchboards for high 
and low tension distribution, and the placing of the 
engine, countershaft, and dynamos, is an admirable piece of 
central station engineering. The illustrations give a 
ground plan, Fig. 5, below, and general view of the ma- 
chinery erected in the station, Fig. 6, page 76, and of the 
switchboards for controlling the distribution, 1, 2, 3, and 
4, pp. 69 and 70. The motive power is developed by a 
coupled girder engine of 500 horse-power nominal, con- 
structed by Messrs. Lecouteux and Garnier, of the Rue 
Oberkampf, Paris, and fitted with their modification of 
the 1868 Corliss valve gear. The diameter of each 





dymanos are of the well-known Marcel Deprez construc- 
tion, each machine consisting of two armatures mechani- 
cally and electrically independent of each other. 

The field magnet core of each machine is in the form of 
a rectangle, the two longer sides of which are wound for 
excitation, and the two shorter sides divided and enlarged 
to form the pole pieces for the two armatures. Each 
armature is A vm subjected to a two-pole field, and the flow 
of magnetic lines within the field magnets is in one con- 
tinuous direction, broken only by the clearance spaces 
between the armatures and pole-pieces. In the illustration 
on p. 76,at Bit will be noticed that the pole-pieces are joined 
at the top with a brass cap following the curve of the 
poles and bolted to them. This is to give stability to the 
two halves of the field and protect the armatures from 
above. For removing either armature the caps can be 
unbolted, and the two field limbs separated by turn- 
ing the spindles S with a box spanner or key. These 
spindles are provided with worms gearing into wheels 
which operate a screw motion, and cause the travel out- 
wards or inwards of the field cores, according to the direc- 
tion in which the spindles are turned. The armatures 
have each the same axis of rotation although mounted 
on independent spindles; the inside ends of these 
spindles resting on a central plummer-block, each 
with its own bearings and lubricator. The outside 
end of each spindle is also fitted with a fast and loose 
pulley, so that either armature can be stopped or started 
while the other is in motion. To effect this, belt roller- 
guides are fitted to the pulleys of each armature, these 
being operated by a hand wheel and small pitch screw, as 
shown. Besides this mechanical independence of the | 
armatures, they are electrically independent as far as the | 
switch-boards, where they can be connected in series or 
multiple as desired. 

The general scheme of distribution for lighting may | 
now be discussed. In the first place over 200 arc lamps | 
are run from the station, out of which number more than ' 








culty in distinguishing them. The 216 arc lamps are dis- 
tributed as follows :— 
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System. | ate | Ampire. Installed in 
Cance...| 50 8 The 30 metre Galerie, 
pa sees V4 B Facade of Grand Dome. 
cen (me 8 | Swiss and Netherlands Pavilions. 
Se 2 | 8 Machinery and Boiler Rooms of Cen- 
Breguet | 6 | 12 \ tral Station. 
| | Restaurant Felix. 
aan «2 Engine-shed of Syndicate. 
yi = Exhibition of Beau and Bertrand- 
Taillet. 
Pilsen...| 48 8 Galeries des Restaurants, 
< ot 8 | Round Pavilions de Paris, 
ae 8 Galerie Desaix. 
He in 2 25 Outside same. 








The incandescent lamps, to the number of 2600, are dis- 
tributed as follows :— 








4-candle | 10-candle Installed in 
lamps. | lamps. 
1200 | _ | Fringing lawn round Statue of Liberty 


| 480 | Awnings and bandstands, 

— 520 Electroliers of Grand Dome, 

Restaurants Russe, Ducarre and Keller 

400 Maillet and Van-Houten, 

a | Exposition Champignolle and Chemin 
| de fer du Nord, 





The 4-candle lamps fringing the lawn, which take only 
20 volts each, are run five in series on the same circuit as 
the 10 nominal candle lamps of 100 volts. These are all 
on the Cruto system, and are constructed by the Société 
Anonyme pour le Travail Electrique des Metaux, who 
have an interesting exhibit of lamps and accumulators in 
the Machinery Hall. The filaments of the lamps are 
made of a paste of carbon and other ingredients, forming 
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cylinder is 32in.; stroke, 4ft.; speed, 60 revolutions per | 
minute, and boiler pressure 180 1b., each of the two fly- 
wheels having a 2ft. Gin. face, and weighing fifteen tons. 

Steam is generated in four water-tube boilers—E on | 
plan—constructed by the firm of N. Roser, of Saint Denis 
—Seine—who have six distinct boiler plants working in 
different parts of the Exhibition. The feed is controlled by 
one Westinghouse pump, 7$in. by 5in. by 6in., and four Gif- 
fard injectors, one to each boiler. In addition to the gauge 

lasses the water level is indicated by an index hand on a 
dial attached to each boiler. It is actuated by a metallic 
float on the Chaudré system, a central mark on the dial 
showing the right level, a large red mark at one end 
indicating too little water, and a blue mark at the other 
too much, several intermediate divisions being marked. 

The engines are condensing, the air pumps, which 
are double-acting, being driven off a balance arm re- 
ceiving an oscillating motion from the crosshead. 
Feed and drain pumps are also driven off the same 
gear. The vacuum in each condenser is indicated at 
the starting platform by mercury gauges, and close to 
this position is a continuous recording gauge of the boiler 
pressure. e governors of both engines act together, 
being connected by a spindle running from girder to 
girder. This pair of engines has been built to a special 
design in view of the work it will be required todo when 
erected at its final destination at Saint Ouen. 

The company is now preparing a large central station 
in the above district for the lighting and distribution of 
power over that portion of Paris which comes within 
its concession, and as far as the present arrangements 
are made, the pair of engines now running at the Exhibi- 
tion will form one of twelve similar pairs to be there 
installed. An output of 10,000 electrical horse-power 
will then be available, and each engine will be required 
to indicate nearly 1000-horse power, and will be run 
almost continuously for power by day and lighting in the 
evening. Either engine of one pair must also be capable 
of doing the work of that pair in case of a breakdown, 
and hence the friction surfaces and brasses have been 
made larger than usual, and, in general, a more solid 
appearance given to the engines. The fiy-wheels 
drive by belting direct on to a long countershaft running 
at 180 revolutions, and fitted with eight pulleys for 
driving the four double-armature dynamo machines. The 
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Ground Plan of Central Station 


half are at a considerable distance away, on an average | 
about 1000 to 1500 yards. It was therefore decided to | 
economise cable by running these lamps on high-tension cir- | 
cuits, and for this purpose one of the dynamos—No. 4 in the | 
plan on next page—has a special high-tension winding. | 
With a separate excitation of the field a tga from the | 
accumulators, each armature developes at the normal speed | 
50 ampéres at 600 volts. The terminals of each of these 
armatures are brought separately to the two high-tension | 
switch-boards marked H T, Fig. 4, where it will be | 
observed that five distinct arc light circuits, each of 
twelve lamps in series, are fed from each board. Each | 
circuit has its own ammeter, resistance, and switch, and | 
the total current from the armaturealso passes through one | 
ammeter before dividing in parallel amongst the circuits. | 
This latter ammeter reads up to 50 ampéres, and the other | 
five upto 10. The rheostat S, Fig. 4, and N, Fig. 1, on this | 
board adjusts the resistance in the field circuit common | 
to both armatures. The returns from the five circuits 
join one common return to the armature each through its 
own lead cut-out as shown. The other high-tension 
switch-board by the side is for the other armature of the 
same machine feeding the five other circuits of arc lamps, 
and is fitted in precisely the same way ; both boards being 
fitted with voltmeters of the Deprez D’ Arsonval type, that 
is, a fine coil suspended between the poles of a powerful 
permanent magnet, and indicating its deflection by alight 
aluminium pointer. The ampire meters above mentioned 
are patented and constructed by the firm of Richard Fréres 
of Paris. They are fixed vertically to the switch-boards, 
and the index hand is capable of moving round nearly the 
whole circumference. In fact, to all outward appearance 
they resemble steam gauges, the numbers of amperes 
being marked in large figures round the dial. This firm 
has an important exhibit of self-recording ammeters and 
voltmeters in the Machinery Hall, Class 62, of which we 
hope to obtain some information. 

Lamps which succeed each other on the same installa- 
tion are connected to alternate circuits, so that if one 
circuit breaks down light is maintained by the lamps on 
the other circuit. 

Before considering the low tension system of distri- 
bution, it may be as well to enumerate the various circuits 
of arc and incandescent lamps run from this station, so 
that electricians visiting the Exhibition will have no difli- 





D, Coupled Corliss engines, ’ 
E, Water-tube boilers. 
hb. F, Boiler feed pumps. 
G, Smoke shaft. 
| ‘ H, Coal stores. 
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tr c— | distribution. 
<i HT, Switchboard for high-tension 
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a chemical compound which is forced in a plastic condition 
through tubes of very small bore. Thus formed they are 
homogeneous in substance throughout, and are known as 
“lampes homogénes frangaises.” The 100 volt lamps 
above mentioned giving 10 candles take ‘35 ampére. Two 
electric motors are also run from the station, one of 
3-horse power in the exhibit of the Chemin de Fer du 
Nord, and one of 5-horse power in the electrical exhibit of 
Messrs. Beau et Bertrand Taillet, in the Dome Formigé. 

Referring now to the low-tension system of distribu- 
tion, it was found that for the circuit of arc lamps in- 
stalled in and near the engine shed, and those on circuits 
in which they were required at times to be lighted or 
turned off individually, it was more convenient to run a 
low-tension circuit of 75 volts for this supply, and connect 
the lamps in multiple. In addition to this, the incan- 
descent circuit above referred to had to be supplied at 
100 volts, and the dynamos used at times to charge the 
accumulators when about 160 volts is necessary. The 
low-tension switch-board is, therefore, arranged so that 
the six armatures of the three low-tension dynamos may 
be connected either in multiple on the are lamp circuit— 
the excitation being adjusted so that each developes 
75 volts—or by pairs in series for running either the 
incandescent circuit or charging the accumulators, the 
excitation being adjusted so as to develope either 115 volts 
or 160 volts per pair respectively. 

For effecting these changes in the arrangement of the 
armatures on the lighting and charging circuits, and the 
necessary regulation and grouping of the accumulators, a 
specially designed switch-board, Fig. 1, for low-tension cir- 
cuits has been fitted. All the connections on this board are 
large copper bars or strips, the switches and commutators 
are of solid construction, and the board is also fitted with 
measuring instruments and lead fuses cc on slate bases. It 
presents a very fine appearance in the station, and appears 
fully to answer its purpose in readily and rapidly effecting 
any desired combination. It has been constructed by the 
Maison Breguet, of Paris. In the illustration of this board 
p 69,on the right-hand side it will be observed that the ter- 
minals of each armature are brought to the board, and con- 
nected first to lead cut-outs mounted on slate bases. The 
positive wire then passes through an ammeter A directly 
to the top contact of the commutator B, while the nega- 
tive wire is connected through a switch C to the left-hand 
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contact. Ina similar manner, but in the reverse way, 
the terminals of the next armature belonging to the same 
dynamo are connected to the same commutator. Connec- 
tions also run from the commutator contacts to the three 
horizontal copper bars running along the top and the 
three along the bottom of the board. ‘The bars along the 
top, counting from the upper one downwards, are con- 
nected to No. l‘are circuit positive, Fig. 2, No. 2 are 
circuit positive, and accumulator circuit positive, Fig. 1, 
while the three lower bars, counting downwards, are 
respectively the negative returns of the three above cir- 
cuits in the same order. The switches by which the 
alterations in connections are made on the commutators 
B are constructed with four arms, each carrying a spring 
at its extremity capable of touching two contiguous con- 
tacts at once, and making a connection between them. 
By following the connections, it will be noticed that in 
one position of a given switch the two armatures are 
entirely separate, one being connected through one 
ammeter to No. 1 are circuit, and the other through the 
other ammeter to No. 2 are circuit; while if the switch 











Accumulators 
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the commutators P P for charging—see Fig. 4—and M M | behind the board by the bolt shown in detail to half scale, 
for discharging on to lamps, while the third regulation of | Fig. 7, each cable ye | of 160 sq. mm. section. 
cells to balance or equalise the potential when running in| The total capacity of the electrical plant put down in 
parallel with thedynamo on the lamps iseffectedatthenega- | the station is estimated at 500 electrical horse-power 
tive end of the batteries by the commutators N N, Fig. 4. | available, this having been deemed necessary in order to 
Thus, any combination may be effected between batteries, provide an ample equipment to meet the regular supply 
dynamos, and lamps. ‘he whole of the batteries may be | and allow for possible extensions in private lighting. The 
charging while the lamps are only lit from a portion of | ro: pagel has also an important exhibit in the Machinery 
them, or the charging and discharging may be done sepa- | Hall to which we hope to refer more in detail later. A 
rately, or the batteries run as regulators. | large electrical hammer is fitted up weighing about one 
It will be observed that there are two incandescent | ton, and lifting about 2ft., actuated by an immense solenoid 
lamp circuits, it having been found, more convenient to | with four cores. An electric travellin crane is also ex- 
put the lamps supplied to private consumers on a separate | hibited, workinginconjunction with the hammer, and socon- 
circuit, owing to the frequent changes in the lamp load. | structed that it can pick up work intended for the hammer 
The motors above-mentioned are also run off this circuit, | anywhere within a radius of eight yards round. A trans- 
the feeders being shown at F and L, Fig. 4. A pilot lampis | mission of power circuit is also run from the Machinery 
fixed on the switch-board immediately over the battery Hall to the Place des Invalides by an aiérial line, where 
commutator for each lamp circuit, so that the commutator | the agricultural machines in the French section are driven 
can be regulated accordingly. All the ampére-meters on | by this means. Both dynamo and motor are Marcel 





the low-tension board are of the Deprez-Carpentier Deprez machines, and differ from those above described 
' construction. 





In front of the four regulation commu- in two particulars, both machines being self-exciting 
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High (H.T.) Tension Distribution.—G Amperemeters: I Main Switches: R Switches for adjusting resistance in lamp circuits: S Switches for adjusting resistance in magnetic fields: V Voltmeters: X circuits of 12 arc 


Low Tension Distribution. — A Copper bar connections to accumulators: B 
lighting feeders: G Ammeters: H Automatic cut-outs: I Main Switches: K Public 


lamps in series. 


Co bar connections to arc lamps in parallel: C Co; bar connections to arc lamps in parallel: D Voltmeter commutators: F Private 
Babi lighting circuits: L Electric nore circuits cM Battery commutators for lightin circuits: N Battery commutators for equalising 


potential: O Switches for grouping armatures: P Battery reducing switches : 5 Switches to adjust resistance in magnetic fields : T Resistances for arc lamps in parallel : V Voltmeters. 
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is turned round to the right to the next position both | tators a horizontal spindle is fixed by brackets screwed to 


series-wound, and both armatures of each machine being 


armatures are connected in series to the accumulators, 
the current passing through both ammeters and the 
automatic cut-out M. This may be required either for 
charging only or lighting the lamps in parallel with the 
batteries, and the different voltage required for these two 
cases is obtained by regulating a resistance N, Fig. 4, in the 
fieldcircuitof themachine. Oneithersideofthisset vf three 
commutators a Breguet voltmeter V, Fig. 4, is fitted, that 
on the left showing the potential on either of the six arma- 
tures according to the position of the commutator E, Fig. 1, 
in connection with it, while that on the right, which is also 
provided withacommutator, indicates the potential of either 
of the pairs of armatures in series, or of the armatures of 
the high tension machine. The feeders to the are light 
circuits 1 and 2 run directly from the switch-board bars 
to their respective circuits, the adjustable resistance for 
regulation being fitted at some convenient point near the 
centre of distribution outside the station. Each of the 
switches marked (C) on the board breaks or makes con- 
tact in four places simultaneously, the arms, which are in 
the form of a cross, carrying copper brushes at each end. 
Generally two machines are connected in parallel. to the 
accumulators, while the third runs the arc light circuits. 
The accumulators, of which there are two complete 
batteries, each of sixty-five cells—350 lb. type—are of the 
well-known Julien construction supplied by the Société 
Anonyme I!’Electrique of Brussels. Three different ad- 
justments of the number of cells in circuit have to be 
made to meet the requirements, which are :—(1) The 
number of cells in the charging circuit ; (2) the number 
of cells discharging on the lamps ; (3) the number of cells 
running as regulators in parallel with lamps on machine. 
The first two are accomplished by the adjustment of 
the number of cells at the positive end of the batteries by 


| the board. This is provided in four places with worms 
| gearing into rack wheels on the commutator centres, so 
that by means of a hand wheel at the end of the spindle 


Fig. 7 
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SCALE HALF SIZE 


the whole set of commutators may be turned together 
when required. It will be noticed that the negative 
| returns from batteries, dynamos and lamps are joined at 
| the commutators N N, Fig. 4. The battery connections 
‘to these commutators are attached to each segment 


mounted on the same spindle. The dynamo is driven by 
a 100-horse power compound Wheelock engine constructed 
by the tirm of Le Gavrian et Fils, Lille, who were the 
first to introduce the Corliss and Wheelock engines into 
France. The transmission is effected at 1000 volts, the 
power available at the motor being 60-horse power. 

We take this opportunity of acknowledging the 
courtesy we have received from the officials of the com- 
pany, Mons. Dumartin, chef de exploitation; Mons. 
Moussette, Ingenieur-en-chef; and Mons. Badon-Pascal, 
Ingenieur de |’ Usine. 








THE FORTH BRIDGE, 





On page 73 we give a view of the Forth Bridge from a 
photograph taken by Mr. Carey, C.E., and courteously placed at 
our disposal by the engineers. It explains itself, and shows the 
condition of the Fife cantilevers of the bridge on May 24th, 1889. 








AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.— 
The thirty-eighth meeting of this Association will begin in Toronto, 
Canada, August 27th, at the Queen’s Hotel, the sessions to con- 
tinue for a week, and the meeting closing with excursions 
extending to September 7th. The officers elected for the Torono, 
meeting are edie, T. C. Mendenhall, of Terre Haute, Ind. ; 
ac reangg 3 secretary, F, W. Putnam, of Cambridge, Mass,—office, 

lem, Mass. ; general oi C, Leo Mees, of Terre Haute, 
Ind.; secretary of the council, Frank Baker, of Washington; 
secretaries of the sections—(a) mathematics and astronomy, G. C. 
Comstock, of Madison, Wis. ; (b) physics, E. L. Nichols, of ithaca, 
N.Y. ; (c) chemistry, Edward Hart, of Easton, Pa. ; (d) mechanical 
science and engineering, James E. Denton, of Hoboken, N.J. ; (¢) 

ology and geogra) ny John C. Branner, of Little Rock, Ark. ; 

) biology, Amos WwW. utler, of Brookville, Ind. ; (4) antbropology, 

. M. Beauchamp, of Baldwinville, N.J.; (t) economic science 





and statistics, J. R. Dodge, of Washingto 
William Lilly, of Mauch Chunk, Pa, 


nm, D.C,; treasurer, 
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RAILWAY MATTERS, 


Tur Great Eastern Railway Company is publishing, at 
its office, 123, Fleet-street, some small well got up cheap holiday 
handbooks for visitors to the Continent, especially to the Ardennes, 
the Hartz Mountains, Belgium, Holland, &c. 


AccorpiNeG to official returns just published, the earn- 
ings of the Indian State railways for the quarter ending June 30th 
Jast were sixteen lakhs in excess of those during the corresponding 
period of 1888. The Burmah Railway earned a total of twelve lakhs 
and the Bengal-Nagpore Railway a total of six lakhs, 


Tue North-Eastern Railway directors have been able to 
show a marvellous increase in their returns over those of the cor- 
responding half of last year. Last week passenger traffic yielded 
an increase of £4078; minerals, £2974; dock dues, £266; and 
merchandise and cattle, £957. The total increase for the week was 
£8275; and for the half-year, so far as it has gone, £25,088, This 
is an excellent start and promises well for the February dividend. 


Tue Sandhurst and Eaglehawk Electric Tramway Com- 
pany, formed for the purpose of putting down a tramway and 
working it electrically, have entrusted the work to Messrs, Booth, 
Ellson, and Co., electrical engineers, of Melbourne, who have placed 
the order for the B a for the charging station with the Anglo- 
American Brush Electric Light Corporation, who will also supply 
the cars, motors, and accumulators. It is expected that the first 
section—five miles in length—will very shortly be in operation. 


AurnovueGH the Calais mail train does not now leave the 
Nord terminus, Paris, until 8.40 p.m., letters cannot be posted at 
the Exhibition later than 5.45, or 6.15 with an extra 15c. stamp. 
The Salle de Lecture started a bicycle service to the several 
termini, with extra 10c, up to 6.35; but this is now confined to that 
of Le Nord. The Tit Bits office receives letters for England up to 
nearly seven o'clock without fee; and now Messrs, Thomas Cook 
and Son, the tourist agents, have started a regular cab service 
under stringent control from their office near the Porte Rapp to 
the Nord, without fee, up to 7.15, a veritable boon to English 
visitors. Lettters may also be dropped into a box in the post van 
up to the trains’ starting ; and the station entrances are not so 
exclusively guarded as they were during the 1878 Exhibition. 


Ir their half-yearly report Messrs. Matheson and Grant 
observe that, ‘‘at home no new works of any magnitude are pro- 
jected, and Private Bills in Parliament are not so numerous even 
as last year. In the Midland counties numerous short lines made 
or promoted by the leading companies are about to be constructed 
which will open out new manfacturing and mining districts. For 
some of the new railway schemes authority is sought for payi 
interest out of capital during construction. The Forth Bridge an 
the Barry Docks approach completion; the Manchester Ship Canal 
is being rapidly pushed forward, and whatever may be its success 
for the anticipated trans-ocean commerce, it appears likely that 
the long line of wharfage it presents will develope a large and pro- 
fitable local trade. Abroad, railway and other projects are at 
present absorbing much capital, the spending of which is largely in 
the bands of British engineers, South America, which has for so 
long been a field for such works, is more than ever presenting 
opportunities for investment and enterprise. Buenos Ayres, 
besides the extensive dock works, sanitary improvements on a 
large scale are calling from this country not only material of various 
kinds, but a large number of British workmen.” 


Beteium has the largest railway mileage in propor- 
tion to its area, having fully twenty-five miles of railway to every 
100 square miles, Some parts of Germany, such as Saxony, show a 
ratio scarcely less than this; but Germany as a whole has only 
twelve miles of railway to every 100 square miles of territory, while 
Great Britain has sixteen miles and Holland thirteen. Switzerland 
has not quite twelve miles to 100 miles of area, and France only a 
little over ten miles, Of course, thinly settled countries cannot 
make a good showing in this respect as compared with densely 
populated states; yet the United States has 44 miles of railroad 
for every 100 square miles of territory, which is a better average 
than that of Europe as a whole. If we compare mileage with 
population the results are reversed. Here we find the highest 
ratio in Australia, with an average of twenty-seven miles of rail- 
road to every 10,000 inhabitants. In British America the ratio is 
almost the same. In the United States it is computed at 24 miles 
of railroad to 10,000 inhabitants. In the Argentine Republic the 
ratio is fully half that in the United States. In no part of Europe 
is it much over one-third, and in Europe as a whole only about one- 
seventh, or less than four miles for every 10,000 inhabitants. Of 
the more thickly settled European countries Switzerland has, on 
the whole, the best ratio, with six miles for every 10,000 of popu- 
lation, France has about 54 miles, Great Britain, Germany, and 
Belgium each a little over five miles. 


Tue Armagh disastrous railway accident induces the 
American Engineering News to say :—‘‘The great Irish railway dis- 
aster of last week, in which seventy-five lives were lost, with nearly 
as many more wounded, is one which would ordinarily attract great 
attention in this country, as well asin Europe, and which is well 
worth attention, since there are several significant morals to be 
drawn from it, one of which is that our English cousins are in some 
respects far behind the best practice of the date in the management 
of their railways and construction of their rolling stock. Coming 
as it does, however, upon the very heels of the Johnstown disaster, 
it has attracted little attention here at least, since after the 
slaughter of 5000 people at once, the loss of seventy-five on the 
other side of the ocean cannot be expected to create much excite- 
ment, but it will be well for us to remember that, if we are in little 
danger of alike railway accident from like causes, so, likewise, 
neither in England nor in any other civilised country except our 
own, would such a terrible death-dealing agency as the South 
Fork dam be trusted for construction and maintenance toa non- 
resident hunting and fishing club, without the slightest pretence 
of official supervision or watchfulness of the public safety.” We 
must remind the above-mentioned journal that the Armagh rail- 
way is an Irish line, not an English line, and a small amount of 
knowledge will be sufficient to remind Americans what a difference 
that means, 


Tue Durban correspondent of the 7imes, writing on the 
Delagoa Bay difficulties, on —_ 8rd, says that on the previous 
Friday the Governor called together all the leading — of the 
town and explained to them what had been done, and the instruc- 
tions he had received from his Government, which he was going to 
carry into execution at once, and if the mercantile community 
suffered any loss, Mr. Knee and the railway company would be to 
blame, since they would neither make the line themselves, nor 
would they allow the Portuguese to take peaceable possession of it, 
He was therefore determined to follow his instructions. Some 
lively seenes occurred. For instance, on Saturday morning, the 
28th ult., Major Orronge, with two officers and fifty men, took 
possession of the station, about half-an-hour before the starting of 
the train, and began tearing up the line, also taking ion 
of the engine, on which they placed three soldiers and a Portu- 
guese driver. The English driver, Rigby, thereupon immediately 
took possession of another engine, standing by under steam, ran it 
up the line and back into the station. He then coupled it on to 
the one in possession of the soldiers, and cleared away with both 
engine and soldiers, but the latter soon jumped off. As the train 
was moving out of the station, one of the Portuguese officers drew 
his revolver to fire at the English driver, but a Dutchman who was 
standing by struck it out of his hand. The man was immediately 
arrested as well as the station-master and one of his clerks, The 
latter were arrested for disobeying the orders of the military 
officers, but they were only acting under Mr. Knee’s instructions, 
Events position of affairs when the African left Delagoa 

y: 





NOTES AND MEMORANDA. 


In London during the week ending the 13th inst., 2306 
births and 1606 deaths were registered. Allowance made for 
increase of population, the births were 433, and the deaths 109 
below the average numbers in the corresponding weeks of the last 
ten years, 


Tue deaths registered during the week ending July 
13th in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 21°5 per 1000. The six healthiest places 
a Wolverhampton, Brighton, Norwich, Bristol, 
and London, 


A CORRESPONDENT of the 7%mes says that M. Eiffel was 
born at Dijon in 1832, His father, Francois Alexandre Bonick- 
hausen, who altered his name to Eiffel, for what reason does not 
appear, was born at Paris in 1795, was in business at Dijon, and 
died there in 1879. The German or Alsatian origin of “ Bonick- 
hausen” and “ Eiffel” is obvious, 


A NEw apparatus for zoological and biological research 
at determined marine depths has n described by Prince Albert 
of Monaco. With a view to remedying the defects of the instru- 
ments used in the expeditions of the Challenger, the Blake, and 
the Vettor Pisani, the author has prepared the instrument 
described. It is constructed on entirely new principles, and may 
be let down closed to any desired depth, then opened for purposes 
of observation, and re-closed before being brought to the surface. 
With this appliance Prince Albert has operated with satisfactory 
results to a depth of 500 metres in the Madeira waters. 


A PAPER on “The Relations between the Fractures in 
the Terrestrial Crust of a given Region and the Seismic Move- 
ments of the same” is published in the Comptes Rendus by M. 
A. F. Nogueés. The author’s comparative study of earthquakes in 
various parts of the world has led him to detect certain relations 
between these disturbances and the breaks of continuity in the 
surface of the earth. In the present paper he shows that, ina 
given seismic region offering a complicated system of fractures and 
faults, varying in direction, size, and depth, the underground 
convulsions are correlated with some one of these systems, and 
entirely independent of the others. His illustrations are drawn 
mainly from the seismic zone of Andalusia, extending from Seville 
to the frontier of Murcia, . 


On the es January 31st last, about nine o’clock, 
the self-recording barometer at the Deutsche Seewarte showed a 
sudden dip of about 0-04in., with a corresponding jump upwards a 
few minutes afterwards ; and in the course of a day or two it was 
found that the barographs at other stations exhibited a similar 
phenomenon. The disturbance is traced from Keitum, lat. 54 deg. 
54 min., where it occurred at 7.50 p.m. Berlin time, on January 
31st, to Pola, lat. 49 dey. 42 min., which it reached at 4.38 a.m. 
on February Ist, having travelled at the rate of about seventy-one 
miles per hour, In an easterly and westerly direction the disturb- 
ance seems to have been confined to narrow limits. The barometer 
was high over Southern Europe—30‘5in.—with minima 28°7in. over 
Northern Finland, and between Iceland and Norway. The cause 
of the phenomenon remains at’ present unexplained. 


Two papers have recently been read before the Paris 
Academy of Sciences on ‘‘The Influence of Temperature on the 
Mechanical Properties of Metals” by M. André Le Chatelier. The 
mechanical properties of the metals at the.different temperatures 
to which they are exposed in the various industrigigprocesses have 
hitherto been little studied. The author here ‘d a series of 
researches that he bas undertaken, chiefly for iron and steel, but 
also for copper, zinc, aluminium, silver, nickel, and sundry alloys 
of copper, iron, and nickel. The results of these researches 
show generally what was already well known, namely, that the 
mechanical properties of these metals are gradually modified with 
increased temperature. Iron and steel are shown to behave quite 
differently from other metals under like variations of temperature. 
Three chief phases are distinguished, ranging respectively from 
lideg. to 8 deg. C., from 100 deg. to about 240 deg., and from 
240 deg. upwards, 


AT a recent meeting of the Physical Society a paper 
was read on “‘ Expansion with Rise of Temperature of Wires under 
Pulling Stress,” by J. T. Bottomley, F.R.S. The investigation was 
to determine whether the co-efficient of expansion of wires depends 
on the stress to which they are subjected, and was undertaken in 
connection with the secular experiments on the elasticity 
and ductility of wires, now being conducted at Glasgow 
University. Two wires, about 17ft. long, of the same material, 
were suspended side by side within a tube, through which 
steam could be passed to change the temperature. One wire 
was loaded to balf, and the other to one-tenth its break- 
ing weight, and, in the preliminary experiments, the elonga- 
tions were read by a Quincke’s microscope cathetometer. About 
150 heatings and coolings, extending over three months, were 
necessary to bring the heavily loaded wire to its permanent state, 
so that consecutive expansions and contractions were equal. When 
this stage was reached, hooks of peculiar shape were attached to 
the lower ends of the wire. These hooks form a relative geome- 
trical guide, and their horizontal parts mutually support a small 
table which carries a plane mirror. If the wires expand or contract 
unequally the mirror becomes tilted, and the relative displacement 
is observed by means of a telescope and scale fixed nearly vertically 
over the mirror. From experiments on copper wires, the co- 
efficient of relative expansion was found to be 0°32 x 10° per deg. 
Centigrade, or about J; of the ordinary linear expansion of the 
material. The heavily loaded wire expanded most. The results 
for platinoid give 0°27 x 106 as the relative co-efficient under the 
conditions named above; this is about 2, of the ordinary linear 
ae, which, from separate experiments, was found to be 

4x . 


A CORRESPONDENT of Science states that about fifty 
towns in the United States use brick for paving the streets, and 
some have used it for as long as fifteen years. Common building 
brick is quite unfit for the purpose, as it soon shows the effects of 
wear, but good hard brick always gives satisfaction. No paving 
material is equal to it except granite blocks, and it costs only a 
third of the latter. The most suitable bricks are these made from 
the common yellow joint clay, having a large percentage of silicate 
andiron. The laying of a brick pavement, the writer says, is a 
simple matter. The foundation being brought to the proper grade, 
there is spread over it 6in. of gravel or sand, which is struck off 
with a board gauge fitted for the grade of the street. A course of 
brick is then laid on the flat surface, running lengthways along the 
streets, It is not necessary that this should be as hard as the 
upper course. Over this an inch of screened sand is spread, gauged 
and properly smoothed off. The top course is then laid with the 
bricks on their edges lengthways across the street, the joints being 
broken in both courses, The whole is covered with an inch of 
screened sand, which is swept into the crevices, A roller weighing 
five or six tons is then passed over the pavement several times, and 
if this is properly done the pavement will be as smooth as wood, 
and almost as noiseless, The street must be drained, as the 
lasting qualities of the brick and the even surface of the street 
depend greatly on the drainage. The upper course should be very 
hard ond of vitrified brick. pn do not slip or fall on brick 
pavements, owing to the small surface between the seams. If 
water and frost are kept out of brick, the pavement is almost 
indestructible. A road Cp one paved with hard brick should last 
fifty years with very little repair, and the cost, at the prices of 
labour and material in the United States, would be about £2000 a- 
mile, In Decatur, in Illinois, where the whole town is paved with 
brick, the cost has been from 5s, to 6s, per square yard, 





MISCELLANEA, 


THe Knaresborough Improvement Commissioners and 
Local Board have instructed Mr. D, Balfour, M. Inst. C.E., to 
report on a scheme of sewage disposal for the town of Knares- 
borough, Yorkshire ; and also by the Chester-le-Street Union Rural 
Sanitary Authority to report on the drainage and general sanitary 
condition of the town of Birtley, county Durham. 


Carrain F, Warkiys, of the Inman Line steamship 
City of Paris, according to the Marine Journal, says that fore-and- 
aft canvas is of no assistance to a fast steamer, not even for steady- 
ing purposes. Instead of increasing the speed, he says the spars 
and sails frequently retard them as much as a mile an hour. 
Within a few years he expects to note the absence of both canvas 
and spars from all the ocean fliers, 


Tue American Manufacturer says that workmen 
engaged on a gas well near the river at Kiverside, Ind., had to 
stop work on account of the pressure of gas when only 400ft. down. 
This is the first well of the kind found in this locality, and is 
puzzling the drillers as well as all who havea knowledge of the 
occurrence. An effort will be made to go deeper, if after a short 
rest the workmen find the pressure diminished. 


At the meeting last week of the London Electric 
Supply Corporation the Earl of Crawford addressed the meeting 
on the progress which had been made since their last meeting with 


| the works at Deptford, observing that they would —s have 
i 


everything ready there for the supply of current and for relieving 
the Grosvenor station of 15,000 or 16,000 lights before the Ist of 
October, before which they would not be able to break up the 
streets. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘Two New Mechanical Appliances,” by MM. 
G. Darboux and G. Keenigs. The first of these apparatus has 
been devised for the purpose of describing a plane in space by 
means of jointed rods; the second supplies a representation of the 
movement of a solid body revolving freely round its centre of 
gravity. The principles are described in the Comptes Rendus on 
which both have been constructed. 


TueE largest lake shipments of iron ore from the mines 
of the Lake Superior region ever made in one week were those for 
the week ending Wednesday, June 19th, the aggregate amount 
reaching 257,615 gross tons. Escanaba leads with 105,942 tons; 
Marquette, 57,919 tons; Ashland, 52,296; Two Harbours, 38,777 ; 
St. Ignace, 2861. The Steel Age says the total for the season foots 
up 1,820,759 tons, or 985,421 tons in excess of the shipments of last 
year for the corresponding period. 


REFERRING to the Conemaugh dam, the U.S. Engineering 
and Building Record says :—“‘ No one can question that, even sup- 
posing the repair work on the Conemaugh Dam had been equal to 
that done originally—had the outer slope been 3 instead of 14 to 
1, and been constructed mainly of rock, which seemed to be plenti- 
fulin the neighbourhood, and had its crest been level, with perhaps 
a slight depression at the end where the side slope of the valley was 
the least, its destruction, though perhaps not prevented, would 
have been attended with much less loss of property and very much 
less loss of life. It should be made the rule that no important 
dams shall be built which can be quickly washed out, and those 
structures which are exposed to that danger should be strengthened 
against it with as little delay as possible.” 


THE present trade activity is largely due to the vast 
accumulated capital seeking employment, and at this particular 
time investors are not only embarking in all kinds of public works 
which depend on engineers for their accomplishment, but are 
seeking a share in the manufacturing profits also. Messrs, 
Matheson and Grant, in their half-yearly report, say it can hardly 
be doubted that disappointment is in store in regard to many such 
investments, for business undertakings—not always of a sound and 
protitable nature—are being sold to limited companies at inflated 
prices, arranged only by the vendors without any independent 
valuation; while in many other cases, patents, without any works 
or tangible property whatever, are being transferred to credulous 
investors on terms which cannot possibly allow of profit. 


Aw American paper says :—“The Johnson Pneumatic 
Tube Company has built near Marion, N.J., an experimental tube 
30in. in diameter and 1000ft. long. It is made of No. 18 sheet 
steel, the sheets being 50in. long. The joints are lap seam, and 
the tube is strengthened with cast iron rings. The cars are 
spherical, weighing 750 1b. each, and roll on a longitudinal steel 
rail din, wide and gin. thick, fixed in the bottom of the tube. The 
spheres travel the 1000ft. in about 13 sec., equal to about 53 miles 
an hour, 301b, vacuum being used. Light cars of papier maché 
or other material are proposed.” If we could get such a vacuum 
in this country the low-pressure engine might be put on its legs 
again. Our barometers have evidently very little effect on atmo- 
spheric pressure as compared with those in the States. 


THE trade of Liverpool during the past year has in- 
creased both as regards tonnage and receipts, when compared with 
previous years. The aggregate tonnage of last year was 9,291,964, 
being 274,029 tons in excess of the returns for the previous year; 
the grand total of receipts being £1,062.505, showing an excess of 
£49,707. Thirty years ago the tonnage was 4,511,969, and fifty 
years ago it was only 2,158,691. The aggregate tonnage of the 
vessels trading to the port is over 9,250,000. The vessels paying 
dock and harbour rates last year numbered 22,662, or 421 vessels 
more than the previous year. There is a decrease in the number 
of sailing vessels, and also in the coastwise steamers, but an increase 
of 537 in the number of foreign-going vesseis, the increase in the 
tonnage of the latter amounting to nearly one million. 


In their half-yearly report Messrs. Matheson and Grant 
note that :—‘‘ Power transmission is attracting attention in various 
ways. The hydraulic mains which during the past ten years have 
been laid down in London, though they provide a constant pressure 
of 7001b. per inch, well suited for cranes, lifts, the rivetting of 
structures in situ, and other occasional purposes are not, so far as 
invention has at present been applied, so well adapted for the 
rotary action of small motors for which there is a great need. Gas 
engines have till lately been the only other substitute for steam, 
but the success of the compressed-air transmission in Paris is likely 
to encourage its use in other countries, and the complete system, 
now nearly ready for working in Birmingham, will also be watched 
with interest, Bat if the electric lighting methods about to be 
established in London fulfil their promise, the same conductors 
will distribute power as well as light. It would appear that a new 
era is about to commence in regard to the whole question of motive 
power in towns,” 


Tue Hamburg correspondent of the Times, speaking of 
the Hamburg Exhibition, says the main Exhibition, which was 
thrown open on May 15th, bas daily drawn crowds ranging from 
30,000 to 70,000 persons. The British Empire is diversely repre- 
sented by products from the Cape, India, Burmah, the Straits 
Settlements, Australia, Canada, the Mauritius, and other countries. 
Of especial interest is the attempt of the various German 
possessions to justify the sacrifice of life and national treasure on 
their behalf by demonstrating here their commercial value and 
productive capabilities. Although the chief charm and financial 
success of this local undertaking are undoubtedly due in the first 
instance to the exceptional beauty of the grounds, the Exhibition 
itself affords material for profound reflection to the mercial 
man, especially if he be an Englishman, and unquestionably 
reflects credit on its projectors. Disbelievers in German industrial 
progress would do well to take Hamburg ex route to the Continent, 
and, like Lord Randolph Churchill, critically examine the Exhi- 
bition for themselves, 
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TRIPLE EXPANSION ENGINES, WITH CORLISS GEAR. 
MESSRS, VICTOR COATES AND CO., LAGAN FOUNDRY, BELFAST, ENGINEERS. 


(For description see page 75.) 
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LETTERS TO THE EDITOR. 
We do not hold oursel ible for the opinions of our 
[We a ee 


THEORY AND PRACTICE IN STEAM ENGINEERING. 
Sir,—Mr. Willans is altogether too hasty in jumping at con- 
clusions. He boldly asserted that the steam engine owed a great 
deal to the man of science, and when challenged for proofs, he had 
to tacitly confess that he had none. Now, because I have 
suggested an example of a problem in steam engineering, he 
assumes, without the smallest warrant for making the assumption, 
that I do not know my business. Perhaps the following general 
statement concerning the engine I am designing may satisfy Mr. 
Willans on this point. If it evokes his hostile criticism, I shall be 
pleased, as I am not above learning. a ‘ 

The engine has to indicate 1700-horse power. I intend that it shall 
be competent to exert, if necessary, . It will consist of two hori- 
zontal cylinders, with the fly-wheel between two overhung cranks. 
These cranks will be at right angles, the low-pressure crank 
leading. The terminal pressure in the low-pressure cylinder at the 
moment of exhaust will be about 101b. absolute; but, as will be 
seen presently, this can be altered, and will probably be about 8 1b. 
when the engine indicates 1700-horse power. The ratio of expan- 
sion will be 12 to 1. That is to say, the space filled with steam in 
the low-pressure cylinder when the exhaust port opens will be 
twelve times the —— of the s filled with steam in.the high- 
pressure cylinder when the cut-off takes place. This is the normal 
proportion for 2000 indicated horse-power. The boilers will carr 
steam of 1001b. pressure above the atmos; here, the most that 
think a Lancashire boiler should carry. The revolutions will be 
eighty per minute, and the stroke 5ft., which gives a piston Rite 
of 800ft. per minute. The low-pressure cylinder will be 60hin. 
diameter, the high-pressure cylinder 3Vin. 

Steam will be admitted to and exhausted from the high-pressure 
cylinder by piston valves, one set for the admission high up on the 
cylinder, the other set for the exhaust right under it, to secure 
good drainage. The load varies very little. I shall use a plain 
Pilcher’s hydraulic governor, and alter the expansion by hand 
while the engine is running. The | cylinder will have 
a slide valve at each end, with a Meyer's cut-off on the back, 
adjustable by hand. Special drain traps are provided. 

The high-pressure cylinder is jacketted all over, ends and all, 
and the jacket is fitted with a small pump worked off one of the 
valve gear excentrics, which returns all condensed steam to the 
boilers. The intermediate receiver is a copper pipe lying inside a 
welded steel pipe with a space of lin. between, which is kept full of 
steam from the high-pressure jacket, and drains tothe pump. The 
low-pressure cylinder is not jacketted. Radiation is prevented from 
both cylinders by an air space 3in. wide over sides and ends, and 
finally each cylinder with its valve chests is enclosed in a rectangular 
teak case which can be readily taken to pieces and removed when 
necessary. The condenser is of the jet type, driven by a prolonga- 
tion of the low-pressure piston-rod. 

It is not necessary to go more into detail, and I shall be obliged 
to Mr. Willans or any of your readers who has made thermo- 
dynamics a study, if they will tell me through your pages where I 
have made a mistake, and why itisa mistake. Bombay DUCK. 

July 24th. : 
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THEORY AND PRACTICE, 

Srr,—It is some time since I have seen an expression of opinion 
on ‘‘ Practiceand Theory” more consonant with my own than that 
in your leading article of the 19th inst. I will not say that I 
agree with what you have previously written on this subject, but I 
subscribe heartily to this last enunciation. 

Other things being equal, the value of the lessons which a teacher 
of engineering can give to young men entering the profession is 
proportioned to the interest, the knowledge, and the experience he 
has had, and continues to have, in the actual practice of engineer- 
ing ; and this interest and experience is an essential condition to 
his teaching having any value atall.. There are two fatal mistakes 
college authorities can commit, and have sometimes committed : 
first, to put in the chair of engineering a man who has not done a 
very considerable amount of practical engineering work; second, 
to prevent or discourage him from continuing such practical work 
to a sufficient extent to keep him in touch with the workshop and 
the office, to maintain intact his sympathy with the workers, to 
enable him to progress with the everflowing stream of practical 
experience and improvement. 

As for theory, imaginative theory has often been of much use in 
leading on to scientific discovery, but it cannot be of immediate 
and direct utility in practical application; and therefore it would 
be entirely out of place in the teaching of a professorof engineering ; 
and of the theory founded on strict investigation of facts, much of 
it must be confessed to be of comparatively little use in settling 
the best dimensions to use, not because of absolute error in the 
theory, but because of its incompleteness. An elementary theory 
may take account correctly enough of one or two main elements in 
the problem, and yet may ignore a hundred modifying influences, 
the aggregate of which, if allowed for, would altogether change 
the result. Wherever we find that an extravagantly large factor 
of safety—and I call four or five an extravagantly large one under 
any circumstances--is required to bring our theoretical result in 

line with that obtained from well-tried practice, I conclude that 
the theory is so very elementary and incomplete as to be unworthy 
of a place among ‘‘useful formulas of engineering practice.” I 
have always found that it is those men who pride themselves 
ostentatiously on their “ practical knowledge” and on their 
independence of scientific education, who are the worst sinners in 
putting forward theories of this kind as safe guides for practice. 

Many of our engineering theories have now been, or are now 
being, filled in and completed so that they give close approxima- 
tions to the correct results as ascertained by experiment and 
working experience. Such theories are of the greatest possible 
immediate value in practice, as safe guides in designing for 
variations of condition that have not previously been tested in any 
conclusive manner. Those who master such theories must and do 
take the lead in their profession, and it is worth while noting that 
no one can hope to master them without a good knowledge of 
physics and mathematics, 

3ut it would be absurdly unwise for a teacher to abstain from 
explaining to his students all theories that have not yet reached 
that stage. These nearly complete theories have been built upon 
more elementary ones, and would never have been reached at all 
unless the simpler and less correct theories had been extensively 
taught. The teachers themselves do not, and cannot be expected 
to, do all the development and improvement of theories up to the 
immediately useful condition. Men engaged in business have 
always helped very greatly in this kind of progress, although 
teachers have also done their fair share. But when a teacher 
explains to his pupils one of these elementary theories, he is, I 
think, bound to explain also, as far as he is able, the directions in 
which it is incomplete, and the difficulties that hinder its comple- 
tion. If this be caref ~{ explained, the theory, even in its incom- 
plete state, will be found to be of great use to the practical man, 
provided he is intelligent enough to always bear in mind the 
influence of the elements left out of the calculation and the 
necessity of allowing for them by unscientific guesswork in the 
absence of the power to do so scientifically. 

I must demur to your saying that theory, in order to be 
useful, need not be scientific. At top of page 56 you say, 


“it is not essential that theory should be scientific.” I trust 
our difference lies simply in the proper meaning to be at- 
tached to the word scientific. As I understand science, no 


theory that is unscientific can be of any use. The main objects 
in each engineering problem are efficiency and economy. Effi- 
ciency is attained if the work to be done is well done. nomy 


skilled handcraft, or merely brute, muscular, or other ‘ power” 
work, All these may be expressed most simply in common terms 
of their money values, and then the economy is viewed in its 
financial aspect. Of late years I have been trying more and more 
to reduce all economic engineering problems to their financial 
statement. I am convinced that this method—started, I think, 
first in America—will become more and more common as engineer- 
ing science advances. It is in this direction that theory and prac- 
tice will find themselves re-uniting, and that there is hope 
for the sinking in oblivion of the old stupid controversy 
between them. Why shouid theoretical men be surprised that 
their conclusions should be rejected and despised by those whose 
main object is the production of wealth, if they exclude from their 
theories all financial considerations? In extolling unscientific 
theory you, Mr. Editor, were probably thinking alone of that 
i that excludes rigidly all questions of cost. But the problem 
of cost is quite as much a possible and legitimate subject of scien- 
tific investigation as any other. It depends almost as completely 
upon physical elements of calculation as does efficiency. Every 
designer must soon find out that the conditions of efficiency alone 
are not numerous enough to determine definitely all the dimensions 
of his design. He usually chooses some of them irrespective of 
efficiency. It is toa large extent in the skilful choice of these, so 
as to reduce cost witbin practicable and — limits, that great 
engineers have attained success beyond the lot of their less gifted 
brethren. Their method of selection has, no doubt, hitherto been 
seldom guided by trained scientific thought, but it must always 
have been fundamentally, although rovgbly and perhaps in- 
coherently, based on scientific method. To reduce this method to 
accurate scientific system ought to be the endeavour of those engi- 
neers who have the ability todo so. In each problem a full state- 
ment of the total annual cost of the design—including interest and 
depreciation on prime cost—should be written out; and then by 
help of the well-known maxima and minima rules of the differential 
calculus, such dimensions should be chosen as will make this the 
least possible consistent with the required efficiency ; 7.e., consis- 
tent with the required quality and quantity of the work to be done. 
Those who are doing their best to raise engineering science and 
practice to a higher level have just cause for complaint in one 
respect. If they offer simple and easy principles as guides for 
design, such simplicity being inconsistent with accuracy because all 
nature and all art is necessarily complex, they are abused, because 
these fall far from the true mark. Then if they develope their 
formulas to some degree of complexity in order to bring them 
nearer to the truth, it is said that these new rules are much too 
complicated to be of the slightest practical use. 
In this last case especially is injustice done. Most ‘ practical” 
men will prefer to spend several weeks’ time and several hundreds 
of pounds in making more or less blind ‘‘ experiments” rather than 
face a few hours’ calculation from a formula that looks complicated 
and difficult to understand. I fear that the reason is that our 
physical energies are still in the ascendant over our intellectual 
wers. But it is quite evidently not the most economical, nor do 
think it is the most efficient, mode of procedure. 
Mason College, July 20th. RoBerT H. SMITH. 








Sir,—A remarkable instance of yy practice was supplied 
some months ago in your journal by Professor Smith, of Mason 
College, Birmingham. He showed, by elaborate calculation, that 
the proportions adopted by locomotive superintendents for coupling 
rods were as good as could be. These proportions, I may add, 
have all been arrived at by trial and error. The engineer first 
does what is right, and then the professors a him on the back 
and tell him he is a good boy. But why did not the professors 
calculate long ago what was the right size for a coupling-rod, and 
tell the engineer? Somehow, the professor is always just too late, 
Brighton, July 22nd. CRANK, 





PROPOSED BOILER LEGISLATION, 


Sir,—Though the Bills now before Parliament relating to boiler 
legislation are of more than ordinary interest, they do not bear the 
construction put upon them by your correspondent ‘“‘ Boiler 
Inspector,” viz., that of throwing the direction of the whole steam- 
using public under the control of the Board of Trade. Sir W. 
Houldsworth’s Bill relates only to insured boilers, while that of 
Mr. Provand takes the investigation of explosions in land boilers 
away from the Board of Trade and vests it in the Home Secretary. 
For this mistake your correspondent is hardly responsible; the 
Bills being, though brief, complicated, and so full of absurdities 
that it is doubtful whether their authors understood thoroughly 
their effect. The principle expressed in Sir W. Houldsworth’s 
Bill, and suggested in that of Mr. Provand, is that boiler insurance 
societies are the cause of boiler explosions, by insuring boilers with- 
out previously examining or inspecting them; and that they must 
be checked in their wild career before further mischief ensues, 
These views as to boiler insurance societies are not uncommon; but 
those holding them are never able to explain why the explosions in 
insured boilers are but one-fourth of those in boilers not insured, 
or that, according to the logical conclusion to be drawn from these 
views, either the number of explosions must cause the collapse of 
the societies, or boiler explosions are so few that the necessity fora 
strict examination before issuing a policy is not great. 

It is difficult to take these Bills seriously. The effect of Sir W. 
Houldsworth’s Bill will be to abolish boiler insurance societies, and 
of Mr. Provand’s Bill to embarrass the relations between insur- 
ance societies, especially the smaller societies and steam users, to 
such an extent that the latter in many instances will be quite unable 
to realise their position or understand what their liabilities reall 
are. Sir W. Houldsworth’s Bill—the Steam Boilers Insurance Bill 
—claims as its object the reduction of the sacrifice of human life by 
steam boiler explosions, The means proposed to attain this end 
are the compulsory inspection of every insured boiler, leaving the 
steam users free, as at present, to get their boilers insured or not, 
Most people are under the impression that insured boilers are 
inspected before policies are issued, and in many instances the 
inspection is very rigid, though, owing to competition and other 
causes, the regulations of the companies vary. How the sacrifice 
of human life is to be reduced by extending and making com- 
pulsory the existing examinations of boilersin which the minimum 
of explosions takes —_ while those boilers which are not inspected 
éni among which there are four times as many explosions as among 
the insured boilers remain unaffected, does not appear. The Bill 
enacts, “‘ That before a policy is granted one entire and one steam 
examination of the boiler to be insured shall be made, and no 
company shall issue a certificate of safety toany boiler for a longer 
term than the company is satisfied that the boiler may safely be 
continued in work at the pressure of steam allowed by the policy, 
and shall make such other examinations during the continuance of 
the policy as may be necessary.” Any company can make and carry 
out this regulation for themselves and many of them do, and even go 
beyond it. Where there is good reason for the Board of Trade to 
conclude that any boiler is being worked at such a pressure or in 
such a manner as to imperil human life, the Board of Trade ma, 
order an inquiry into the condition of the boiler without waiting until 
an explosion has occurred; but as the Board of Trade has no power 
of inspection, or means of knowing it, this clause will seldom 
be put in operation. The Board of Trade may from time to time 
make, alter, amend, and revoke such regulations as they shall 
think fit as to the details and manner of the examinations of 
boilers, which are to be made in full compliance with the Board of 
Trade regulations and by fit and competent persons. The effect of 
this clause will be to cause considerable expense and inconvenience 
to both boiler insurance societies and steam users, as an examina- 
tion of a boiler resulting in a policy being issued may at any time 
be declared to be insufficient, and have to be repeated under 
different conditions, In addition to various penalties, there is one 





is the attainment of this end with as little expenditure of material 





and labour as need be. The labour may be skilled mental work, or 








certificate of safety shall, in the event of an explosion in a boiler to 
which the certificate refers, be liable to compensate any person 
other than the injured for any damage, injury, or loss sustained by 
him unless all the requirements of this Act are complied with, or 
that the onplomon was due to the incompetence, misconduct, or 
negligence of those in charge of the boiler. 

he memorandum on the front page of the Bill quotes that part 
of the report of “ the Committee of 1870 pr rt to inquire into 
the causes of steam boiler explosions and the best means of pre. 
venting them,” to the effect that steam boilers are in many instances 
situate in much-frequented places, under pavements of crowded 
thoroughfares, in the lower stories of houses, and in the midst of 
crowded dwellings, and are often faulty in construction, and so 
placed that inspection without removal is impossible; but there is 
no allusion to that part of the report stating that the inspection 
and insurance societies have been useful in preventing explosions 
and that a great number of explosions arise from causes inde. 
pendent of and apart from anything that could be prevented by 
periodical inspection. Three-sevenths of the explosions amony 
insured boilers during 1887-8 were due to the ignorance or 
neglect of attendants, and the non-remedying of defects which the 
companies had pointed out. Nothing is said of the great improve- 
ment in reducing loss of life from boiler explosions since the Com- 
mittee’s report, as shown by boiler explosions having diminished 
from 1 in 2000 to 1 in 3500, and the ratio of deaths per explosion 
from 1°5 to ‘637. The following figures show that since the 
passing of the Boiler Explosions Act, 1882, there has not been any 
such increase in explosions among insured boilers as to call for the 
proposed Bill, and that in the opinion of the Assistant-secretary of 
the Marine Department of the Board of Trade—a not at all friendly 
witness—the examinations of the companies have in the main been 
conducted on a satisfactory system. 








Proportion of expl among inspected and insured boilers, 
according to returns under the Boiler Explosions Act, 1882 :- 
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The Steam Boilers’ Bill of Mr. Provand is a larger and more im- 
portant measure than the preceding, and is best described as being 
an attempt to combine compulsory inspection and registration with 

aased responsibility on the part of steam users. The Bill 
requires to be read with care, there being in it several clauses of 
which no indications are given in the memorandum on the front 
page, and which can only embarrass both certifying engineers, 
Insurance societies, and steam users, and lead to the increase of 
litigation, The Bill modifies the Boiler Explosions Act, 1882, by 
rendering any person summoned liable for the costs of a preliminary 
as well asa formal inquiry, but limits such costs in any case to 
£500, and takes away the investivations of explosions in land 
boilers from the Board of Trade, and transfers them to the Home 
Secretary's Department, as the inpectors of factories and mines 
who are to assist in carrying out the Act are attached thereto, 
Explosions in fittings and steam pipes are not to be inquired into 
unless resulting in personal injuries. The principle of the Bill is 
described as providing for the compulsory periodical inspection and 
registration, at the cost and on the responsibility of the boiler user, 
of all boilers to which the Act applies ; but the boiler user is at 
liberty to select any engineer he chooses, who may be either “an 
engineer in the permanent employ of the boiler owner or user, or 
the chief engineer of an inspecting society, or an independent 
engineer who personally examines boilers, It is not intended that 
the State should either provide certifying engineers, or in any way 
responsibility by supervising their selection.” In the 
cases of doctors and lawyers, the State does insist that none 
but duly qualified persons shall practise, and a departure from 
this principle, in the case of certifying engineers whose employment 
the Bill makes compulsory, will probably be disastrous. No form 
of examination of boilers for certificates is prescribed, every certi- 
fying engineer being left to the exercise of his discretion; and there 
is no appeal in the case of a certificate being improperly granted 
or refused; but, in the cases of guarantee or insurance societies, no 
policy shall be granted upon any boiler until such boiler has been 
examined and tested, if necessary, by hydraulic pressure. Why 
an examination of boilers by insurance societies when granting 
policies should be required different to when granting certificates 
for registration, is not easily explicable, and can only be accounted 
for by the undisguised hostility in certain quarters to the societies 
and their operations, which is further evidenced by the remaining 
part of the clause to the effect that ‘‘ No combination of inspecting 
societies combined for financial purposes shall have under super- 
vision more than thirty-five thousand boilers.” The boiler owner or 
user is to be responsible to any person injured or suffering damaye 
by an explosion of a boiler due to the incompetence, or negligence 
in failing to report defects, on the part of any certifying engineer 
or inspecting society he may employ, as if such person or society 
were in his permanent employment. Of course, a boiler owner or 
user should be liable for the incompetence and negligence of those 
in bis employ, but the degree in which he should be expressly made 
liable in the cases of those whom he is compelled to employ to 
insure immunity from explosion, and over whose actions he has no 
control, is -_ to argument. This section of the Bill seems to 
conflict with the Employers’ Liability Act, under which it was 
held, in an action by a workman to recover damages for injuries 
caused by a boiler explosion, ‘‘that the owner must be actually 
cognisant of the defects in the boiler causing the injury to be held 
responsible,” ‘The remainder of this clause is remarkable, and 
fully illustrates the absurdity of much amateur legislation. If a 
boiler explosion is due to defective construction or fittings, and if 
there be a policy existing upon it under £150, or if the certificate 
has been issued by an independent engineer, who personally 
examines boilers, they shall both be liable to pay the owner or user 
a sum not exceeding £150 in respect of damage to life or property 
arising from such explosion. It will be observed that an engineer 
in the permanent employ of the boiler owner or user has no liability 
whatever. An explosion in a small boiler may be as disastrous as 
in a large one, and we have the following state of things resulting 
as the effects of this clause. A certifying engineer or an insurance 
society issuing a small policy in the event of an explosion causing 
damage to life, limb, or property, are liable to further payments. 
A society issuing large policies incurs no further liability, while an 
engineer in the permanent employ of the boiler owner escapes with 
impunity. To be relieved from liability for costs and expenses of 
inquiry any boiler owner or user, independent certifying engincer, or 
inspecting society must show, among other things, to the satisfac- 
tion of the Court, or persons holding the inquiry, ‘‘ That the certify- 
ing engineer is a person of scientitic attainments, experienced in the 
construction, design, and working of boilers; and that he is in a 
position to express an oo judgment upon any boilers 
which he has certified. That any inspector acting under the 
instructions of the certifying engineer, and upon whose 
reports the certificate may have been issued, is a trained 
practical engineer or boiler maker experienced in examining, 
inspecting, and testing boilers and their fittings, and in reporting 
upon their condition and structure, Should the aforesaid matters 
not be — at the inquiry, or should the costs not be recoverable 
from the certifying engineer or inspecting society by reason of 
their insolvency or otherwise, they shall be recoverable from the 
boiler owner or user if it shall appear that he has not exercised 
ae oe care in the selection of the certifying engineer or inspecting 
ety.” 








soci 

The proposed legislation is crude, hasty, ill-considered, uncalled 
for, and unworkable, All thatis required is some change as to the 
costs in preliminary inquiries, and the enforcement of the recom- 
mendation made by the Committee of 1870, ‘‘ That it be distinctly 





of a fluctuating character :—‘‘ Every insurance company granting a 


laid down by statute that the steam user is responsible for the 
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efficiency of his boilers and machinery, and for employing com- 
tent men to work them.” CG, 
Westminster, S.W., July 16th, 





UNEXPLAINED DERAILMENTS, 


sir,—Whilst admitting that the use of counterbalances may be 
necessary, or at least advisable, for the horizontal moving parts of 
a locomotive of the present type of construction, may I add my 
protest against the oft-repeated statement that the counter- 
weights are of the slightest use in bringing to rest the moving 
parts they counterbalance. In this respect they are neither 
useful or necessary, for they are simply introduced to preserve the 
(.G. of the whole locomotive from changing its position on the 
horizontal plane. Counterweights, for horizontal moving parts, 
placed in a revolving wheel, cause the C.G., however, to rise and 
fall in an approximately vertical line, and this has simply the effect 
of varying the wheel pressure on the rail. Assuming that the 
customary expression for centrifugal action be true, namely, 
C = 00034 W.R.N.2, there can be no reason to doubt that counter- 
weights, other than those for revolving disturbing weights, must 
and do cause great variation of wheel load. This shows itself in 
unequally worn tires, in a, vibrations, and in a tendency to 
slipping, the grip of the wheel being reduced by the upward action 
during part of each revolution. Of course the bearing springs 
keep a wheel down to the rail, but let someone try the experiment 
of slipping a driving wheel ona greased rail with a weak spring 
above it only. 

Again, as regards the steadiness of outside and inside cylinder 
engines. It is sometimes stated that the action of steam on one 
side of an engine in one cylinder has no tendency to twist the 
frame. I have seen this explained on the ground that the cylinder 
drives a wheel in rigid connection with a wheel on the opposite 
side of the engine. Of course, all this is pure fallacy. The two 
sides of a drawer are usually most rigidly connected, and yet an 
attempt to open or close the drawer by one of its two handles is 
palpably a cause of the drawer binding cornerwise in its frame. 
Considering one cylinder only, what is the action of steam in it! 
When the crank e is down and the engine running forward it is 
being a ee y the steam pressure on the forward cylinder 
cover. hen the crank pin is above the axle the engine moves 
forward by virtue of the pressure of the axle-box on the forward 
horn block, This one cylinder, let it be that on the right side 
looking forward, must therefore be forcing the flanges of the left 
side leading wheels against the left rail; and aye the 
flanges of the right side trailers will swing against the right rail 
for the frame of the engine which carries the wheels, and is like a 
long drawer, say, 25ft. by 5ft., is being urged forward by a pull 
and push along one side at a distance of 30in, from its centre, and 
its diagonal tends to place itself in the line of pull. Necessarily 
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ciently to cause a derailment? Also, before condemning outside 
cylinder engines, we ought to procure statistics showing how many 
‘‘unexplained” derailments occur to locomotives of this class, and 
how many to inside-cylinder engines, and what is the general t 

of engines, six-wheeled, bogie, coupled, or otherwise. If it can 
shown that most of the casualties ppen to outside-cylinder Joco- 
motives of one particular class, say bogie single-drivers, then, but 
not till then, can it be said that the fault lies with that particular 
class, As the matter at present stands, it appears reasonable to 
state that an engine which has, presumably, already negotiated 
curves and crossings in safety would not become derailed on a 
straight level line, unless through some latent defect in the perma- 
nent way. Lest Mr. Wiseman should consider that to be a biassed 
view of the question, let me compromise by formulating it thus:— 
Under those circumstances the derailment could not take place 
unless some deficiency in the design or construction of the locomo- 
tive happen to act in concert with some latent defect in the perma- 
nent way. I am perfectly open to conviction, and shall be only 
too glad if Mr. Wiseman can solve his own problem—even if the 
verdict goes against my friend the locomotive—but he cannot get 
a case against the engine without obtaining more facts. Unless he 
is able to trace unexplained derailments to one particular class or 
type, the verdict must in justice be given against the permanent 
way. 

In the absence of statistics, it seems useless to attempt a solution 
of the question, for theory after theory may be evolved, without 
any practical result being arrived at. @ possession of detailed 
lists of these casualties would, however, speedily put to flight all 
doubts as to the relative agency of rails or locomotives in bringing 
about the derailments. ion of accidents occurring to one 
particular class of engine would prove indubitably that the prin- 
ciple of that class was radically wrong, and steps might be taken to 
amend the evil. On the other hand, should the list embrace all 
types of locomotives, a little consideration will show that the per- 
manent way is the culprit, and all energies may be directed to a 
thorough investigation into its defects. I hope Mr. Wiseman will 
be able to let us have some statement of this nature, as the ques- 
tion he has brought up is unusually interesting, and is of no slight 


eaten, G. ¥. B. 
‘aling, W., July 20th. 





COLLISIONS AT SEA—ONE MORE LAMP. 


Sir,—The frequency of collisions at sea has for many years been 
the subject of keen discussion, and numerous proposals, emanating 
from various sources, suggesting. remedies, have appeared in the 
newspapers, In THE ENGINEER of the 15th March, just received 
here, I notice the following paragraph :—‘‘The Northern Ship. 
owners’ Association at their meeting held at Newcastle on the 12th 
inst., the president made a proposal that sailing ships in future 
should carry on the foretopmast a white light, whilst steamers two 
lights, the object being to enable steamers to be distinguished more 
readily than they are at present from sailing vessels at night time.” 
Now, Sir, having made very many ocean voyages, both in steamer 
and sailing vessels, I have never found there was any difficulty in 
making out a steamer—when not disabled and under sail—but it 
has always been the direction or course being made. 

Barring accidents through fog, when everything is hidden from 
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the tendency is momentary only, for it is exactly reversed by the 
other cylinder, and the net result is sinuous motion or lateral 
vibration, and there is danger in this. About the worst engines in 
this respect are the 7ft. single engines of the Manchester, Sheffield, 
and Lincolnshire Railway, their bad running being intensified by 
inclined cylinders, It is therefore only rational and to be expected 
that inside cylinder engines—as made—should be far steadier 
ranners. 

It there were no counterweights for horizontally moving parts, 
it would be very easy indeed to secure a perfectly steady engine 
by abolishing the placing of opposite side cranks at 90 deg. Were 
both pistons to move simultaneously and in the same direction, 
the framing would always be pulled forward evenly from both 
corners. The only unevenness introduced would be a to-and-fro 
movement of the C.G. of the engine along its horizontal centre line. 
There would be no twisting movement whatever, for the two pistons 
would balance about what is now the axis of the couple; and the 
inertia of the moving parts, which some people wrongly seem to 
imagine is dealt with by the counterweight, would, as now, be still 
controlled by the proper distribution and compression of the steam 
in the cylinder. 

The only defect of such an engine would be its inability to start 
from rest if it should chance to stop on a dead point. The chances 
of this could be minimised by (1) employing three cylinders, as in 
Webb's compound, the two outer ones with cranks in line ; (2) by 
using four cylinders, two outside being simultaneous, and the two 
inside being simultaneous ; (3) by either of the above arrangements, 
but with the three or four anion all working one axle, the 
cranks outside being 90 deg. from the inside cranks; this would 
effectually overcome the starting difficulty; (4) by method 1] or 2, 
but with coupling-rods to preserve the leading and trailing cranks 
at 90deg. Any one of these methods would produce an engine 
free from enhalensed counterweight acting and from tendency to 
wriggle; but in cases 1 and 2 we still only reduce, and not abolish 
the deadpoint difficulty ; in case 3 we = all work in one axle; in 
case 4 do not get rid of coupling-rods, though we have three or four 
cylinders. 

The simplest plan to me seems to use two cylinders on one axle, 
with cranks in line on the same side of the axle, and to employ a 
small auxiliary engine to turn the engine off the dead point. 
There should be no difficulty about this whatever. It is done in 
hundreds of cases every day with engines from 600 to 2000-horse 
power in stationary work, and would be equally applicable and 

ful onal tive. The result of this, when it comes, as it 
must come, will be a higher possible speed with greater safety. 

4, Fenchurch-avenue, E.C., July 22nd, W. H. Boorn. 
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Sir,—Mr. Wiseman seems to imagine that my letter, inserted in 
a! issue of the 12th inst., was written under a misapprehension, 
out his reply fails to show me that there was any meaning attached 
to his words other than that which I gathered. He assures me that 
heis not ‘‘biassed,” but areperusal of his paper will probably convince 
him that I was, on the face of things, justified in using that expres- 
sion. Let me assure him, in return, that there is no bias on my part 
in favour of Great Northern Railway engines. So far as I understand 
his paper, he strongly condemns single-driving bogie engines. Any 
other locomotive of the same type would form equally good 
examples, but Mr. Stirling’s 8ft. bogies are perhaps the best known 
specimens of that class, and as such I mentioned them. In con- 
demning the class, Mr. Wiseman condemns these. Having given 
this explanation, let us dismiss all thoughts of bias from the case, 

The question which bas been is of undoubted interest, 
but matters are scarcely ripe for discussion. We require a collec- 
tion of facts on which to base our theories, Supposing that the 
derailment takes place, as Mr, Wiseman suggests, on a straight 
and level road, and that no defect is apparent in either engine or 
permanent way, there are several theories which might be 
advanced to account for the casualty ; but until one or two of these 
are disproved, nothing definite can be arrived at. For instance, the 
driving wheel at one period of every revolution deals a heavy blow, 
technically called the ‘‘hammer-blow,” upon the rail, Would it 
not be possible, in the event of this blow falling upon the rail 
where a sleeper was not duly supported by ballast, that the up 
springing of the rail after the blow might raise the engine suffi- 








the k t gaze, most accidents through collisions may be traced 
to defective lights, colour blindness of seamen, and very frequent! 
to a bad look-out. A simple plan, costing only one more lamp, is 
what I wish now to bring to your notice. It is this, viz, instead 
of carrying a single red light on the port side, carry two, one above 
the other, and the distance apart to secure the two lights being 
distinctly visible according to the published rules can easily be 
ascertained by experiment. The distance apart probably not more 
than 4ft. to 5ft. One has only to observe the lamps of a carriage 
or hansom on a dark night approaching from a long distance, to 
accept the advantages of two distinct lights, and thus remove all 
doubt as to their colour. If two red lights appear to be any other 
colour but what they represent, the sailor knows two lights in a 
vertical position—as side lights—represent the port side ; it would 
be immaterial whether the lamps were coloured or not. 
Kimberley, South Africa, W. FLEMING. 





LOCOMOTIVE TOP-CLACK WITH FIRE HOSE CONNECTION— 
RUSSIAN RAILWAYS, 


Sir,—In last week's ENGINEER there is a reference to the pro- 
vision by the Pennsylvania Railroad Company of a fire hose attach- 
ment on their | tives in tion with an auxiliary steam 
pump. Such a provision has been in very successful operation for 
many years in Russia, where in 1874, by direction of my chief, Mr. 
Thomas Urquhart, M.I.C.E., &c., I applied it to many engines of 
the Tzari Tsaritsni Railway, not in connection with auxiliary or 
the ordinary pumps, the large injectors with which the engines 
were fitted were used, and found to give such good results that the 
application of this simple device has become very general through- 
out all the Russian railways, happily uot so much to extinguish 
fires of wrecked trains as to lend prompt and efficient aid in the 
case of fires in railway or adjacent buildings, its great utility having 














ben fully demonstrated on many occasions, __ It is also found very 
useful, owing to the great pressure of the discharge, for washing 
out other boilers when these are foul, and a good head of water is 
not available from the usual tank service. So far, such a device 
does not seem to have been used in England, and its obvious 
advantages has suggested this insertion of its application in Russia. 
To attach the hose-pipe union the plug A is closed and the 
cap B removed, the smaller injector being ample to keep up the 
water level in the boiler while the engine is being used as a fire 
engine. WILLIAM WarRREN, A.M.I.C.E. &ec, 
"£ ‘Tokenhouse-baildings, E.C., July 23rd, 





IRON GOODS WAGONS. 


Sir,—I hope you will allow me to touch on an old subject, i.e., 
the introduction of long bogie goods wagons on our railways, Now, 
surely, Sir, it would be worth while for one of the strong railwa; 
companies in England to give the newiron frame freight car a trial, 
especially on long hauls, such as Welsh coal to London. But 
perhaps the railway companies will object that experimenting is 
expensive and troublesome, Well, I will humbly suggest, give experi- 
ments in locomotives a short rest and try this new system, It must 
always be remembered that 2000 lb. of raw material can be hauled 
in America for from 3d. to 3d. per mile. Surely our freight 
charges in land, even for distances over fifty miles, are more 
than this, e can carry passengers for 1d, a mile—as cheaply 





as they are anywhere carried, oxcept potees in India—why then 
are our freight chargesso high? Is not there something wrong some- 
where? A general reduction of goods rates might perhaps help to 
knock on the head some of the new schemes for building ship 
canals, and thus, in my opinion, save the waste of a good deal of 
capital, Perhaps it will be worth while to enumerate the advan- 
tages claimed for the iron freight car——less dead weight for carrying 
capacity than in our present wagons, less wear and tear on the 
road-bed, less labour in marshalling, and shorter — 
CONOMY, 





GAS ENGINES FOR WATERWORKS, 
Sir,—In reply to the inquiry of ‘ Surveyor” in your last number, 
I have the pleasure to inform you that this company’s gas is used 
for driving engines at the following pumping stations :— 











. Max. ind. | Engineer or 
Locality, Nature of work. |" ECP, superintendent. 

Wellington! .. Waterworks .. 20f 16 each E, Pritchard, M.I.C.E. 
Gloucester2 ..\Pumping water, &. 2o0f 20 ,, . Cooke 
Salisbury’... .. Pumping sewage ..20f10 ,, J.C. Bothams,M.LC.E. 
Godalming _..|Waterworks . « lof35 — J. Ede 
Wednesbury .. Pumping sewage’ ..,2 of 33 each T. Wicks 
Stevenage.. ..| Waterworks - + loflé — J. Gillespie 
Finchley4.. .. Pumping sewage, &c. 2 of 20 each J. Pollard, A.1.C.E. 
Wimborne .. Waterworks .. ..lof12 — W.J. Fletcher, C.E. 
Norwood4., ..|Pumping sewage, &c. 20f 7 each J. Anstie, M.1.C.E. 

1 Somerset. 2 County Asylum. 

3 Corporation. 4 Local Board. 


We have several installations for pumping abroad, and others are 
being carried out in this country, but I presume it is not n 
to refer them in detail. I may add that the fuel consumption 
seldom exceeds 14 1b, per indicated horse-power per hour, and we 
are prepared to guarantee that it shall not exceed 141b. if good 
anthracite or coke be used, The largest engines working with our 
gas are Otto engines indicating about 85-horse power each. Still 
larger ones are being made. 
The Dowson Economic Gas and Power Company, Limited, 
W. B. MERceER, Secretary. 
3, Great Queen-street, Westminster, London, 8. W., 
July 23rd. 





SIGHT-FEED LUBRICATORS. 


Sir,—In the description of Mr. Stroudley’s locomotive in your 
issue of the 19th inst., a sight-feed lubricator is mentioned, for 
which it is claimed that it is the only one which can supply oil to 
the valves, &c., when steam is shut off. Allow me to state that my 
loco, pattern sight-feed lubricator does supply oil to the valves and 
pistons whether the steam is “ on” or “ off,” and it does this with- 
out any extra manipulation, and without the use of diaphragms, 
valves, or springs, ke., but by the simple means of one tap opera 
by a suitable handle. When once set going no further adjustment 
is required—whether steam is turned on or off—excepting only 
when it is desired to vary the rate of feed according to the require- 
ment of the engine. W. SCHONHEYDER. 

Roseberry-road, Clapham Park, July 25th, 





TESTIMONIAL TO PROFESSOR KENNEDY, 


Sir,—From the enclosed circular you will see that a testimonial 
to Professor Kennedy is being got up by his pupils. As we are 
unable to obtain the addresses of many past students, we solicit 
your assistance to enable us to reach these men and other friends 
connected with Professor Kennedy, by publishing this letter. 

University College, W,C., July 22nd. ALEX. FRASER. 








THE CRUISER YORKTOWN. 


THE data giving the results of the first of the series of meta- 
centre experiments on the new cruiser Yorktown have just been 
worked up, and it is found that the height of the Yorktown’s 
metacentre above the centre of gravity is only 1°504ft. The result 
of this first experiment, which was carried on in the dry dock, 
sustains Naval Constructor Hoover’s opinion, previously expressed, 
that the Yorktown had little metacentre height. It goes far to 
prove the stability of the vessel, and if the second experiment, 
which will be carried on in the water, gives as good results, the 
Yorktown may be set down as a very stable craft. The results of 
the Yorktown experiments have been looked forward to with keen 
interest, not only by naval officers, but by shipbuilders engaged in 
constructing on the lines of war vessels as issued by the Navy 
Department. Considerable doubt has been expressed regarding 
the Yorktown’s stability because of the great weight of her bat- 
tery, but the experiments just ended give practical proof of the 
accuracy of the theoretical calculation. The official report of the 
experiment is now ready to be sent to the Navy Department, 
though it may be withheld in full until the second experiment is 
concluded. The recent experiment is the first one held in the new 
class of ships. It took place at the Brooklyn Navy-yard on July 
2nd, in the dry dock, with the following result :— 

—_— of centre of buoyancy above lowest point of 
ee. oe ee . . 








Se eS Ss 8 36ft. 
Height of metacentre above centre of buoyancy .. 9°25ft. 
Height of metacentre above lowest point of keel .. 17‘61ft. 
Height of centre of gravity above lowest point of 
IG. ca cs ue a te ae 16°165ft. 
t of total displ t above lowest point of 
Er are ee 
Weight of materials used in heeling .. .. .. .. 18-321 tons. 
Centre of gravity of ditto above lowest point of 
rue ct eke ce se es ue te ce ee as 22-6ft. 
Moment of ditto, ditto 414 05 ft-tons. 
Corrected displacement -. 1323°28 tons. 
Corrected metacentre .. .. .. .. «. «- «- 2127291 ft-tons, 
Corrected centre of gravity above lowest point of 
ee Aree “sss 16 O76ft. 
Corrected centre of buoyancy of ditto.. 8 33ft. 
Corrected metacentre of ditto roe eer 17 58ft 
Corrected height above centre of gravity .. 1°504ft. 


—New York Times. 








TRIPLE-EXPANSION ENGINES IN A FLAX MILL. 


In our impression for March Ist, 1889, we described a fine 
compound engine put up in the spinning mills of Messrs. W. 
Barbour and Sons, Hilden Mill, Belfast. On page 72 we give 
an end view of this engine, and in another impression we shall 
publish further engravings. 








GOVERNMENT STANDARDISING LABORATORY.—The Board of 
Trade desires to avail itself of the organisation of the London 
Chamber of Commerce for the pu of ascertaining the probable 
extent to which a Government Laboratory for Standardising Elec- 
trical Instruments would be used (a) by supply companies for the 
certification of meters, voltmeters, and a ters, and (b) by manu- 
facturers of electrical instruments. Replies for 1890 and 1891-are, 
therefore, invited to the following questions. The individual 
replies will be considered as confidential, and only the aggregates 
will be published :—(1) Supposing a standardising laboratory to be 
ready at the commencement of the year 1890, how many ordinary 
house meters do you expect to send in for certification? (2) How 
many ammeters do you expect to send in? (3) How many volt- 
meters do you expect to send in? (4) State whether you send in 
as an undertaker or as a manufacturer 








ef 
=. 
— 
(2) 
— 
lem 
ES 
oO 
= 
wa 
a 
—] 
om 
< 
Aj 
= 
2) 
= 
oO 
ey 
< 
_ 
ea) 
-Q 
Zi 
eo) 
— 
wR 
1) 
— 
= 
7 
YA 
< 
= 
< 
— 
jew 
~~ 
© 
Ay 
ca 
= 
al 
A 
7, 
< 
ea 
fm 
~ 
oO 
3S 
7) 


ry 
“4 


THE PARIS EXHIBITION.—CENTRAL STATION OF THI 


(For description see page 68,) 
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SAND BLAST APPARATUS. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers infurm me who are the makers of sand 
blast apparatus for glass purposes ? 8. 
July 24th. 





STEAM STOP VALVES. 
(To the Rditor of The Engineer.) 


Str,—Can any of your readers kindly give me the names of the makers 
af sh screw-down valves for steam ? J. B. H. 
uly 24th. 





BEETROOT SUGAR MACHINERY. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your readers kindly give me addresses of makers 
of machinery for extracting sugar from beetroot? J.J. B. 
Spain, July 17th. 





DROP FORGINGS. 
(To the Bditor of The Engineer.) 
Str,—We have friends in the Colonies in the engineering and imple- 
ment trade who are sending us samples of forgings from which they want 
8000 made. We shall be obliged to any reader for the address of parties 


who do drop forging. G. G. anp Co, 
Uddingston, July 22nd. 
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SMOKE PREVENTION, 


Accorpine to Mr. Alfred E. Fletcher, the Chief 
Inspector of Alkali Works, whose annual report has just 
been issued, the interest attaching to the smoke question 
has by no means abated during the past year. A feeling 
on the part of the public that the evils arising from the 
presence of black coal smoke are great, and should be 
diminished, is said to be apparently growing stronger, 
and has displayed itself in a marked degree in Manchester, 
Bolton, and some of the principal smoke-producing dis- 
tricts. The increasing mortality of Manchester has been 
attributed in part to the dark panoply of smoke which 
hangs over that city. A voluminous correspondence on 
the subject has appeared in the local papers, and various 
remedies have been suggested. But it happens that 
something has been said which rather discredits the 
remedies, however successful they might prove. Thus it 
is asserted that black coal smoke is “not to be lightly 
dispensed with,” seeing that it atfords a guarantee of the 
absence of carbon monoxide, or carbonic oxide, a gas of a 
highly poisonous nature, devoid of colour, taste, or smell. It 
has been argued that if the combustion in a furnace were 
so conducted as to prevent the appearance of black smoke 
it is probable that carbonic oxide would be generated, 
and the remedy would be worse than the disease. This 
view has taken such hold that it has been pleaded ina 
court of law in mitigation of the penalty for having caused 
the emission of black smoke. The Inspector of Alkali 
Works being zealous for the reduction of smoke, has gone 
to work to counteract this notion. Chemistry, he says, 
condemns it ; but beyond that, he has analysed fifty-two 
specimens of the gases of combustion taken from various 
kinds of furnaces, including the fires of steam boilers, 
fires fed by mechanical stokers;and others fed by hand. 
The samples of gas were taken from works in various 
parts of the Newcastle and Lancashire districts, and were 
not limited to one class of coal only, except that the fuel in 
all cases was bituminous and liable to producesmoke. The 
results of the analyses are published in the annual report, 
and serve to show that while carbonic oxide was not often 
discoverable, yet when found it was always in the 
presence of black smoke, by which imperfect combustion 
was indicated. In every case where black smoke was 
absent carbonic oxide was absent also. “There was no 
exception to this rule,” says Mr. Fletcher; and the 
analyses, as set out in the report, fully justify this 
statement. 

So far the case seems clear; and yet we have reason to 
think there is something to be said on the other side, as to 
the presence of the objectionable gas. According to our 
experience it does actually occur, in some cases, that car- 
bonic oxide is given off from a clear fire of bituminous coal. 
We will admit that, as a general rule, the atsence of this 
gas may be inferred from the absence of black smoke; 
but we cannot admit that there areno exceptions. Of course 
we are not discussing the qualities of coke or anthracite, 
otherwise we might speak of abundant carbonic oxide with 
the entire absence of smoke. In former days, when loco- 
motives burned coke, the lambent flame due to the combus- 
tion of carbonic oxidemight beseen on a dark night stream- 
ing from the funnel of the engine when steam was shut off. 
On the other hand, there is plenty of this gas in the black 
smoke of bituminous coal, and smoke prevention will 
certainly tend to prevent its emission. Mr. Fletcher's 
argument is right in the main, and if carbonic oxide were 
the sole matter for consideration we might soon get toan 
end of the question. But there are other and more 
weighty considerations to be debated, before the final con- 
clusion can be arrived at—if, indeed, an absolute decision 
can be reached at all. On the whole, Mr. Fletcher may 
be justified in saying it is by no means necessary that 
the public should suffer in health, in comfort, and in 
pocket by the continuance of the smoke nuisance. Still, 
there is some value in smoke, and if it is to be altogether 
suppressed, someawk ward consequences may beanticipated. 
In the operation of puddling, smoke at a certain stage isa 
necessity. In the raising of steam, a smoky fire is, in a 
sense, more serviceable than one absolutely clear. The 
radiant power of incandescent carbon performs a work for 
which a smokeless gas is much less efficient. When cer- 
tain steam tugs on the Thames were first made to consume 
their own smoke, they were simply unable to do their 
work. The fire-space was then enlarged, with the result 
that more fuel was consumed, and the working expense 
was increased. This has to be endured for the public 
good ; but the idea that a great quantity of fuel goes off 
and is wasted, when a cloud of black smoke is emitted, 





requires some correction. Many years ago Mr. Wye 
Williams showed that a single pound of carbon would 
produce a trail of smoke half a mile in length. That 
smoke is a nuisance cannot be denied, and it must be 
confessed that there is far more of it than there need 
be. Unquestionably there is carelessness and waste 
in the consumption of ccal. We may accept the analyses 
published by Mr. Fletcher as warranting the statement 
which he makes, that the combustion of coal is generally 
carried on roughly and without due regard to economy. 
The proportion between the fuel used and the air 
supplied is found to vary enormously, and of the latter 
po an imperfect use is made. Even in most of the 
smoky fires a considerable excess of oxygen is found to be 
present. Mr. Fletcher observes that the loss thus occa- 
sioned is shown by the circumstance that the air contains 
only 20°8 per cent. of oxygen by volume, so that if one 
cubic foot of oxygen is shown to be present in the smoke, 
nearly five cubic feet of air must have passed through the 
fire unused, robbing it of its heat. 

The appliances for the prevention of smoke leave con- 
siderable room for improvement. The ordinary system 
of hand-firing is necessarily imperfect, owing to its irregu- 
larity; yet Mr. Fletcher states that the mechanical 
stokers, which have been offered in its place, have been in 
many respects so faulty that they have as yet but par- 
tially superseded it. Improvement is being effected, and 
mechanical stoking is growing in favour. Some of the 
contrivances “completely prevent black smoke,” and “all 
of them diminish it.” In the case of furnaces fired by 
hand, it is needful that there should be some way of 
admitting air to assist in burning the large volume of gas 
suddenly given off on stoking. This is said tu be well 
done by means of hollow bars, and tubular and split 
bridges. But it is remarked that the air should be so 
admitted as to mix well with the gases, and time should 
be given to this mixture to burn before it is hurried into 
the colder regions of the boiler, where combustion is 
impossible. A practical suggestion, made by Mr. 
Fletcher, is one which commends itself for adoption. 
In order to determine which are the best forms 
of furnace and systems of fuel combustion for obtaining a 
maximum efficiency and for avoiding the nuisance of black 
smoke, he proposes that a competitive exhibition should 
be established, so that under equal conditions as to fuel, 
water, and class of boiler, an accurate comparison may be 
made. Such an exhibition, it is considered, would be 
extremely useful both to the coal consumer and the 
inventor. In the meantime there is one fact not to be 
lost sight of, and that is the lax administration of the 
law by which the smoke nuisance should be suppressed. 
There is plenty of law, but very little administration. 
Mr. Fletcher makes allusion to this, and we believe he 
might say more than he does. He says :--“ The adminis- 
tration of the law is in the hands of the local authorities, 
and the public should insist on their fulfilling their duty 
in this respect.” Unfortunately, the said local authorities 
often include individuals who are themselves guilty of 
producing black smoke. Under such circumstances any 
vigorous enforcement of the law is scarcely to be expected. 
Prosecutions are likely to be less frequent than they 
ought to be, convictions will not always ensue, and 
penalties will often be little more than nominal. Undue 
force is allowed to the plea that a furnace, although 
sending off smoke, is so constructed as “to consume, as 
far as practicable, all smoke arising therefrom.” Mr. 
Fletcher contends that the prevention of black smoke is 
always possible; and if this principle were acted upon 
there would, of course, be no escape. But perhaps the 
path is not quite so clear as could be wished ; yet it is 
certain that a reasonable enforcement of the law would 
make matters much better than they are. 

Fuel in the form of gas settles the entire question of 
smoke. This is the perfect remedy, and fortunately it 
has made considerable progress. Mr. Fletcher bears 
witness to the fact that gas-producers are largely em- 
ployed, being extensively adopted in ironworks and 
other important industries. There is one system which 
not only produces a gas incapable of causing black smoke, 
but which also saves the ammonia otherwise lost. It is 
stated that as much as 66 1b. of sulphate of ammonia is 
obtained in this way from a ton of “slack,” thus largely 
exceeding the quantity realised in ordinary gasworks. 
The benefit of such a method is indeed great, and offers 
the very ideal of smoke prevention. No coals have to be 
carried to furnaces, and there are no ashes to remove. 
No laborious stoking is necessary, but. the gas burns 
quietly and regularly, doing the work without waste of 
any kind. There is no smoke to pollute the air, nor soot 
and dust to choke the flues. Some little time may elapse, 
we are told, before all the details of the apparatus are 
finally perfected. When that is accomplished, we may hope 
for a wide application of this method of coal consumption. 
When we are going to get rid of the smoke from domestic 
chimneys, of course nobody knows. That is a question in 
which London is specially interested, though the metro- 

lis is by no means free from factory chimneys. The 

fetropolitan Police district, extending over a radius of 
fifteen miles from Charing-cross, includes the swarm of 
factories located just outside the jurisdiction of the 
London County Council. Mr. Monro, the Commissioner 
of Police, in his annual report which appeared a few days 
ago, devotes a brief chapter to what he designates the 
“smoke nuisance.” Prosecutions under the Smoke 
Nuisance Abatement Acts have been decreasing since 
1882, so we presume that some improvement is taking 
place. But although the police institute proceedings, the 
magistrates seem slow to follow up the process. A 
very unaccountable result is that nearly half the 
fines inflicted last year were below the minimum of 
40s. prescribed by the statute. The chief offenders are 
the bakers, a large number of whom persist in the use of 
very unsuitable ovens, Leated internally with bituminous 
coal. The fines usually inflicted are too small to operate 
as a deterrent to the use of such ovens, or even to induce 
the offenders to adopt a more suitable kind of fuel. It is 
mentioned incidentally that where these smoky ovens 
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exist it is generally the case that the state of the bake- 
house is dirty and unwholesome. The engineer to the 
department states that if the public were informed as to 
the conditions under which bread and pastry are made 
upon the premises where these ovens are in use, they would 
be “considerably surprised and disgusted.” either 
is it to be supposed that these bakeries are always 
situated in poor \ecalities It is some test of a good bake- 
house that the chimney exhibits no violation of the Smoke 
Act. The extent to which bakers offend may be inferred 
from the fact that they were reported as causing nuisance 
from smoke on 207 occasions last year, in addition to 
84 cases in which confectioners were in default. The 
nearest approach to these numbers occurs in the case of 
saw mills, against which there were 34 reports. In all 
there were nearly 700 reports of smoke nuisance, extend- 
ing over a great variety of trades and operations. We 
observe no notice of the “destructor” erected by the 
City authorities at Lett’s Wharf on the south side of the 
Thames, a little to the east of Waterloo Bridge. From 
the tall chimney of this establishment there emanates a 
trail of curiously tinted smoke, and wherever this descends 
a sickening odour becomes perceptible. With the wind 
in the south-west, this nuisance affects the Temple 
Gardens, together with a portion of the Victoria Embank- 
ment. A question has been asked about this “ destructor” 
in Parliament, but Mr. Ritchie’s reply gave no hope of 
amendment. Yet of all the smoky chimneys in London, 
this is perhaps the most disagreeable. It were to be 
wished that Mr. Fletcher would proceed to analyse its 
vapours. Their chemical constitution would be worth 
——- though CO might be absent, for CO has no 
smell. 


WATER-TUBE STEAM BOILERS, 


Ir is becoming evident that a considerable change in 
boiler engineering is in progress. The Lancashire boiler 
is being supplanted by other types, notably the locomo- 
tive and the water-tube boiler. The change is due to two 
causes. The first is the adoption of high steam pressures, 
and the second is the desire to use something more econo- 
mical than the Lancashire boiler. In high class engi- 
neering the original plain double-fiued boiler is never 
used. In all the best mills the Galloway boiler has taken 
its place; conical tubes being employed at once to 
strengthen the fiues, augment the heating surface, and 
break up the products of combustion. ‘The latest and 
highest development of this type is shown by Messrs. 


Galloway in the Paris Exhibition. It may be taken for 


et the same supply of steam. 


Lancashire boilers. 


of the tubulous boiler. 


Lancashire type. 


cashire boiler. 


construction, and prejudice is being got over. 
just as well that those who propose to 


with a properly designed locomotive boiler. 


numerous good qualities which entitle it to respect. 
ought to be used with judgment. 
may be said of any type of boiler. 
neer will, in selecting a type of generator, weigh carefully 
all the circumstances, and select that which is best adapted 
to the conditions of space, fuel, pressure, and quality of 
water dictating the course which he must pursue. 





This, of course, implies 





will not occupy more ground space than the Lancashire | the Institute of Civil Engineers, a vice-president of the Institute 
boiler of the same power, it must not be forgotten that | of Mechanical Engineers,.a visitor of the Royal Instivution, a 
pe needs a great deal of room vertically, and, so far Member of Council of the Society of Arts, and has contributed 
as available evidence goes, a better draught is wanted to | 2Umerous papers on a variety of subjects to these bodies. His 
In several cases this con- | Knowledge of the Russian language has enabled him to compile 
ition has led to the use of forced draught, supplied by many interesting papers for the Foreign Abstracts published by 
fans blowing into the ashpit. 
special arrangements, and thus it will be found that a 
battery of Root or Babcock and Wilcox boilers is a very 
different atiair from a battery of Galloway or ordinar 
As experience is being acquired wit 
the tubulous boiler, improvements are being effected in its | ‘ Generation of Steam,” by the School of Military Engineering 
But it is | at Chatham ; to lecture on “ Hydraulic Machinery and a Hydro- 
ut such boilers | pneumatic Moncrieff Gun Carriage; and delivered, for the 
down should understand clearly what they are about to | Society of Arts, under the Howard Trust, a course of lectures 
If there is to be any considerable increase in steam | ©? the “ Conversion of Heat into Work.” The University of 
pressures, the water-tube boiler may oust all other systems ery has serge pices aes A —— See him, 
on land, save for locomotives, and it will possibly find its | °° 9¢ '* President of Section (& of the British Association, 
way to sea. The border land seems to lie somewhere 
about 150 lb., which is too much for the Lancashire 
boiler, and not quite enough to bring out the best qualities 
For pressures below 100 lb. on | We think that a service may be done to employers, as well as 
the square inch, the water-tube boiler does not seem to | to those seeking work, by calling attention to the National 
us to possessmany advantages as a steam generator over the Association for the Employment of Reserve Men and Pensioners 
There are, of course, some other points from the Army. The subject is little understood by those not 
to be taken into consideration, besides the generation of | ComBected with it, so that a few words of explanation may be 
steam. For pressures above” 150 Iby on the other hand, | fvrable We may observe that we have ha to much 9 
the water-tube boiler exerts strong claims on the atten- : 
tion of steam users. But too pate He not be expected. 
It is ridiculous to suppose, for example, that one of these 
boilers will give 14 lb. of steam for a pound of coal. The | soldiers,” although this point has to be insisted on before it is 
tubulous boiler is not 100 per cent. better than the Lan- | understood and accepted. Men seut from the Guards, for 
Tt is doubtful if it can compete in this | example, into the Reserve, are commonly twenty-one or 
respect, even under the most favourable circumstances, | twenty-two years of age. Whatever may be the merits or 
But it | demerits of such a man, he is not the article generally meant by 
evidently possesses, as now made by several firms, the term “old soldier.” Colonel Boyes, the secretary of the 
It | Association, has been applied to by employers, and has had 
But the same thing considerable success in selecting men to fill situations, being 


The competent engi- 


the Institution of Civil Engineers. He has also translated the 
remarkable works of Chernoff on steel, and the researches of the 
late General Kalakoutsky on the internal stresses in cast iron 
and steel, published, it will be remembered, in our columns, 
He was selected by the Institute of Civil Engineers to deliver 
one of the heat series of lectures, namely, that on the 


EMPLOYMENT OF RESERVE MEN AND DISCHARGED 
SOLDIERS, 


term is generally understood, are good for all classes of work, 
4 There are, however, certain situations for which they are 
specially adapted. Reserve men, however, are not “old 


careful to base his selection on the requirements of each case. 
The classes of men generally are as follows :—Old soldiers proper, or 
pensioners discharged after twenty-one years’ service. These men 
are, as a rule, unsuited to many forms of continuous hard work, 
although we have known of exceptions. We would instance the 
case of an old limber gunner who combined intelligence and 
strength to such an extent that he was specially paid and 
selected to work at the bottom of deep drains, laying pipes, &c., 


DIRECTOR-GENERAL OF ORDNAXCE Factories | "*i0S the earth from considerable depths, for which his 


WE have announced that Mr. W. Anderson, M. Inst. C.E., ha 


strength, long reach, and intelligence peculiarly fitted him. 
3 | Speaking generally, old soldiers have passed too many years of 


been appointed Director - General of Ordnance Factories. | their life in light or irregular employment to be as good as day 


granted, however, that when a pressure over 1001b,| Without implying for a moment that a suitable man for this labourers on heavy work. They have, however, the following 
on the square inch is to be carried, no boiler of important post could not be found in the ranks of the Royal | qualities:—A large proportion are sergeants and non-commis- 


the kind will be used, and in any case a big double- 
fiued boiler is a very expensive thing. It is not 
the cost of the boiler alone which has to be considered ; 
the brickwork setting represents a great deal of money. 
Few Lancashire boilers evaporate 8lb. of water to the 
pound of coal, and to prevent waste, economisers are em-| ammunition, and the laboratory. 
loyed, which in their turn represent a great outlay. 


factory and the small arms factories at Enfield and Birminghan 


Engineers or the Royal Artillery, we may be permitted to | sioned officers who have filled positions of responsibility, and are 
congratulate the Government and the British taxpayers on the | generally fairly good at accounts, and other clerks’ work. Such 
appointment of a civilian engineer to control those factories on | Men are specially adapted for store men and overlookers over 
which so much depends. Mr, Anderson’s duties will consist further | !ads, timekeepers, and the like. Not only they, but old 
in the general supervision of the manufacturing departments in | soldiers generally have habits of discipline. They do what 
the Royal Arsenal at Woolwich, including guns, gun carriages, they are told without making difficulties, and their instinct is to 
The Waltham powder | look after their employer's interests, and not stand upon legal 


, | terms as to what they have bargained to do and what is or is not 


ree locomotive boilers would make as much steam as | will also come under his charge. His duties will consist in | their special work, and their varied experience generally fits them 


four Lancashire boilers, and would not burn more than 


three-fourths as much coal. The space occupied, which in 


crowded cities often represents a heavy item for rents and 
taxes, would be reduced, and the pressure could be raised 


50 per cent. above that which can be convenientl carried in 


Lancashire boilers. It is no doubt for these reasons that 


“newwad is so often supplied in electric light installations by 


ocomotive boilers. Messrs. Davey, Paxman, and Co., of 
Colchester, have, for example, made the largest locomotive 


type boilers ever employed for stationary purposes-—the 
barrels being no less than 6ft. in diameter—for use in the 
West End. 

Even the locomotive boiler, however, begins to find a 
formidable rival in the water-tube or tubulous boiler. In 
America and on the Continent of Europe these generators 
of various types—such as the Babcock and Wilcox, the 
Root, and the De Nayer boilers—have long enjoyed 
favour; inthis country they have not been popular. That 
their use is rapidly extending in England now is 
mainly to be attributed to the great rise in pressures. 
When steam of 150lb. to 1601b. has to be carried in 
crowded neighbourhoods there is a manifest reluctance to 
use any boiler but one that shall be safe. It is also to be 
noted that very great improvements in the design and 
construction of water-tube boilers have been effected of 
late years. They have been simplitied. We no longer 
meet with the excentric and bizarre devices which 
at one time struggled for popularity; but it is well 
to bear in mind that the tubulous boiler is not yet 
perfect, and that a good deal yet remains to be done 
to make it thoroughly popular. The paramount 
defects of the boiler as it was, were that it occupied 
a great deal of space for a given power—in other 
words, its evaporative efficiency was low—and secondly, 
it tended to prime, and in any case supplied wet steam to 
the engine—about as bad a defect as a boiler could have. 
By degrees these drawbacks are being eliminated, but it 
remains to be seen whether the remedy may not be nearly 
as bad in some respects as the disease. Those who 
remember what the water-tube boiler was a dozen years 
ago will bear in mind that the receivers and separators at 
the top were comparatively small tubes fourteen to eighteen 
inches in diameter. The tubulous boiler of the present 
day has separators and receivers three or four feet in 
diameter. It was claimed that as the pressure was carried 
entirely inside comparatively small pipes, there was 
no danger of explosion, or rather, in the words of Dr. 
Ernst Alban, the condition that an explosion should 
not be dangerous was secured. This has been sacrificed 
to some extent, but we do not mean our readers to think 
that because a big receiver has taken the place of a little 
one, that the type is no longer safe. Yet the change proves 
that the inventors of these boilers have had to sacrifice 
one of their arguments in order to get over the wet steam 
objection to which we have referred; and it is clear that 
more careful supervision and inspection is needed now 
than the original type demanded. 

Although it may be conceded that the tubulous boiler 


facturing knowledge to bear. 


a civilian, difficulties about rank and precedence are entirely 
obviated, and his experience as a manufacturer will enable him 
to manage the departments on commercial lines, Mr. Ander- 
son having abundant qualifications for the task before him. 
He is a descendant of an old Newcastle family, some of the 
representatives of which still live iu Newcastle. His ancestors 
emigrated to St. Petersburgh about the middle of the last 
century, and members of the family still carry on, under the 
name of Matthew Anderson and Co., what is known as the Baltic 
Trade. He was born in St. Petersburg on January 5th, 1835. 
He obtained his early education at the High Commercial School 
in his native city, and when he left in 1849 he was head of the 
school, silver medallist, and, although a British subject, he had 
conferred on him the freedom of the City of St. Petersburgh. 
The school was an exceptionally good one for a boy with a 
decided bent for engineering, because the natural sciences and 
four modern languages formed the entire curriculum. Great 
pains were taken to make the boys speak the languages, to 
which end French, German, and English masters had each 
charge of the schoul twice a week, and the language of the 
master for the day was the language of the school. The 
Russian language, as far as speaking went, was allowed to 
take care of itself. In 1849 Mr. Anderson became a matriculated 
student in the Applied Sciences Department of King’s College, 
London, and went through the complete three years’ course, 
taking many prizes, and leaving in 1851 with the degree of 
Associate to become a pupil of the late Sir William Fairbairn 
at Manchester. He remained with Messrs. William Fair- 
bairn and Sons for three years, and during that time was much 
employed in looking after important outwork. In 1855 Mr. 
Anderson entered into partnership with Messrs. Courtney and 
Stephens, of Dublin, and remained with them till 1864, being 
engaged chiefly in the construction of bridges, cranes, signals, 
and other fittings for railways. He devoted much attention to 
the theory of diagonally braced girders, then but little under- 
stood, and contributed several papers to the Institution of Civil 
Engineers of Ireland, of which body he became president in 
1863. In the autumn of 1864 Mr. Anderson removed to London, 
joining the old-established firm of Easton and Amos, 
with the object of building new works on the Thames at 
Erith, the old premises in Southwark-street having been 
found inconvenient for large and heavy work. The Erith 
works have been gradually extended, aud are at the present 
time among the largest in the country, their position on the 
Thames, together with direct communication with the South- 
Eastern Railway system, giving exceptional facilities for home 
and foreign work. Mr. Anderson,under whose direct management 
the Erith works have been since their erection, is now the head 
of the firm of Easton and Anderson, He isa member of Council of 





assisting these departments to work together in harmony, each | to meet any emergency well. Old soldiers of all grades are apt to 
under its own chief, namely, Captain Younghusband, R.N., gun | make better watchmen than civilians, always excepting old police- 
factory; Colonel Barlow, R.A.,laboratoryandammunition; Colonel | men. Artillery and cavalry men are often very good in charge of 
Noble, Waltham Abbey ; Mr. J. Rigby, Enfield; Major McClin- | horses, though they generally need a little practice before they 
tock, Birmingham; and Colonel English, gun carriages. Mr. | drive well from a box. Lastly, the old soldier may reasonably, 
Anderson will have ample opportunities for bringing his manu- without injustice to himself or civilians, take work at rather 
department now orders | lower wages than a civilian, at all events at first, seeing that his 
materials without regard to the others, when they ought to | life has been spent in a way that has not furnished him with 
draw from a common stock. The result is great waste. Dupli- | experience in the work he undertakes, and hence that he may 
cate tools are ordered and cannot be employed. The loss of time be at first less valuable. His pension more than counterbalances 
and energy now expended in official correspondence is dreadful | this disadvantage. The reserve man is a young man who differs 
to contempiate. We venture to hope that Mr. Anderson will | from a pensioner in the fact that he has had perhaps only three 
find it in his power to introduce better methods, and substitute | years in theservice. This may almost be regarded in the light of a 
verbal consultations for reams of foolscap. Mr. Anderson being | three years’ job of a special kind, which has probably exercised 


the intelligence of the man, and disciplined him, and it ought 
not to have incapacitated him for work. The liability to be 
called out is now small, Many cases fall between those of the 
pensioner and the three years’ service reserve man, which cannot 
be dealt with here. Enough has probably been said to indicate 
the classes which exist, and any employers who communicate 
with Colonel Boyes, National Association for Employment of 
Soldiers, 12, Buckingham-street, Strand, will, we believe, meet 
with every assistance as to selection of men. He has in his 
possession strong testimonials as to the value of men already 
supplied, 


THE PRICE OF STEEL, 


ENGINEERS cannot have failed to notice lately the increasing 
dearness of good steel. Whether for bridge and roofing work, 
for marine or land engines, or for general castings and forgings, 
a considerably higher price is required by makers than a few 
months ago, To take Staffordshire basic steel aa an example, 
some firms are, as July closes, asking for certain descriptions as 
much as 10s. per ton more than they were requiring three 
weeks or even a fortnight previously. And taking all the most 
used descriptions as a whole, prices are very much firmer than 
a comparatively short period back. The engineer has now to 
pay as much as £8 5s. for reliable Staffordshire steel tank and 
bridge plates, £7 15s. for steel channels and tees, and other 
descriptions in proportion. And indeed prices are going up in 
most of the steel centres the country through. Steel users are 
asking how long this is to last. With coke aad pigs at their 
present high rates, and with the steel demand as good as it is, 
users are not likely to be able to get good steel at lower prices 
for some time tocome. Latest advices show that steel firms 
in the Midlands, in Wales, and in the other centres are as 
busy as they can possibly be. Some of them can see 
as much as six months ahead, and are compelled to refuse 
orders. Steel rails are moving freely for colliery purposes, and 
also for abroad, and the steel sleeper trade is much better, the 
demand for steel sleepers underground having given this branch 
a fillip. All things considered, the steel market is likely to 
remain very firm, with a rising tendency until the demand 
quietens. 


BRITISH-MADE SCIENTIFIC INSTRUMENTS, 


GratiFyInc testimony has recently been borne to the supe- 
riority in manufacture in this country of those instruments upon 
the trustworthiness of which nearly the whole of our engineer- 
ing procedure depends. That testimony is the more pleasing 
because it proceeds from a distinguished foreigner, who, we may 
be sure, would not have published it had he not had the strongest 
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reasons for assigning to instruments made in this country a fore- 
most position. In his most interesting report of the results of 
his late journey across Greenland, Dr. Fridhoff Nansen records 
many observations which would have been of little utility had 
they not been taken with instruments on the accuracy of which, 
under all the severe conditions to which they were necessarily 
exposed, he could fully rely. We understand that he has stated 
to the London firm from whom these were obtained that each 
and all of the instruments it supplied proved to be equal to 
every test they were subjected to. The aneroids recorded with 
entire accuracy the greatest height reached by the explorer, viz., 
9000ft., and were equally correct when, after use at such an 
elevation, they were again worked with at the sea level. The 
sextants and other instruments furnished proved equally satis- 
factory; and when we consider the rough usage they unavoid- 
ably incurred during the exigencies of sledge travelling over the 
rough ice for many months, we may conclude that their design 
and workmanship must have fitted them for every possible 
eventuality. That there is still room for the exercise of inge- 
nuity in the improvement of instruments intended for use in 
countries of an extreme range of temperature, will be admitted 
by all those who have had to use them in such countries. Espe- 
cially is this the case with such of these as are dependent for 
accuracy upon levelling, and in which the spirit tube is used to 
insure it, the liquor becoming so volatile when exposed to a 
tropical sun that it is exceedingly difficult to work by it. Never- 
theless, while admitting room for certain improvements, the 
certificate referred to above will be regarded as of high value 
and encouragement. 


COMPRESSED AIR ON FRENCH TRAMWAYS, 


TuE use of compressed air as a motive power for tramways 
in France is extending. The system adopted is that invented 
by M. Mekarski, director of the Nantes tramways, which have 
been open since 1879. Two years ago the system was success- 
fully applied on the tramways at Nogent, in the neighbourhood 
of Paris, and more recently on thuse of Berne and Limoges. 
This year it will be substituted for horse-power on the tram- 
ways of Lyons. The inventor asserts that his system is far more 
economical than horse traction—the cost of coal per day of a 
machine equal to 8 or 10-horse power being only 4s.—much 
cheaper than electrieity or steam power, and that the machinery 
is simple and does not require a skilled mechanic to control it. 
The British Consul at Nantes in a recent report states “that 
the tramways of that town which are worked by the system of 
M. Mekarski alluded to above continue to give satisfaction. The 
cars are comfortable, and run smoothly with little noise. They 
do not interfere with the general traffic in the streets, and their 
immunity from accidents is remarkable. The average speed is 
about eight miles per hour; but it can easily be increased or 
moderated, and in case of need an almost instantaneous stoppage 
effected.” 
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The Working and Management of an English Railway. By 
Georce Finptay, General Manager of the London and 
North-Western Railway. London: Whitaker and Co, and’ G, 
Bell and Sons. 1889. 

[Seconp Norice.] 

Iv 1887 the total engine mileage of the London and North- 

Western Railway was 54,657,154; that is to say, the engines 

ran 104 miles every minute, and such is the mechanical 

perfection attained, that about 50,000 miles were run 
for every case of a hot axle or other defect or failure of any 
kind. During the same year the company carried 

56,465,200 passengers, and nearly 34 millions of tons of 

goods and minerals, and the total revenue was over 

£10,000,000. It need scarcely be insisted on that the 
working @f the enormous traflic which these figures indi- 
cate could only be conducted on a most carefully worked- 
out system—a system which has been the growth of years, 
and every detail of which is an example of the survival 
of the fittest, and the ripe fruit of experience. Mr. Findlay 
devotes sixty-eight pages of his book to a description of 
this system. It would be impossible to summarise the 
contents of these pages within any reasonable space. 

Mr. Findlay is never diffusive; indeed, his style is a model 

of brevity, and we can do no more than select a few 

passages containing matter of special interest. On one 
ae Mr. Findlay insists, and, we think, properly insists. 

uch of the want of punctuality of which the travelling 
public complains is due to the action of passengers them- 
selves. They arrive with quantities of luggage at the 
last moment at country stations, and much time is lost in 
getting this on to the platform and stowed in the vans. 

A minute is lost at this station and two minutes at that, 

and so the delays keep on accumulating, until at last they 

amount to something serious. Every exertion has to be 
made by officials to maintain the punctuality of the 
trains, and their efforts, especially during the summer 
season, are not always crowned with success. It is 
expected by travellers that the engines will make up the 
lost time. But we may point out, what Mr. Findlay has 
not done, that with heavy trains it is simply impossible 
to do this, the engines being already taxed to the 
utmost. In most cases the drivers have to use every 
resource known to them to keep time, the engines being 
simply driven as fast as they can go. In winter the 
trains are not so heavy, but then the weather is adverse. 

Day by day the demands made on the locomotive super- 

intendent by the traffic manager become more and more 

exacting, and bigger and bigger engines have to be built. 

The following passage will serve to show what has taken 

se in this direction on the London and North-Western 
ilway :— 

In order to afford some idea of the growth which has taken 
place in the length and weight of the trains, during the last five- 
and-twenty years, it meer Be mentioned that the 10.0 a.m. down 
express from Euston, which in 1863 was 312ft. in length, and 
weighed 123 tons, had increased in 1887 to 652ift. in length, and 
in weight to 268 tons ; while the five o’clock train in the evening, 
in the same period, increased from 403ft. in length, and 149 tons 
in weight, to 463}ft. in length, and 235 tonsin weight. One of the 
—- up trains from Scotland—the 8.41 p.m. from Carlisle—in 

863 was 206ft. in length, and weighed 97 tons, while to-day it 

Measures 568}ft., and weighs 242 tons. Then, again, the speed of 

the trains has increased to almost as great an extent as their length 

and weight, for the three trains selected as illustrations travel now 

from 5 per cent. to upwards of 14 per cent. quicker than they did 

even m years ago, 

Tn dealing with the question of single line working, Mr. 








Findlay describes a bing! ingenious safety system, ver 
little of which has been heard outside railway circles. It 
is pretty generally understood that to prevent two trains 
a mg in opposite directions, on a given section of a 
single line at the same time, a staff is used. This is 
somewhat like a small truncheon, and on single lines of 
considerable length, the shape and colour of the staff for 
each section of the road differ from that on any other 
section. Thus a square staff is used between two given 
towns, A and B; between B and C it is triangular in sec- 
tion; between C and D round, and so on. ‘The driver is 
not permitted to start out of astation unless he has the 
staff, and as there is but one staff for each section, it is 
impossible for two trains to be on that section at the same 
time. The staff on crowded lines has, however, to be 
supplemented by tickets, which may be described as special 
passes given under special regulations and with many 
precautions by the station-master to the drivers, The 
new system, to which we desire to call attention, is thus 
described by Mr. Findlay. 


Another method of working single lines which has been intro- 
duced within a comparatively recent period is what is known as the 
‘Train Tablet System,” which is now in operation on a section of 
the line at Cockermouth, on the Callender and Oban railway in 
Scotland, and elsewhere. Although the train staff system, as 
described above, combined with the block telegraph, has answered 
its pu well, it has one drawback, which is that the sections 
have of necessity to be short in order to avoid serious delays, and 
under any circumstances it may occur that the train staff may be 
at one end of the section while a train is waiting for it at the other. 
This fact led one of the officers of the Caledonian Company to set 
his wits to work to devise an arrangement by which a train staff, 
or its equivalent in the form of a tablet, or circular disc of metal, 
could be electrically controlled from the other end of the section, 
so as to constitute in point of fact a train staff and block telegraph 
system combined. The apparatus has been since improved and 
perfected, and hes been patented by Messrs. Tyer and Co., the 
well-known electrical engineers. Although the working is, in 
practice, very simple, a detailed description of the instruments 
used, and the way in which they are manipulated, would appear 
extremely complicated, but the essential features of the system are 
as follows :—Supposing A and B are the two ends of a section of 
single line, and a train is waiting at A to proceed to B. The 
signalman at A gives a signal to that effect on an electric bell to 
the signalman at B. If, according to the block telegraph regula- 
tions, the train may proceed to B; that is to say, if the line 
to the knowledge of the signalman at B is clear between A and B, 
the signalman at B draws out a slide in his instrument, and 
depresses a plunger, which, by means of an electric current, has 
the effect of enabling the signalman at A to draw out a correspond- 
ing slide in his instrument, and remove from it a train tablet, 
which he hands to the driver of the train as his authority to start 
and enter the section in advance towards B, On arrival at B the 
driver delivers up the tablet to the signalman there, who inserts it 
in his instrument, and until this has been done, the apparatus is 
automatically locked, and a second tablet cannot be obtained from 
the apparatus at either end. Thus it is impossible for two trains 
to be in the same section at the same time, proceeding in opposite 
directions, although trains may follow one another in the same 
direction at the proper intervals without intermission or delay. 
An apparatus very similar to this, and designed to attain the same 
objects, has recently been devised and constructed at the Crewe 
works, and is now in use on the Bedford and Cambridge branch, 
having been approved by the Board of Trade. In this case train 
staffs of the ordinary type take the place of the tablets, and these 
are made in such a form, that they will serve to open any of the 
intermediate sidings within the section, which in their normal 
state are locked. Although the apparatus differs in form, the 
manipulation is almost identical with that of the train tablet sys- 
tem, it being physically impossible for a staff to be withdrawn 
without the concurrence of the sigmalmen at the two ends of the 
section. The experimental trial of this system having proved 
very successful, it will probably be extended to other single line 
branches, 


Mr. Findlay describes very carefully the mysteries of the 
system by which goods are transmitted to all parts of the 
country, and the elaborate arrangements necessary for 
shunting and marshalling the trains. It may not be gene- 
rally known that in many goods trains there is a place for 
every wagon, depending on the locality to which it is 
going. Again, through trains have to be broken up and 
sorted when they reach their destination. Thus, all goods 
trains arriving at Edgehill are broken up and sorted for 
the various depdts, whence they are transmitted to the 
various docks and warehouses in Liverpool. Mr. Findlay’s 
description of the Edgehill “gridirons” and the mode of 
using them, devised by Mr. Footner, is too long for re- 
production here. During the year 1887, 518,000 loaded 
wagons were passed through these sidings, and 108,000 
empty wagons, or a daily average of about 2000. There 
are eighty-three men employed to work the sidings, 
including nine foremen and inspectors. The gridirons are 
brilliantly lighted at night by arc lamps. Asan example 
of the way in which steamboat goods trattic is worked, 
we give the following description of what takes place at 
Holyhead :— 


The mode of carrying on the working is as follows:—Wagons 
containing export tratlic for shipment, having been brought by the 
train engines, and deposited close to the entrance of the export 
warehouse in reception sidings provided for the purpose, are drawn 
up by hydraulic capstans and placed in exact positions opposite 
the berths, where are moored the vessels into which they are re- 
quired to be unloaded. The goods are taken from the wagons, 
checked with the invoice, and lowered into the vessel, full particu- 
lars of the goods shipped by each boat being recorded in a 
‘‘Transfer-book.” The clerkage is carried on simultaneously with 
actual handling of the goods, so that almost as soon as the hatch- 
ways are closed, and the gangways removed, the invoices are sent 
on board, and the vessel is ready to leave. Specially heavy arti- 
cles, such as furniture vans or macbinery, are loaded on the quay 
by means of 18-ton hydraulic cranes, or, if necessary, by a pair of 
shear legs, which will carry 80 tons. With regard to import 
traffic, as soon as the vessel is berthed alongside the quay, the 
invoices are passed to a checker, who, for the guidance of the men 
on the platform, first makes outa ‘‘card,” or list, of the urgent, 
or ‘perishable ” traffic, showing the loads which have to be made 
up for different destinations, so that as the goods are landed from 
the boat, the ganger in charge of the men on the platform is 
enabled to direct the loading into wagons. By the time the 
urgent, or perishable traffic has been dealt with, the checker has 
prepared another “loading card” for the general cargo, and thus 
the discharging and loading up of the ya is enabled to proceed 
without interruption, until the whole have been despatched. When 
import goods are loaded into wagons, a kind of inventory is made 
of them, which is termed a slip, and as soon as the load is com- 
pleted, these slips are compared with the invoices, so as to discover 
and rectify any mistakes, as, for instance, goods loaded in the 
wrong wagon. A transfer book is also kept, as in the case of the 
export traffic, and in this is recorded the date and number of the 
invoice, particulars of the traffic, the weight, the name of the 


vessel by which the goods are received, and the number and desti- 
nation of the wagon in which they are loaded for forward transit. 
As the wagons are loaded, they are turned over turntables on to 
adjoini ines of rails, where they are marshalled in proper 
order, labelled, and sheeted, and within a few minutes of the load- 
fng of the last wagon being — the train is ready to start. 
In discharging a vessel, as already mentioned, preference is always 
given to perishable and urgeut goods, and these are despatched b 
express passenger trains within an hour after the boat is berthed, 
but within two hours and a-half of the arrival of the vessel, a full 
train load, of sometimes upwards of thirty wagons, is despatched, 
while a second and a third train follow at intervals of not more 
than an hour, a striking proof of the excellence of the arrange- 
ments, and the energy and skill with which the operations are 
conducted, 

The chapter devoted to the consideration of rates and 
fares will not be the least interesting to the general reader. 
This, Mr. Findlay tells us, is the way in which rates are 
settled :— 

A certain amount of healthy competition will always exist ; but 
the companies now mitigate its severity by agreeing amongst 
themselves what the rates between competing points shall be by 
all routes. The competitive rates between most places in Great 
Britain are, in the main, governed by two Conferences, ‘‘ The Eng- 
lish and Scotch Traffic Rates Conference,” and the “ Normanton 
Conference.” The English and Scotch Conference is composed of 
representatives (who are usually the chief goods managers) of all 
the companies, both English and Scotch, who are interested in the 
carriage of goods between places in England and places in Scotland 
by the various routes. These representatives meet once a month, 
and deal with all questions arising in connection with the making 
of new rates, or the alteration of existing rates for competitive 

laces between which more than one company can carry. The 
Vormanton Conference, which was originally established to control 
tbe rates for a certain district of which Normanton, where its 
meetings were formerly held, was a convenient centre, has 
gradually so much extended its scope that it is now composed of 
representatives of nearly every company of any importance in 
England, and governs almost the whole of the competitive rates 
which are not dealt with by the English and Scotch Conference. 
The cross-channel rates between England and Ireland are controlled 
byan “English and Irish Traffic Rates Conference,” and, besides 
these three, there are some minor Conferences which have been 
establisbed in connection with the traffic of particular districts, 
but have not the importance of those which have been already 
alluded to, 

Concerning the Railway Clearing House, which everyone 
has heard of without forming any precise idea concerning 
its constitution or functions, Mr. Findlay has not a little 
to say. In the year 1842 it occurred to Mr. Morison, who 
was at that time an audit clerk of the London and Bir- 
mingham Railway, that the true remedy for the unfor- 
tunate state of things which prevailed was to establish a 
central office, founded somewhat upon the lines of the 
bankers’ clearing-house--which had then been established 
more than half-a-century—and which should receive the 
returns of through traffic from all the companies, impar- 
tially make the apportionments, and declare the balances 
due to each. The scheme thus outlined met with the 
warm approval and support of Mr. Glyn, who was at that 
time chairman of the London and Birmingham Railway, 
and, after sharing the fate of every innovation or reform 
in encountering a great deal of opposition from various 
sources, it was finally brought into operation. Like most 
great institutions, the railway clearing-house had a very 
humble commencement, for it began its operations with a 
staff of only four clerks, and dealt with the traffic of only 
four railways, controlling an aggregate mileage of 418 
miles; but its growth has only been paralleled by the 
growth of the railway system itself, and the magnitude 
of its operations may be judged by the fact that it employs 
at the present time a staff of not much less than 2000 
persons, and deals with the trattic of all the railway com- 
panies in Great Britain, having, in the aggregate, nearly 
17,000 miles of railway. If we add that during the year 
1887 the number of traffic settlements made was 9,000,000, 
and the value of the receipts dealt with was £16,500,000, 
we shall have said enough to givea fair idea of the extent 
of the business carried on in the vast building in Seymour- 
street, Euston-square, where the Railway Clearing-house 
has found a home, 





Particulars of the Warships of the World. Seventh revised issue. 
London : Published by Lloyd’s Register of British and Foreign 
Shipping. 1889, 

A NEW edition has just been published by the society 
known as Lloyd’s, of the complete tabulated particulars of 
all kinds of warships of the world. This new edition also 
contains statistics of merchant shipping ; the value and 
extent of the commerce and merchant shipping of the 
principal countries in relation to their respective war 
navies ; a list of the fast merchant steamers, and a list of 
dry and wet docks, &c., in all parts of the world. 

The information given concerning warships, which 
includes every class used for any purpose in any of the 
navies, is presented in a tabular form, and hence any of 
the particulars are obtainable at a glance. This new 
edition is published most opportunely, as the coming 
Naval Review will give rise to a desire on the part of 
large numbers of people to know something accurately of 
the chief features of the various vessels they will see 
at the review or read of in the reports of the great naval 
demonstration. 
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THE FRENCH PHYSICAL SOCIETY. 


Last Friday the French Physical Society held a meeting, 
under the presidency of M. Mascart, in the Exhibition, to 
hear a lecture by M. Abdank-Abanakovitch, treating of 
the researches on alternating currents and motors of 
Professor Elihu Thomson, and demonstrating the same by 
experiments with the apparatus exhibited. The meeting 
was held in the United States Industrial Section in the 
evening, entrance being by invitation cards. At the 
request of the Physical Society, the whole of Professor 
Thomson’s experimental apparatus was kindly placed at 
their disposal, and the engineer to the Thomson-Houston 
Company, Mr. Frederic J. Parsons, carried out the experi- 
ments. Amongst those present we noticed M. Georges 
Berger, M. Vigreux, M. Joubert, M. Lippman, M. Potiers, 
and other leading men. 
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The lecturer, with a praiseworthy disregard for pre- 
liminaries, said he would proceed at once to show the 
experiments which had led Professor Thomson to devise 
the alternating current motors and other apparatus which 
they saw before them. The current was generated by a 
high-tension machine in the Machinery Hall, and was 
here passed through transformers, which gave the 
powerful current necessary for the experiments. The 
principle of the whole of the apparatus was that of 
repulsion, so termed by Professor Thomson, and the first 
apparatus which he used to show this was the repulsion 











of a copper plate from between the poles of an electro- 
magnet acted on by an alternating current--experiment 
shown as in Fig. 1, plate of copper P, suspended at end 
of lever, vigorously repelled upwards. Again—Fig. 2—a 
copper disc, placed partially over the pole of a vertical 
electro-magnet C, the same being partially shielded by a 
copper plate S, was set spinning on a vertical axis, and 
the direction of rotation could be altered according 
to the position of the shield, the disc always turning 
towards the shield. In these experiments induced 
currents were created in the copper plate or disc, and 
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were it not for the self-induction which they possessed, 
attraction to the magnet core would result. Were there 
no self-induction in the secondary circuit of the copper 
plate, the induced current would be at a positive maxi- 
mum in the secondary when it was nil in the primary, 
and at a negative maximum in the primary when it was 
nil in the secondary, and the effects of attraction and 
repulsion would neutralise each other; but in this case 
we had a secondary circuit closed on itself, and therefore 
possessing self-induction, the result being that the phase 
of the induced current was retarded with regard to the 
current in the primary. The result of this was that the 
induced current was for a greater time opposite in 
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direction, and therefore the phenomenon of repulsion 
predominated. The alternating current motor—Fig. 3— 
acted on the same principle. The field was four-pole pro- 
duced by the winding, of which a section is shown in 
Fig. 4, and the armature was built of eight open coils, the 
ends of each being connected as shown—Fig. 5—to oppo- 








site segments of the commutator. The four brushes were 
rt, as shown— Fig. 6—opposite brushes 
being connected together by wires. By the action of 
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these two pairs of brushes after the motor attained the 
same phase as the generator the coils were individually 
short-circuited immediately after passing the line of the 
poles, so that the currents which were induced in them 
by the alternating field 
produced a continuous 
repulsion. The other 
motors exhibited were 
differently constructed. 
The armature was short- 
circuited, and then com- 
pletely cut out of the 
main cireuit by rocking 
back the brushes im- 
mediately it had got 
into phase, a centrifugal 
governor fixed inside the 
commutator flying out- 
wards when this speed 
was attained, and keeping the segments of the commu- 
tator, that is, the armature, continuously short circuited, 
when the same repulsion effect ensued. This motor was 
illustrated in our issue of July Sth. The lecturer put a 
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brake on the rotating motor to show that the load might 
be increased and the speed reduced below that of the 
phase speed without stopping the motor. The alteration of 
phase was evidenced by the difference of the note pro- 
duced. 

The spinning ball—Fig. 7 
—was another example of the 
same phenomenon, placed on 
a copper plate with a rim 
which served to shield part 
of the field produced b 
the electro-magnet, the ball 
was caused to spin at a 
very rapid rate on any axis, 
according to the position of 
the field it was placed in. 
The copper ring also—fig. 
8—when held by both bands 
in about a central position 
round the coil, jumped upa 
foot in the air when released. 
The ring and ball after being 
submitted to these experi- 
ments became quite hot 
by the energy they absorbed. 
An incandescent lamp was 
also shown burning in water 
—Fig. 9. The lamp was 
mounted on a flat coil, which 
with the lamp filament 
formed a closed circuit, and 
this was repelled as a whole 
upwards in the water and lighted with different 
intensities according to its ition in the water. 
The experiments were watched with keen interest, the 
lecturer being frequently interrupted with “ Bravo.” 
Regret was expressed that Prof. Thomson, who had been 
in Paris, but was now away, could not be present. The 
meeting then adjourned, some of the members attending 
séances of the phonograph and graphophone, and others 
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proceeding to the Machinery Hall, where Mons, Abdank 


direction to that of the primary than in the same | 
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explained the welding apparatus of Professor Thomson, 
some 2in. iron bars being welded especially in the large 
welding machine by Mr. Garfield, the welding expert, 








THE DECAUVILLE LIGHT RAILWAY WORKs, 


THESE works, in which the plant and stock of the Paris Exhibi- 
tion Railway! was made, and where the turning out of light port- 
able way, in lengths ready for laying, has been reduced to such a 
system that their production may almost be compared with that 
of drain tiles or pieces of cloth, were visited on 28th June by 
the American Engineers then in Paris, and were inspected on the 
5th of July by several members of the Institution of Mech- 
anical Engineers. The name of Decauville is now regarded in 
France, and in many parts of the civilised as well as uncivilised 
globe, as synonymous with portable railway plant; but it was 
by a far different industry that the family won its spurs, 
Generations of Decauvilles have farmed largely ot Petit Bourg, 
diminishing the cost of cultivation in direct ratio to the depre- 
ciation of agricultural property, and finally adopting steam 
cultivation as introduced by the late John Fowler. The 
late Decauville Ainé, who was born in 1821 and died in 
1871, formed the connecting link between the farmers 
and the engineers, combining the qualities necessary for 
the two occupations. When so-called beetroot distilleries pro- 
mised to afford a lucrative business in France, he not only grew 
the roots and distilled the juice, but soon made his own plant, 
which was found so efficient and economical in price and action 
that he was asked to construct for his neighbours, this being the 
starting point of the original Petit Bourg works, which were trans- 
formed from farm buildings, inconveniently situated at the top of 
ahill. Here leta digression be pardoned with a view to correct a 
popular fallacy. The French word Letterave certainly means “ beet- 
root,” just as cuivre means “ copper,” but in neither is that idea 
intended to be conveyed, unless qualified by the adjective rouye ; 
without it they are simply equivalent to “ mangold wurtzell” and 
“brass” respectively, so that what we commonly call “ beetroot 
sugar” is not made from the choice red, but from the ordinary 
variety of the root. : 

According to French law, the three surviving sons of Decau- 
ville Ainé inherited equally from their father, though the two 
younger were not of an age tu tuke active part in the manage- 
ment of the works. The eldest, Paul, therefore found himself, 
at the age of twenty-one, sole manager. In addition to the 
farming, distilling, and manufacturing businesses, he opened 
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quarries for building stone ,in the neighbourhood, and worked 
them systematically by headings, soon devising light, portable 
railway plant for transporting the stone extracted. As previously 
with the distilling plant, so now with the railway matériel, 
neighbours, finding it good, requested to be supplied for them- 
selves; and thus from small beginnings arose the vast industry 
which, receiving a great impetus from the Paris Exhibition of 
1878, now provides portable railways for very various purposes 
in so many parts of the globe. The number of orders which 
poured in led to the two younger brothers, Emile and Pierre, 
already partners with Paul, being made joint managers with 
him, and to the works being transferred to a more convenient 
site on the Seine, by which raw material is brought in at low 
rates, and between the Petit Bourg and Corbeil stations of the 
P. L. M. Railway, by a siding on which the finished plant is sent 
off to the amount of 125 tons daily. 

The works, which roughly form a square, cover about twenty 
acres of ground. They have already turned out 5000 miles of way 
more or less permanent, stocked with over a hundred different 
types of wagons, and two or three of locomotives, which are now 
constructed in a special department. The Mallet compound 
articulated engine has already been described and illustrated 
in these pages; but the duplex or Fairlie engine is also 
made. The more usual type of locomotive has four-coupled 
wheels, awning for hot countries, large fire-box for burn- 
ing wood or refuse, American chimney with spark arrester 
and separate tender, weighing 5 tons light and 6 tons in running 
order, and capable of hauling 15 tons at the rate of 20 kiloms. 
= 124 miles per hour. There is also a Mekarski locomotive ; 
and an electric car, devised by M. Charles Bourdon, son of the 
pressure gauge inventor, is worked byaccumulators. Thecommon 
form of side-tipping wagon, Fig. 1, has two trunnions on each end 
and a curved path on which they slide, so as not only to tip, 
but also to give a smart jerk afterwards, that insures the 
contents being thoroughly discharged. The usual flat wagon is 
mounted on two four-wheeled bogies provided withanawning,and 
serving at need for slinging four hammocks. The axle-box most 
commonly adopted is the “Panama,” in which three lengths 
of cane most effectually lubricate the axle. The lengths, with 
split ends, are inserted in the brass; and the latter is then 
milled out to gauge, that portion of the outside of the cane 
adjacent to the journal being removed. The vacuum produced 
by the revolution of the axle aided by capillary attraction 
insures a lubrication, proportionate to the speed, which has 
been found very satisfactory in practice. 

The Mechanical Engineers were conveyed by the P. L. M. Co. 
to the Corbeil Station, whence they proceeded to the works on M. 
Decauville’s own tramway of 50 centimetre = 20in. gauge. 
After inspecting some of the shops, they were conveyed in a 
train of carriages, specially built for the occasion, drawn by a 
Mallet engine, to the Chiteau of Petit Bourg, where they 


4 Described and illustrated in THe_ENGINEER, of “May 24th, 1889. 
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were handsomely entertained at déjeuner by M. Decauville, now 
Ainé, supported by his two brothers, the train entering the 
grounds and pulling up in front of the house, though not quite 
close to it. The elegant little locomotive and carriages, of 
Exhibition type—with blue and white awnings, however, instead 
of red and white—did not seem at all out of placein the historical 
grounds of the Chateau, built by Louis XIV. for Madame de 
Montespan, whose son, the Duc d’Antin, there enter- 
tained Peter the Great. The engine is named Dumbarton 
in honour of Messrs. Denny Bros., who are among the firm’s best 
customers; and the Exhibition locomotives are similarly named 
after the most important places where the Decauville rail- 
way has been adopted. After déjeuner, the miniature train, 
emerging from behind a clump of trees, conveyed the visitors 
back to the works, the remainder of which were inspected. 

The material used for rails, sleepers, and everything, in fact, 
except the few wooden parts, is steel—not mild steel, except for 
the rivets, which, of course, are extra mild annealed, but steel 
which will just take atemper—acier demi-sec—an interesting fact, 
on account of a material of such strength being worked up as 
will be set forth, The firm has rolling mills at the works of its 
steel-makers, where the steel is rolled to the sections most in 
demand at the time. Creuzot supplies the largest quantity; 
but, for export, steel is also obtained from England and Belgium, 
because the import duty on the raw material into France ia coun- 
terbalanced by a drawback on the finished products, The original 
sleeper was simply a flat bar; but the deflection under pressure 
was found to reduce the gauge, and so a longitudinal corrugation 
between the rails is now made by pressing hot, Fig. 2. This is still 
the type of sleeper for way of 50 centimetre = 20in. gauge; but it 
might be produced more economically by rolling, with the corru- 
gations at intervals, in rolls of large diameter. Sleepers for the 
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60 centimetre = 2ft. track, are made by shearing off lengths of 
channel bar with narrow flanges, Fig. 3, which were formerly used 
in this state; but, to confine the ballast and prevent lateral dis- 
placement, the ends are now closed. The ends of the lengths, 
heated separately, are flanged, in semicircular form, by one 
descent of the die of a fly press worked by friction gear. The 
fin is sheared off, also at one stroke, between suitably shaped 
dies in a shearing machine; and then the end, still hot, receives 
several quick blows from a spring hammer, recalling the ancient 
“ Olliver,” but inclined, and worked by belt and friction gear 
thrown in by the attendant’s foot. A few blows from a hand 
hammer, chiefly to correct any distortion, complete the opera- 
tion. In both the 50-centimetre and 60-centimetre track, which 
are the most in demand, the rails are attached to the sleepers 
by six rivets for each of the latter, four on the insides and two 
on the outsides of the rails, the flanges of which are of suitable 
width. The holes are generally punched, all three at a stroke, 
both in the rails and in the sleepers; and the rivets are closed 
in a double machine—the two heads not, however, working 
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simultaneously—for the straight lengths of way, and in a single 
machine for curves. The permanent way rivets are formed 
cold from extra-mild steel wire, fed up continuously to a machine 
like that for making wire nails, being headed and cut off at one 
operation. Larger rivets are sheared off, cold, from the rod, and 
headed, hot, in a belt-driven machine, which produces them 
as fast as the blanks can be supplied. The rivet holes 
for plates used in making such stock as the tipping truck 
are punched thirty-two at a stroke; and the dozen holes of 
different sizes required in the ends are also punched simulta- 
neously to template. Large rivets, such as those of the trun- 
nions, are closed in a belt-driven machine with the top die fixed 
and the lower mounted on a lever, which is brought up by a 
toggle joint and rod worked by a crank pin on the second 
shaft. 

There is a multiple drilling machine, like that by Craven 
Brothers at the Great Western Railway works Swindon, in 
which the vertical drill-heads have worm wheels driven by one 
endless screw passing across them; but at Petit Bourg, instead 
of six, there are thirty-five heads, which may be brought up 
close together or spaced out as required. The manager does 
not, however, find any practical advantage in using this inge- 
nious machine. A multiple tapping machine, made by Smith 
and Coventry, which was illustrated in THE ENGINEER in con- 
nection with the Great Western Railway works, is also in con- 
stant use, the oil being pumped up for use over again by a small 
pump worked off an excentric at the end of the shaft. Most of 
the automatic lathes and milling machines arealso provided witha 
small pump for the soapy water. There is a very useful milling 
machine for finishing the inside and outside of such parts as 
stamped draw hooks. It has a milling cutter mounted on a lever 
with universal joint, so as to be capable of movement in any 
direction. The female parts of the central draw gear are made 
between dies in small steam hammers in seven heats, being 
originally formed from plate, bent up and welded; and the 
cotters, for quickly connecting two lengths of way, are stamped 
and then milled to remove the fin. 

In the lengths of way the two rails have at each end, one a 
sole plate and the other the fish plates rivetted on, Fig. 2, so that 
two fit together at either end, and have only to be keyed up by 
driving a cotter in each. The last operation is the painting with 
a coat of red lead in an automatic machine, which especially sug- 
gests the analogy between the lengths of way and cloth or drain 
tiles. The paint is sufficiently liquid to drop from two reser- 
voirs in a small but continuous stream on to the rails as they 





pass along, the rotary brushes being so adjusted as to wipe off 
all but the required quantity. This wholesale painting, which 
is almost ludicrous in its ingenuity, occurs just before the 
packing room. Indeed, all the operations are arranged so that 
the raw material, introduced at one end of the works, shall pass 
along to the other, without travelling over the same ground 
twice. Across the three lines of shops, the latest of which has 
a Weaver roof, runs a line of normal-gauge way in connection 
with the P. L. M. siding; and all the Decauville lines abut on to 
it. The works are now fully occupied with a large order, for 
the French War Department, of 60 cm. way, which only differs 
from that at the Exhibition by having holes in the ends of the 
sleepers, for preventing water standing, and ice forming, when 
stacked, It is very interesting to see the “mancuvre” of round- 
ing a square corner by a couple of four-wheeled trucks supporting 
the ends of several lengths, up to twenty, of pairs of rails 5-metres 
long, rivetted to their sleepers. There are turntables at the 
intersection of the rails, and also on each of the truck bottoms. 
One truck is first brought over the way turntable, when its own 
turntable is shifted at right angles, the pairs of rails remaining 
stationary. That truck is then pushed forward at right angles, 
the pairs of rails slewing round and drawing the other truck 
after them at right angles to the present direction of the first, 
until the two get in the same straight line again, when the 
whole arrangement can be moved forward in a direction perpen- 
dicular to the firat. In this way cannons and trees are conveyed 
on the Decauville railway system, the great principle of which is 
to distribute the weight over as large a surface as possible. 

The Mechanical Engineers had not too much time at disposal 
for inspecting the works; but as if sufficient proof were not 
afforded by the track between the works and the Chateau of 
adaptability to very uneven contours, the American engineers 
were treated to a “steam steeple-chase,” as one of the visitors 
appropriately termed it. The locomotive Dumbarton drew its 
car, at @ speed approaching twenty miles an hour, round the 
sharp corners of field ways, between square patches of cultiva- 
tion, up hill and down dale, including gradients of 7 per cent., 
as the French express it, or about 1 in 15, cross-over roads 
being made with incline planes on which the flanges mount, so 
as to avoid cutting the rails, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Egypt: Trade of Alexandria in 1887.—The import and export 
returns show but a small increase over the preceding year, trade 
at Alexandra offering no exception to the prevailing depression. 
Imports increased by £251,183, or 3°12 per cent., over 1886. 
Coal increased by 64,431 tons, or 17°23 per cent., and its value 
fell from 20s. 1°17d. to 19s, 1°06d. per ton. The prices of coal 
varied considerably during the year, the lowest being 18s. 9d. 
and the highest for Cardiff 25s. per ton. About 860 tons of 
patent fuel in square blocks came from Belgium, a new experi- 
ment. Larger quantities of coal than usual were required by 
the Public Works Department for the irrigation works. Iron 
and ironware decreased by £13,746, or 5°45 percent. Machinery 
increased by £324,751, or 240 per cent. This large increase was 
due to the considerable demand for portable engines for irriga- 
tion and for dredges, &c., for the Suez Canal. Petroleum 
increased by £24,439, or 17°2 percent. British imports increased 
by £486,338, or 16°5 per cent., and their proportion of the whole 
from 36°73 to 40°3 per cent. British shipping increased by 
23,673 tons, or 3°3 per cent., and in proportion of the whole 
decreased from 47°5 to 46 per cent. There has been consider- 
able variation in the trade with other countries. That with 
Belgium is rapidly developing, imports being increased by 
£39,316, or 44°7 per cent., and exports by £41,754, or 220 per 
cent. The irrigation works of the Public Works Department 
are yearly reclaiming large tracts of land and rendering them fit 
for cultivation. In Upper Egypt, where irrigation is on the 
basin system, the regulation of water passing between the basins 
is being improved, and the excessive rising of the level of the 
river when the basins are drained prevented. The Nile is 
gradually trained, and protective works made to prevent the 
river from eating away its banks. The most important work 
during 1887 was that of repairing the barrage new canals, and 
branch canals have been commenced, old ones repaired and large 
sums spent on the extension of drainage works in the Delta. 

Martinique customs tariff: Octroi de Mer duties :— 

Carriages with springs... .. .. .. each £4 0s. Od. 
Drays, dust carts, railway wagons, and fit- 

tingsforsame.. .. .. .. .. «. 2percent. ad val. 
Fittings for conveyances with springs .. .. 7 
Coal eo ce ce ce 0 co co PO 


” 

-s rton £0 0s. 93d. 
ae ee a 2 £0 4s. Ojd. 
Copper, — or alloyed with tin or zinc, in 

- rs, sheets, or wire .. .. perton £3 13s. 2d. 
ssi, (MOMS ca ae van ‘  «~=—s A aT. 
La ” £4 1s. 34d. 
ae +s «- «- 6 percent. ad ral. 
— and scythes .. perdozen £0 0s. 4fd. 
ron :— 
Angle and T, drawn in bands, bars, and 
TD we oe ce cs cs as DO SO Te, «Se. 
Hammered or rolled, coppered, leaded, 
tinned, or zinced .. .. .. perton £2 8s. 9}d. 
Do. sheet, corrugated, galvanised, plain ,, £0 12s. 24d. 
| Pre hirer riers Ne 8 
Lo. trefoils wire of any kind £1 128, 6d. 
Wares, cast iron :— 
Sugar boilers .. .. +. perton £0 4s, 10}d. 
Other manufactures oe " £0 16s, 3d. 
Wares, wrought iron :— 
Nails with heads .. .. .. ..percwt. £0 Os. 74d. 

» Others, including tacks P= £0 Is. 2d. 

Rack chains .. .. +. « perton £0 12s, 24d 
Other manufactures se Po £l 4s, 43d. 
Bars, hammered or roll<d, pigs.. - £0 16s. 3d. 
isa ss se eae eee, d. 
Wares, shot ae &s +. perton £l 8s. 54d. 
SS ae os £l 4s. 44d. 


Machines for culture, ‘sugar making, or 
detached partsofsame.. .. .. .. 


2 per cent. ad val. 
Others of any kind ee 5 


Mineral oils for lighting purposes per gallon £0 0s. "4 7d. 
Pickaxes and shovels with handles perdozen £0 0s. 5}d. 
* » without ,, os £0 Cs. 4fd. 
’ 2 others.. .. .. .. .. 2 percent. ad val. 
Steel ‘in bands, bars, sheets. . .. perton £2 16s. 103d. 
MS ee eer aie er 
Tin bars, pigs, or plates ee ” £t 17s. 6 
Zine, rolled .. .. .. ” £1 &. 5 
90 £2 0s. Tid 


ae ee b. 

Articles not mentioned os ef of «+ S percent. ad val. 
Freedom from Octroi de Mer is exceptionally granted to cutler’s 
instruments, wires, and other materials necessary for the con- 
struction and use of telegraph lines, as well as for the offices 
established or to be established in the colony by the West India 
and Panama Telegraphic Company ; the material of the General 
Transatlantic Company ; and articles imported for the use of 
the colonial or commercial authorities. Duties on all goods 
imported into the colony:—Coal, per ton, 1s. 2yyd.; kerosine, 
free. Articles not enumerated, 7 per cent. of the preceding 
Octroi de Mer duties. 


New South Wales: Rolling stock of railways,—The United 





States Consul at Sydney, in a report on Australian railways, 
observes, the Commissioner for Railways of New South Wales 
says, “that the engines in use on the lines in that Colony are 
more heavily worked than in any other country except the 
United States, the average mileage per engine in various 
countries being :—Austria, 11,842; Germany, 11,870; Belgium, 
13,335; Italy, 15,118; France, 16,798; Great Britain, 18,395; 
India, 19,606 ; New South Wales, 20,362; United States, 22,583. 
The Commissioner is in favour of increasing the hauling power 
of the engines by abandoning the English formula and adjusting 
the distributing weight to American practice. He states the 
question of the tare of vehicles proportioned to their carrying 
capacity is one of t interest everywhere. In the United 
States, by the aid of the Car Builders’ Association, through dis- 
cussion and experiment, it has been elevated to a science.” In 
England the rolling stock is very heavy, and the freight seldom 
exceeds the weight of the tare. If freight were as low as 4d. 
per ton per mile the revenue would be 16s. 8d. per train mile, 
but it is said that generally, except in cases of carrying coal, 
they do not get train loads of 400 tons net, the exigencies of the 
traffic not admitting of trains being kept until such loads aceu- 
mulate, so that only special classes of traffic, such as coal, iron- 
stone, slates, &c., can be hauled at the low rate quoted. The 
Commissioner says, “If we should construct our rolling stock 
according to English practice we could not earn anything over 
the cost of working. In the early days of our railways our 
rolling stock was designed according to English patterns, but 
recently we have not only imported American designs, but are 
aiming to construct our rolling stock on principles laid down by 
the Locomotive Engineer and Car Builders’ Association of the 
United States. We want engines which, while weighing not 
more than 12 tons on any pair of wheels, will take 200 tons up 
an incline of 1 in 40 for three miles, and vehicles admitting of 
two-thirds of this 200 tons bring revenue earning freight.” 

Philippine Islands: Manila and Malabon Railway.—The 
United States Consul at Manila reports:—The Manila and 
Malabon railway, the first constructed in the Phillipine Islands, 
has been operated. It is a narrow gauge line, over five miles in 
length, connecting Manila with Malabon, a town of 3000 inhabi- 
tants on the south-east shore of Manila Bay, where there is a 
large sugar refinery owned by an English company. In con- 
structing the line the rail sleepers were laid upon a bed of good 
gravel, and one large and two small streams crossed by stone 
bridges. The entire equipment of the line comes from English 
and German factories, four locomotives and light goods vans and 
passenger cars being from the latter. The line has permanence 
and solidity, aud it is expected that it will prove a strong 
incentive to the rapid growth of the villages between Manila and 
Malabon, which will especially develope. The auspicious opening 
of the line has aroused an unusual degree of interest in railway 
matters among business men here, and a number of lines to 
various parts of this island Luzon are projected. One viewed 
with much favour isa line from Manila to Cavite, the naval port 
facing the entrance to Manila Bay. A line connecting the two 
ports would be from thirty to thirty-five miles long. It is con- 
fidently felt that this would be a very remunerative enterprise, 
and that probably in view of its military and naval interests the 
Spanish Government could be induced to make a very liberal 
concession to such a project. The work of constructing the 
Manila and Dagupan railway, 120 miles in length, is progressing 
rapidly and satisfactorily, but the line from Manila to Antipole, 
eighteen miles, makes little, if any, progress. For the next few 
years there will be a rare field in the Philippine Islands for the 
investment of capital in railway supplies and rolling stock. It 
has been demonstrated by both English and Spanish capitalists 
that a narrow gauge railway and a street car line can be built 
and operated profitably in and near Manila, and public interest 
is aroused upon the subject of railways as investments. The 
Philippine Archipelago, has over 7,000,000 inhabitants, and a vast 
expanse of rich and productive territory. 








WELLINGTON (SALOP) WATERWORKS. 





THE town of Wellington receives its water supply from two 
storage reservoirs situated at the foot of the Wrekin. These 
reservoirs are supplied from a watershed of about 500 statute 
acres, having an elevation ranging from 842ft. down to about 
500ft. above Ordnance datum. The works have been recently 
enlarged and restored under the plans and direction of Mr. 
Thos. S. Stooke, civil engineer, of Shrewsbury. 

The large reservoir has been enlarged by the excavation of 
8500 cubic yards, taking in ground that was partly covered by 
overflow water, and by raising the embankment one foot and the 
bye-wash 6fin. The embankment of the smaller reservoir has 
been also raised three feet, which brings it to the same level as 
the other reservoir. An outlet tower has been placed, having 
an inside diameter of 40in., and being 29ft. in height; the 
approach to it is by means of a lattice girder bridge 78ft. in 
length. In the tower are placed finely woven copper cloth 
screens throughout its whole height, and the supply of water is 
regulated by a series of valves worked from the top. Thus the 
water is always drawn off from near the surface instead of from 
the bottom of the reservoir, as was previously the case. The 
tower is connected to a 12in. pipe out of the reservoir, and new 
connections have been made for the town’s supply outside the 
embankment. ll inner slopes have been pitched throughout 
with stone, and grouted from below the overflow surface, and 
finishing with concrete l5in. in width on the top surface, and 
this has been carried out all round the two reservoirs. The 
culverts and intake have been restored, and the works fenced 
from the highway by an unclimbable iron fence 6ft. high. 
The storage has been increased from 16,000,000 to 19,500,000 
gallons of water. The greatest depth of water is 27ft., and the 
minimum depth at the base of slope is 3}ft. 

The six-inch gravitation main is nearly two miles in length. 
This main was very much furred up, and from this cause its 
diameter was found in some parts to be under 3jin. Its maxi- 
mum delivery in the twenty-four hours was only at the rate of 
110,000 gallons, and the result was that during the working day 
water could only be supplied intermittently, and by dividing 
the town into districts, each having its supply in succession. 
This main has been scraped throughout, and it is now capable of 
meeting the full demands of the district under a constant 
service. The present consumption is about 120,000 gallons daily, 
an average of twenty gallons per head for the pcpulation of 
6000 persons. The storage on this basis is equal to more than 
160 days’ supply, without any rainfall during that period. 

The Improvement Commissioners will shortly replace some 
old service mains, which are known to be defective, when, with 
proper precautions against waste, there is little or no doubt but 
that a daily supply of fifteen gallons per head will be found 
ample. The outlet tower was supplied by the Lilleshall Co.; the 
valves and screens by the Glenfield Co.; the fencing by Messrs. 
Corbett and Son; and the reservoir extensions were carried 
out by Mr. J. Gethin. The cost of the works, inclusive of some 
new mains, has been about £3000. 
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THE NEW STEEL STEAMER PURITAN, 


THE new and magnificent passenger steamer Puritan, the latest 
and finest example of American marine architecture, went on her 
first public trial trip down New York harbour on June 13th. The 
trip was a great She belongs to the Fall River line. The 
model and general plans were designed by Mr. George Pierce, 
supervisor of steamers of the Old Colony Steamboat Company ; 
the details of steel hull, &c., by Mr. Edward Faron, of the Delaware 
River Ship and Engine Building Company ; the hull was built at 
Chester, Pa. Her principal dimensions are as follows :—Length 
over all, 420ft.; length on the water-line, 404ft.; width of hull, 
52ft.; extreme breadth over guards, 91ft.; depth of hull amidships, 
21ft. 6in.; height of dome from base line, 63ft.; whole depth, from 
base line to top of house over the engine, 70ft. Her total dis- 
placement, ready for a trip, is 4150 tons, and her gross tonnage 
4650 tons. 

The Puritan is fireproof and unsinkable. She has a double hull, 
is divided into fifty-nine watertight compartments, fifty-two 
between the hulls and seven by athwartship bulkheads. Herdecks 
are of steel, wood covered. Her masts are of steel and hollow, to 
serve as ventilators, and are 22in. in diameter. Her wheels are of 
steel, 35ft. in diameter outside the floats. The floats are l4ft. 
long and 5ft. wide; each float of steel, gin. thick, and weighing 
2800 lb., witbout rocking arms and brackets attached. The total 
weight of each wheel is 100 tons. The two together are in the 
nature of enormous fiy-wheels for the machinery. The wheels are 
of the kind known as “feathering,” and the engine will drive them 
at the rate of twenty-four revolutions a minute. Her rudder is 
l4ft. 6in. fore and aft; average height, 13ft.; whole length of 
stock, 18ft. It is made of steel, filled with wood vetween the 
plates, and weighs nearly 30,000lb. Of her machinery, boilers, 
&c., Messrs. W. and A. Fletcher and Co., North River Ironworks, 
were the builders, and they were also the contractors for the 
building and completion of the ship in every part. 

The Puritan has a compound, vertical beam, surface-condensing 
engine of 7500-horse power. The high-pressure cylinder is 75in. in 
diameter, and 9ft. stroke of piston. The low-pressure cylinder is 
110in. in diameter, and 14ft. stroke of piston. A horse and wagon 
could be driven through this cylinder if laid onits side. Thesurface 
condenser has 15,000 square feet of cooling surface and weighs 
fifty-three tons. Of condenser tubes of brass there are 144 miles in 
the Puritan. Her working beam is the largest ever made, being 
34ft. in length from centre to centre, 17ft. wide, and —— 
forty-two tons. When it is considered that the section of m 
strap measures 94in. by 1]jin., one may get an idea of the enor- 
mous strain and the strength of resistance of thisbeam. The main 
centre of the beam is 19in. in diameter in bearing. The shafts are 
27in. in diameter in main bearing, and 30in. in gunwale bearing, 
and are the largest ever made in this country. They weigh forty 
tons each. The cranks weigh nine tons each. ‘The crank pin is 
enormous, the bearing being 19in. in diameter, and 22in. long. 

The ponderous machinery of the Puritan is handled by a small 
supplementary engine. The gallows frame is of heavy steel plate, 
and by its angles easily supports the enormous working beam. She 
has eight steel boilers of the Redfield return tubular type, and the 
maximum working pressure is 110lb. to the square inch. Six of 
these boilers are 18ft. lin. in width and 15ft. 2in. long ; the other 
two are 10ft. wide and 14ft. long. Each of the wide boilers has 
two shells; the narrow boilers have one each, 7ft. 8in. in diameter. 
The boilers contain 850 square feet of grate surface and 26,000 
square feet of heating susface. The products of combustion pass 
through two superheaters, 8ft. 10in. inside diameter and 12ft. 4in. 
outside diameter by 12ft. high ; thence into two smokestacks, the 
top of each being 101ft. lin. from the keel. The fire room is 78ft. 
by 123ft. There is a donkey boiler on the main deck for oye | 
Pp Her steam steering apparatus has two cylinders, eac 
24in. diameter, 18in. in stroke; this engine alone is powerful 
enough for a big tug boat. 

There are two centrifugal circulating pumps, each capable of 
throwing 10,000 gallons per minute. Besides these there are three 
other large pumps, with a combined capacity of 2000 gallons per 
minute. Novel features are the three steam capstans, one forward 
and one on each quarter, to be used in docking the boat; each 
capstan has a double cylinder engine, each cylinder 12in. in 
diameter and l4in. stroke. She has two Sturtevant blowers, fur- 
nishing fresh air for the fire-room, each capable of 50,000ft. per 
minute. She will burn about 120 tons of coal on the trip from New 
York to Fall River and back. The hurricane or extreme upper 
deck is open for passengers, and has a promenade entirely around 
its outer edge. On the saloon deck there is a continuous prome- 
nade entirely around its area, outside the wheels. The outer 
promenade space of the hurricane deck is 10ft. wide and 42ft. above 
the water-line. From this deck the most magnificent outlooks are 
afforded. The dining saloon is 108ft. 4in. in length, by 30ft. in 
width, and 12ft. in height. 

From stem to stern, and in every nook and corner of the ship, 
the electric wire is to be found. In all, there are twelve miles of 
this wire, and, including annunciators, fire alarm, &c., there are 
twenty miles of wire on the ship, and 12,000ft. of steam pipe. 
There are capacious gangways, grand and imposing staircases, 
heavy with brass and mahogany, lofty cornices, and ceilings sup- 
ported by tasteful pilasters, the tapering columns of which, in 
relief, flank exquisitely tinted panelling throughout the length of 
her grand and minor saloons. And over all this artistic work and 
exuberant colouring the incandescent electric light sheds its soft 
rays. Every convenience known to civilisation, and which can con- 
tribute to the ease and comfort of the traveller on land or when 
afloat, is included in the internal arrangements of this floating 
caravansary. The artistic and luxuriant sense of the beholder is 
also abundantly appealed to. 

The electric light plant of the Puritan is the most perfect of its 
kind, and its kind is of the best known. The system used is the 
Edison incandescent lighting, and it is furnished by the Edison 
United Manufacturing Company. The currents are generated by 
four dynamos of special type and construction, each having 
a capacity of 400 lights, or a total of 1600 lights as a safety load, 
but capable of maintaining 1850 lights if required. The dynamos 
are located in the forward part of the boat, under the officers’ 
cabin. They are connected in pairs, the motor being supplied by 
two Armington and Sims special double engines, of 50-horse power 
each, two of the dynamos being connected with each engine, and 
the two connected with each other by direct shafts, so that one or 
both dynamos can be used at will. The intention has been to 
make this the most perfect installation ever constructed, the test 
being higher than ever before required or given by any electric 
company. 

For fire fighting, the Puritan is equipped with the most thorough 
and complete apparatus, including steam and hand pumps, extin- 
guishers, tools, &c. There are fifty connections to the steam 
pumps in different parts of the boat for fire purposes exclusively. 
She has three hand pumps, and these are of unusual size. She 
has eight Harkness fire extinguishers, and carries 175 fire pails and 
thirty-six axes distributed through the ship at convenient points. 
The life-saving service and appliances of the Puritan are also of 
the best a establishment and effectiveness. As is the case 
of all the its of the Fall River line, the life-saving crew is 
appointed with sole reference to this service, and all its drill and 
occupation are in the way of perfecting methods in this depart- 
ment. As an adjunct of the life-saving service, and for use in case 
the whole ship’s company should be threatened, the Puritan carries 
a dozen 26ft. lifeboats, twelve life-rafts, and 1400 life pre- 
servers, 

The ornamentation of the Puritan has been in charge of Mr. 
Frank Hill Smith, of Boston, and to him are due the artistic 
effects in design and finish that this ship present, The details of 
architecture, ornament, painting, &c., have been worked out and 
applied by him. 











From floor to dome of the saloon deck every foot of surface of 
the walls, galleries, and ceilings presents a marvel of decorative 
finish, artistic in style and design, exquisitely tasteful in colouring, 
and blending the finest ornamental effects in rich succession. — 
Scientific American. 








NOTES IN PARLIAMENT. 


=~ following questions have received attention during the past 
week :— 

Otford sewerage and waterworks.—In answer to Mr. Bradlaugh, 
Mr. Ritchie said: The Local Government Board have sanctioned 
loans for works of water supply and sewerage for the parish of 
Otford, which includes the villages of Otford and Dunton Green. 
Before sanction was given a public inquiry was held in the locality 
by one of the Board's inspectors at which a large number of rate- 
payersattended. The objections raised at the inquiry by certain 
of the ratepayers to the scheme of the rural sanitary authority 
were reported to the Board by the inspector, and duly considered 
by them. Communications on the subject were also received from 
ratepayers after the inquiry was held, and these were also carefully 
considered. Evidence was given at the inquiry by the medical 
officer of health that the existing water supply at Dunton Green 
was bad, and it further appeared that some, at least, of the houses 
at Otford were badly supplied. There was also evidence that 
sewerage was needed, and it was pointed out that if a system of 
earth closets were adopted, the slop water would still have to be 
dealt with. I have no information to show that earth closets have 
been generally provided in the places in question. 

The Navy.—Lord G, Hamilton said, under a clause in the Naval 
Defence Act, a return has to be given within a fixed period of the 
completion of each contract made under the Act for hulls or machj- 
nery or guns. Itis, however, not advisable to publish any such return 
until all the vessels of a particular type for which tenders have been 
invited have been allocated to the different parties tendering. It 
may, however, interest the House to know what progress has already 
been madeinthecontemplated programme for the year 1889-90 under 
the Naval Defence Act. Fifty-two ships had to be commenced— 
twenty in the dockyards, thirty-two in private yards. Arrange- 
ments for the twenty in the dockyards have been so far advanced 
that eighteen have already been commenced. Of the thirty-two 
for private yards, sixteen second-class cruisers out of seventeen 
have been actually placed, and the tenders for five first-class 
cruisers have been invited. We hope, by the month of September, 
to have placed the whole of the remainder. It is not the case that 
great difficulty has been experienced in manning the ships detailed 
for the naval manceuvres. The complement of every ship is com- 
plete without the reserves being called upon. A certain number of 

nsioners, principally stokers and domestics, about 150 in all, have 

n entered to take the place of men belonging to harbour ships. 
In the larger cruisers commanders have been appointed instead of 
lieutenants as senior executive officers, and some of the torpedo 
boats have been advisedly placed in the charge of warrant officers. 
Such arrangements have always been contemplated in the event of 
war. Twenty-one officers of the Royal Naval Reserve will be em- 
ployed during the manceuvres; but none of the men will be called 
up. This can only be done by royal proclamation, which the 
present circumstances do not render it necessary or desirable to 
issue, as it entails much inconvenience upon the shipping interests 
of the country. 

Magazine Rifles.—Mr. E. Stanhope, in reply to a question, said that 
about 500 of the magazine rifles have been issued from the ordnance 
factories for experimental pur; A very large number of parts, 
not es put together into complete rifles, have also been made. They 
are being manufactured by the Goverrment at Enfield and at Bir- 
mingham, and by twe private firms in London and Birmingham. It is 
not proposed to convert rifles now in use to the magazine principle, 
butif from wear they require new barrels they will be supplied with 
barrels carrying the small-bore ammunition. The troops now on 
the Nile will receive their rifles in their turn. The manufacture of 
the new ammunition is proceeding. 

The Channel Tunnel Bill.—Mr. W. H. Smith stated that the 
time of the House is so fully taken up with Government measures 
that he regretted it was not in his power to give facilities for the 
second reading of the Channel Tunnel Bill. 

Roburite.—In reply to a question by Mr. J. S. Balfour, the Home 
Secretary said : ‘‘Iam informed by the inspector that there is a grow- 
ing use of roburite in the Lancashire collieries, It is a useful explo- 
sive and practically safe for usein fiery mines. I gather from news- 
paper reports that its use has been condemned by miners as injurious 
tohealth. An inquiry was recently held into this matter by a com- 
mittee of experts on which the Miners’ Federation was represented, 
and their conclusion was that, if proper care is exercised by man- 
agers, shot-firers, and colliers, the use of roburite will not add to 
the harmful conditions under which the miner works. The 
inspector informs me that means are now being devised for 
removing the fumes by ventilation before persons re-enter, and for 
keeping persons out of the return air, and under these circum- 
stances he does not consider any further inquiry, at any rate at 
present, desirable.” 








AMERICAN ENGINEERING NEWS. 


Street tracks,—During the next two or three years the City of 
New York will spend 3,000,000 dols. on street paving, and with the 
general discussion of the paving question which this has given rise 
to comes up the question of how to prevent the deep ruts and 
hollows into which the granite block and cobblestone pavements 
wear on streets with heavy trucking traffic. The main cause for 
this class of wear is the want of a firm foundation, such as 
concrete would afford, but it is suggested that steel tracks should 
be laid for wagon wheels. The fact that there are 70,000 trucks 

ngaged in daily busi , and that the main part of their travel is 
concentrated on certain streets in the business sections of the city 
and along the river fronts, shows what great traffic some of the 
pavements have to sustain. The proposed rail is of steel, 12in. 
wide, with longitudinal and transverse grooves, so as to afford a 
foothold to horses; the thickness is }in. at the grooves, and #in. 
between the grooves, The rail is to be laid with the top flush with 
the street pavement. One of the large rolling mills estimates the 
cost of preparing rolls and plant at dols., and the rails could 
be rolled at about the same price as street railway rails. Itis pro- 
posed to put down an experimental length for about one block on 
a street with heavy trucking traffic. These plate tracks were in 
use some years on Westminster Bridge, but has been given up. 

Inclined plane railway.—The Kansas City Incline Plane Rail- 
road Company, of Kansas City, Mo., has been organised to build aiine 
connecting the upper and lower parts of thecity. It will be entirely 
an elevated iron trestle structure ; it will be 500ft. long, double 
track, with a uniform grade of 42 per cent. On each track will be 
a large car with horizontal platform; wagons, teams, and pas- 
sengers will be carried, and the plane will carry four teams up and 
down every 24 minutes. The cars will be hauled by 3in. cables, 
and each will run up and down on its own track. The company 
has a capital stock of 100,000 dols., and has purchased all the right 
ofway. The tracks will have a gauge of llft., and the cars will 
carry four teams each, or a load of twenty tons. A separate cable 
running slack would prevent accidents in case of the breaking of 
the main cable. Natural gas will be used for fuel for the boilers at 
the power station, which will be located at the top of the incline. 

Ten thousand locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, have turned out their 10,000th engine. It is a Con- 
solidation engine for mountain service on the Northern Pacific 
Railroad. Cylinders, 22in. by 27in.; eight coupled wheels, 50in. 











——- 


diameter ; weight in working order, exclusive of tender, 150,000 lb, 
It can haul a train load of 535 gross tons up a ape of 116ft. per 
mile, with reversed curves of 10deg.; on grades of 1 per cent, it 
can haul a train load of abou: 1000 tons. The Baldwin works were 
established in 1833; engine No. 1000 was built in 1861 ; engine 
No. 2000 in 1870; engine No. 3000 in 1872; engine No, 4000 in 
1876 ; engine No. in 1880, and engine No. 10,000 in 1889, 
Every class of engine is built at these works, from the little logging, 
lantation, street railway, or mine engine, to the fast passenger 
ocomotive and the powerful ten wheels coupled freight engines for 
mountain work, onsiderable work has been done for foreign 
countries, 

Street railways in New York.—The State Legislature has passed 
an Act permitting street railway companies to adopt electric, cable, 
or other mechanical traction, instead of animal traction, if approved 
by the ay meg ed Commissioners. The Pee ——. . ailroad 
Company has for some time past pro to put in a cable system, 
but the city authorities hove denied te legality, and refused to 
grant the necessary permits. It is likely now that this scheme will 
be revived. At the same time the question of the rails is coming 
up again, and the objectionable centre-vearing rail is again being 
recommended for removal. It is very generally forgotten, how- 
ever, that a good rail and track are not all-sufficient in themselves, 
but that a really good street pavement and street foundation must 
go with it, if any really woeful improvement is to be effected. The 
storage battery electric cars are running successfully on the Fourth 
Avenue line, but the electric conduit line on Fulton-street is making 
little progress towards completion. 

Rail sections.—The American Society of Civil Engineers’ Com- 
mittee on ‘‘The Proper Relation to each other of the Sections of 
Railway Wheels and Rails,” in its final report presented at the 
annual convention in June, makes the following specific recom- 
mendations :—(1) A top radius of 12in.; (2) a broad head relatively 
to depth; (3) a top corner radius of }in.; (4) vertical sides; (5) a 
lower corner radius of yin. The average practice has been to have 
deep heavy leads, with the sides flaring outward from the top at 
an angle of 8 deg. or 10 deg., and the 101 lb. to 1101b. ‘‘ Sayre” 
sections song A designed are very ieee | of this latter 
type. The 801b. rails of the New York Central and Michigan 
Central roads, and the 721b. section of the Chicago and North- 
Western road, are of the recommended type. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(from our own Correspondent.) 


THE event of the week is the issue of the long-looked-for report of 
the accountants to the Iron Trades Wages Board upon the average 
net selling prices obtained for finished iron during the three months 
ended last June. This report states that the average has been 
£6 3s, 1°65d. ; as against £5 18s. 7°33d. in the previous quarter, 
showing an advance of 4s, 532d. This declaration is exceedingly 
gratifying, and must carry with it an advance in ironworkers’ 
wages. Ifthe sliding scale which has been under consideration 
for some time past had been formulated, wages would rise auto- 
matically ; but as the scale has not yet been arranged, the declara- 
tion now made will have to be the subject of negotiation between 
the operative and employers’ sections of the Wages Board as to the 
exact advance which it should carry. 

Coming as this declaration does simultaneously with the declara- 
tion of the accountants to the Nortiern Iron Trade Wages Board, 
showing an advance in the net increase of price, it is eloquent of 
the improved state of trade, as is so regarded by the market as 
well as by the ironworkers, Selling prices of iron on ’Change 
in Birmingham to-day—Thursday—were, in consequence of tho 
advance in wages, even stronger than last week. 

Any previously entertained hopes by buyers of being able to 
place orders at less than makers’ full quotations had to be 
abandoned ; and, on the contrary, there was even greater difficulty 
than before in prevailing upon ironmasters to accept orders for any 
but immediate deliveries. Makers declared it not unlikely that 
further advances in prices would soon be announced. Under these 
circumstances, makers are very chary about putting forward orders 
on their books, being desirous of being in a position to take 
advantage of any rise in the market directly it should occur, 

Additional circulars are now to hand, showing the new advanced 

rices of some of the leading Staffordshire iron and steel firms. 

essrs. Philip Williams and Sons, Wednesbury Oak Ironworks, 
Tipton, quote mitre bars £8; mitre strip iron, £8 103.; mitre 
singles to 20 w.g., £8 15s.; ditto doubles to 24 w.g., £9 10s,; ditto 
lattens to 26 w.g., £10 10s.; and angle iron not exceeding Sin. 
£8 10s. The Wednesbury Crown Oak quality is 20s, per ton less 
than the mitre quality. 

The New British Iron Company quote basis 
Corngreaves Works, Birmingham, as follows:—Bars, Corngreaves 
best, £7, and Corngreaves best best, £8. Boiler plates, Corn- 
greaves’, £7 15s.; Corngreaves best, £8 10s.; UVorngreaves best 
best, £9 10s.; and Corngreaves best best best, £11; horseshoe 
iron, £7; Corngreaves best shafting, £7 5s.; and Corngreaves 
best best, £8 5s; with Crown bars £6 10s, The firm’s basis price 
of Lion brands is raised to £8 per ton at works. Lion boiler 
plates thus become £9 10s.; Lion horseshoe iron £8, Lion turning 
iron £9 10s., and Lion best turning £11 10s, 

The New British Iron Company Corngreaves steel, which is 
made by the open-hearth Siemens’ process, now stands at £8 for 
bars of mild and medium grades; and boiler plates of the same 
make are £9, The same company’s ‘‘compo-patent” steel for 
chainmaking is now £10 bars, and £11 10s. boiler plates. 

Messrs, William Millington and Co., Summer Hill Ironworks, 
Tipton, quote Summer Hill crown bars £7 10s.; cable bars, £8 10s.; 
best, £9 10s.; best best, £10 10s.; best rivet, £95s., and best 
best, £10 15s.; plates, £9 10s.; best boiler plates, £10; and best 
best, £11 per ton, at the Summer Hill Works, with the usual extras 
for sizes, 

The advances in prices are for the moment checking the demand. 
Merchants and merchants’ export customers have not got used to 
the changed condition of things, and these buyers are very reluc- 
tant to pay the new prices. Many of the export orders will have 
to be referred back by merchants on account of the prices named 
by buyers not being now possible, and delay must ensue before 
these orders again come on the market. Ironmasters do not, how- 
ever, express any concern on this account, declaring that current 
orders for immediate deliveries are sufficient to beep the mills 
gving, and every confidence is expressed in the future of the 
market. Indeed, delay on the part of export buyers, in the hope 
of ss easier terms, is declared to certainly result in buyers 
finding themselves in a still worse position, as the market is likely 
still further to advance. 

The demand in the sheet trade continues under the average, for 
the galvanisers are not in receipt of any very large orders. Still, 
the sheet mills are all keeping well on, galvanisers being impressed 
with the belief that it is well for them to buy as much as makers 
will allow, since the market is certain to go on rising against them 
for some little while. Prices are strong at the Association terms of 
£7 15s. for singles, and £8 5s. for doubles. Current prices of 
lattens and of sheets of 28 gauge are an advance of £3 to £3 5s. 

r ton upon the terms at which consumers could buy some time 
ago, the £6 15s. at which iron of 28 gauge could, before the 
revival set in, be obtained, having now me £10. The rapid 
advance in spelter is also a serious factor with which the galvanised 
sheet manufacturers have to reckon, the full rise in this metal 
having been something like £6 7s. 6d. per ton. The minimum 
from which the rise started was £13 15s, per ton, London as against 
£20 2s, 6d. at the present time, or £21 delivered here. 

The advance in common bars has been as much as £2 per ton 


rices per ton at 
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during this revival. At this time last year ironmasters were freely 
accepting contracts for common bars at £4 10s. from local con- 
sumers. ‘To-day they, require £6 5s. to £6 10s., and will book at 
nothing less. : 

A meeting of the Iron Trade Wages Board has been held in 
Birmingham to consider the accountant’s certificate, showing 
an advarice in selling prices. It was resolved to advance 
jronworkers’ wages 5 per cent. This is about equal to 6d. 
per ton advance to puddlers, bringing their pay up to 8s. 3d. 

er ton. 

, Steel prices are advancing in sympathy with iron, but not to equal 
extent. The works are all a and are pushed to their utmost 
to make deliveries, Some local firms have withdrawn all quotations 
for the present, being so well placed that they desire no further 
orders yet a while. Compared with the _ prevailing before 
revival, mild steel bars to take the place of iron have advanced £1 
per ton, being now £7 10s., as against £6 10s. formerly. 

The pig iron trade suffers no decadence in the buoyancy that has 
recently marked this branch, and business is assisted this week by 
the rpm | good reports from Middlesbrough. Sellers report 
a good demand for all descriptions of metal, and consumers would 
be glad to place orders forward much beyond the dates which 
sellers will accept. In the present state of the raw material 
market, with a further advance in cokes and coal certain to occur 
after October the 1st, when the colliers receive their further 5 per 
cent. increase in wages, makers are very carefully limiting the 
dates of the contracts which they put in their books. This state 
of things applies alike to imported pigs and to Staffordshire 
makes. 

Pig prices are quoted this week at 54s,, delivered, for good 
Derbyshires ; while Northamptons are quoted at 53s., and Lincolns 
55s, and in some cases 56s,—all delivered to consumers’ works. 
Thorncliffe pigs are quoted as high as 57s. 6d. Best Staffordshire 
pigs are high in price, and the New British Iron Company quote 
present price of cold blast iron as 85s,, and hot blast 65s. 

The long-talked of syndicate in the thin sheet trade has now 
taken the definite form of the prospectus of a new joint stock 
company under the title of Baldwin, Hatton, and Thompson, 
Limited. The company proposes to acquire the three chief busi- 
nesses out of the six firms originally mentioned on the market. 
These firms are engaged in the manufacture of the highest qualities 
of tin-plates, large tin sheets, and terne sheets; also of best 
qualities of sheet iron, including charcoal sorts, of soft steel sheets 
and of doiler-plates. The average annual profits of the three firms 
collectively have lately been £16,677. The purchase money for the 
three businesses has been fixed at £204,650. 

The Credenda Seamless Steel Tube Company, of Ledsam-street, 
Birmingham, has just arranged for the purchase of the extensive 
freehold property at Smethwick formerly occupied by the 
Birmingham Plate Glass Company. These works occupy an area 
of seventeen acres, and are well served by canals and railways. 
The central workshop measures 528ft. by 156ft., and numerous 
other large shops are adjacent. The works are being rapidly pre- 
pared for receiving powerful and costly machinery, embracing 
several improvements which the company have effected. Much 
of the improved machinery has been constructed from the desi 
and under the superintendence of Mr. W. C. Stiff, the managing 
director. 

Other metal rolling and tube firms in Birmingham are very busy 
at date. The return from steel to copper in the construction of 
locomotive and engine condenser tubes is very marked at present, 
after the collapse of the Copper Syndicate. The Birmingham 
Small-arms Company and G. Kynoch and Co., Witton, have 
Government orders in hand for rolled metal for cartridge crn 
and for steel shells and quick-firing ammunition, Mr. 8, Walker 
is also employed upon copper casings for shells. 

Messrs, Tauntor, Delmard, Lane, and Co, are adding heavy 
hydraulic machinery to their plant for the manufacture of large 
steel shells for army and navy purposes. Some excellent 
orders for sheathing have been secured by Muntz’s Metal Com- 
pany, and this concern is also busy in special seamless copper 
tubing. 

The arrangements for the opening of the Electrical and Industrial 
Exhibition in Birmingham on the lst of August are being pushed 
forward, and it is expected that every department will be com- 
plete before that date, on which the exhibits will be formally 
opened by Lady oe Churchill, who is to be accompanied by 
Lord Randolph Churchill. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—The upward movement in prices in the iron trade 
still goes on, and during the past week there has been a further 
advance upon the various outside brands of pig iron offering in 
this market, whilst there is a decided hardening tendency upon 
local and district brands, the latter, especially Lincolnshire iron, 
being so scarce that quotations are scarcely more than nominal. 
Accompanying this advance in prices there is a very fair amount 
of business offering, consumers, as is usually the case in an 
advancing market, being anxious to get in supplies beyond actual 
requirements, and the scarcity of some brands is no doubt in large 
measure due to the extra pressure on the part of buyers for 
deliveries on account of contracts already placed, with a view of 
getting in stocks, rather than to any really increased wants for 
actual consumption. Although there are no doubt causes, outside 
the legitimate effects of the real improvement in trade, which 
are forcing on the tages movement in prices, the enormous 
advance that has taken place, and is still going on, in the 
price of coke being certainly a most serious factor in 
the present movement of the market, there is an undoubtedly 
substantial and established improvement in trade which gives a 
strong, healthy tone to business, The outlook for the future, how- 
ever, gives some anxiety, as it is questionable how much further 
trade will really stand this persistent upward movement in prices, 
based so largely as it is on the increased cost of production. As 
regards finished iron the market is exceedingly strong, and there is 
even more eagerness to buy at the advanced rates now ruling than 
when prices were quite 20s. per ton lower, buyers evidently bein 
then not so satisfied as they now appear to be as to the real chengih 
of the upward movement, 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, and with the continued upward movement 
in warrants there was a decided hardening tendency in prices 
generally, For pig iron there was a fair amount of inquiry in the 
market, with business offering readily at a substantial advance 
upon the prices ruling last week. The continued scarcity of dis- 
trict brands is causing consumers to go more largely on to local 
makes of pig iron, and considerable sales of Lancashire pig iron 
have been made during the week. Quoted rates remain without 
change, but Lancashire makers have had no difficulty in obtaining 


and 60s. to 61s., less 24, are the minimum current rates for good 
foundry qualities delivered in the Manchester district. 

All descriptions of finished iron are in brisk demand, and makers 
have had no difficulty in obtaining the advanced rates which came 
into operation with the commencement of the quarter. In fact, 
there is more business offering than they are willing to entertain, 
and as arule they decline to book orders for anything like long 
forward delivery. The advance in Staffordshire iron has been fully 
followed by the Lancashire houses, and Messrs. Pearson and 
Knowles, who are the leading finished iron makers in this district, 
have issued a revised list of prices as under: Bar iron £6 15s., 
rivetiron £8 15s., angle iron £7 5s., boiler plates £8, best best 
ditto £9, treble ditto £11, ship plates £7 10s., puddled bars £5 10s., 
sheets £8 5s,, best ditto £8 15s., hoops £7, and steel hoops £7 10s. 


r ton, 

"he steel plates for boiler-making purposes there is rather a 
stronger tone, owing perhaps in some measure to the large orders 
which of necessity will come upon the hands of Scotch makers, 
especially following the Government contracts for warships just 
placed on the Clyde. Business has, however, been done within 
the last week or so at very low figures, steel plates for forward 
delivery in this district having been booked by Scotch makers at 
as low as £8 15s, to £8 17s, 6d. per ton, but they would not now 
repeat contracts on the same terms, whilst local makers are very 
firm at £9 5s. for delivery in the Manchester district, and decline 
to book orders at anything under this figure, although there are 
Lancashire plates and Yorkshire plates to be bought without diffi- 
culty at £9 or even a trifle less, 

There is no new feature to report with regard to the condition of 
the engineering trades; all branches continue fully employed, and 
if anything there is a steadily increasing weight of new work 
coming forward, which insures the present activity being main- 
tained for some time to come, 

Messrs, Hetherington and Co., of Manchester, have just con- 
structed for a North of England firm a specially designed vertical 
turning and boring machine, which one or two important 
advantages over the ordinary machine tools of this type. In this 
machine the frame consists of a square bed, attached to the side of 
which are two uprights similar to an ordinary planing machine. 
At the top of ths base plate is a circular V slide, on which revolves 
a circular table 6ft. in diameter. The table is driven by a bevel 
wheel and pinion on the under side, and the centre portion of it is 
carried down into a foot-step with elevating motion for lifting the 
table off the V’s when necessary for chucking purposes, &c. The 
machine is driven by a six-speed cone agpond and double gear, 
enabling it to run in either single or double gear. The cross slide 
has two tool boxes upon it, with vertical balanced slides, with feed 
motion and quick hand traverse by rack and pinions. Each tool 
slide can be worked independently by hand, aself-acting feed being 
provided both for the vertical and horizonta] traverse. The feed 
motion is obtained by means of friction discs, with adjustment for 
obtaining fine or coarse traverses or feed. The end of 
the cross slide is provided with a swing frame and change 
wheels, so that the vertical feed may be varied independently 
of the horizontal feed, the cross slide being arranged to 
rise and lower by power. The width between the uprights 
is 7ft., and articles can be admitted up to 5ft. high. The special 
advantages obtained by this particular form of construction are 
that a much steadier cut is secured and the arrangements for 
chucking very much more simple than in the ordinary run of 
boring and turning machines; any work that has to be placed upon 
the machine can be readily and easily chucked with comparatively 
very little loss of time. 

In the coal trade business moves on steadily for the season of the 
year. House fire qualities are, of course, still a drug on the market, 
with recent advances scarcely fully maintained in all cases, but all 
other descriptions for steam and iron-making purposes move away 
without much difficulty, and for engine classes of fuel there is a 
continued very brisk demand, although slack is, perhaps, not quite 
so scarce as it was. At the pit mouth quoted prices remain 
unchanged at about 10s. for best coals, 8s, to 8s, 6d. for second 
qualities, 6s, 6d. to 7s, common coals, 5s. 9d, to 6s. 3d. burgy, 
4s. 9d. to 5s. best slack, and 3s. 9d. to 4s, 3d. for common sorts, 

Shipping is still only moderate, and low prices have to be taken ; 
steam coal delivered at the ports on the Mersey averaging about 
7s. 9d. up to 8s, 3d. per ton for good qualities, 

All descriptions of coke suitable for ironmaking purposes con- 
tinue in very brisk demand, with a hardening tendency in prices, 
the better qualities of Lancashire foundry cokes readily fetching 
lds, to 15s. per ton at the ovens. 

The opposition of the colliers to the use of Roburite for mining 
purposes, it is reported, is not unlikely to become a question for 
Government inquiry, and Mr. Bigg-Wither, the general manager 
of the Roburite Company, in replying to the report condemning 
the use of Roburite recently adopted by a committee of the Lanca- 
shire Miners’ Federation, remarks that the object of this committee 
must be the same as that for which the company were working, 
namely, toinsure greater safety to the miner without touching his 
pocket, and their firm belief, now found by experience gained in 
the firing of considerably over 1,000,000 shots, was that the use of 
Roburite would achieve this end, and those now opposed to it 
would presently become its best friends, 


Barrow.—There is a better business to report this week in the 
hematite pig iron trade. Orders are being offered on a large scale. 
and the work in the hands of makers is already very considerable, 
The recent increase in the output of pig iron has been more than 
counterbalanced in the heavy deliveries which have been, and are 
being, made both by rail and by sea, The consumption of hema- 
tite pig iron, and especially of Bessemer qualities, is on the increase, 
rs ipally on t of the fuller volume of trade now being 

one by steel makers, Prices of pig iron have advanced during 
the week to 50s. 6d. per ton, for Bessemer qualities, and 49s, 3d. 
for No, 3 forge and foundry iron net f.o.b. There is still a ten- 
dency in the direction of higher prices, Stocks are not growing. 
Steel makers are having an exceptionally busy time of it. Their 
mills are briskly employed all round, and the output is very steadily 
maintained at the highest maximum attainable. Orders for rails 
are plentiful on home and foreign account, and the fact that 
makers cannot in many cases accept large orders for heavy forward 
delivery, is a proof that they are at present very well off for work. 
Prices have shown an advance, and heavy sections have gone up to 
£5 per ton net f.o.b, The trade doing in steel shipbuilding mate- 
rial is very large, and the mills have plenty of work to do; indeed 
the need of greater producing power is strikingly shown by the 
number of orders which makers are compelled to refuse. Billets, 
tin bars, hoops, and general merchant qualities of steel, are in 
large demand and in liberal output. Shipbuilders and engineers 
are beginning to engage more skilled and unskilled workmen, and 
the preparations which have been in progress during the past few 
months, in view of the enlarged programme of work which has all 
along been expected, is found to have been a wise and timely 
course to pursue. New and powerful machinery for dealing with 
the construction of heavily armoured ships has been put down, and 








the advance which was put on a fortnight ago, and they are ver 
firm at 49s. 6d. for ‘ie 50s. 6d. for foundry, less 2}, delivered 
equal to Manchester. ith so little Lincolnshire iron offering in 
this market, quotations for the above brands are scarcely more 
than nominal at about 50s. 6d. to 51s. 6d., less 2}, for forge and 
foundry delivered here. Derbyshire remains much the same as 
last quoted, the cheaper brands averaging 51s. to 51s. 6d., and the 
best foundry — 52s, 6d. to Ay on, 24, delivered. In outside 
brands there has been a decided hardening up in prices, Scotch 
makers having advanced fully 6d, to 1s, per ton upon what the 
Were prepared to take last week, and good foundry iddlesbrough 
iron is being quoted at about 49s, 4d. to 49s, 10d., net cash, delivered 
equal to Manchester, 

Hematites also tend upwards in price, in sympathy with the 
advance in warrants, some brands having been put up ls, per ton, 





new facilities provided in the engineering and boiler shops, which 
bring these establishments to the fore front of the most modern 
shops in the kingdom. It is anticipated that other orders for 
Admiralty work will be placed at Barrow, and that in addition to 
this, some good contracts for the mercantile marine will be given 
to Barrow yards, Evidences of great activity in the future of the 
shipbuilding and engineering industries of Barrow are afforded on 
every hand, and this is all the more satisfactory because briskness 
in these two important branches of trade also means activity in the 
local steel trade. Iron ore steady and in good demand at from 
10s. 6d. to 13s, per ton net at the mines. Coal and coke brisk 
and buoyant. It is reported that three additional tanks are to be 
built by the Kerosene Co. at Barrow, for the storage of petroleum 
in bulk. Five tanks have already been erected, and the sixth is 
in progress, Ultimately the storage will embrace nine tanks of 
great capacity. 


| ending June 30th. The average net selling price of finishe' 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE event of the week which has excited most interest in com- 
mercial circles is the success of Messrs. Joseph Rodgers and Sons, 
the well-known cutlery firm, in their action against Mr. Rottgen, the 
German manufacturer. Messrs, Rodgers have obtained from Mr. 
Justice Kay an injunction restraining Mr. Rottgen “from sending to 
this country, for sale or shipment to India or other countries with 
which the plaintiffs have an established trade, any cutlery marked 
with the name of Rottgen and the double cross which the defend- 
ant had adopted as a trade mark, or any samples or show-cards 
with such name and mark, for the purpose of any such sale, and 
the defendant to pay the costs of the action.” Messrs. Rodgers 
for a period of years, paid no less than £1000 per annum in defend 
ing their name and trade mark. The firm now proceeded against 
affected them mainly in the Indian market, particularly in Bombay. 

Railway material continues in brisk demand, axles being now 
quoted at £8 per ton, and tires at £8 15s. per ton. Springs are 
also largely called for, and higher prices are certain to rule, on 
account of the advances which have taken place, and are still 
imminent in steel. Steel billets for springs and the general Shef- 
field trade are now being delivered, on orders for large quantities, 
at £5 7s. 6d. per ton. ‘The Midland Railway Company has placed 
with local makers orders for several thousand tires, which indi- 
cates that the company is still busily engaged at its extensive 
works at Derby on new rolling stock. The productions at present 
in progress are understood to include third-class lavatory carriages, 
for which the travelling public have waited with much interest, 

The Atlas and Cyclops Works are at present fully employed on 
important military and other orders, including armour plates for 
the British Government, Spain, and Russia; gun forgings for the 
Woolwich Arsenal and Spain; shafting for her Majesty’s steam- 
ships Blake and Blenheim, the Australian cruisers Phoenix and 
Psyche, and for the new Atlantic liner of the Hamburg-American 
Company. 

The North Derbyshire ironworks have been kept very well em- 
ployed of late, particularly the Staveley, Sheepbridge, and Clay- 
cross companies. Claycross is at present engaged upon a very 
large contract for iron piping for Malta, It is making delivery 7d 
Hull 


A singular dulness has set in among the cutlery houses who 
depend chiefly for their business on the United States’ demand. 
The turmoil of the Presidential election is still felt as a disturbing 
element, and the arrangements for the ‘‘ Centennial” are largely 
occupying American minds, The ‘“‘fall” orders are expected next 
month, and these, it is hoped, will counterbalance the depression 
at present existing. For Canada, on the other hand, there is an 
excellent trade in all the qualities of goods used in the mother 
country, and the Indian demand is steadily maintained. Con- 
siderable progress is reported in China, but trade is not quite so 
easily pushed in Japan, the cleverness of the Japanese enabling 
them largely to supply themselves with any articles they want. 
Burmah is still a disappointing market, the sparks of rebellion 
retarding the growth of confidence. ; 

Hematite pig iron still advances in prices, 62s. and 63s. being 
asked, poset + to brand. Forge pig iron is also much firmer, 
last week’s quotation, 45s. per ton, being more than maintained at 
present. d 

Shipbuilders and marine engineers are placing important orders 
for forgings in this district. Most of the firms are full of work, 
chiefly on home account. 

The orders for armour-plates for the second-class cruisers have 
not yet been received, though daily expected. Considerable work 
connected with the naval scheme is being placed, and the larger 
orders cannot now be much longer delayed. 

Several of our wagon builders are severely pressed with orders, 
chiefly on account of home railway companies, who are largely 
adding to their rolling stock. One or two new establishments for 
the production of this class of material are —— 

At the annual meetings of the local banks held during the last 
few days, it was stated that the improvement in trade had told 
favourably on their business. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron trade is in a very satisfactory condition, 
consumers now evince considerable anxiety to purchase, and prices 
are consequently steadily advancing. The market held at Middles- 
brough on Tuesday last was well attended, and the prevalent tone 
was one of buoyancy. No.3 g.m.b. realised fully 9d. per ton more 
than on the previous Tuesday. For prompt delivery 40s. 6d. per 
ton was freely given, and 41s. for delivery over August and Sep- 
tember. Makers, however, will not accept these prices. Several 
of them prefer to remain entirely out of the market for the present. 
Of the remainder, some ask 4ls., and others have fixed their 
minimum price at 41s. 6d. per ton. It is not improbable that still 
higher rates will have to be paid, as pig iron continues very scarce, 
and the period of maximum activity in shipment has yet to arrive. 
The value of forge iron has advanced to 39s. 6d. per ton. 

The price of warrants is steadily improving. On Tuesday 
40s. 74d. was realised as against 39s. 9d. a week previously. 

The stock of pig iron in Messrs, Connal and Co.’s Middlesbrough 
store continues to decrease. On Monday last it stood at 199,927 
tons, representing a reduction of 5484 tons during the week. 
Since the beginning of 1888 the reduction has amounted in the 
aggregate to 150,000 tons. ; 

Shipments of pig iron proceeded very quietly during the earlier 
days of the month, but latterly they have been greatly expedited. 
The quantity exported between the Ist and 2st inst. inclusive was 
53,998 tons. : 

In respect of the finished iron trade there is but little to report. 
A steady business is being done, and as regards bars the advances 
in Staffordshire have strengthened the position of makers here. 
For common quality £5 17s, 6d. per ton is the present price, free 
on trucks at makers’ works, less 2 r cent., and 10s, more for 
best bars. Angles are £5 15s., and ship plates £6 2s. 6d. to £6 5s. 
per ton. 

At the general meeting of the Consett Iron Company, to be held 
on August 17th, the directors will recommend the — of a 
dividend of 22s, 6d. per share on old shares, and 13s, 1d. on new 
ones. The directors of the Consett Spanish Ore Company will 
recommend the payment of a dividend of 4s. per share. 

The certificate of Mr. Edwin Waterhouse, accountant to the 
Board of Arbitration for the North of England manufactured iron 
trade, has just been issued, in respect of the bi-monthly period 
iron 
was £5 7s, 8d. per ton, as against £5 4s. 5d. for the previous period. 
This is an advance of 8s. 3d., and results in an increase of wages of 
6d. per ton on puddling, and LP ig cent. on all other wages. If 
the report be examined in detail, it will be found that the output 
in rails, viz., 278 tons, decreased by 70 tons; but 6s. 10d. per ton was 
realised more than before. The output of plates, viz., 35,094 tons, 
was less by 56 tons, but the price realised was 3s. 1d. more. The 
output of , which was 12,926 tons, decreased by 1375 tons, but 
the realised price was more by 3s. 1d. per ton. The output of 
angles, which was 6985 tons, was less than before by 186 tons, but 
the realised price was 3s, 9d. more. ‘The total output, which was 
55,284 tons, was less than previously by 1688 tons. These statistics 
seem to prove that with higher realised prices there is a lessened 
output, They confirm the fears so often expressed, that with 
higher wages less work is obtainable from the workmen. Certainly 
the diminution in output is at present Pwd 8 per cent.; but the 
bi-monthly period in question does not include the hottest part of 
the year, nor the months when the greatest temptations are offered 
to the men to absent themselves from their work. It is to be feared 
that the report for July and August will give a still smaller output, 
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in view of the fact that that period will include the hottest 
weather and the Stockton race week, besides innumerable popular 
excursions and other temptations to neglect work. 

The usual half-yearly meeting of the Board of Conciliation and 
Arbitration, for the manufactured iron trade, was held at Darling- 
ton on the 22nd inst., under the presidency of Mr. William Whit- 
well. After various routine busi was di dof, Mr. Trow, the 
operatives’ secretary, said that the men had passed a resolution in 
favour of demanding the discontinuance of work in all the forges 
and mills connected with the Board on Mondays. He said that 
the custom of laying off on the Monday was not new; on the con- 
trary, that it had long been in operation in certain other districts. 
He did not think it would have the effect of reducing the total output. 
The men would be so much fresher if they rested on the Monday, that 
they would do as much work in the following ten shifts as other- 
wise in eleven. In answer to questions from some of the 
employers, Mr. Trow stated that he did not intend his erg a to 
affect steel works, or steel workers, for the present. But he did 
intend that the cessation of work on Mondays should apply to both 
forges and mills; and that it should continue from June to August 
inclusive in each year. 

Mr. Thackeray, President of the Employers’ Association, said 
that the matter had been fully discussed at a meeting of the 
employers held on the previous Friday, and that the following 
resolution had been passed, viz.:—‘‘ Having regard to the existing 
sliding scale agreement, which continues until the end of July, 
1891, this meeting of the employers cannot entertain the —_- 
tion of the operatives relating to the discontinuance of Monday 
work in forges and mills.” In support of this view he said he could 
not conceive any plan more effectual for crushing out the bit of 
iron trade there was left in the country, and he thought that if the 
resolution was carried it would eventually prove a most disastrous 
thing for the operatives themselves. Mr. Stephenson, general 
manager of the Stockton Malleable Iron Co., produced statistics, 
which he bad had taken out, showing the number of puddling 
furnaces standing for men during the last six months, when starting 
on Monday morning, as compared with starting on Monday night. 
The proportion was 94 in the former case to 171 in the latter case. 
This he attributed to the fact that there were far greater facilities 
for drinking on Mondays than on Sundays. After further discus- 
sion it was decided that the question at issue should be referred for 
decision to Mr. David Dale, the official referee of the Board. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE Glasgow pig iron market has been very strong this week, 
and there has been a smart upward movement in the prices of 
warrants, which have touched a higher point than for a long time 

st. The past week’s shipments were only moderate in amount, 

ing 7612 tons, compared with 8144 tons in the corresponding 
week of 1888. They embraced 965 tons to the United States, 1280 
to Canada, 80 to South America, 25 to India, 565 to Australia, 125 
to France, 300 to Italy, 820 to Germany, 80 to Russia, 340 to 
Holland, and 80 to Belgium ; the coastwise shipments being 3111 
against 5073 tons in the corresponding week of last year, The 
demand for Scotch pig iron for America is better, and the prices 
have risen at New York in sympathy with our market. There is 
also an improved inquiry for pigs for Germany and Russia. The 
furnaces in blast number eighty, against eighty-two last week, and 
eighty-five at the same date last year. 

The prices of makers’ pigs have been increased all round. Colt- 
ness, f.c.b. at Glasgow, per ton, No. 1, is quoted at 57s.; No. 3, 
53s. 6d.; Langloan, 56s, and 53s. 6d.; Summerlee, 55s, 6d. and 
53s.; Calder, 55s. 6d. and 50s. 6d.; Gartsherrie, 54s. 6d. and 
52s.; Clyde, 52s. and 48s, 6d.; Carnbroe, 48s. Sd. and 46s, 6d.; 
Monkland, 46s. 6d. and 45s.; Govan, at Broomielaw, 46s. and 
44s, 6d.; Glengarnock, f.o.b. at Ardrossan, 53s, 6d. and 47s. 6d.; 
Eglinton, 46s. and 45s.; Dalmellington, 47s. and 46s.; Shotts, at 
a 6d. and 51s, 6d.; Carron, at Grangemouth, 53s, 6d. and 

3. 6d. 

The hematite pig iron trade is in a very satisfactory state. The 
amount of the production was recently somewhat increased, and 
the makers had then good prospects before them ; but these have 
been rendered still better by the important orders that have been 
received by the Clyde shipbuilders for vessels forthe Navy. These 
orders will increase the demand for steel, and the consumption of 
hematite pigs will to the extent of that increase be augmented. 
The prices of hematite pigs have had a considerable advance within 
the last few days. 

At the malleable iron and steel works a period of renewed 
activity is expected. In some cases, coaudneie es regards those 
works—and they are the largest and most important—that are 
situated in the neighbourhood of Glasgow, the workmen have 
scarcely as yet resumed full time after the holidays. But next 
week will find every hand fully employed. The position of both 
the finished iron and steel trades has improved within the last 
week or two, The makers of steel especially have booked impor- 
tant additional contracts, and the prices are now firmer than ever. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week included machinery to the value of £17,700, 
of which £11,000 represented sugar crushing plant for Demerara ; 
sewing machines, £1460; steel goods, £4560; and general iron 
manufactures, £25,600. 

The coal trade has been moderately active this week. There are 
increased orders for furnace coals, In the Glasgow district the 
shipments have been somewhat backward, but there have been 
large clearances at the Ayrshire and Firth of Forth ports, and the 
expectation is that the volume of the export trade is likely to be 
well kept up, if not extended, in the course of the next few weeks. 
The prices are somewhat firmer, and it is probable that the recent 
decline will soon be recovered. 

The accountants of the Lanarxshire Coalmasters’ Association have 
submitted their report to the executive on the prices obtained for 
all classes of coals during June. It is found that the average price 
was below that of May, and required, under the sliding scale, a 
reduction of 24 per cent. on the miners’ wages, which has accord- 
ingly taken effect. This result is, no doubt, somewhat disap- 
pointing to the men. It is mainly in consequence of the strikes of 
seamen and dock labourers causing a reduction in the exports of 
the dearer kinds of coals during June, and it is scarcely to be 
expected that a recovery of sufficient importance will take place 
this month to enable the executive to return the 24 to the work- 
men. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE tone of the coal trade, especially steam, continues good, and 
prices are as firm as ever. ‘Change this week at Cardiff has been 
fully attended, and a good deal of business done at the following 
quotations :—Best steam, 13s. 3d. to 14s.; good seconds, 12s, 3d. 
tv 12s. 6d.; Monmouthshire, 11s, 3d. to 1ls. 6d. Small steam too 
found plenty of buyers at 7s., though in some cases sales were 
effected at 6s. 9d. Even in house coal there was little cause for 
complaint, and only on one or two occasions for the last two months 
have there been any signs of the old ‘‘drop” which used to occur 
in this trade at this time of the year. 

Quotations this week were as follows:—Large, 11s. 6d.; small, 
9s. 6d.; with not the slightest indication of any falling away in 
demand. This, as long as the coke trade remains so vigorous, may 
be expected to last, and the buyers who have secured long con- 
tracts for this sort of coal are to congratulated. At Cyfarthfa 
energetic measures are being taken to complete the new range of 
‘**Evance” ovens, and at a late visit | was much struck with the 





formidable erections which now cover a large part of the back- 
ground of the furnaces. , 

There are a few uneasy spirits about who seem desirous to upset 
the present satisfactory state of things in the coal world; but fora 
time their efforts will be futile, I hopeand believe. Large sections 
of employers and men are now holiday-making. It will be in the 
early autumn, when contracts will running out, that some 
ruptures may occur. 

he draft of the proposed sliding scale has been received by the 
association, but will have again to be discussed, as the men who 
deliberated thereon were not fully authorised by the workmen. 

In the iron and steel works an average amount of work is being 
done. Both are in a satisfactory condition for orders, and quota- 
tions are firm. The advance lately made in pig, steel bar, and in 
rails is maintained. Rail trade improving. 

In tin-plate there is not much improvement to record in the 
matter of price. Orders are offered in ample number, but not at 
prices that suit the books of makers, Cokes are at 13s., 13s. 3d., 
and in some cases 13s. 6d. Siemens at the best are but 14s. 
Wasters, ordinary cokes, are from lls, 3d. An average export is 
taking place. Tin-plate makers are exercised somewhat by the 
news that a syndicate has been formed of Staffordshire and 
Worcester makers. 

Pitwood is coming in too freely. Prices are at 17s, 3d., but 
drooping. Coke is at 17s. and 18s, 6d. Patent fuel firm. 

Newport coasting total coal exports last week only amounted to 
18,120 tons, , 

An effort is making in the Merthyr parish to increase coal 
assessments, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


On the German iron market the firmness bas increased. In 1i! 
branches, except in the wire trade, great activity exists. The 
Siegerland iron industry has been influenced by the colliers’ strike, 
and the consequently advanced prices of fuel, in a manner hitherto 
unknown. To prevent undue reduction of work, the blast fur- 
naces and rolling mills are still obliged to buy coke and coal at the 
present exceptional notations. The sheet mills are very well sup- 
plied with orders, and the West German Sheet Convention has 
resolved on a further advance of M. 10 p.t., owing to the unfavour- 
able condition of the coal market. 

In the Silesian iron business a brisk sale is to be noted. Pig is 
very firm. The iron and steel works continue in good employment, 
as in merchant bars not only, but also in girders and sectional bars 
large orders have been effected ; sheets are also in good demand. 
Foundries and machine factories are briskly employed. List price 
for bars is, M. 147°50 to M. 150, in some cases M. 160; for boiler 
plates, M. 192°50 to 195. On the Austro-Hungarian iron market 
the briskness of sale increases and prices have a tendency to rise. 
The advance of 50 kr. p. 100 kg., noted last week, has been followed 
by a rise of 75 kr. p. 100 kg. on plates, and 1fl. p. 100 kg. on zine 
sheets. There is a lively business doing in pig, and the works are 
in brilliant operation. The bar trade has retained its former brisk- 
ness, and the advanced prices have been introduced without objec- 
tion. The sheet business is getting on well, and, in spite of the 
prospectus for harvest being not very favourable, the development 
of the autumn business is, on the whole, satisfactory. 

The Belgian iron market maintains its brisk condition, and raw 
as well as finished iron shows a decidedly rising inclination. 
Inquiries for girders are coming forward very freely. The general 
meeting of Belgian ironmasters has resolved upon an immediate 
rise of 5f. p.t. on all sorts of wrought iron plates, No. 2 are quoted 
165f. p.t.; No. 3, 185f.; No. 4, 315f.; plates in steel, 190f.; heavy 
plates, No. 2, 155f.; No. 3, 170; and No. 4, 195. The steel works 
are well employed, and the next tendering for steel rails will 
furnish evidence of the real rise in prices. 

No change is perceptible on the French iron market, girders 
being still noted 140f., sectional bars 135; yet these prices are 
only nominal, and a reduction of 1f. per 1000 kg. is easily obtained 
for large orders. On the whole, the market is brisk, and last 
month 3,204,031 kg. construction iron and 2,309,166 kg. cast 
iron have been brought to Paris. Prices for pig remain unchanged, 

The Rhenish-Westphalian iron market has, on the whole, re- 
mained unchanged, the tendency being a firm one in all branches, 
while inquiries are coming forward freely. In the Siegerland and 
Nassau the iron ore business bas developed favourably, and sale 
would be even more brisk if the blast furnaces were again in full 
operation. Prices have not changed since last week. In pig there 
has been a brisk business doing; prices are exceedingly firm, and 
paid without questioning. For Spiegeleisen inland demand is 
pretty active, and also for abroad a decided improvement has taken 
place. Two thousand tons 20p.c. grade have been booked for 
America, and negotiations are carried on respecting er orders. 
As the works are most obliging, there is little doubt these lots— 
7000 t. 20p.c., and 5000t. 10-12 p.c.—will be secured. In the 
first half of this month 5000t. Spiegeleisen had already been 
exported toAmerica. The orders above-mentioned, if secured, would 
give those works which have not yet closed their books for the last 
quarter, sufficient employment, and a rise in prices might soon be 
expected. The stocks in Spiegeleisen are not worth mentioning, 
the general store on all the works belonging to the syndicate being 
3000 t. The 10-12 per cent. grade is noted M. 68. Forge pig finds 
ready sale, the same can be said of basic. In Bessemer stocks have 
decreased by 1000t. in June, owing to the falling off in May, which 
has, in June, not quite recovered. Good forge quality No. 1 is 
noted M. 61 to 63; in the Siegerland, M. 61 to 62; No. 2, 60°50; 
and common quality, M. 47 to 48; foundry pig No. 1, M. 66; 
No. 2, 63; No. 3,59. Bessemer is quoted v. 57 to 58; basic, 
M. 47 to 48 p.t.; Luxemburg forge, M. 38 to 40; grey, 
M. 40 to 42. 

There is a lively business doing in wrought iron, bars are in good 
demand, and also for abroad inquiries are coming forward 
more freely; stocks are decreasing, and prices remain firm. 
Hoops are also in fair request, and the plate mills well employed, 
prices maintaining their firmness. In the state of the drawn wire 
and wire nail trade no alteration has taken place since last report ; 
demand and sale are weak, and prices remain low, but the business 
in wire rods has improved, M. 135 p.t. being list prices. Foundries 
and machine factories are actively, if not remuneratively employed. 
The following are the present list prices p.t. at works :—Good 
merchant bars, M. 140 to 14250, in some cases M. 147°50 ; angles, 
150 and more; hoops, 145 to 150; basic and Bessemer bars, 140 
to 155 ; plates, M. 195, in some cases 200; tank do., 170; Siegen 
thin sheets, 175, 185; iron wire rods common quality, M. 125; in 
steel, M. 120; drawn iron or steel wire, M. 125 to 130 ; steel rails, 
128 to 130; steel sleepers, M. 130 to 135; complete sets of wheels 
and axles, M. 325 ; axles, 235 to 240; steel tires, M. 220 to 235; 
light steel rails, M. 120 and more. 

The total production of pig, including Luxemburg, was, for 
June, 106,249 tons, of which bo409 tons was foundry and hematite, 
8167 tons Bessemer, 46,116 tons basic, and 29,555 tons forge pig. 
The stock on June 30th amounted to 44,116 tons against 43,418 tons 
on May 3lst. The sale in June was 105,549 tons; foreign demand, 
49,768 tons; home demand, 55,781 tons. 

The West German Sheet Convention—Siegerland and Rhenish- 
Se works—have resolved on raising the price for sheets 
M. 10 p.t., list price being now M. 185 p.t. 

At a monthly meeting held at Hagen on the 17th inst., a further 
advance of M. 10 p.t. on rivets has been agreed upon. 








Art the session of Council of University College, London, 
held on Wednesday, July 17th, Mr. T. Hudson Beare, Professor of 
Engineering and Mechanics, Heriot-Watt College, Edinburgh, was 


appointed Professor of Engineering and Mechanical Technology in 
succession to Professor Alex. B, W. Kennedy, F.R.S, 
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LAUNCHES AND TRIAL TRIPS. 


The s,s, St. Anns was taken on trial from the Tees on Friday, 
19th inst., the result proving very satisfactory. The ship, which is 
175ft. by 28ft. by 13ft. 6in., has been built by Messrs. R. Craggs 
and Sons, Stockton, to the order of Messrs. Pile and Co., London, 
The engines, which are 13in., 2lin., and 35in. by 24in., have been 
built by Messrs. Westgarth, English, and Co., of Middlesbrough, 





and indicated 414-horse power on trial. 


The s.s. Reindeer, built by Messrs. Craig, Taylor, and Co,, 
Stockton-on-Tees, and owned by Messrs, Jackson Bros, and Cory, 
of London, made a satisfactory trial trip on Monday. The vessel 
being light, a — of eleven knots was, we are informed, 
obtained. She afterwards proceeded to the Tyne to load. She 
was engined by Messrs. Westgarth, English, and Co., with triple 
expansion engines of the following sizes, 20in., 33in., and 54in., by 
36in, stroke, 

On the 17th inst., the steamship Arabian, belonging to Messrs, 
F. Leyland and Co., went on her official trial trip, after having had 
new cylinders and boilers fitted for a working pressure of 150 lb, 
per square inch. The engines, working at sixty-five revolutions, 
indicated 1200-horse power, and the vessel attained a mean speed 
of 11°13 knots. The work has been carried out by Messrs. David 
Rollo and Sons, Liverpool, under the direction of the company’s 
superintendent engineer, Mr. Neville Evans, It may be added 
that Messrs. Rollo and Sons have two more steamers in hand for 
the same company for similar alterations, 

On July 17th, 1889, the new steamer Haldon, built by Messrs, 
Edward Withy and Co., Hartlepool, for Messrs. J. Holman and 
Sons, London, made her official trial trip in Hartlepool Bay with, 
we are informed, highly satisfactory results. The general dimen- 
sions of the steamer are 250ft. by 35ft. by 17ft., with a gross ton- 
nage of about 1500 tons. The ship is built of steel, and classed 
100 Al at Lloyd’s. The engines, which have been constructed b 
Messrs, Blair and Co,, Stockton-on-Tees, are triple-expansion, wit! 
cylinders gp 30in., and 48in., by 36in, stroke, supplied with 
steam at 160lb. pressure from two single-ended boilers, 


The new twin-screw steamer Columbia, of 7360 tons, and 12,500 
indicated on yf ea lately completed by Messrs, Laird Brothers, 
of Birkenhead, for the Hamburg American Steam Packet Company 
of Hamburg, after making her speed trials on the Mersey, when 
she attained a oe of 19} knots, steamed round to Hamburg, 
where other trials were made giving, we are informed, even higher 
results, She sailed from Hamburg for New York on her maiden 
voyage on Thursday, the 18th, calling at Southampton, which port 
she left on the morning of the 20th. ee run from the Elbe Light to 
the Nab had been made at a speed of upwards of 184 knots an hour 
against a strong head wind and heavy sea, and the report of her 
performance across the Atlantic is looked for with interest, 


On Thursday, the 18th inst., Messrs, Earle’s Shipbuilding and 
Engineering Company, Hull, launched the two new steam fishing 
vessels Sadero and Sando, which they have built to the order of 
Mr. Henry Smethurst, jun., of Grimsby. These boats are intended 
for line as well as trawl fishing, their dimensions being 100ft. by 
20ft. by 11ft. Gin. They are Suit to Lloyd’s highest class, with 
considerable excess of scantling in various respects, and have pro- 
vision in holds, in addition to the fish well, for the storage of fish, 
ice, &c. The vessels have each one of Earle’s special steam winches 
and connections for trawling purposes, besides which they are fitted 
with two sets of trawl gear, including fairleads, ports, rollers, 
revolving bollards, &c. They were towed after launching to the 
Victoria Dock, where they will receive their machinery, which con- 
sists of a set of triple-compound three-crank engines and a power- 
ful steel boiler, made for a working pressure of 1501b. per square 
inch by Earle’s Company. 

On Saturday last the new steel screw st Santon pr 
to sea on her official trial trip. This vessel has been built by 
Messrs, C. S. Swan and Hunter, Wallsend-on-Tyne, for Messrs, 
Huddart, Parker, and Co., Melbourne, of the following dimen- 
sions :—315ft. length over all by 39ft. by 23ft. 2in. depth moulded, 
is built to Lloyd’s highest class, and will carry about 4000 tons 
when fully laden, and is built with cellular double bottom, six 
bulkheads, p, topgallant forecastle, and long bridge, six steam 
winches and whips, and is specially fitted for intercolonial trade, 
and is the fifth steamer built by C. 8. Swan and Hunter for Messrs. 
Huddart, Parker, andCo, The Santon, with 2000 tons dead weight 
on board, steamed, we are informed, 114 knots on a mean of four 
se got runs, which was idered very satisfactory. This 

was attained without forced draught. Progressive speed 
trials were then made, The engines are by the Wallsend Slipway 
and Engineering Company, with cylinders 22hin., 36}in., and 
60in., and 39in. stroke, The boilers are fitted with fans for forced 
draught on the closed ashpit system. 


On the 17th inst. Messrs, Edwd. Witby and Co, launched the 
Dalmally from their yard at Hartlepool, a steel screw steamer 
built for Messrs. George Horsley and Son, West Hartlepool. She 
is a large vessel measuring over 300ft. in length, constructed 
throughout of Siemens-Martin steel, and built to the highest class 
at Lloyd’s. She has a long raised quarter deck, long bridge house 
and topgallant forecastle. The holds are fitted with iron grain 
divisions and iron cargo battens. All decks, deck erections, sky- 
lights, bulwarks, bulkheads, &c., are constructed of steel and iron. 
In the main and after holds the vessel is built on the web frame 
system, which gives a very strong type of ship, and dispenses with 
all hold beams, ggg pte the ship to carry cargoes of the 
bulkiest description. e cellular bottom is fitted all fore and aft 
for water ballast, and the after peak is also available for water 
ballast. The greater portion of the plates are in 24ft. lengths. 
Four steam winches, two donkey boilers, steam steering gear amid- 
ships, screw gear aft, direct steam windlass on forecastle, patent 
stockless anchors, hauling up into bawse pipes, and all other 
modern appliances, are fitted for the handy working of the vessel. 
The vessel will be rigged as a two-masted fore-and-aft schooner, 
with steel pole masts, and all cargo appliances for expeditious 
handling of cargo. The engines have been constructed by Messrs. 
T. Richardson and Sons, Hartlepool, and are of the triple expan- 
sion type, with two large single-ended boilers, The hull and 
machinery have been constructed under the personal supervision 
of Mr. T. G. Barron. 


Jos 














New CoMPANIES FOR THE First HaLr-yEar oF 1889.—The 
Investors’ Guardian newspaper of the 20th inst. publishes the 
following particulars relative to the new limited companies revis- 
tered during the past six months :— 














First six First six | First six 

Description of companies. | months of | monthsof | months of 
isso, | 188% | 1887. 

Miscellaneous 13,084,890 37,981,284 27,064,251 
Manufacturing 17,388,905 | 6,577,808 2,880,000 
Mining .. .. .. «+ ++| 18,244,878 | 38,388,000 | 15,850,990 
Trading .. .. « «+ « 5,958,784 | 10,689,570 | 485,700 
Trams pe eee 544,050 | 310,000 | 1,100,000 
Shipping 2,171,710 4,076,200 2,252,275 
Breweries.. |. : 9,131,000 | 14,823,000 4,837,000 
Railways .. o «. 8,993,880 | 26,520,000 7,160,000 
Land and agriculture .. 6,755,200 7,299,680 8,402,000 
Miecttic 4. 4. 2. oe 8,568, 2,254,000 1,047,000 
Financial and banks .. 27,054,500 94,682,750 8,810,240 
Gas and water.. .. 1,975,500 | 2,241,600 | 844,600 
Telephone.. 250,000 | 20,000,000 70,000 
Insurance .. 281,000 3,412,000 | 2,806,000 
Hotels .. 895,150 | 946,000 555,000 

115,692,497 | 270,101,887 | 88,665,056 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 14th, 1889, 

Our advices to-day from the interior of the 
country point toa general enlargement of demand, 
The scale submitted by the Amalgamated has 
been signed by about thirty firms, and the rest 
wil drop in one after the other. The manufac- 
turers feel much chagrined over their utter 
inability to cope with their workmen, and it 
would not be surprising if the latter concluded at 
the next scale to advance their wages, 

The conditition of the iron trade throughout 

the country is good. Demand is not of such 
magnitude as to keep mills crowded day and 
night, but there is no downward tendency in 
prices. Pittsburg is still the great iron centre, 
and if the scheme to construct a ship canal 
between the Ohio River and Lake Erie is carried 
out, it will add to its competitive advantages 7 
reducing the cost of transportation. Nearly all 
the ironworks there are on full time. The pipe 
mills are crowded with work. The bar mills are 
busy on a 1°60—1°70 basis, The Wheeling iron 
and nail mills, 100 miles south on the Ohio River, 
and the twenty to thirty miles in the Shenango 
and Mahoning Valleys, are all on full time 
making iron and steel to order. _The excellent 
crop conditions have ee the iron and steel 
interests. Heavy sales of barbed wire are being 
made every day, and the barbed wire mills are 
crowded with work. The merchant steel mills 
are full of autumn orders, and the shipbuilders 
are making heavy purchases of plate and tank 
ron, 
‘ The recent combination of Lake copper pro- 
ducers is already threatened with disruption. 
The Tamarack has mined more copper than it 
was allowed. The Calumet and Hecla, which, as 
all know, is the controlling power, declares it will 
not put up with secret or open violation of con- 
tracts. ‘The Tamarack people have a contract 
with the Barings by which they can unload the 
product of their Montana mines for two years to 
come, and at syndicate prices. The exports of 
copper matte and ore for the week are 
1,807,054 1b.; since January Ist, 33,286,036 lb., 
against 35,354,630lb. same time 1888, Exports 
of refined copper for week, 237,000 lb.; for year, 
3,171,597 lb., against 22,744,040 lb, last year. 
Stocks in gross tons, July, 109,280 tons, of which 
41,000 tons are in France and 6900 tons at 
London. 

Our cable advices show an advance in tin-plates. 
Demand has fallen off here. The jobbers in tin 
are buying a little, but consumers are not. 
Receipts of tin-plates last week, 60,376 boxes; 
since January Ist, 1,287,715 boxes, and 952,961 
boxes same time last year. Straits tin, ao. ._..3 
last week, and 5417 tons for year. Pig iron, 1307 
tons for week, and 14,131 tons for year; spiegel, 
1565 tons, and 40,612 tons for year; steel and 
iron rods, 815 tons for week, and 27,483 tons for 
year, against 38,916 tons last year; steel blooms, 
Vitlets, and slabs, 47,909 tons this year, against 
9485 tons last year. This market is active in 
foundry and forge iron, and stronger than for 
some months, e rolling mills are all gathering 
additional business, but purchases are not made 
beyond actual necessities, owing to the uncertain 
demand for the next few months, and therefore 
the uncertain selling prices. The puddlers’ terms 
for the ensuing year have been tamely accepted 
by the employers, and work will continue, The 
dealings in Lake ore this year have been very 
heavy, and the Lake craft will be kept busy until 
the close of the season making deliveries, Steel 
rails sold to-day at 28 dols. in 1000-ton lots. 
Two southern roads have offered 27°50 dols, for 
5000 tons, 


NEW OOMPANIES, 
ae following companies have just been regis- 








Baldwin, Hation, and Thompson, Limited. 


This company was registered on the 16th inst., 
With a capital of £150,000, in £5 shares, to carry 
on business as manufacturers of and dealers in 
iron and steel, tin and terne plate and sheets, &c. ; 
to acquire the following businesses and under- 
takings, viz., of Messrs, E. P. and W. Baldwin, 
of the Wilden Ironworks, near Stourport, and the 
Swindon Ironworks, near Dudley; of Messrs. 
Hatton, Sons, and Co., of the Bradley Iron and 
Tin-plate Works, Bilston, and the Broadwaters 
Iron Tin-plate "Works, Kidderminster ; and of 
Stevenson Thompson and Co., Limited, of the 
Manor Iron and Tin Sheet Works, Ellingshall. 
The subscribers are :— 


John Wm. Mellor, P.C., 2, Dr. Johnson’s-build- 
WEE ac os ae as, ke aa OG Oe 
8, Loveridge, Danes-court, Wolverhampton, iron- 
See Sa gana 
A. Baldwin, Wilden House, near Stourport, tin- 
Vo a, a ere ae ae ee 
Wm. Hatton, Hill-grove, Kidderminster, tin- 
EMS gs he bk cs ad Se ot: 60 
W. H. Hatton, Edgbaston, Birmingham, iron and 
MCC SS ss a6. ss 6% A. 08: 02 
George Hatton, Hagley, near Stourport, iron and 
ee rT i eae 
Charles Hatton, 90, Cannon-street, iron and tin- 
ie th. SO ane Pe ee eaten 1 
The number of directors is to be three; quali- 
fication, 100 shares; the subscribers are to appoint 
the first; remuneration, £1200 per annum. 
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Autcmatic Savings Machine Company, Limited. 


‘This company was registered on the 18th inst., 
with a capital of £10,000, in £1 shares, to acquire 
an invention relating to automatic savings ma- 
chines, The subscribers are :— 


F. J. Vinall, 79, Camden-road, merchant .. .. 
J. T. Mackay Robertson, 69, Chancery-lane, 

secretar Cee Cee Ce ee i ee 
W. Walker, 5, Abercorn-place, N.W., engineer .. 
J. Clifford, L.D.8., 8, Grosvenor-street, W... .. 
J. H. Walker, Chingford, merchant .. : 
E. W. Walker, 69, —. . ae 
C. P. Shrewsbury, 28, Carlton-road, N.W., engi- 


Shares. 
1 


oo 


neer oe 26 ce 6s «6 OF <0 
Registered without special articles, 


1 
1 
1 
1 
1 
1 





Woodhouse and Rawson United, Limited. 


This company was registered on the 12th inst., 
with a capital of £350,000, divided into 30,000 





preference and 40,000 ordinary shares of £5 each, 
to acquire and amalgamate the following busi- 
nesses, viz.:—Woodhouse and Rawson, Limited, 
Woodhouse and Rawson Electric Supply Com- 

ny of Great Britain, Limited ; Woodhouse and 

wson Electric Manufacturing Company, 
Limited, Woodhouse and Rawson Electric Con- 
tract and Maintenance Company, Limited, and 
C. L. Baker and Company, Limited. The sub- 


scribers are :— 
Ordinary 
shares, 


Lord Aberdare, P.C., Mountain Ash .. .. .. 1 
Philip Rawson, Crawley, Sussex > anda 
Sir T. H. Farrer, Bart., es pe ere PACS 
Lieutenant-General J, Stokes, K.C.B., Hayward’s 
HEROES cc 0. ce 00. 08. 00 00. 0. 00 08 
Sir J. Coode, K.C.M.G., 85, Norfolk-square.. .. 
Sir A. J. pper Cappert, K.C.I.E., 11, St. 
George’s-terrace,5.W. .. 2. o- oe es oe 
harles Edward Howard Vincent, C.B., M.P., 1, 
GOGVOUONGGMENO 4c cc cn 00 ce. oe oe 
F. L. Rawson, 68, Cornwall-gardens, electrical 
@mgimeer oe te ce ce te ce oe oe te 
The subscribers are to appoint the first 
directors; qualification, fifty shares, The 
number is not to be less than three, nor more 
than nine. The company in general meeting will 
determine remuneration, 


1 
1 
1 
1 
1 





Brins’ Metal Foreign Syndicate, Limited. 

This syndicate was registered on the 19th inst., 
with a capital of £100,000, in £10 shares, to 
carry out an agreement with Arthur Brin and 
Leon Brin, for the purchase of inventions and 
processes therein specified. The subscribers 


are:— 
Shares, 
F. Wicks, 1, Cheyne-gardens, Chelsea, newspaper 

WOUEMNON 50 on 6s se oe se oe ee oe 
R. Barnwell, Throse Hall, Glasgow, shipbuilder. . 
M. —_" 9, Queen’s-gardens, Bayswater, mer- 

. ear aa ee ee ee 
F. E. Dyke Acland, 22, Cheyne-gardens 
Arthur Brin, C.E., 181, Kennington-lane .. .. 
Leon Quentin Brin, C.E.. 6, Rue Wilhem, Paris.. 
J. Strick, 2, Victoria Mansions, Westminster, 

secretary toacompany .. .. .. «2 es « 

The number of directors is not to be less than 
three, nor more than nine; the subscribers are to 
appoint the first. The company in general meet- 
ing will determine remuneration, 





ee 





Edmund Boughton and Company, Limited. 


This company was registered on the 17th inst., 
with a capital of £50,000, in £10 shares, to acquire 
the assets and liabilities of a company, of the 
same name, now in voluntary liquidation, and to 
earry on and develope such business as manufac- 
turers and dealers in all kinds of iron and tin- 
plates, and other articles incidental thereto, 
either as principals or agents, The first sub- 
scribers are :— 

Shares, 

*C. E. Mathews, 29, Waterloo-street, Birming- 
ee” a ae ee ee 
*J. N. Brown, Anglesey House, Handsworth .. 

*A. F. Godson, M.P., 2, Pump-court, Temple 

F. 8. Barker, Hayes Court, Hayes .. .. .. 
J. A. Shaw, 26, Sackville-street, W. .. .. .. 
J. Prior, 61, Lincoln’s-inn-fields, W.C., solicitor... 
*J. 8. Williams, Swansea, merchant ’.. .. .. 

There is not to be less than three, nor more than 
seven directors ; qualification, £500 in shares; the 
first are F, Simpson-Baikie and the subscribers 
denoted by an asterisk; remuneration to be 
dctermined, in general meeting. . 


te at at et tt et 


Elevated Railways Syndicate, Limited. 


This syndicate was registered on the 18th inst., 
with a capital of £50,000, divided into 4900 
ordinary and 100 founders’ shares of £10 each, to 
urchase the letters patent granted to Louis 
Marie Stoffel by the French Government, and 
dated the 9th April, 1889, for ‘‘ Improvements in 
the construction of railways, tramways, bridges, 
and other elevated structures,” with all patent 
rights and privileges throughout Europe, also any 
subsequent improvements. The first subscribers 
are:— 
Shares. 
D. Smith, 35, Albion-road, Newington-green, 
mocountamt 2. 2s os sc 00 co. cs co oc 
A. P. Baker, 135, Gladstone-road, Wimbledon, 
cler an) 6. 66 0. we. 60 Bei Om. 06.5 5% 
= Chipperfield, 4, Camden-avenue, Peck- 
OO eee eae 
a 2, Cheneys-road, Leytonstone, ac- 
coun ABE ERS ES IESE 
Geo. T. Verney, Kingston-on-Thames, accountant 
L. 8. Taylor, Wormley, near Broxbourne, ac- 
R. = Jeffery, Brunswick Lodge, Reading, secre- 


et 


The number of directors is not to be less than 
three, nor more than seven, and the first are to 
be appointed by the subscribers; qualification, 
£100 in shares or stock; remuneration, £1500 

r annum, to be divided as they may determine. 

r. George Finney, of 175, Dashwood House, is 
appointed secretary. 





Inlaid Tile and Linoleum Parquet Company, 
Limited. 

This company was registered on the 18th inst., 
with a capital of £10,000, in £1 shares, to acquire 
and work the patent rights No. 2986, dated 21st 
June, 1879, being for an ‘‘ Improvement in or 
applicable to covering floors, walls, and other 
surfaces for decorative and useful purposes,” and 
No. 1008, dated 8th January, 1884, for an ‘‘Im- 
provement in the manufacture of solid inlaid 
floorcloths and other like fabrics, and in ma- 
chinery to be used in the said manufacture,” and 
any subsequent improvements, alterations, and 
substitutions of, in, or upon such inventions which 
may be invented by J. Hands within a period of 
five years from the incorporation of the company. 
The subscribers are :— 

Shares. 
D. Smith, 38, Albion-roud, E., accountant .. .. 
M. M. Bruce, 220, Upland-road, East Dulwich .. 
T. W. Legge, Farnham, Surrey, wine merchant.. 
G. T. Verney, Kingston-on-Thames.. .. .. .. 
ao Johnston, Worple-road, Wimbledon, secre- 

MSPS le ae ee ee 
A. Lowry, 2, Cheneys-road, Leytonstone, ac- 

MUO 68) ha 64? bag Ga, ee sees: on 
C. C, Marriott, Monument-buildings, clerk.. 

The first directors are Messrs. T. Miller, H. A. 
Campbell, E. F, Johnston, and J. Hands. 


1 
1 
1 
1 
1 
1 
1 





THE PATENT JOURNAL. 
Condensed from the ad the Commissioners of 





Application for Letters Patent. 


*,*" When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


15th July, 1889, 


11,302. Packixe Rivos for Pistons, T. Carr, Barnsley. 

11,303. UmBRELLAS, &c., D. 8. Musgrave and C. 
Christadulo, Manchester. 

11,304. MicropHongs, W. Deckert, Manchester. 

11,305. Measurina the Hanp, C. Wilton, London. 

11,806. AutoMaTic APPARATUS for PREVENTING OVER- 
winpina, C. H. Cobbold and W. Wood, Dodworth, 

11,307. Fire Avarm, A. W. Hidden, Galata. 

11,308. Topacco Pipes, W. O. Walley, London. 

11,309. VaLves, R. Hope, Dalkeith. 

11,310. Door Kwyops, A. Brown and H. C. Pruce, 
Birmingham. 

— SIGNALLING on Raitways, A. Appleby, Birming- 


11,312. FeepinG WirE into Carp Setrina MAcHINES, 
W. Walton, Manchester. 
11,313. Penci, SHARPENER, J. H. Dobb and J. Boylan, 


‘ax. 

11,314. DELIVERING PERFUMED ADVERTISEMENTS, L, T. 
Darnault, London. 

11,315. ELecrric Motor Arc Lamp, A. W. Richardson, 
Manchester. 

11,316. Marine Teteorapu, 8. J. Browning, Ports- 
mouth, and B. Nicholson, Gosport. 

11,317. ConTroLuinc Enoines by Evecrricity, H. 
Whiteside-Cook, Stondon-Massey. 

11,318, TerHeRING AniMaLs, J, Lane, Liverpool. 

11,319. TRamcaR Staktino Gear, A. Duke, Dublin. 

11,320. Cicar Licuters, A. F. Hawksley, Altrincham. 

11,321. ANTI-viBRATOR for CycLes, G. A. Richardson, 


ublin. 
11,322. Gearine for Bicycigs, &c., G. A. Richardson, 
Dublin. 


ublin. 

11,328. Hoist, R. Chew and H. Barmby, Preston. 

11,324. OpERatineG the SauTTLe in Looms, J. and H. 
Stanhope, London. 

11,325. Kitcnen Rances, E, Bingham, jun., and H. 8. 

oorwood, Sheffield. 
11,326. ConnuGaTEeD Drums, J. W. Oldroyd, London. 
11,327. Ice Cream FRerezinc Macuines, P. Dutto, 


London. 
11 pees Grips of ELectric AccumuLatoks, E. Correns, 
ndon. 
11,329. LuBricator, J. Wildemann, jun., London. 
11,330. Curtinc Patterns from Woven Fasrics, J. 
Groeger, London. 
11,331. Waists for Boot Sotes, C. Moores, London. 
11,332. Brusues of Dynamo Macuinss, K. W. Hedges, 


ndon. 

11,333. PRoputsion of VessELts, P. A. M. Brunel, 
London. 

11,334. AuToMATIC CoIN-FREED APPaRatus, C. Ingrey, 


naon,. 
11,335. CLip for Necxtizs, &c., G. W. H. Cumming, 

London. 
e. Workman’s TIME-KEEPER, R. and H. Biirk, 

mdon. 


11,337. Box for WaLkrine-stick, &c., Hanpies, G. 
Lingard and A. N. Hackwood, Birmingham. 

11,338. Preservina Meat, &c., W. L. Wise.—(H. von 
Rom, Germany.) 

— Distittine Wuirkies, P. L. F. E. Vignier, 

ndon. 

11,340. Sotitarres, &c., W. Peckham, London. 

11,341. Recorper for ELecrric Meters, G. W. Walker 
an . Bracken, London. 

11,342. SucaR-caNE CrusHING Mius, C, W. Guy, 
London. 

11,343. CorruGATED SHEET METAL FasTENING DEVICES, 
F. W. Starr, London. 

11,344, ORNAMENTAL PLates of Metat, C. F. Josz, 


ndon, 
11,345. CLEANING Cotton SEEps, E. Sheardown and J. 
. Barker, London. 

11,346. Printers’ Gatiteys, H. H. Lake.(G. W. 
Cummings, United States.) 

11,347. PREsEeRviING Furs from Insects, P. Kubica and 
Ts Swatosch, London. 

11,348. Lamps, A. J. Loftus, London. 

11,349. Permanent Way of Raitways, T. Addison and 
J. M. Lloyd, London. 

11,350. Cootine, &c., Liquips, R. C. and C. H. Garton, 
and W. Lawrence, London. 

11,351. CrysTaLuisine Sats, R. C. and C. H. Garton, 
and W. Lawrence, London. 

11,352. INTERCHANGE of Heat, R. C. and C. H. Garton, 
and W. Lawrence, London. 

11,353. Drymc Gray, J. Sleeman, London. 

11,354. AUTOMATICALLY PHoTOGRAPHING OBJEcTs, I. 
Joel.—{J. Sacco, France.) 

11,355. Nurritious Propvuct, C. H., F. L., and R. L. 
Roeckner, London. 

11,356. Pipe Casg, C. G. Wetzlar, London. 

11,357. Game, W. Edwards, London. 

11,358. Lininc Horses’ Couiars. W. J. Angel, London. 

11,359. WatcH Casgs, A. J. Boult.—(R. J. Quigley, 
Canada.) 

11,360. Packine Mepicines on Does’ Backs, 8. Orred, 

“poe 

11,361. Harvestina Macuinery, A. J. Boult.—(H. A. 
Massey, Canada.) 

11,362. Borres, T. M. Houghton, London. 


16th July, 1889. 


11,368. Compasses, &c., F. Bélian.—(F. Motz, United 
tates, 
:364. Dust-pans, H. J. Allison.—(W. F. Spurgin, 
United States.) 

a. Firepiaces for Domestic Use, F. J. Baynes, 


mdon. 

11,366. PortaBLe Looxkine-Giasses, G. H. Brownhill, 
anley. 

11,367. StrRR1ING Contents of Saucepans, C. A. Terrey, 


ndon., 

11,368. Mart-BaG Racks, W. P. Thompson.—(S. Strange, 
United States.) 

11,369. Stanps for Lamps, W. P. Thompson.—(Z. and 
&. Bourdon and A, Gremion, France.) 

11,370. Contcat Friction Gear, E. Jensen, Leyton- 


stone. 
11,371. Horrne Root Crops and CerEALs, J. H. Hodder, 
Winsham Chard, 


al 

11,372. Rake TreetH, E. and F. Pass, Elworth. 

— Gearina for Sarety Bicycies, 8. J. Rose, 
tn: 


ey. 

11,374. Sienes Spinninc Macuinery, J. A, Butter- 
worth, le. 

11,875. CLorues’ Pog, J. M. Martin, Glasgow. 

11,376, Puzzie, W. H. Foster, London. 

ay oe Disinrectinc Surs’ Cuosets, G. Nobes, 

mdon. 

11,378. HorszsHoz, N. A. Preston and J. T. Haines, 
Bristol. 

11,379. Partour Quoits, W. Stuart, Liverpool. 

11,380. TREapING Motion for Looms, J. Greenwood 
and J. Ashworth, Halifax. 

11,881. Toy or Puzzue, J. C. Aston, Birmingham. 

11,382. BLEacuine, &c., Cotton, &c., G. B. Sharples, 

anchester. 

11,383. Extractinc Grease from Woot, C. Lahnsen 
and ©. Feuerlein, Liverpool. 

11,384, Presses, W. E. Kerslake, Liverpool. 

11,385. Bricks and Biocks, R. R. Gibbs, Liverpool. 

— Mirror Furniture, W. H. Watts, jun., Liver- 


pool. 
. ne and CLosine Fan.icats, J. Pullen, 
ol. 
11,388. BLenpinG Ta, J. Douglas, Dublin. 
11,389. Roturne Leap, W. H. Sutton, Birmingham. 
11,390. Swivet Partitions or Doors, J. and J. J. 
Stones, Ulverston. 





11,391. FLuTep RoLiers used in Compina MacHings, 
“W. Terry and W. Batty, Bradford, 
11,392. Stampinc Press, R, Wilson and J. J. Robins, 


Derby. 
11,393. , a and Sree., T. Parker, Manchester. 
11,394. Raitway Carriaces, R. Evans, Newcastle-on- 


ne. 
11,06. Perro_eum Enaines, J. W. Hartley, Birming- 
m. 
11,396. Bicyciz Lamps, P. P. Burt and 8, B. Edmonds, 
Birmingham. 


rming’ 
11,397. LicutinG Martcues, T. Fisher, Holywood, Down, 
11,398. Preservinc Powper for Megat, E. Leman 


mdon. 

11,399. CorrgE-pots, W. A. Dixon, London. 

11,400. Nozzzs, G. G. M. Hardingham.—(G@. A. Goyder 
and Hon, D. Murray, South Australia.) 

11,401. ** Pickine”’ the SHuttie in Looms, H. Holden 
M. Hesson, and C. O'Neill, London. 

11,402, WasHine, &c., Ores, E. Bazin, London. 

11,403. Brick Macuines, N. Proctor, A. Middleton, 
C. E. Fraser, and H. M. Carter, London. 

11,404. Hoipers for Coins, F. P. Anderson, London. 

11,405. TREATMENT of Leap, F. L. Bartlett, London. 

11,406. SHeet Meta, E. Norton and J. é. Hodgson 


mdon. 

11,407. Metat Bars or Rais, E. Norton and J. G. 
Hodgson, London. 

11,408. Lupricators, W. F. Mattes, London. 

11,409. Traps for Iysects, J. Lyle, London. 

11,410. Exposing ADVERTISEMENTS, T. R. Douse, 
London. 

11,411. TreaTinc Hipes and Sxins, H. E. Freuden- 
berg, London. 

11,412. Ramway Brakes, H. J. Haddan.—(/. J. 
Lappin, Canada 

11,413. Steam Boirers, H. J. Haddan.—(A. Stirling, 
United States.) 

11,414. Pocket Knives, W. Brede, London. 

11,415. SIGNALLING at Sea, A. M. Clark.—(N. H. Borg- 
feldt and B. Lichtenstein, United States.) 

11,416. PHotocRapHic CAMERAS, B. Edwards, 
London. 

11,417. Sewine Macuines, H. H. Lake.—(7he Brosius 
International Motor Sewing Machine Company, United 
States. 

11,418. Drawina Liquips from Casks, F. Barnes, 
Londo 


11,419. ELectric Meters, Siemens Brothers and Co.— 
(Siemens and Hulske, Berlin.) 

11,420. ArTracHmMEeNTs for UMBRELLA Hanpuezs, F. 
Fidler, Sheffield. 

11,421. Vetocipepes, L. Barrow and C. H. Guest, 


London. 
11,422. GLtopes for ELectrric Lamps, T. G. Litchfield, 


ndon. 

11,423. Bepstgaps, H. H. Lake.—(S. 8. Burr and C. 
Teufel, United States.) 

11,424. Type-writers, J. N. Maskelyne and J. N. 
Maskelyne, jun., London. 

11,425. RecuLatine Execrric Lamps, E. Fischinger, 
London. 

11,426. ELectric Tramcars, P. A. Newton.—(W. Main, 
United States.) 

11,427. VentTILaTorR for Hats or Caps, 8. 8. Bromhead, 
London. 

11,428. ReGuLATING ReciprocaTinac Pumps, E. C. 
Thrupp, London. 

11,429. KLectric Lamps, P. M. Justice. —(J. Clegg, 
United States.) 

11,430. ELectric Lamps, P. M. Justice.—({J. Clegg, 
United States.) 

11,431. Presses, R. W. James, Brockley. 


17th July, 1889. 


11,432. CaRBURETTING Gas, C. M. Dowie and A. L. 
Briggs, London. 

11,433. Courtincs for Hosr Pirgs, A. G. Plumpton, 
Liverpool. 

11,434. Lamps, J. Roots, London. 

11,435. HicH-sPEED Steam Enoungs, L. St. L. Pendred, 
Colchester. 

11,436. Leo Movements in Toys, T. P. Wood, New- 
castle-upon-Tyne. 

11,437. Perpetua Motion, M. Mitchell, Stacksteads. 

11,438. E1cut Batt Puzziz, W. D: , Swansea. 

11,439. SHEaF-BINDING Mecuanism, J. Wild, Tetney 
Vicarage, near Grimsby. 

11,440. ExtTincuisHERS for Lamps, A. Broadbent, Bir- 


mingham. 
11,441. StanpaRps for Lamps, T. H. Thompson and F, 
A. Powell, Birmingham. 
11,442. ANTI-GALVANIC BrusHEs, W. Menzies, London. 
11,443. CIGARETTE MacuinE, J. E, Rickards, Birming- 


m. 
11,444. Roorine Tizzs, M. J. Adams, York. 
11,445. ArracHine Door Knoss, A. and T. Leadbeater, 


11,446. “RapiaL DRILLING Macuing, W. T. Smith, 
Bolton 


11,447. Protectine the Riss of FLY-WHEELS, L. W. 
Lord, Rochdale. 
11,448. Apyustinc the Pepats of VELociPEDEs, C. Lurie, 


ndon. 
11,449. Imitation for Decoratine, J. G. M. Moreton, 
ondon. 
11,450. Curtine the Pitz of Corps, &c., T. Brockle- 
hurst, Preston. 
11,451. Rarstnc the Gatieries of Lamps, A. H. 
Griffiths, Birming \. 
11,452. Testine Yarn, J. J. Stott, Manchester. 
11,453. Psencm Hoxiper, W. Brierley. - (1. Horr, 
Germany. 
11,454. Exastic Capsutes for Botries, R. 8. Burn, 
Stockport. 
11,455, PREPARATION for To1Let, &c., D. C. Mackenzie, 
London. 
11,456. AntTi-pips for Hypravutic Mains, N. Meikle- 
john, London. 
11,457. Traw. FisHine Nits, W. Gunn, Glasgow. 
ae ADVERTIsING ScHEME, L. T. Darnault, New 
0 


T 

11,459. GengRatinG Gas, J. Dheyne, Comte de Nyd- 
priick, and F. de la Hault, London. 

11,460. ScarF Retainer, J. Mayo, London. 

11,461. Macuinery for AssortTING Graln, J. A. A. 
Buchholz, London. 

11,462. Perrectine ComBustion, J. Gilligan and A. 
Tilney, London. 

11,463. Heatine Apparatus, J. G. Forge and A, Tilney, 
London. 

11,464. Locks, R. M. Douglas, London. 

11,465. Macuinery for Water Sorrentino, C. E. 
Gittins, London. 

11,466. InpicaTine LeveL of Fiurps, H. H. Chapmar. 
—(J. Donaldson, Australia.) 

11,467. CanpDLE Hotpers, E. Edwards.—(T. A. Stetzncv, 
Germany.) 

11,468. Marcy Boxes, E. Edwards.—(T. A. Stetzner, 
Germany.) 

11,469. InpicatinG WaTER in CeLLars, E. Edwards.— 
(F. J. Giers, Germany. 

11,470. Avuromatic CYLINDER Pianos, A. Capra, 
London. 

11,471. Exectric Accumutators, E. N. Reynier. 


ndon. 

a ROCK-DRILLING Macuinery, &c., W. Walker, 
ndon. 

11,473. Burton Fastenines, T. W. Jeffries, London. 

11,474, Burton Crasp, T. W. Jeffries, London. : 

11,475. LirE-SAVING APPARATUS, W. Jeffries, 


ndon. 
11,476. UmBRELLA Frames and Fuxniturr, T. W. 
Jeffries, London. 
11,477. InsipE RoLLEeR-BLIND Ho pers, C. E. Isted, 
ndon. 


18th July, 1889. 


11,478. Locks, A. Hartley, London. 

11,479. PREPARATION of AERATED BEVERAGES, J. P. 
Cochrane, Birmingham. ‘ . 

11,480. CoIn-FREED Apparatus, &c , A. Harris, Livei- 
pool, 
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11,481. Manvuracrure of Hackxuine Saeers, J. Bar- 
bour, Halifax. 

11,482. Cycie Trees, J. A. Patrick, Chesterfield. 

11,483. Secr-tusricatine Spinpxe, J. A. M. Guajardo, 


an a 
11,484. Mawnvracture of CHenrLiz, W. Barnwell, 
‘oventry. 
11,485. Poxtiseinc Wire Carns, T. K. Walton, Man- 
chester. 
—. Duptex Pumpinc Encines, W. Cameron, 
t. 
11,487. Direct-actine Pumprne Enornss, C. W. Burton, 
London. : 
11,488. Stream and Water Drums for Borers, J. Mills, 
11,489. Manuracrurinc Keys, &c., G. Richards, 
C1 re. 
ene Piston Rives, W. 8. Freeman, 
e 


n' 

11,491. Fasteners for the Laces of Boots, E. Towns- 
end, London. 

11,492. Construction of Buiipines, &c., R. Stone, 


London. 


11,493. Pex, &c., Hotper, W. Brierley.—(Z. Horr, 
Germany.) 
_— Fivsuine Cisterns, W. H. Bodin, Birming- 
m 


11,495. Preparation of Mrverat Waters, J. R. Coch- 
rane, Birmingham. 

11,496. Measvrine Liquips contained in Bortues, &c., 
J. Condon, London. 


on. 
11,498. Gas Cooxrnc App.iances, W. H. Micklethwait, 


otherham. 

11,499. CarsuLes for Bortis, &c., RECEPTACLEs, C. Cox, 

London. 

11,500. Fuzes and Deronators, P. Ward and E. M. 
Gregory, London. 

11,501. Execrric Fouzes, &c., P. Ward and E. M. Gre- 
gory, London. 

11,502. Pumps, A. J. Boult.—({F. Saurer and Sons, 
Switzerland.) 

ll _ — Paps for Hanp Stamps, H. Baumgarten, 

vi 


11,504. _—_—— Macurnxgs, G. F. Strawson, London. 
11,505. Foserr for Reapise Macuryss, T. Carter, Bury 
St. Edmunds. 
11,506. Drymxc Cory, J. Richmond, Glasgow. 
11,507. Stoprixc Enores, W. L. Wise.—{ The Lochgau 
Sohlennigelfabrik, Held and Braun, Germany.) 
11,5C8. Construction of Pranororrss, J. Y. Johnson. 
—(G. Lyon, Paris.) 
11,509. Doors of Sares, H. W. Chubb, London. 
11,510. CLrora Wire Brim Hats, M. Schneiders, 
. London. 
11,511. Nur-tocxs, M. Oberwarth, London. 
11,512. Lirsocrapnic Presses, N. Browne.—(G. A. 
astner, Germany.) 
11,513, Ctora Heantaruss, J. Brown, London. 
ll — for SusPenpinc UmBreEtxas, 8. H. Thorne, 
on. 


11,515. PorTaBLe Trewuis, T. A. Gamester, London. 
11,516. Batt Pozzzz, C. Judson, London. 
11,517. Woop-pLaninc Macuines, G. Hopkins, 
on. 
11,518. Recutatixe the Fiow of Gases, A. T. Clark- 
sen, London, and J. B. Spurge, Romford. 
11,519. Roszs for Surrortinc Evectric Lamps, C. W. 
‘arquhar and H. L. Doulton, London. 
11,520. RE-PeRcUssIVE BREECH-LOADER Cannon, J. H. 
, London. 
11,521. Frre-.icuters, J. H. Glew, London. 
11,522. Station Inpicator, L. Gros, London. 
11,523. Compassgs, T. W. Jeffries, London. 
11,524. Correctine Deviations of Compasses, T. W. 
Jeffries, London. 
11,525. Mattinc and Dryine Gram, J. Sleeman, 
London. 
11,526. Game, W. C. Edwards and A. G. Sparkes, 
London. 


19th July, 1889, 
11,527. Metat Touxses, R. O. Styles and F. Wheeler- 
Brown, London. 
11,528. ELectrope Prares, C. Beyer and G. Hagen, 


on. 

11,529. Securrre Broom Heaps to Hannes, 8. 
i e. rmingham. 

—, ATER Gas and Coat Gas, J. Enwright, 


on. 
11,531. Press Bock Banp, C. H. and F. J. Dale, 
Leicester. 


icester. 

11,532. Crrcutar Steam Cuest, T. C. T. and J. W. 
Shaw, Dudley. 

11,533. Bep Rest, J. J. » Woodford. 

11,534. Putiey for Stratsinc Wixpow Buinp Corps, 
J. Hill, Tavistock. 

11,535. Grams Potisninc Macuisz, W. Davidson, 
Glasgow. 

11,536. Potisnine Furwrture, &c., J. M. Hollinshead, 
E. Lawton, and B. G. Dean, 0 a 

— Drawinc-orr Liquips from Casxs, A. Martikke, 

ow. 

11,538. Dusrpans, J. Cumberpatch, London. 

11,539. Comptrep Drarn Cock and REEF Vatve, R. 
W. Fieldwick, Kilmarnock. 

11,540. Scorine for Lawn Tennss, G. Lilwall, Stratford- 
on-Aven. 

11,541. Game called CatuistHexic, G. Lilwall, Strat- 
ford-on-Avon. 

11,542. Dirrerentiat Motion, A. Fletcher, Ashton- 
under-Lyne. 

11,543. Sewinc Tusutar LEaTHER Goons, T. M. Cock- 
roft and R. Farmer, Sheffield. 

11,544. Comprxep Stup and Fastener, W. A. Buck- 
stone, Barrow-in-Furness. 

11,545. Cocxs, H. Edwards, London. 

11,546. Sprixo for Ciosixe Coats, F. Rowley, London. 

11,547. Mecuanicat Toy, G. Cole. London. 

11,548. WHEEL Tires, J. Harrington, London. 

11,549. Extractinc Greasz from Sxuss, &c., F. N. B. 

yn, R. Rice, and A. T. Haines, London. 

11,550. Pistons, W. Lockwood, London. 

11,551. ATtacHMEeNT for THEATRICAL ScENERY, G. 
Avern, London. ‘ 

11,552. ComprxaTion Mitirary Weapon, T. Luke, 


mdon. 

11,553. Twister Pozzi, H. Dale, London. 

11,554. Lirrmye Casxs, H. J. Worssam, London. 

11,555. Coatinc PxuorocrapHic Dry P.ates with 
an Emutsion, J. H. Smith, London. 

a Se.r-rrxinc Tips for Boots, W. J. Heslop, 

mdon. 

11,557. Maxixc Matt, G. E. Murray, London. 

11,558. BaLancine the WrIcuT Wixpow SasHes, 
A. R. Ridout and W. E. Hanson, London. 

11,559. CoIn-opeRaTeD Toy Race Tracks, P. Everitt, 
London. 

11,560. StrerRIne Gear for Snips, W. H. Harfield, 
London. 

11,561. Repeatinc Watcues, G. F. Redfern.—(G. W. 
Biixenstein, Germany. 

11,562. TRAVELLING Aprons of SELF-BINDING Har- 
VEsTERS, W. Ford, London. 

11,563. Enveopes, F. Shreeve, London. 

11,564. Recorpine Carps for Gas Meters, F. C. Wor- 
cester, London. 

11,565. Poriryinc Carponic Acip Gas, J. Childs, 


mdon. 

11,566. Trunks, H. A. Norman, Liverpoo! 

11,567. Spurs, G. W. Sutherland, Liv 

11,578. Centra, Dravcut Lamps, W. 
(J. F. Place, United States.) 

11,569. Pararrin or other Om Lamps, W. J. Ewing, 
Liverpool. 

11,570. Crosinc Devices for KeyHoies, A. J. Boult.— 
(F. Biche, Germany.) 

11,571. Brake Apparatus, C. Gordon, Glasgow. 

yo } omy _ E. ya London. 
;573. ADVERTISING PostaL Carp, 8. D. Kennard ani 
C. E. Arnold, London. F 

11,574. Insuators, W. J. L. Hamilton, London. 


1. 
1. 
. Thompson.— 


11,575. CanDLe-HOLDERS, G. Brewer.—(T. C. Tucker, 
Tur 


wu . 
11,576. Optica, Apparatus, G. Kerner, London. 
oo ZucaRine JELLIES in Powper, D. Politi, 


on, 
11,578, Erevatina and Conveyine Coat, C. J. Sey- 
mour, London. 


may be shifted out of the way to permit the platform 
to be raised, substantially as set forth. (3) In a 
t! machine, the combination, with the main 
frame and a platform pivotted thereto and capable of 
swinging upwardly, of a feed table arran, above 
said platform and capable of sliding lengthwise of the 
machine, horizontal rods attached to the frame of the 





11,579. AvuTomaTic FIRE-EXTINGUISHING APPARATUS, 
H. H. Lake.—(/J. Clapp and P. A. Montg Y 
United States.) 

11,580. Strercuine, &c., Skins, N. Weber, London. 


20th July, 1889. 


11 581, Evecrricat ALaros, N. G. Thompson, London. 
11,582. Lowzrino, &c., Saips’ Boats, G. Morgan, 
een. 
11,583. Domestic Weavine or Darnino, R. Wootton, 
Birmingham. 


11,584. Water-cLosets, W. Edwards, Halifax. 
11 co Apvertisinc, E. Hand and W. J. Spratley, 
on. 

11,586. Orcans, C. F, Brindley, Sheffield. 

11,587. Wrirmne Pen, J. Wilson, Glasgow. 

11,588. Stoprers for Borries, J. Caufor and F. H. 
Hendrichs, London. 
1 iLEcTRIc Conpuctors, R. E. B. Crompton, 


on. 

11,590. Primary Batreries, F. King and W. P. 
Mendham, Bristol. 

11,591. Signatiine, W. Armstrong, jun., Durham. 

11,592. Bicycie Rest, R. W. Annesley, Dub! 4 

11,593. Lace Macurves, W. E. Heys.—(Lenique, Piquet, 
and Co., France.) 

11,594. Masuinc Macuines, T. Goodwin, London. 

11,595. Poriryinc Water, G. W. Allen and H. J. A. 
Bowers, Manchester. 

11,596. Conpurts, E. 8. Barlow, Manchester. 

11,597. CHecxrxc ArrivaL of Empioyes, W. M. 
Liewellin, Bristol. 

11,598, SLaTe-PeNcIL Hotper, H. Owen, Manchester. 

a Fire Bars, T. F. Passman and J. Taylor, 

i 


es) 
11,600. SzparnaTinc Water from Steam, A. G. Brown, 


vi 

11,601. mu Genrrators, A. G. Brown, Liverpool. 

11,602. Purr Key for Locks, E. H. White, London. 

11,603. Compounns for the TREATMENT of DisEases of 
Horsss, E. A. Hollingham, London. 

11,604. Games, A. A. Barton, London. 

11,605. Games, C. D’Ace, London. 

lly Kert.es, J. Richmond, London. 

an Burton, J. Collin and R. E. Winter, 

ndon. 


11,608, Kwirtinc Macuines, J. Langham, London. — 

11,609, Pennoipers, W. P. Thompson.—(F, E. Heinrich 
and H. Schuster, Germany.) 

11,610. Compressep Fue. Buiocxs, W. Hubbard, 


mdon. 
11,611. Paxuiasses, &c., W. Longley and A. Atkinson, 


on. 

11,612. Propucine Artistic Errects for EMBROIDERIES, 
E. B London. 

11,613. New CoLovrinc Matrers, O. Imray.—(7he 
Society of Chemical Industry in Basle, Switzerland.) 

11,614. Scares, A. Lucien, London. d 

11,615. Conpurts, &c., F. H. Reed and G. N. McKibbin, 


mdon. 
11,616. Swixc Ficure Musicat Toys, F. A. Sommer, 


on. 

11,617. QuicK-FrRING Guns, P. Nordenfelt, London. 
11,618. Puzziz, W. G. Honey, London. 

11,619. Letrrer Fixes, J. Thomas, London. 

11,620. Hypravtic Piuncer, J. H. Thomas, London. 
11,621. Rotiixe Stock, F. H. Addis, London. 

11,622. Gas Governors, A. Féron, London. 

11,623. TREATMENT of Matt Liquors, &c., W. Smith, 


on. 

11,624. Manuracture of I:tummnatina Gas, F, J. 
Jones, London. 

11,625. Dravout of Vesicres, D. Fallet and E. L. 
Foulard, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


402,'763. Surrace Gaucz, W. H. H. Norcross, Boston, 
Maas.— Filed February 23rd, 1889. 

Claim.—(1) A surface gauge consisting of a base, two 
supports reon, and a needle slotted in part and 
upheld at two points by said supports, pivotting u 
one for quick adjustment, upon the other for slow 
adjustment, substantially as herein described. (2) A 
surface gauge com of a base and two supports— 
a slotted stan and post—and a bar or needle 
upheld at two points and adapted t 

ther support as an axis in a vertical plane, substan- 
tially as and for purposes set forth. (3) In combina- 
tion with a suitable base, a curved slotted standard, 
and the needle apertured in part pivotted thereto at 





one end, the hollow post with a transverse slot, in 
which the needle is upheld and carable of adjustment 
in a vertical plane, swinging upon the o; ‘ite end as 
a pivot, substantially as stated. (4) The reversible 
needle slotted in part, adjustable in a vertical plane, 
and having endwise movement, two pivots, one at 
each end, combined with a slotted standard and a 
clamping bolt, a hollow post, with its adjusting screw 
and spring, and the base, all operating as herein 
pecified it. base, a hollow post trans- 
versely , with the co-operating spring and 
screw therein, a reversible needle bar having endwise 
movement through said it and oscillating upon it 

dard, its 


=) 





machine upon which said table slides, and a su — 
hereby the table is held in a horizontal weal ion, 
substantially as set forth. (4) Ina thrashing machine, 
the combination, with the main frame and a platform 
pivotted thereto and capable of swinging upwardly 
of a feed table composed of hin; sections an 
capable of sliding lengthwise of the machine, hori- 
zontal rods attached to the platform of the machine 
upon which said table slides, and a support whereby 
the table is held in a horizontal position, substantiall; 
as set forth. (5) In a thrashing machine, the combi- 
nation, with the main frame and a platform pivotted 
thereto, of a feed table E, arran above said —_ 
form and capable of sliding lengthwise of the machine, 
and an inclined supporting rod h, attached at its 
upper end to the feed table and pivotted at its lower 
end to the frame of the machine, substantially as set 
forth. 
402,887. Sream Borer, J. Baird, New York, N.Y.— 
Filed April 25th, 1888. 

Claim.—(1) Two or more inverted arches formed in 
that part of a boiler which overlies the furnace, said 
arches being constructed of sheets of metal with their 
adjoining edges secured by rivets, as described, and 
having such adjoining edges braced to the upper 
of the shell by sheets of boiler iron or steel secu to 
the adjoining edges of the arches and to the shell, 


402.887 











substantially as specified. (2) One or more inverted 
arches formed in that part of a boiler which overlies 
the furnace, and constructed substantially as de- 
scribed, in combination with horizontal be pn | 
extending from outside to outside of the shell an 
secured by nuts, as described. 
402,086. Axe, W. C. Kelly, Louisville, Ky.—Filed 
February 19th, 1889. 

Claim.—As a new article of manufacture, an axe 
having the blade tapering from the eye to the cutting 
edge, and having its body compressed or cut away 


each side of the centre comparatively abruptly, as 

shown at c, to form a well-defined step terminating in 

or joining the inclined depressed surface d, substan- 
ially as and for the purpose set forth. 


402 955. Piston ror Hypravtic Presses, L. Miller, 
Philadelphia, Pa.—Filed January ith, 1889. 
Claim.—The combination of a piston A, provided 
th an annular abut t a, independent packing 
rings B, surrounding the said piston, expanding rings 
inserted between the said packing rings, a removable 





| 


Q a | 
== 


el 


ring D, secured on the end of the piston, a series of 
set screws C, tapped in the ring D near its outer edge, 
a hard metal ring E, inserted between the ends of the 
set screws and the packing rings, and binding nuts 
Cl upon the said set screws, substantially as and for 
the purpose set forth. 


403 017. Automatic GovERNOR For EvLectric Motors 
orn DyNAMO-ELECTRIC Macuines, S. S. Wheeler, New 
York, N. Y.—Filed June 9th, 1888. 

2 In an electric motor or dynamo-electric 
hine, the combination, with the pole pieces and 





for one adjustment, combined with a st: 5 
longitudinal slot, and the clamping bolt en ing said 
needle, which swings upon said bolt for the other 
adjustment, substantially as herein stated. 


402,801. THRasHixc Macuine, L. Bronson, Buffalo, 
N. Y.—Filed March 5th, 1889. 
Claim —(1) In a thrashing , the 
tion, with the frame and the thrashing cylinder, of a 
feed table arran adjacent to the thrashing cylinder 
and made movable lengthwise of said frame, substan- 


hi ‘ti 








tially as set forth. (2) In a thrashing machine, the 
combination, with the main frame and a platform 
pivotted thereto and capable of swinging upwardly, of 
— table arran, above said platfirm and made 





wise movable on the frame, whereby the table 








the armature which are constructed to have their 
itions changed with respect to each other, of a 
ummy armature or magnetic substitute for the 





— 


armature, substantially as described. (2) In an electric 
motor or dynamo-electric machine, the combination 
with an armature constructed to be moved out of the 
field, of a supplementary magnetic core similar to that 
of the armature and mechanically connected to it, 
which takes the place of the armature as the latter 
moves out of the field, whereby the opposition of the 
t to displ t is balan to a greater or 
less extent and the magnetism of the field is shunted, 
substantially as described. (3) In an electric motor or 
dynamo -electric machine, automatic regulating 
mechanism consisting of an armature constructed to 
move longitudinally into or out of the magnetic field 
in —— “ and h a ly ted to a 
supplementary or dummy core of greater magnetic 
sire: or capacity than the armature itself, whereby 
said dummy is attracted into and the armature forced 
out of the magnetic field with an increase of energising 
current, and vice versd, substantially as described, 


403,028. Manuracture or Guass Borrues, &c., H. A. 
Ashley, Ferrybridge, County of York, England. 
Filed November 10th, 1888. 

Claim.—{1) In the manufacture of hollow glassware, 
the wii -described process of making a hollow 
, Which consists of measuring the molten glass 

and casting a solid m in inverted position with a 

head that is finished as to external shape, forming a 

recess or cavity therein by punching upwardly into 

pe ee while it is inverted, and thus carrying the 
chilled glass which is cut from within the head into 
the hotter portion of the mass, for the purposes set 
forth. (2) The within-described process of manufac. 
turing hollow glassware, which consists of measuring 
the glass and simultaneously casting a solid parison in 
inverted position with a head that is finished as to 

















external shape, including the face of the lip, com- 
pleting the mouth, and forming an initial recess or 
cavity in the body portion by punching upwardly into 
the parison while it is inverted, immediately retract- 
ing the punch, reverting the m, and suspending 
it by its head for elongation, regulating its elongation, 
and slightly chilling its extremity by paddling, and 
finally fini he depending portion of the parison 
within a suitable shaping mould and blowing it by the 
internal pressure of a suitable gaseous fluid, as air, 
bstantially as hereinbef pecified 

404,400. Bomter Freep Recutator, W. 0. Guncke!, 

Terre Haute, Ind.—Filed July 26th, 1888, 

Claim.—{1) In a boiler feed regulator, the 

tion, with a conical regulating valve working in a 
seat provided with orifices for the passage of water, of 
an outer casing for said valve and its seat, a float 
operatively connected to said conical valve, a float 
casing conn to said valve casing, inlet and 
delivery pipes upon opposite sides of the ating 
valve, and a safety valve secured upon the inlet pipe, 
substantially as and for the purpose set forth. (2) In 
a boiler feed regulator, the bination, with a water- 
regulating valve provided with inlet and outlet pipes 


[404,400] 








thi. 








and a safety valve on the said inlet pipe, of a float 

rovided with a pivotted lever, a steam supply valve 
‘or the pump, a stem connecting the said steam and 
water valves with the float lever, and casings inc!osing 
the said water valve and float and wort a 
spaces separated by a partition prov with a sma 
hole for the samaee a e valve stem, whereby the 
float may work in still water and the steam valve 
receive dry steam direct from the upper part of the 
float casing, substantially as set forth. 


404,414. Meruop or Mrxino Mouten Pio Metar, W. 
R. Jones, Braddock, Pa,—Filed October 31st, 1888 

Claim.—(1) In the art of refining iron directly from 
the smelting furnace, the process of equalising the 
chemical composition of the crude metal by thoroughly 
commingling or mixing together the liquid metal 
charge, and subsequently refining the mixed and 
eq charge, substantially as and for the purposes 
described. (2) In the art of mixing molten metal to 
secure uniformity of the same in its constituent parts 
preparatory to further treatment, the process of intro- 


ducing into a mixing receptacle successive portions of 
molten metal un-uniform in their non-metallic con- 
stituents—sulphur, silicon, &c.—removing portions 
only of the composite molten contents of the ptacl 
without entirely draining or emptying the same, and 
successively ans the receptacle with fresh 
un-uniform additions, substantially as and for the 
purpcses described, 
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THE MANIPULATION OF SHIP STEEL. 


Tue difficulties and uncertainties which once attended 
the use of steel in ship construction are become matters 
of somewhat ancient history, and yet a history which is 
so familiar to the majority of our readers that it is 
scarcely necessary to now relate it. It may, perhaps, be 
sufficient to mention, that the steel supplied for ship- 
building previous to the year 1875 could be used only to 
avery limited extent, and with extreme caution. Not 
only was the element of price a formidable obstacle to 
its general use in mercantile shipping, but the variability 
and uncertainty of its quality constituted a still more 
cogent deterrent to the ue of steel in all descrip- 
tions of vessels, even when built for wealthy Governments, 
with whom cost of material was a minor consideration. 
It was about the time we have named that the memorable 
discussion upon the steel question took place at the Insti- 
tution of Naval Architects, when, in response to the 
challenge of Sir Nathaniel Barnaby, Mr. James Riley, of 
Landore, promised that within twelve months a quality 
of steel would be produced fully to satisfy the require- 
ments of the Admiralty and the private shipbuilding 
trade. As will be remembered, that promise was abun- 
dantly fulfilled ; so that, at once, the Admiralty laid down 
two corvettes—the Iris and Mercury—-to be built of the 
new “mild steel” at Pembroke. Lloyd’s and the Board 
of Trade gave immediate attention to the subject, and the 
former especially instituted such an exhaustive series of 
experiments as satisfied them that at last they would be 
i: to accord their highest classification to ships built 
of steel without any — notation against their 
names in the Register k Suslen the twelve years 
which have elapsed the popularity of mild steel has been 
continuously upon the increase, until at the present time 
it is found that upwards of 90 per cent. of the ships 
under construction in this country are being built of that 
material. 

But, although it was early seen that the steel difficulty 
had been overcome, evidences were speedily forthcomin 
which indicated that the safe employment of mild stee 
necessitated certain precautionary measures not needed in 
the manipulation of wrought iron. In the first place, it 
was found necessary to institute tests of the tenacity and 
ductisity of the material, in order to insure that only 
steel within certain safe and well-defined limits of hardness 
should be ere These tests, which were at first 
made by Lloyd’s surveyors upon the premises of the ship- 
builders, are now conducted at the steel works, and +4 
approved and duly certified plates and bars are allowed 
to leave the mapufacturer’s premises when intended for 
classed vessels. It may be, and indeed has been, urged 
that this course of procedure is equally necessary in the 
case of ship iron. No doubt there is much force in the 
representation, but whatever may be said in favour of 
testing wrought iron on the manufacturer’s works will 
apply with far greater force in regard toa material having 
such a wide range of tenacity, ductility, and other qualities 
assteel. Now that nearly all the ship tonnage on the stocks 
is of steel, the question of testing at the ironworks the small 
quantity of iron entering into ship construction is of little 
or no moment, and what is required in that way is doubtless 
sufficiently done at the shipyards. But with steel the 
case is widely different; and so keenly is this fact 
appreciated by Lloyd’s Committee, that in such districts 
as the Clyde the surveyors employed upon testing steel 
at the manufactories exceed in number those engaged in 
surveying the construction of ships. It is to the former 
class of officials that some of our correspondents appear 
torefer in several of their communications which have 
recently appeared in Tux Enoineer. So thorough and 
satisfactory has been thetestingsystem, not only of Lloyd’s 
but also of the Admiralty re Board of Trade, that the 
failures experienced in the use of mild steel at the Royal 
and private shipyards have been very few indeed: and 
cases of failure have in most instances been traceable to 
the neglect of those precautionary measures to which 
allusion has already been made. 

A consideration of the properties of mild steel which 
render it necessary to manipulate it differently from ordi- 
nary wrought iron, and of the measures which the most 
recent experience shows should be taken to avoid failure 
when working it into a ship, may perhaps be of interest and 
value, both to those shipowners who still view the material 
with some amount of suspicion, and to the shipbuilders 
who have so far had the good fortune to escape the pit- 
falls into which others have stumbled. Some of these 
sources of failure are more frequently experienced than 
others, and a few are familiar to aJl who have had any- 
thing to do with the manipulation of mild steel. Others, 
however, are not so generally known, and, unfortunately, 
scarcely yet understood. 

The simplest and best known among the properties 
peculiar to mild steel, or rather, which distinguish it from 
ordinary wrought iron, is the great loss of tenacity and 
ductility which the material suffers after punching. This 
was an early-discovered difficulty in the use of steel for 
shipbuilding, and for a time it seemed probable that the 
objectionable qpality would seriously interfere with the 
extended employment of an otherwise most desirable 
material. It was observed that the loss of ductility and 
tenacity through punching was comparatively trifling when 
the steel was under $in. in thickness, and diminished with 
the thickness. But when more than in. thick, the loss of 
strength and deterioration of quality was so considerable, 
that at first it was believed punching would have to be 
dispensed with in favour of drilling in the larger steel 
ships; a change which would, of course, involve a serious 
addition to the cost of construction. Experiments made 
under the direction of Lloyd’s Committee showed, how- 
ever, that there were two ways of getting over the diffi- 
culty. It — that the apparent deterioration in 
the quality of the material after punching was due to a 
molecular disturbance of the material which extended 
only very slightly beyond the side of the punched hole. 
This disturbance iatmeced a ready initial tendency to 








rupture, and when once a tear commences in a material 
such as steel it rapidly extends. So thin, however, is the 
film of material in the disturbed condition, that a very 
slight rimering, or even the ordinary countersinking, 
was found sufficient to remove it. Hence the remedy was 
at once reduced from drilling to rimering, or counter- 
sinking; and as the latter process is inevitably necessary 
in many parts of a ship, and rimering is not expensive, 
the possibility of building large ships of steel at a mode- 
rate cost seemed to be again ek This was improved 
upon the further discovery made, that without any 
rimering at all the simple act of annealing set the whole 
matter right, by restoring the original qualities of the 
punched material. 

This difficulty once past, there appeared every prospect 
of perfectly plain-sailing in the future; and, indeed, that 
prospect has been fully realised by most shipbuilders, 
and might with prudence and care be experienced by all. 
So skilfully is the manufacture of Siemens-Martin steel 
now conducted at the recognised steel works in England 
and Scotland, and so carefully is it tested after manu- 
facture, both by the makers and the surveyors to the 
Admiralty, Lloyd’s, and the Board of Trade, that we 

uestion very much if one ton in ten thousand which find 
their way into the shipyards is of improper quality. 
Surface defects and lamination are, it is true, not un- 
common ; but these are mechanical faults, originating in 
the rolling mills, and have no reference to the quality of 
the steel. But despite the uniform excellence of the steel 
sent into the shipyards of Great Britain, failures in its 
employment have not been infrequent, and especially so 
of late at certain shipyards wherein modes of manipulation 
have been resorted to which will be further alluded to 
presently. 

In considering the causes which lead to the fracture of 
mild steel, or to the impairment of its quality, under the 
hands of the shipyard workman, it will be found that 
they may be classified under three distinct heads. First, 
we have the failures due to overheating the steel, or 
“burning it,” as it is termed; second, those due to 
manipulating heated steel when below the temperature at 
which such manipulation should cease; and thirdly, those 
which attend the bending of steel when in a cold, or 
rather, perhaps, we should say, unheated condition. The 
failure of steel through overheating when first noticed by 
the workmen seemed to be of a paradoxical character. 
Accustomed as they were to working upon hot wrought 
iron, which, the hotter it is made the more plastic it 
becomes, they were surprised to find that after a certain 
temperature was ed the steel lost all its ductility and 
tore asunder like hot cast iron. Although this discovery 
was made many years ago, and the property of mild steel 
in this respect is well known, yet through carelessly over- 
heating angle bars and plates in the furnaces of the ship- 
yard, a large quantity of material is still destroyed. This 
occurs much more frequently in some establishments 
than upon others, and at certain well-conducted shipyards 
this description of failure is almost unknown. Fortunately 
the mischief always declares itself when done, for as the 
material is in every case heated in order that it may be the 
more easily bent, the bending which follows overheating 
invariably discloses what has been done by the fracture 
of the plate or bar. One could fain wish that the damage 
done to steel by working upon it when at a “black 
heat” were so clearly apparent as that which results from 
“burning” it. It is to be feared that many steel plates 
in ships now afloat are brittle and in a state of molecular 
tension bordering upon rupture through having been heated 
and afterwards hammered or otherwise manipulated after 
redness had disappeared, and the material had arrived at 
a “black heat.” This, too, is a singular property of 
steel which is not shared by wrought iron, or, at all events, 
to an appreciable degree. It is, unfortunately, the most 
serious of the differences between the two metals: 
because, as already remarked, mischief may have been 
done to a plate when no evidence of the same is to be 
seen. Very often indeed are boss, oxter, and other plates 
in the shell of a ship, which must be heated in order to be 
bent to form, damaged in this way without the brittle- 
ness of the plates being manifested until they have been 
rivetted into place; and in many instances it is to be 
feared, it is never discovered at all. A fine hair-like line 
upon the plate indicates a crack in it to the experienced 
eye, when the simple stresses induced by rivetting the 
— in place have been more than it could endure. But 

ow about the cases when the “hair-like line” has not 
been seen, and its existence is hidden with paint? And 
how about the cases wherein the stresses due to rivetting 
have not been quite enough to crack the plate, but the 
stresses of the sea have? It is to be hoped that most of 
these failures are detected in the shipyard, for cer- 
tainly they are not cheerful things to contemplate, and 
would be far worse were it not that, after all, a crack will 
not admit very much water intc a ship, and that very 
few plates require to be heated at all when work- 
ing ion to form. Indeed, the disposition just now 
is to heat none at all, but to do every species of 
bending by powerful hydraulic machinery operating 
upon unheated plates. Considering the highly ductile 
qualities of mild steel, it is matter for surprise 
that this disposition was not earlier manifested; and now 
that a start has been made in the cold bending and 
flanging of the material, there is no saying how far or in 
what directions it will proceed. Already machine makers 
are competing with each other in the production and 
perfection of appliances for safely and economically 
shaping cold steel to the various forms required in ship 
construction. No difficulty has so far been experienced 
in the bending and flanging of plates up to $in. in thick- 
ness, and even plates of fin ave been satisfactorily 
turned through an angle of 90 deg., so as to shape them 
for garboards and plate keels throughout the entire 
length of a vessel. Success in the manipulation of such 
thicknesses has not apparently been so uniform as to 
warrant shipbuilders generally in placing entire con- 
fidence in the system, so that at the present time gar- 
board plates above }in. thick are being bent to form in a 





heated condition in shipyards where cold flanging is very 
generally applied to thinner plates. Other shipbuilders 
are, however, persevering in their efforts to dispense with 
heating altogether; and judging by the expensive 
machinery they are fitting up for the purpose, it would 
appear that they are sanguine of ultimate success. 
Before considering the nature of the failures hitherto 
encountered in the cold bending of steel, and investigating 
their causes, it will perhaps be desirable to indicate the 
portions of the structure wherein it has been found advan- 
tageous to apply the system. Reference has already been 
made to the garboards, and as the material for these plates 
is at least as thick as any other part of the hull requiring 
excessive bending, it is with the garboards that, so far, the 
greater number of failures have occurred in cold bending. 
A very simple and ordinary instance of the advantage of 
cold flanging is, however, seen in the case of bulkhead 
plates when wrought vertically ; for by flanging one edge 
of each plate, or flanging both edges of alternate plates. 
the use of vertical stiffening angle bars has been avoided 
The flange is, of course, at least the breadth of the stiffen- 
ing bar which would otherwise be required, and the 
breadths of the bulkhead plates are arranged so that the 
vertical stiffening flanges are not more than the usual 
30in. apart. Not only does a great saving in weight of 
material result from the adoption of this device, but a 
saving is also effected in the rivetting. Whether or not 
the stiffening afforded is an equivalent to that of the 
angle bars is, of course, quite another matter, but, never- 
theless, one worthy of serious consideration. Indeed, this 
aspect of the question seems to have been largely lost 
sight of in the efforts made to effect economies of weight 
and cost. Bulkhead plates are always much thinner 
than their vertical stiffening angles, and consequently the 
flange cannot contribute the same stiffness as the angle 
bar it supersedes; besides which the angle bar has a 
“root,” while the flange has none, but only a more or 
less open curvature where a “root” should be. 

Another common application of the flanging system is 
at the upper edges of floor plates and intercostal longi- 
tudinals of cellular double bottoms, and quite recently the 
vertical edges of intercostal plates have also been treated 
in the same way. The purpose in each case is, obviously, 
to dispense with the short angle-bar attachments to the 
inner bottom plating in the former instances and to the 
floor plates in the latter. The objection common to every 
case is the same, viz., the want of stiffness, such as is pro- 
vided by the root of the ordinary angle bar ; and no cold 
flanging, however sharp may be the turn, can possibly 
produce an equivalent to the angle bar connection. This 
is especially seen to be the case when the vertical 
— of intercostal girders or longitudinals are flanged in 
order to connect them by rivetting to the transverse floor 
plates. 

But whatever may be the structural disadvantages of 
flanging, as compared with the arrangement it supersedes, 
no difficulty has been found so far in the cold manipula- 
tion of the material, which is rarely more than eight- 
twentieths of an inch in thickness, But in dealing with 
the stouter plates for the garboards, the results have not 
been so encouraging. Thicknesses of twelve-twentieths of 
an inch and upwards have not been found to bend cold 
through an angle of 90 deg. with that invariable measure 
of success which is necessary in order to establish confidence 
in the system. A great deal, of course, depends on the 
machine employed for bending the plates, and upon the care 
exercised by the workmen in its use. Some machines have 
been found to yield a smaller proportion of failures than 
others; but, so far as we are aware, absolute freedom 
from failure has not been experienced with any of the 
appliances for cold-bending thick steel plates which are 
at present in use. No fault can be found with the quality 
of the steel, which had all been tested and found within 
the proper limits of tenacity and possessed of the required 
amount of ductility. Re-tests of broken plates have 
served only to confirm those originally made upon them 
before they were issued from the steelworks. The blame 
for failure must therefore fall either upon the methods 
employed in bending the plates, or upon the system 
of cold-bending when applied to such considerable 
thicknesses. The principle upon which these ma- 
chines act is identical with that of the ordinary 
machine for bending hot plates in use at every ship- 
yard, the force being applied by means of a long cast 
iron or steel roller free to revolve at the extremities 
of a pair of levers. But while in the common bending 
machine for hot plates the power is due to manual labour, 
in these cold-bending machines the motive force is 
hydraulic pressure. This can, however, scarcely affect the 
result, except inasmuch as the power is so considerable 
that the plate must either bend or break. But asa great 
force is absolutely necessary in order to bend a stout 
steel plate, the use of the hydraulic press is essential to 
the system. Some experiments recently made in cold- 
bending by hydraulic pressure have yielded interesting 
and encouraging results. It has been found that by simply 
annealing a stout plate, the angle through which it can 
be safely bent is considerably increased. Plates which 
broke when being bent through less than 90deg. have 
been satisfactorily turned cold through even a greater 
angle after being annealed; and very recently a steel 
plate of no less than lin. in thickness, which was re- 
peatedly broken in a plate-bending apparatus before 
90 deg. were attained, was, after annealing, safely bent 
beyond the 90 deg. without any increase in the hydraulic 
pressure. In neither of these instances was there any 
grounds.for attributing failure either to hardness in the 
material or a want of the proper ductility for ship steel ; 
but it is quite clear that the operation of annealing com- 
municated to the plates a condition of molecular equi- 
librium which was previously wanting, or, at all events, 
which was essential to their enduring the stresses set up 
in the bending machine. 

Hence there appears to be good grounds for believin 
that the difficulties which have hitherto been encounter 
in the cold-bending of thick steel ship plates will soon be 
entirely overcome. In view of the economies in cost of 
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construction which may be effected by the cold manipula- 
tion of steel in shipbuilding, such a consummation is 
much to be desired. 








ON THE LAWS OF STEAMSHIP PROPULSION. 
By Ropert Manss1, Whiteinch, Glasgow. 

Ix continuation of my note in THe Encixeer of July 
5th, 1889, re-stated in its concrete form, I have endea- 
voured to show: in the direct movement of a steam vessel, 
at a trial speed, say, at rate of V nautical miles per hour. 
If, as in common logarithms, we adopt the Briggs or 
decimal base, the number 10, raised to a power propor- 
tional to V, as exponent, will give a number equal to the 


numerical ratio we where E denotes the gross power 


developed by the machinery, to propel this particular 
vessel, at the speed V, and W the portion of this power 
absorbed, as it were, by the machinery in developing the 


gross power. Or again, also, equal to eate ; that is to 


say, the ratio of the gross piston pressures during this 
speed—assuming the engines to be compound—to the 
pressure 7, at which, under the same external conditions, 
the engines would begin to move. I have in my letters 
fully explained how this quantity f—known in mechanics 
as Morin’s constant—is to be determined, and further, 
that this constancy must be understood as subject to con- 
ditions which may cause changes in its value, for adjacent 
ranges of speeds. To express this in definite symbols, we 


may write :— 

;_ E_P+rp 
1 . 1 e V a = — —. 
(1) ° Ww tf 

Or, by taking the common logarithms of the members, 
(2) P+ rp. 


Again, from the definition of power—at one time named 
vis viva, and now-a-days generally termed energy—it 
necessarily follows: N being the number of revolutions, 
per minute, of direct-acting engines, and d, s, and r the 
diameter and stroke of the high-pressure piston and ratio 
of the areas of the two pistons respectively; also, P and p 
the respective mean diagram pressures upon them, we 
must have: 


fee ae eee EN S< wae +e. 


In the Watt conventional horse-power units; and, as a 
necessary consequence : 
4) .. Log. E=log. ** 
(4) °6 °8: 91,010 
Again, Morin’s constant /, viewed as a resisting pressure 
upon the same pistons at their rate of travel, necessarily 
gives: 
(5) Log. W. = log. scat + log. f + log. N. 
And, by taking the differences of (4) and (5), 
E Pirp - 7 
~— = log. ——_4 = cV; by (2). 
Log w log 7 eV; by (2) 
Hence, (5) on writing log. cas 


7 . E E 
g W=C 2 g- = = log. —C. 
Log C + log. N, and log W log N Cc 


eV = log. 7 = log. 


d? 


+ log. (P + rp) + log. N. 


ft =, we have: 


x 


That is to say: 
Merete ois oe 
also, the explicit value of V: 


V= 1 { Log. = - c} (7). 

Either of the two latter forms, I characterise as the 
most accurate, simple, and direct application of the in- 
volved principle, and capable of a direct test by their 
application to any, reasonably, accurate set of progressive 
trial data. 


In this important equation, log. 4 = C+cV. The 


term C has the value, log. os f, or proportional to 


21,010 * 
the value of Morin’s constant. The explanation of the 
other term c V, is to be looked for in the direction: 
that it is a quantity proportional to the velocity of 
“ Poncelet’s current.” That is to say, the retrograde 
flow, past the vessel, of the quantity m V of fluid dis- 
placed by a vessel of m immerged mid section moving 
with the velocity V. Obviously, this will vary inversely 
as the section of the current, and experience shows that 
this is much greater than the section of the vessel. 

: uantity mV 
Hence, since current = ee > sale 
pose? c is, necessarily, a small quantity, and the 
experiments on prisms by Dubuat and Duchemin yielded 


1 1 I 

Steals. sie: 
vessels, from the position of the propeller, whether 
paddle or screw, the slip, and other circumstances, we 
might expect, and do find, a greater range of values. As 
explained—Poncelet’s “ Mécanique Industrielles. Des Re- 
sistance,” page 434, &.—this current has a variable 
velocity in its section, extending from its greatest value, 
near the vessel, to a point outwards, at which the current 
is insensible. Poncelet there imagined an enclosing 
boundary—parois fictive—and that the displaced water is 
forced through this imaginary pipe, of which the hull of 
the vesse] forms the upper side. 

I have long maintained the rationale of this to be the 
only correct view of the problem of fluid resistances which 
has ever been offered. The assumption with which I 
have set out involves that the indicated horse-power, for a 
given speed of vessel does not vary as the cube, or other 
power of the speed; the law being: the speed itself is 
involved, as the exponent or power of a constant quantity. 
The subject, admittedly, presents many difficulties; but 
anyone who will take the trouble to examine, carefully, a 


= c¢ V, sup- 


-ovcelet deduced values from steam 





few cases, will, I think, arrive at the conclusion: this 
theory agrees exactly with experimental facts. 

Although I may, already, have furnished sufficient 
illustrations, by the analysis of many published sets of 
trial data; on the face of them, complete and honest, and 
by competent parties, another case or two—out of 
hundreds at my disposal—may neither be misplaced nor 
valueless. In /ndustries of March 16th, 1888, I noted the 

ublished trial data of Mr. Donaldson’s steam yacht 
hetis, as follows :— 
Steam YAcuT THETISs, 
Triple-cylinder Compound Engines, by Messrs. Muir and Houston, Glasgow. 
Obs'd. Ind. 
speeds. powers, 
123 
278'8 
403-7 
690°8 


Revs. 
731078 
9°605 945 

1099 100 

12°25 127 


These figures indicate, f= 14°85 log. = 1°1716 


d2 
In this vessel, we have, log. 21 = = —2°3020 


Therefore, C = -1°4786 
Also, ¢ = 


E 
y - (~14736)} And the 


“103 


1 
Hence (7) V = 103 { log. 
test — 
Values log. 


» — log. 


2-0899 
1°8633 


2°4336 
19752 


2°6061 
20000 


2°8390 


E= 
N= 2°1088 


"2266 
— 1°4736 


“4504 
— 1°4736 


“6061 
— 1°4736 


“7352 
— 1°4736 


1°2616 

“1010 

— 1°0128 

10882 
11°00 12°25 


» log. 7 
Subtract C.. = 
“7530 
- 1°8768 
— 2°0128 
“8640 


“9448 
~ 1°9933 
— 2°0128 

“9805 


Differences .. = 
Log. differences 
Log. *103 


Log. V 
20 7°812 9°561 
By observation "31 9°685 10°99 12°25 
Here the differences are very small. Highly probable, 
there has been aslight error of observation, or uncorrected 
variation of tidal drift, on the second speed, which slightly 
mars the otherwise perfect agreement between the formula 
and the trial data. 
As a second example, take the much larger and more 
werful merchant screw vessel “Caridad,” built by 
essrs. McMillan, Dumbarton, and engined by Messrs. 
D. Rowan and Son, Glasgow. Tried on 27th June, 1883 ; 
this vessel furnished the following trial data :— 
8.S. CaRmpaD. 
Double-cylinder Compound Engines. 
Obs'd Ind. 


speeds. Revs. powers. 
TT72 41°95 264° 


7042 

49°65 411°23 
68°65 10514 
76°25 1595°3 
8753 2411°8 


11325 
*0542 

- 1°0128 
1°0414 


“7352 
= —1°4393 
1745 
“0804 


These figures indicate, f = 5°435 Log. f= 
: d-s8 
and in this vessel log. 
21,010 
Therefore, C = 
also, c = 


9°250 
12676 
14°042 
15°740 


Hence, by (7), V = ensa } log. ~ = "1745 } and the 


test, as follows :— 
Log. E 
Log. N 
E 

Log. ¥ 

Subtract C 

Differences 

Log. differences 

Log. *0804 

Log. V “9661 “0992 

aw 25 «12°87 

By data, V “779 25 «12°676.— 404215 °74 

Differences = -* “00 -"106 = + "208 “00 

Again, I repeat, the observed speeds obtained by a 
system of means of runs, with and against the tidal drift, 
are affected by small residual errors, due to variations in 
the rate of drift, in the time occupied by the trials. Were 
the experiments distributed over the entire time of the 
ebb and flow of one tide, and indeed, very generally, the 
algebraic sum of such errors will be found to vanish. 
From the foregoing cause, speeds obtained with very low 
a are, generally, very erroneous; and in many cases, 

ave served to mask the true relation of the data. 

In further proof of the perfectly general and consistent 
results yielded by these formule, I will, further, add the 
application to two vessels from the Admiralty trial data 
tables, as follows :— 

H.M.S.S. SERAPIs, 27th September, 1880, 

Observed speeds. Revolutions. 
13°746 63°89 
11-677 53°51 

9° 41°33 

Draughts. 
17-11 forward Mid area, __ 880 square ft. 
23-25 aft Displacement, 6439 tons. 

tT S 6 
Hence, by formula, V a5 { Log. no 5010 I. 
Applied to data, we have V = 13 747 11-626 
By data = 18°746 11°677 
Differences = -001 - 051 
H.M.S.S. Muting, 1st June, 1881. 
Observed Speeds. Revolutions. Powers. 
12 085 110 3 


1176 
1038°8 


786 
81°6 888 


“6141 
6959 


3°0207 
1°8366 


3° 2028 
1°8822 


3°3823 
1°9422 





“9182 
“1745 


1°1851 
"1745 
7437 10106 
8714 0045 
"9053 -2°9053 


1°3206 

"1745 

11461 

"0592 

— 279053 

171539 
14°25 


1°4401 

“1745 

1°2656 

“1024 

— 2°9053 

1°1971 
15°74 











Powers. 
4032 
2127 

982 


Dimensions, 360 x 49-14 x 


9°258 
9°258 


~ 000 


10°913 

8°874 
Draughts. 

12-10 forward Mid area, 


-10 forv 392 square feet. 
16-4 aft ° Displacement, 1136 tons. 
Hence, by formula, V = = { Log. E - ( — 1°7888) \ . 

Applied to data, we have, V = 12086 10-004 8°883 

By data = 12°085 10°913 8°874 

Differences = +001 - "009 +°009 
_ I omit the calculations as unnecessary, and any one 
interested in the question can, easily, follow out the very 
simple process of finding, for any set of trial data, the 


values of the quantities Log. 


Dimensions, 170 x 36 x 





“ 


Further, on drawing by 


a 


scale the values of these, as ordinates, to the correspond- 
ing observed speeds, as abscissa, it will be found the upper 
ends will lie in, either, one straight line—example, the fore- 
oing Caridad—or, in two s raight lines—example, the 
talian warship Lepanto, see THz Enainzer, September 
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7th, 1888, and communication of “W.S.” in THE ENGINErr, 
October 5th, 1888. Or, it may even be, in three straight 
lines, an example of which is given by the analysis of 
Mons. De Bussy’s trial data of torpedo boat—Tur Engi. 
NEER, April 9th, 1887. According to the elementary 
principles of co-ordinate geometry, these lines cut the axis 
of ordinates, at distances from the origin, equal to the 
values of the quantity C, while the respective correspond- 
ing values of c, are the natural tangents of the angle, which 
these lines make with the axis of abscisse. 
July 22nd. Ropert Manse, 








THE CROSSNESS OUTFALL WORKS. 


VISIT OF THE SOCIETY OF ENGINEERS. 

On Tuesday, July 30th, the Society of Engineers paid a visit 
to the sewage outfall and precipitation works at Crossness. These 
works were begun by the Metropolitan Board of Works, and are 
being completed by the London County Council. This latter 
body seems to think that it has a social mission as well as an 
administrative one to perform, and refuses to accept coal from 
collieries at which piecework is done. The result is that whereas 
formerly the authorities at Crossness paid fourteen shillings per 
ton, they now have to pay as much as twenty-three. The works 
at Crossness are highly interesting, and although an official of 
the Board of Trade, has violently attacked them and stigmatised 
them as representing flagrantly bad masonry work, and has even 
stated that the bricks have been put up without the use of 
the trowel, yet, for all that, we doubt whether better work 
could be found. The works form the outfall into the river 
Thames of the whole of the sewage of the south of London, and 
with what has already been spent and what will still have 
to be expended, it is expected that the total cost of these 
stupendous works will amount to £650,000. We are often 
reproached with building only for the present, and our 
ephemeral structures are sometimes contrasted with those of the 
Egyptians and the Romans, who built for all time, but the monu- 
mental works at Crossness would bear favourable comparison 
even with the cloaca maxima, There is an existing reservoir 
occupying about seven acres, divided into four compartments 
and capable of holding some 4,000,000 cubic feet of sewage, which 
can stand for about eight hours per tide, and is discharged at high 
water. The sewage reaches Crossness by an 11ft. 6in. barrel 
sewer, at a deep level, and is then pumped into the reservoir, 
The existing works are about to be supplemented by the pre 
cipitation works now in progress, the contract of which has 
been let to Mr. Wm. Webster for the sum of £258,166 ; these 
comprise the adaptation of the four compartments of the old 
reservoir, and the addition of a new reservoir, in area about two 
and three-quarter acres, in two compartments, affording 
together 1,000,000 cubic feet additional capacity. All the six 
compartments are to be used as precipitation tanks, and are 
arranged in successive and progressive order ; they provide alto- 
gether for fully 12,000,000 cubic feet of effluent per day, the 
discharge of which will be distributed throughout all the hours 
of the twenty-four, except when the tide is above the flow level, 
when the effluent will pass into an effluent store underneath the 
new reservoir, whieh store will be emptied into the river when 
the level of the tide permits. The sewage before entering the 
precipitation tanks will be treated with lime water and iron 
water, and will remain quiescent in these tanks for about two 
hours, during which time the solids will be precipitated, after 
which the eftiuent will be run over the tips of weirs as quietly 
as possible, so as not to disturb the precipitated sludge at the 
bottom. When comparatively perfectly pure the effluent will 
be finally discharged into the river. 

The “wet ” sludge will be mechanically swept off the floors 
and passed into a sweep or well, and from thence it will be 
pumped into another reservoir, divided into compartments 
known as sludge settling channels, Then it will undergo a 
second settling, by which its bulk will be further reduced; the 
second effluent, or “liquor,” will then be gently allowed to 
flow over weirs, and will be used for making the lime water. 
The “ settled ’’ sludge will be passed into a receiver beneath the 
sludge settling channels, and thence be pumped through pipes 
extending along a jetty into the sludge steamboats, which will 
convey and discharge it into the German Ocean. The “ liquor,” 
or second effluent, being insufficient in quantity for making the 
lime water, will be supplemented by river water admitted at 
high water into the adjacent settling ponds. The “liquor” 
and water will be pumped up to the liming station, to be 
erected on the top of the sludge settling channels, where the 
slaking and mixing will be effected ; and thence the lime water 
will be run through pipes into the low-level sewer, which 
brings the sewage to the main sewage pumps, and will be sup- 
plied in such quantities as to furnish about four grains of lime 
to each gallon of sewage. On the top of the sludge settling 
channels, and next the liming station, there will also be an iron 
water station for grinding and dissolving proto-sulphate of iron, 
and supplying the solution in such quantities as to furnish 
about one grain of iron to each gallon of sewage, the lime and 
iron being both added to the sewage before it is allowed to 
enter the precipitation channels. Mr. Houghton is the engineer. 

Mr. Webster’s experimental station, where he is trying his 
electrolytic process of purification, is in full working order, and 
is giving results from which it is possible to make calculations of 
cost. He claims to obtain 40 per cent. of purification by his 
process, and estimates the net cost per million gallons at lis. 
The precipitation is effected by oxide of iron, two grains of which 
are required per gallon. This is obtained by means of sets of 
three strips of iron, of which two represent negative poles and 
one a positive pole. These pieces of iron are in connection with 
a dynamo, driven by a 50-horse power engine, worked at 
one-third its power, and the effluent is run past these strips of 
iron through several settling troughs, until it becomes so clear 
that it is fit for drinking; indeed, Mr. Webster’s faith in his 
process is so great that he did not shrink from subjecting 
himself to the severe test of drinking some of the effluent 
himself, 

The company were entertained at luncheon by Mr. Webster, 
and there were present, amongst others, Mr. Jonathan R. Baillie, 
president; Mr. Henry Adams, vice-president; Mr. Jabez 
Church and Professor Henry Robinson, past presidents; Mr. 
J. H. Cunningham, member of council; Mr, G. A. Pryce Cuxson, 
secretary ; and Messrs. W. J. Botterill, W. F. Broadberry, J. L. 
Chapman, J. Etherington, E. A. Glover, F. Hovenden, A. Lund, 
H. RK. Newton, H. C. Petter, H. A. Roechling, J. 8S. Tamburini 
and E, H. Toulmin. 








University CoLLecE, Lonpon.—At the Session of Counci! on 
July 6th, the title of Emeritus Professor of Engineering and 
Mechanical Technology was conferred on Professor A. Ww. 
Kennedy, F.R.S. 
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H.M.S. INFLEXIBLE. 





We publish this week the fifth of our series of views descrip- 
tive of the various types of vessels included in the British 
Navy. It is taken from a photograph by Messrs. Symonds, 
High-street, Portsmouth. The Inflexible is an armoured turret 
battleship of the first class. It is described by Mr. W. H. White, 
Director of Naval Construction, as a “ central citadel ship with 
turrets placed en echelon.” It was built at Portsmouth and 
launched in 1876, but not actually completed till 1881, just in 
time to take part in the bombardment of the forts at Alexan- 
dria a year afterwards. The engines were made by Elder and 
Co., of 8010 indicated horse-power. The principal dimensions, 
&c., are as follows:—Length, 320ft.; beam, 75ft.; extreme 
draught, 26ft. 4in.; displacement, 11,880 tons; speed, 13°80 
knots; coal capacity, 1300 tons. The leading characteristic in 
the structure of this vessel, which is quite a typical example of 
its class, is a huge central citadel protected by a belt and bulk- 


heads of iron armour plates, 16ft. high and 110ft. in length, | 


placed immediately over the engines and boilers, the turrets 
being superimposed upon a thin armoured deck covering the 
whole. 
20in. at the top and 16in. at the bottom. Practically it is not 


so strong as the sides of the Trafalgar’s “ womb,” which has | 
The Inflexible | 


18in. of compound steel-faced armour upon it. 
has a raft body at either end, entirely unprotected with plating, 


This armour is 24in. thick in the centre, thinning to | 


and with shallow light plating over the sides, the Inflexible 


would still be one of the most powerful of our battleships. 
The cost was £648,811 for hull, £146,457 for machinery. To 
this must be added the cost of the armament, bringing up the 
whole to about £900,000. 

It is unlikely that any more of the Inflexible class will ever 
be built. They were the outcome of an idea which has been 
exploded, more particularly since the introduction of high- 
explosive shells. The unprotected raft-bodies would be rendered 

| mere shambles by the use of these last-mentioned projectiles, 
| and one single thot penetrating the citadel might wreck its 
interior. Divided gun positions, with powerful protected 
| auxiliary batteries, are the outcome of a better principle. But, 


| a8 we said before, the Inflexible is well worth modification. 


i 
| 








FRENCH PATENT LAW. 


| 





FRENCH patent law has many peculiar features, viewed from 
| the standpoint of the English lawyer and the English patentee, 
| and as it is in some of its most peculiar provisions that it may, 
at some time or another, be of importance to our English 
| readers, and as the International Exhibition now being held at 
Paris has naturally directed considerable attention to French in- 
dustrial questions, it may not be out of place to set before 
inventors and manufacturers the broad outlines of French law 
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UPPER AND LOWER DECK 


except that a thick iron deck extends from the citadel to stem 
and stern, at a considerable depth below the surface of the 
water, which covers the magazines. These “raft-body” ends 
are made—presumably (?)—buoyant by a series of thick compart- 
ments filled with cork, and stretching over half of the unpro- 
tected ends. The unprotected ends of the ship have an 
actual freeboard of the same weight as the top of the 
armour plates, and are necessarily low, so as to admit 
of the firing of the heavy turret guns along their surfaces ; 


but the superstructure gives an erroneous impression of the | 


height of the Inflexible, and makes it appear as though she has 
a high bow. As a matter of fact, owing to her short length and 
considerable beam, the fore-deck outside the cabins is all a-wash 
in heavy weather. The central citadel has further protection, 
behind the armour plates and teak backing, of large coal bunkers 
disposed within its whole length. There is a spar deck over the 
superstructure at both ends, upon which boats are housed and 
light armament mounted. The turrets are covered with 17in. 
composite armour, and each pair of guns on either side can 
train through an are of 180 deg., so as to fire ahead, astern, or 
abeam. The arrangement of the guns for loading is execrable. 
The hydraulic machinery is so arranged that the muzzles of the 
guns are depressed to an opening in the deck below, immediately 
over the centre of the vessel, and whilst in this loading position 
they point directly into the main magazines. A “premature” 
discharge under these circumstances wouid absolutely imperil 
the security of the ship. This was a fatal oversight in the con- 
struction of the Inflexible. The danger attaching to such badly 
protected ends as she possesses was also strikingly exemplified 
at Alexandria, where an officer was killed just outside the 
citadel, although below at the time, and where the ship was 
hulled effectively several times, though it is needless to say the 
citadel was not penetrated. 

The armament of the Inflexible consists of four 16in. 80-ton 
muzzle-loading guns in the two turrets, and eight 4in. breech- 
loading steel guns and twenty-one G.F. and machine guns within 
and upon the superstructure. The 4in. guns are an after- 
thought. They do not form a properly constituted auxiliary 
battery, as they are not contained in protected stations 
of any sort. Moreover, there is no proper room for them, and 
in some cases they would interfere with the fighting of the 
turret guns, if rapid fire were being carried on in the heat of 
action. Most ingenious arrangements have been made in the 
designs of the new battleships, submitted by Mr. White to the 
naval architects, to avoid these complications. The guns are 
so disposed, in separate and remote positions, on several decks, 
as not to interfere with each other’s line of fire in any way. 
Some of the existing cruisers will probably aim point blank at 
an adjoining sponson gun during rapid fire in action, unless 
great caution is exercised. The 80-ton guns, although not of 
the most recent pattern, are most formidable weapons. They 
fire a projectile of 1700 lb. weight, with a charge of 450 Ib. pris- 
matic brown powder, and their penetration into armour plate 
at 1000 yards is 233in. The effect of some of these projectiles 
striking the forts at Alexandria was appalling. At Fort 
Ras-el-tin whole gun positions were wrecked in a moment by a 
single shot; and had the huge common shell which hurtled 
over the houses in the town been fitted with more sensitive 
fuzes, whole districts would have been laid bare by their ex- 
plosion. The Inflexible’s guns are a little “scored” from ill- 


usage in the early days of pebble powder; but, even without | 


re-tubing, they are good fur many a long series of firings, should 
their services be required. The roller paths of the turrets are 
worn out, but this is a small matter. They should originally 
have been constructed of steel, not wrought iron. Re-engined, 
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PLANS, H.M.S. INFLEXIBLE. 


| in relation to patents for inventions, dealing more particularly 
| with the features which are of special interest to English- 
|men. The rights and liabilities of patentees are in the main 
| summed up in the law of July 5th, 1844. Under this 
| law any person, be he Frenchman or foreigner, who alleges 
| that he is the inventor of any industrial product, or the 
inventor of any new means, or any new appliance of means 
already known for obtaining an industrial result, is entitled, on 
| depositing a specification and paying certain fees, to demand a 
brevet d’invention, or patent from the Government, entitling 
| him to the exclusive right of working the invention for his own 
| benefit during the term of the grant. This term may, at the 
election of the patentee, be for five, ten, or fifteen years, at a 
cost respectively of 500f., 1000f., or 1500f., payable in each case 
by yearly instalments of 100f. The Government refuses to 
grant any patent for pharmaceutical compounds or remedies of 
any kind, or for financial plans or schemes. 

In America and Germany, and to a certain extent in England, 
an examination is made by Government officials as to the novelty 
of the invention for which protection is desired, and a patent is 
only granted if the officials are satisfied that the invention is 
new. In France no such examination is made, and provided the 
formalities prescribed by law are observed, a patent will be 
granted to each applicant. Though no official examination is 
made, novelty is as essential in France to the validity of the 
grant as it is in England, and in order that the public may not 
be deceived by the apparent official protection given to articles 
by the use of the word breveté—patented—stamped or written 
upon them, the Government compels every patentee to use 
after the word breveté the phrase sans guarantie du Gouverne- 
ment usually written in an abbreviated form 8.G.D.G. This 
provision is strictly enforced, and the use of the word breveté 
alone renders the offender liable to a fine varying from 50f. to 
1000f., and for a second offence to a fine of double that 
amount. 

When a patent is taken out in England it frequently happens 
that the original inventor is robbed of many of the benefits 
which he ought to obtain from his patent. It may be he 
has in his specification contented himself with enumerating 
some new principle, and has also set out the most simple of its 
applications, but has not fully worked out all that is capable of 
being developed from his original idea. No sooner is his speci- 
fication published than applications are made by other persons 
for patents for various alterations or improvements in or addi- 
tions to the original invention, and the inventor is robbed of 
much that is rightly his due. In France means are taken to 
prevent this injustice to the inventor. Every patentee has the 
sole right during the year immediately following the grant of 
the patent to protect alterations or improvements in or addi- 
tions to his invention; the inventor can, if he so desires it, 
obtain a separate and independent patent for the alterations, 
improvements, or additions, or he may, at a much smaller cost, 
obtain what is known as a certificate of addition of even date 
with his patent and expiring with it, which will protect all the 
alterations, additions, or improvements which he has made. 

During the year immediately succeeding the grant of a patent, 
no person other than the patentee, or those entitled through 
him, can obtain a valid patent for any improvement or altera- 
tion in or addition to the patent; but if any other person 
makes an application, his application will not be rejected, but 
will be kept under seal until the original patent has been in force 
a year. If within the year neither the patentee nor those 
entitled through him have made any application for a new 
patent, or for a certificate of addition, a patent will be sealed to 
the other applicant, 





The conditions of validity, in so far as they relate to the 
sufficiency of the specification and to subject matter, are some. 
what similarly treated both by French and English law. On 
the question of novelty, the inquiry in England is whether or 
not the invention has been published in the United Kingdom 
prior to the date of the patent. In France the scope of the 
inquiry is much wider, and apart from the benefits conferred 
upon Englishmen and the subjects of the other States who have 
joined the Industrial Property Convention of 1883, the law is 
tersely summed up in the 31st Article of the Act of 1844 
which says, “‘ No discovery, invention, or application to which 
in France or abroad, and before the date of the deposit of the 
application, sufficient publicity has been given to enable it to be 
worked, shall be reputed new.” Under the law as it stood prior 
to the promulgation on July 8th, 1884, of the International 
Convention of 1883, the publicity given to an invention even a 
few days before, by deposit at the London Patent-otfice of the 
specification and drawings, was enough to invalidate a patent 
taken out in France; but by Article 4 of the Convention, any 
person belonging to a State forming part of the union who has 
duly made application for a patent in one of the contracting 
States, enjoys as regards registration in the other States of the 
union a right of priority during six months, 

Fiscal considerations in France enter largely into every branch 
of the law, and one finds that the patentee who has not paid his 
yeas instalments before the beginning of each year of theterm of 

is patent forfeits all his rights. Closely connected with fiscal and 

rotective considerations are two other grounds of forfeiture, 

he first of these is that a patentee who has not worked his 
discovery or invention in France within two years from the 
date of the patent, or who has ceased to work it for two consecu- 
tive years—unless he can in either case show good cause for not 
working it—forfeits all his rights. This provision remains un- 
touched by the International Convention of 1883, and subjects 
of foreign States, even though members of the Union, must 
still work their invention in France if they desire to retain their 
patent rights. 

Prior to the International Convention, a French patent in all 
cases became void if, the Patentee imported into France articles 
made abroad similar to those protected by the French patent, 
but so far as regards Englishmen and the subjects of other 
countries who have joined the Union, Article 5 of the Conven- 
tion has provided “ That the introduction by the patentee into 
the country where the patent has been granted, of objects 
manufactured in any of the States of the Union, shall not entail 
forfeiture of the patent.” 

It is on the question of infringement that the greatest 
difference exists between French and English law. In England 
infringement gives rise only to civil rights ; in France, infringe- 
ment is a misdemeanour, entitling the patentee to put in motion 
the procureur-général, and to proceed before the correctional 
courts for fines, which for the first offence vary from 100f. to 
2000f., whilst for the second offence imprisonment from one to 
six months is to be awarded in addition to the fines, and in all 
cases where the infringer is a workman, or has been employed 
in the workshop or factory of the patentee, the courts may 
imprison the infringer from one to six months, Summary 
means are also awry under which a public process server 
may draw up a detailed description of the articles alleged to be 
infringements, and may, if necessary, seize the articles com- 
plained of, It is, of course, open to the alleged infringer in 
France, as in England, to attack the validity of the patent, and 
the correctional courte have jurisdiction to try issues of that 
character. They may also award such damages, if any, as the 
patentee has sustained, but the infringer is also liable to be sued 
for damages by the owner of the patent before a civil tribunal. 
As with all other misdemeanours, the right of action is barred 
after three years from the date of the commission of the offence 
unless proceedings have meanwhile been taken. It will thus be 
seen that though a French patent is—to use the words of Article 
11 of the law of 1844—“ granted without guarantee to either 
the reality, novelty, or merit of the invention, or the accuracy cf 
the description in the specification,” a large measure of pro- 
tection is afforded to any inventor who, having obtained a patent, 
is able to support before the courts the patentable character of 
his invention. 








THE IRON TRADES EMPLOYERS’ ASSOCIATION. 





SEVERAL important labour questions which have recently 
come to the front in the various branches of the iron and engi- 
neering industries, and which are certain before very long to 
occupy serious attention, are dealt with in the report of the Iron 
Trades Employers’ Association, which was submitted to the 
members at their annual meeting this week. The report, after 
briefly alluding to revival of the engineering industries, which 
now seem to have reached a point at which an improvement in 
prices may be looked for, and trade again be made profitable to 
the capitalists, points out that the past twelve months have 
been characterised by movements in the labour market, which 
in many instances, have been disadvantageous to the employers 
who have had to complete large contracts upon greatly advanced 
rates of wages to the workmen. In the chief engineering and 
shipbuilding centres the wages had been advanced in various 
degrees from 5 to 10 per cent., and demands for further advances 
were coming to the front, which were an indication that the 
wages question was still very much disturbed in many of the 
industrial districts. Amongst the foremost movements in con- 
nection with the labour market that are just now largely occupy- 
ing attention, the report deals specially with the eight hours’ agita- 
tion, and the overtime question. With regard to the eight hours’ 
movement, this had of late not only been made a prominent 
topic for public debate in many ways, but it had become a con- 
stant subject for discussion in every trades union and amongst 
workmen in all the leading industries of the country. Except, 
however, in the form of legislative enactment for fixing the hours 
of labour in all trades, and declaring eight hours as the measure 
of the day’s work, there has been no definite plan formulated 
for giving effect to this proposed limitation of working time. 
Whilst, atl the leading trades unions were adverse to 
State intervention in the regulation of working hours for adult 
male labour, the report points out that they looked hopefully for 
a speedy limitation of working hours to be brought about by the 
voluntary cohesion of trades unionists. That view was dis- 
tinctly put forward by the Council of the Amalgamated Society 
of Engineers, in their annual report issued in April last, when 
they proposed to agitate for the abolition of overtime, coupled 
with higher wages rates, as a means for securing the desired 
objects of the society. The Steam Enginemakers’ Society, in its 
last annual report issued in February last, also very vigorously 
opposed all attempts to fix the measure of a working day by 
legislative means, and relied upon the co-operation of trades 
unions for the accomplishment of the object in view. Upon 
the overtime question “the men,” adds the report, “do not 
accept silently the orders of their leaders for its abolition, and 





will not in many cases consent to abandon its practice, because 
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able and industrious workmen are quick to see in it the means 

f increasing their weekly incomes. Hence they rebel against 
the mandates of their committees, and are glad to work over- 
time under the advanced rates of pay which accompany it.” 
This statement is true, generally speaking, of all branches of the 
iron trades. It is, however, emphatically true of the members 
of the Amalgamated Society of Engineers. In the society's 
latest annual report it is declared that when the council had 
ordered the suspension of overtime, protests were sent in against 
the order which had been given, and workmen from high-rated 
districts asked for the edict to be removed, “so that they could 
work unlimited overtime.” In this case, therefore, as in all 
others where the overtime question had been raised, the highest 
paid and steadiest going workmen are not opposed to overtime 
and piecework, because they recognise in them the means by 
which they may raise their social condition, and thus add to the 
comfort and prosperity of their families. After showing by 
quotations from the official publications of the workmen's 
organisations that the trade unions in the engineering industries 
are making unusual efforts to draw within their influence —— 
skilled workman in their respective trades, the report deals wit! 
the hostile attitude recently assumed by some of the trades organi- 
gations towards employers of skilled labour. Under repeated 
threats of expulsion from their unions and the forfeiture of 
their monetary rights in their funds, the men had been ordered 
by their leaders to take steps in regard to individual employers, 
the injustice and immorality of which were of the most glaring 
type. Amongst other matters, the apprentice question was still 
attended with friction in many districts, especially in the iron 
shipbuilding and boilermaking industries, where it might sud- 
denly be forced upon employers under disadvantageous con- 
ditions; and as proof of this, it is pointed out that in the annual 
report issued by the council of the Boilermakers’ and Iron Ship- 
builders’ Trades Union in March last it was dealt with in a 
manner which showed the adverse feeling of the union to any 
step which took into the trade a higher number of apprentices 
than the rules of their society allowed, viz., one apprentice to 
every five journeymen. Touching upon other matters closely 
affecting the interests of the engineering and the iron trades, the 
report reviews the various steps which have been taken during the 
past twelve months with a view of securing an alteration of the 
law with regard to the rating of machinery and an amendment of 
the Employers’ Liability Act. By a recent decision it was clear 
that, according to the law as it now stood, all the spinning 
machinery in Lancashire, Yorkshire, and other counties was 
liable to assessment for the relief of the poor; and although the 
Bill brought in during the session of 1889 dealing with the 
question of the rating of machinery had been abandoned, it was 
only fair to conclude that in the Parliamentary session of 1890 
the matter would again be brought before the Legislature, and 
the threatened industries of the country would make common 
cause in the support of some such measure as that which had 
for several years been promoted by the Iron Trades’ Employers’ 
Association, Another important matter dealt with in the 
report is the proposed revised schedule of railway rates and 
charges, and with regard to this matter, it is stated that from 
different parts of the country during the past few weeks infor- 
mation had reached the Association which showed that their 
members were alarmed at the new classification of merchandise 
traffic, and the revised table of rates and terminal charges which 
had been issued by the railway companies in connection with 
the Railway Canal Traffic Act. It was feared that new and very 
onerous conditions were about to be enforced upon them, and 
at a special meeting of the executive committee it was resolved 
to engage an expert who should analyse the new tables and 
state the objections which it might be found desirable to offer 
on behalf of the members of that Association. The resolution 
of the executive committee had been carried into effect, a care- 
fully drawn schedule of objections had been officially signed by 
the secretary, and presented to the Board of Trade. At the 
present moment it was not possible to add more to this state- 
ment, as the matter was now under discussion between the 
Government officials and the managers of the several railway 
companies, and would again at an early date be before the 
general committee of the Association. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade of Cherbourg in 1888.—The trade of Cherbourg 
has not recovered from the check caused by the stoppage of the 
nightly line of steamers to Weymouth. The iron mine at 
Diolette has been worked with energy in the past two years, and 
the results are encouraging. The quality of the ore has im- 
proved; and the traces of sulphur, which prevented it from 
being made into steel, are disappearing. The chief difficulty is 
the position of the mine under the sea, necessitating heavy 
expense for pumping to keep it drained. Asa result of the 
activity of the mine, the port of Diolette is more frequented by 
small British vessels, The deepening of the outer port of Cher- 
bourg has been completed as far as is for the present intended. 
The times when vessels of large draught can enter or leave are 
lengthened each tide by nearly two hours; the inner basin is 
available for vessels of deeper draught than formerly, so that 
there is not so much occasion for lightening in the roads. Addi- 
tional steam service between this port and England would pro- 
bably be successful. The last venture by night failed from 
discernible causes extraneous to the capacities of the trade, all 
obviously remediable. The steamers were too expensive and 
large, intended for more passengers than could at first be 
expected, and business was checked by their having to meet the 
competition of the steamers to Southampton, running five 
nights a week. A smaller class of well engined steamers, con- 
veniently arranged for both goods and passengers, making the 
voyages both ways by day, and leaving ample time for discharg- 
ing and loading, are required for this trade. The passenger 
service ought to be prosperous, there being many persons coming 
to or going from this locality, Avranches, Cherbourg, Dinan, 
Dinard, Granville, St. Malo, &., who would prefer the voyage 
by this port if it could be made conveniently ; but they are 
poy by the night passage, and usually go round by Boulogne 
or Calais, 

Greece: Public works of the Morea.—The railway from Patras 
to Pirgos is making good progress, and has been opened as far 
as Achaia, A railway across the Morea from Argos to Calamatta 
has been commenced; the breakwater at Patras has been carried 
out by a French company, and is now a fair protection against 
Winds from north-west and west, and the harbour works will soon 
be commenced. The managing committee of the Corinth Canal 
has deferred payment of interest due to the shareholders, the 
canal was to be completed by 1888 at a cost of £120,000, but 
this cannot be done before 1891 at double the cost. The canal 
was to be nearly four miles long, and it was estimated that 
there would be 10,480,000 cubic yards of excavation. A com. 
mittee was appointed by the Government to inquire into the 





difficulties which had arisen, who reported that the time for 
completing the work should be extended, that the gradients of 
the sides should be reduced, that the sides should be protected 
from slips of earth by retaining structures, that the amount of 
excavation would be increased to 13,100,000 cubic yards, and the 
cost be increased to £240,000. The time for completion has 
accordingly been extended to November, 1891. The price of 
labour continues cheap—about 1s. 6d. per day ; many peasants 
from Bulgaria, Montenegro, and even Asia Minor having found 
their way to Greece. 

Roumania: Trade of Galatz in 1888, —British shipping 
increased by 38,542 tons, or 15 per cent. over 1887, and its 
proportion of the total tonnage at Sulina from 66 to 71 per 
cent. The commercial relations between Roumania and 
Austria-Hungary are still unsatisfactory, negotiations for a new 
commercial treaty not having made any progress, This has had 
a serious effect on the imports from that country, which in 1887 
decreased by 55. per cent. in volume, and 42°9 per cent. in value 
under the previous year. The trade thus lost has for the most 
part gone to Great Britain and Germany, the heavier goods 
coming from the former by sea and from the latter by rail. 
The values of the imports were :— 

1886. 1887. Per 
J £ £ cent. 

Austria-Hungary 3,740,000 .. 2,137,000 .. decrease, 1,603,000, or 42:9 

Germany .. .. 2,933,000 .. 3 600,000 .. incrcase, 667,000, ,, 22°8 

Great Britain .. 2,856,000 .. 3,471,000... ,, 615,000 ,, 25 
Coal from Great Britain through the Danube ports increased by 
31,000 tons, or 21°25 per cent. over 1887. Bar and sheet iron 
continue to be imported from Great Britain in preference to 
other countries, although the price is slightly higher, and in 
many of the shops there are articles of British manufacture 
formerly coming from Austria. There is reluctance on the part 
of some British firms to correspond in any language but 
English. In most cases French or German is understood in 
this country, and in cases of difficulty translations can easily be 
obtained, but English is for the most part little and imperfectly 
known. There have been instances of orders intended for 
England having been placed elsewhere through the difficulties 
connected with the use of English as the medium of corre- 
spondence. 

South Australia, progress of.—The United States Consular 
Agent at Adelaide reports :—The colony of South Australia has 
made rapid strides in civilisation and material progress, in spite 
of numerous checks from dry seasons, and their inevitable results. 
At the end of 1887 the population amounted to 317,446, an 
increase of 68,651, or 27°7 per cent. over 1878. The resources of 
the country have been better developed, copper, gold, silver, and 
tin mining are flourishing industries. Agricultural implements, 
jams, oil, and wine are largely produced, the manufacture of 
flour has improved and increased largely in the last few years, the 
introduction of the roller system having given it a great impetus; 
so the prosperity of the country does not depend so much upon 
one wheat crop as formerly. The shipping trade shows a large 
increase both in cargo and passenger steamers, but the sailing 
vessel trade is gradually decreasing. Shipping entering the port 
in 1887 increased by 70,500 tons, or 9°15 per cent. over 1886. 
Though this was a decrease 67,912 tons, or 7°45 per cent. under 
1884, the highest year reached, it was an increase of 388,684 tons, 
or 85°8 per cent. over 1878. The average size of the vessels 
arriving was 927°7 tons. The tonnage owned and registered 
in the colony was 34,868 tons, and the average size of the 
vessels but 113°6 tons. There are two lines of British 
mail steamers, the Orient and Peninsular and Oriental 
Companies. In addition the Messageries Maritime Company’s 
boats, and those of the Nord Deutscher Lloyd’s Steam- 
ship Company call every month, and a company has 
been organised at Hamburg for running a line ‘of steamers 
from thence to Australia. There are several lines of British 
cargo steamers callmg; the British India Steam Navigation 
Company's boats call occasionally, but there are no steamers 
from the United States, though there is a splendid opening for 
them. The import trade of the colony in 1887 amounted to 
£5,274,663, an increase of £283,117, or 5°7 per cent. over 1886; 
but this amount was slightly less than in 1845, and less by 
£1,190,250, or 22°4 per cent., than in 1882. English imports 
fell off between 1885 and 1886 by £815,580, and in 1887 further 
decreased by £25,875. For this decrease the increasing trade 
between this colony and New South Wales is mainly respon- 
sible. In 1886 the trade between here and Sydney increased 
over 1885 by nearly £1,035,000, and in 1887 by about £258,750 
over 1886. Imports from Queensland have grown 100 per cent. 
since 1885, when they were valued at £76,590. Trade between 
this and the remaining colonies during the last three years has 
had a downward tendency. Imports from the United States 
declined from £189,377 in 1885 to £176,472 in 1886, and to 
£118,243 in 1887, a clear indication that this trade, which 
might be developed toan unlimited extent, is gradually falling 
away, though there is a wide field here for American enter- 
prise. Among the goods imported in 1887 were :—Coal to the 
amount of £81,765 ; agricultural implements, £37,260 ; hard- 
ware, £37,260; iron, bar and rod, £28,980; galvanised, £46,570; 
machinery, £76,510 ; oil in bulk, £56,925 ; wire, £28,989. Great 
Britain supplied ironmongery, machinery, and every variety of 
manufactured articles to the extent of 44°1 per cent. of the 
entire imports. The imports from the United States, 2°25 
per cent. of the whole, consisted chiefly of kerosene and other 
mineral oils, the bulk of American manufactures being com- 
paratively unrepresented. The other colonies furnished 45°1 per 
cent. of the imports, The recent protective tariff will probably 
have a deterrent effect upon the import trade, and this will be 
more marked as time goes on and native manufactures increase ; 
but the tariff is not prohibitive, and the free list is the most 
extensive of all, consisting chiefly of articles which the Colony 
has no facilities to produce. The annual value of the exports 
in a great measure depends upon the crops; but the highest 
figure ever reached was £5,477,450 in 1884, when there was 
only a medium harvest. The exports for 1887, owing to the 
failure of the harvest of 1886 and the dulness of the times, only 
reached £3,465,761. Of this amount, £1,812,132, or 52°3 per 
cent., consisting of everything the Colony produced, went to 
Great Britain, and only £29,090, or ‘85 per cent., to the United 
States. Of the total exports, agricultural implements amounted 
to £25,667, copper and copper ore to £248,745, iron columns and 
girders to £6570, manganese ore to £5324, and vehicles to 
£11,039. The mining industry has received great impetus by 
the discovery of the Broken Hill and other mines in the Barrier 
district of New South Wales, about nine miles from the South 
Australian border. The Broken Hill proprietary mine is one 
of the richest silver mines ever discovered, and is said to rival 
even the great Comstock mine. The lode is several miles 
in length, and varies from 60ft. to 100ft. in breadth. The 
weekly output of ore varies from 1200 to 1500 tons, which yields 
from 400z. to 450z. of silver per ton. There are numerous 
other mines in the district which are not doing as well as they 
might, owing to the difficulty in obtaining machinery to concen- 
trate ores which are easily obtainable from extensive lodes that 





are not of a rich description. There is a wide field here for the 
ingenuity of American machinists, who might create an immense 
trade with this Colony by manufacturing machinery of the 
nature indicated. Some silver mines of great promise are being 
developed about 250 miles from Adelaide, which bid fair to be 
as productive as the Barrier reefs. The deposit is said to be 
twenty or thirty square miles in area, with lodes over 100ft. in 
width. Assays of ore have given from 40 to 60 per cent. of lead 
and from 600z. to 100o0z. of silver per ton; but the share market 
is dull, partly through the reaction after the excited state of the 
market when the discoveries were first made, and partly through 
the delay between the floating of the companies and the proper 
development of the mines. Gold mining progresses steadily, 
and in addition to the Teetulka and Woodside finds a fresh 
discovery is reported beyond Terowie, about 180 miles from the 
capital. The reefs seem to be exceedingly rich, quartz assayed 
having yielded from 60z. to 140z. per ton. Gold has also been 
found in the McDonnel ranges in the far north ; the reefs are 
extensive and rich, and afford great opportunities of fortune for 
thorough miners. The whole of the machinery for gold crushing 
and concentrating comes from England and the other colonies, 
while America might command the whole trade by a little push- 
ing. The revival of the price of copper through the operations of 
a French syndicate has given a fresh impetus to the working of 
the copper mines here. Most of the mines were closed, the towns 
deprived of half their inhabitants and the houses fallen into 
decay. The rise in price stimulated the mining companies to 
fresh exertions and induced the opening up of new mines that 
would not pay to work during the time that copper was quoted 
at the low figure of £32 10s. per ton. The Moonta and Wallaroo 
mines are again in full work and pay good dividends. During 
1887 the copper exported was the largest in any year except 
1884, when the amount was 4572 tons, but the value was the 
lowest reached except in 1886. The railway system of South 
Australia extends over 1500 miles, and there are 273 miles being 
constructed. The lines extend nearly 690 miles north of 
Adelaide and nearly 200 south. The most important line 
opened is the one to the Victorian border connecting Adelaide 
with Melbourne, 510 miles, and with Sydney. There is railway 
communication with Broken Hills, 310 miles, tapping all the 
trade from the Barrier district. The trans-continental line 
from Adelaide to Port Darwin is completed nearly as far as 
Angle Pole, 690 miles north of Adelaide, but there are 1000 
miles to be constructed. A line is being constructed from 
Paimerston, in the northern territory, to Pine Creek, 146 miles, 
It is proposed to push this line inland and connect with the 
trans-continental, but there is considerable difference of opinion 
here about completing that line. Many are averse to the colony 
increasing its public debt to the extent necessary for finishing 
the work, and there seems to be a growing disposition to have it 
finished on the land grant system. American capitalists of 
experience in this kind of work will find here a splendid 
opening. The line will traverse some of the richest 
grazing and mineral country in Australia, and open up 
a route that would with efficient steam service bring these 
colonies several days closer to England. The railway returns 
show that the total cost of railway construction in the colony 
was £10,045,955, and the revenue in 1887 £839,715. Deducting 
working expenses, the net revenue was £451,260, or 4°5 per 
cent. on the cost of construction. The average interest on the 
money borrowed was 4 per cent., so that the money invested in 
railways has, after paying interest on money borrowed, contributed 
‘dD per cent. profit to the general revenue. Thisis the best return 
the railways of the colony have made, for in no previous year 
have the net receipts been sufficient to pay interest on the cost 
of construction. The railways have recently been placed under 
a board of three Commissioners, who are not subject to Par- 
liamentary control. It is hoped that under this management 
the railways will be considerably more profitable than hitherto. 
The great cry of the land is for water, of which it is mostly 
impossible to get too much. The Government has realised this, 
and is carrying out large schemes for water conservation, such 
as the construction of large dams and reservoirs where the 
rainfall is good and the conformation of the country affords 
facilities for such operations. In drier districts recourse is had 
to boring. Artesian wells are fairly numerous in the arid bush 
country, and promise to be a great source of benefit. The 
rainfall in 1887—25°70lin.—has been only exceeded twice 
in the last twenty-five years. Between 1875 and 1887 the 
lowest rainfall was 13°434in., in 1876; the average, 20°600in. ; 
the highest, 28°964in., in 1875. With the gradual subsidence 
of the depression in this colony the glut in the labour 
market became less pronounced, and there is a fair 
demand for all kinds of labour, especially artisans and 
tradesmen, who can always find employment at remunera- 
tive rates. The ruling rates of wages are :—Blacksmiths and 
bricklayers per day, 8s. 4d. to 9s. 44d.; brickmakers, 12s. 6d. to 
13s. 6$d. per thousand ; engineers and ironfounders, 8s. 4d. to 
11s. 53d. per day; masons, 10s. 5d. per day; miners, 6s. 3d. to 
7s. 33d. per day; quarrymen, 6s. 3d. per day; sawyers, &s. 4d. 
per day; shoeing smiths, 7s. 34d. to 9s. 44d. per day; wheel- 
wrights, 9s. 44d. to 10s. 5d. per day. The question of the 
admission of Chinese into the colonies is the burning question 
through all Australia. As far as this colony is concerned the 
influx of Chinamen has been very small, and in none of the 
colonies is the Chinese population large enough to cause any 
alarm. The greatest outcry is from the labouring classes, who 
fear the competition of the Chinese; and as members of Parlia- 
ment are largely dependent upon the working classes for their 
seats, they cry down the Chinamen right or wrong, and endea- 
vour to hide the real cause of the agitation behind the reason 
that the Chinese are not desirable colonists. The most degraded 
representatives of that nation are held up as a sample of all. 
The consequence is that almost the whole land cries out, 
“Exclude them.” There are two classes of Chinamen who 
emigrate to these colonies—the loafing criminal and the trader. 
The former class are guilty of those crimes and offences for which 
both classes are blamed, the latter are law-abiding, steady, 
thrifty people, whose commercial integrity is beyond cavil, 
and whose presence is a direct gain to the country. The 
proper course of legislation should be not to exclude all, but a 
class, and in this the Chinese Government would co-operate. 
Increased trade, the development of the mineral resources, 
and retrenchment in all Government departments, show for 
the present financial year an estimated surplus of income 
over expenditure of £179,055, whereas from 1882 to 1887 
there has been an annual deficit averaging £243,965 a year. 
The public debt of the Colony amounts to 21,048,867, averaging 
£63 2s, 84d. per head of the population. The interest on this 
is £877,016, or 4°11 per cent., varying in rate from 4 to6 per 
cent., and absorbs nearly one-fifth of the yearly revenue; but as 
most of the principal was expended upon reproductive works, 
such as jetties, railways, reservoirs, wharves, &c., it is looked 
upon as a good investment, and in time will be the backbone 
of the Colony, which, in all probability, will make far greater 
progress during the next fifty years of its existence than in the 
half century just passed. 
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THE PARIS EXHIBITION—MACHINE TOOLS. 





MPROVED HOLLOW SPINDLE 


PARIS EXHIBITION— 
MACHINE TOOLS. 


Messrs. HULSE anDCo., Ordsal 
Works, Manchester, make a fine 
display of admirable machine 
tools at the Paris Exhibition, 
a few of which we illustrate. 

Fig. 2 is an improved double- 
geared screw-cutting lathe, with 
independent action for sliding 
and surfacing. The sliding and 
surfacing actions are operated by 
a side shaft driven from the lathe 
spindle through an independent 
arrangement of change-wheels, 
giving three different speeds; 
and friction clutches, operated 
at the front of the sliding car- 
riage, are provided for putting 
the actions in or out of gear in- 
s:autaneously. The guide screw 
for screw-cutting is inside the 
bed, where it is well protected 
and acts more nearly in the line 
of the cutting resistance than it 
would if arranged outside, re- 
versing mechanism acting on 
both the back shaft, and the 
guide screw is applied on the fast 
headstock, and the slide rest has 
an action for rapidly drawing 
the cutting tool back from the 
workandadvancing itagain. The 
lathe has 6in. centres, and the 
bed is 5ft. long. 

Fig. 1 isan improved hollow 
spindle lathe for turning, screw- 
ing, and finishing studs, pins, 
&c., up to 1}in. diameter out of 
long bars. The bars are passed 
through the spindle, which is 
fitted with a concentric chuck 
for gripping them while being 
operated on. Immediately each 
article is completed and cut off, 
the bar is released and fed for- 
ward so as to present a fresh por- 
tion to the action of the cutting tools. 
is saved by this system as compared with the old plan of cutting 
the bars into lengths and then centreing each length before 
putting it into the lathe. The lathe has only one headstock, 
which is double-geared, and is carried upon a bed formed with a 


trough, for catching the lubricant, and with shelves for holding | 
the cutting tools, &c., not in use. The sliding carriage, movable 
pinion | 


along the bed either by guide screw or rack and 
mechanism, at option, holds a capstan rest for six cutters and a 
screwing apparatus. 
chamfering, &c., and the screwing apparatus can be rapidly put 
in or out of position for operating on the work; and adjustable 
stops are provided for insuring exact repetition of diameters 
and length. 

Fig. 4 is a 5ft. patent radial drilling and boring machine. 


It stands on a base-plate, tee-grooved throughout its upper sur- | 


face. The radial arm is carried by a vertical slide, which is 


raised and lowered on the upright frame automatically by ascrew, | 


5ft. being admitted under the spindle when in its highest posi- 
tion. The spindle slide is traversed along the arm in either 
direction by a quick-threaded screw and hand wheels, one upon 
the slide itself and the other at the end of the arm, for con- 
venience in working. The spindle is rotated by a long revolv- 
ing tube, with hard gun-metal adjustable bearings above and 
below, and has a variable self-acting feed motion by a screw, with 
adjustable nut for taking up end play. Single gearing is pro- 
vided for drilling, and treble for boring; and these, in conjunc- 
tion with a four-speeded cone pulley, give eight changes of 
s 








GIRARD’s HyDRAULIC SLIDE Raitway.—The invention of Girard, 
who was killed during the Franco-German war has been again 
brought forward, and as the Chemin de Fer Glissant is now to be 
seen at work in the Paris Exhibition. 





“COLUMN” VERTICAL DRILLING AND BORING MACHINE, 


Much time and expense | 


The several cutters for sliding, ending, | 


MESSRS. HULSE AND CO., MANCHESTER, MAKERS. 
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IMPROVED 


RADI 


A SPRING COVER OILER. 





Tue illustration herewith represents an 
oiler, the cover of which is self-closing, 
without the screwing on of a cap, as is | 
common with the ordinary oiler. It is 
manufactured by the Penberthy Injector 
Company, of Detroit, Michigan. 
be seen by this sectional diagram, the cover 


Gj 


uit 


which passes down through the oil way and 
is fastened in its concave, threaded base. 
The filling of the oil cup is readily effected 
by lifting the cover against the slight 
tension of the spring, which of course is 
always sufficient to keep the cover in 
place in ordinary use, or even against any 


| 
j 
| 


cover so attached cannot be lost.— 
Scientific American. 











HANSELL’S STEEL WHEELS FOR COLONIAL 
TRANSPORT WAGONS. 


Messrs. HANSELL AND Co., of Sheffield, may be said to have 
| been one of the pioneers of the steel wheel and steel casting 
| trade, and amongst their many specialities in this line are the 
| above, which were introduced by them as long ago as 1884, and | 
| they are particularly busy in this line at present. These wheels | 

are for travelling on rough roads in the colonies, Spain, | 
| America, and in hot climates generally in place of built-up | 
| wheels, which are so constantly giving way in consequence of | 


As will | 


is held in place by a spring of fine wire, | 


considerable jar of machinery, while a | 





DOUBLE-GEARED SCREW-CUTTING LATHE. 


i li 





AL DRILLING AND BORING MACHINE, 


| the variation of temperature, Hansell’s improved wheels being 
| without fastenings or joints, and entirely in one piece. We 
| hear that a large user reports having twenty-five transport 
wagons now in use, and these wheels have been running under 





these upwards of five years, and great satisfaction has resulted. 
They are now practically as good as new, and the many draw- 
backs of wood and iron wheels formerly used are now entirely 
removed through their|adoption, The annexed engraving 
illustrates the article. 
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LETTERS TO THE EDITOR. 
We do not hold selves responsible for the opinions of our 
[We our. a , 
UNEXPLAINED DERAILMENTS. 


Sir,—When I wrote last week under this head, I referred to the 
steam acting in one cylinder as causing vibration laterally, in spite 
of a rigid connection between cylinders, but perceive that I am 
liable to be misunderstood from having omitted what I had 
intended further to have written. Those who urge that steam 
action cannot cause lateral vibration, do so on the claimed fact that 
owing to rigid frames the power is so distributed that the 
cylinder acts on each rail with equal effect, and as the steam 
pressure on the cylinder end has its opposite equal at the axle-box, 
there can be no tendency to cause lateral movement. Admitting 
this to be so for argument, it is then perfectly clear that in order 
to secure perfect equality at the rails the two wheels on the axle 
must be absolutely rigid; the axle itself must be equally rigid 
against bending and torsion, and there must be no play whatever 
in the bearings or axle-box guides. Unless those conditions are 
observed, it is obvious that the off-wheel cannot take up its share 
of the work, which consists in rolling forward on the rail and 
pressing its axle against the forward side of the box. If the 
forward side of the box is not there to be pressed forward 
the whole of the work will be done by the near wheel, 
which will press forward its own side until the frame is 
so much twisted that the off side has got to the rear 
sufficiently to encounter the off-side axle, which then urges 
it forward, but it will be to the rear all the same by the amount 
of the yielding of wheels and axle and the lost motion. This 
action constantly changing over from one cylinder to the other 
cannot fail to cause swaying, and does so, as anyone can see, especi- 
ally in outside cylinder engines. Inside cylinders are steadier 
because the cylinder power does not pass through a wheel, an axle, 
and another wheel to get at the off rail, but has to to each 
rail through an almost equal length of axleand one wheel. It isall 
very well in half theory to imagine an engine as a self-contained 
machine giving off power equally at two wheel rims, but this will 
not answer in practice. Anyone who has watched an American 


locomotive move from rest may have observed occasionally that 
when the axle-boxes have been loose and steam has come between 
the piston and front cover, the top of the wheel has moved back, 
under the influence of the pressure, turning as a lever upon the 
railas afulcrum, I say an American engine, because in these the 
wheel is wholly exposed, and the peculiarity becomes visible. The 
wheel rolls back, in fact, until the axle-box presses against the rear 
side of the guides, and then the wheel rolls forward, not under the 
action of the crank pin, for this rolls it backwards, but under the 
pressure of the frame on the axle as the frame is forced forward by 
the steam on the front cover. Thus in a 4ft. wheel with a 2ft. 
stroke a pressure of one ton in the cylinder pushes the axle-box 
back with a pressure of half a ton. The cylinder cover advances 
with one ton pressure. There is thus a net forward action of half 
aton. As this is the true action of the steam, it cannot be good 
practice to assume an engine as self-contained. 

Further, when it is argued that steam acting on the frame in 
one direction through the cylinder cover exactly counterbalances 
itself by transmitting an opposite pressure through the piston to 
the axle guides, and therefore the frame side does not tend te 
move forward, it is quite overlooked that this action only takes 
place on the assumption that the moving parts have no weight. 
Actually, the steam pressure on, say, the forward cylinder cover is 
not resisted by an equal pressure on the axle guides, but by the 
piston. This, on the dead point, is moving forward over the rail 
at the same velocity as the cover. Steam is admitted between 
them, and urges one forward but checks the other. The cylinder 
cover thus moves forward under steam pressure, which is literally 
pumped against it by the inertia of the piston, &c. The whole side 
of the engine moves forward without a corresponding back action. 
Take the engine when the crank pin is just off thecentres, and assume 
one-half the pos taken up by inertia. Then for 100Ib, trans- 
ferred from the cylinder covers to the axle-box we have only 50 |b. 
opposing pressure. This leaves for the two positions of the crank 
chosen a net result in one case of 50 lb. forward, and in the other case 
50 lb. backward. The engine does not move back simply because 
of its own inertia, which carries it forward to a position where it 
can utilise the energy stored in the moving parts ; but the activity 
is there and must have its effect, and this must be on one side 
only. In fact, while the off-side of the engine is free to continue 
unimpeded in a forward direction, the working side is for the 
moment being forced back by steam on the back cover, which acts 
on the cover with full power when the crank is ata position of least 
moment and cannot exert forward turning effort. Inertia may thus 
exert a great influence on the distribution of power which no 
amount of frame or axle rigidity can conceal, and such influence is 
probably most severe at high s, because of the increase of the 
inertia action being more rapid than the increase in the rapidity of 
the alternation. This shows the importance of good axle-box fits, 
and seems to indicate that inside connected engines will be the 
steadier. W. H. Boots. 

4, Fenchurch-avenue, July 27th. 
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THE LOA VIADUCT. 


Sir,—I have just read with great interest the account of the 
above viaduct in your issues of April 19th and April 26th, and would, 
with your permission, offer a few comments upon it. The first 

int that strikes me is its remarkable resemblance to the Kinzua 

Yiaduct on the New York, Erie, and Western Railway in America. 

The height is about the same, the arrangement of alternate long 
and short spans very similar, and the construction of the trestles 
and the mode of bracing taem almost identical, with the same 
features in the Kinzua Viaduct as illustrated in Engineering of 
December 22nd, 1882, 

It is very pleasing to see the good points of American engineer- 
ing being thus adopted by English engineers. There are, however, 
certain points in which the Loa Viaduct differs from its prototype, 
and for which I have a difficulty in discovering a justification. The 
first is the quantity of metal used. At Kinzua a viaduct 2052ft. 
long, with a maximum height of 301ft. and an average height of 
176ft., carrying a 4ft. 84in. railway, with the heaviest locomotives 
in use anywhere, was constructed with 1562 tons of iron, At Loa 
a viaduct 800ft. long, 314ft. maximum height and 170ft. average 
height, carrying a 2ft. 6in. gauge railway, required 1115 tons 
of iron. In other words, the Kinzua Viaduct, with a broad gauge 
and heavy locomotives, contains ‘76 of u ton of iron per foot in 
length, while the Loa, with a narrow gauge railway, with small 
locomotives, and a rather smaller average height, requires 1°39 tons 

r foot, or nearly twice as much. 

It cannot be urged that the Kinzua is a flimsy or dangerous 
structure, for all the sizes and strains have been published, and in 
common with others I have checked considerable portions by cal- 
culation, and find the stresses to be by no means excessive. Where, 
then, is the immense excess of metal at Loa used, and what is its 
justification! A second point that comes out on inspection is the 
complicated nature of the girders at Loa, as contrasted with the 
a ape type at Kinzua. I have endeavoured to count the rivets in 
each of these girders as illustrated, and find only 900 nvets ina 
60ft. girder at Kinzua, as against 1500 rivets in an S0ft. girder at 


Loa. Surely this must mean greater cost, while what advantage 
is obtained I cannot discover. : 

These lofty viaducts are of such importance in mountainous 
countries that the question of their economical design is one well 
worth discussing. W. C, Kernort, 

Professor of Engineering. 

The University of Melbourne, June 17th. ; 

P.S.—It would be interesting to know the cost of the Loa viaduct. 
The Kinzua cost £49,375, or £24 per foot,—W. C. K. 

[Professor Kernot must not suppose that English engineers are 
likely to set up the Kinzua Viaduct as their model, or to recognise 
the Loa Viaduct as embodying American practice. He must also 
be reminded that although the stresses in a structure may be the 
same whether calculated in England, America, or Australia, the 
opinions of engineers in the several countries may vary very much 
as to necessary factors of safety. A larger factor might have saved 
many bridges and viaducts that we know of.—Eb. ] 





INDICATOR DIAGRAMS, 


Str,—With regard to Mr. Willett’s inquiry concerning indicator 
diagrams, there seems to be a neglect by text-book writers of that 
care which should be taken in their combination if the expansion 
curve obtained is to be compared with any standard curve of expan- 
sion, 

In the special case given by your correspondent, and alsoin most 
compound engines, it is clear that the steam of which the card 
shows the diagram may be divided into two portions, viz., the 
working steam passing through the cylinders, and the cushion 
steam or the amount shut up in the cylinder for compression. 

The first is a constant amount for the three cylinder, the second, 
or cushion steam varies, as a rule, in each cylinder. The amount of 
the second can always be obtained by producing the compression up 
to the initial pressure, and is represented in the diagrams by cy, 
cs, and c’y respectively for the H.P., I.P., and L,P. diagrams, and 
the difference between this amount and the clearance volume 
added to the volume swept by the piston before cutting off is the 
amount of working steam. The curve shown by the indicator card 
is that due to the expansion of these two volumes, and it is toa 
certain extent distorted by the varying character of the second, and 
for the purposes of comparison it is necessary that the standard 
curve should have a proportionate distortion. To obtain this, pro- 
duce the compression curves of each diagram up to the initial pres- 
sure as in the figure. The volume cy —o the part of the 
clearance space filled by cushion steam and cy, the portion of clear- 
ance which has to be filled by incoming steam, 

Now draw a vertical line A B to represent zero volume of H.P. 
card, draw another vertical line at a distance to the right of this 
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representing the clearance space, and lay down the H.P. diagram 
to the scale of combination diagram, then draw the standard curve 
C D to touch this. 

Produce the compression curve down to cut a horizontal line at 
the initial pressure of the I.P. diagram in the point K. From this 
point measure off a distance K L corresponding to the volume cx}, 
and lay down the I.P. diagram touching a vertical line through 
L; draw another vertical line E F at a distance E L representing 
the clearance volume, then E F will be the line of zero volume for 
the I.P. cylinder. The same method may be adopted for the 
L.P. cylinder, and our diagram will be complete, care being 
taken to form each portion of the standard curve from its 
own zero line. The standard curve will then show the expan- 
sion if the steam remained in the form of steam throughout 
the cylinders, and the variation of the indicator diagrams from it 
will give a clue to the actual behaviour of the working fluid. 


Moreover, the true ratio of expansion will be seen to be - , the 
volume of the working steam at the point of release divided by its 
initial volume, not as usually taken, the ratio of volumes swept by 


the piston “° , which often bears no closer relation to real ratio than 
to 


nominal to actual horse-power. T. P. RENNOLDSON. 
Garfield Chambers, 44, Royal Avenue, 


Belfast, July 24th. 





THE REPAIR OF ROADS. 


Sir,—I have read with interest your correspondent, ‘‘ A Rate- 
payer's,” letter, in your issue of the 19th inst., and venture to send 
ves a set of the pamphlets published and distributed gratuitously 

y this Association, from which you will see that the views ex- 
pressed by your correspondent are almost identical with the pro- 
gramme laid down by the Roads Improvement Association for 
securing better roads at a saving to the ratepayers. If he will 
forward me his address I shall be pleased to send him some of the 
pamphlets, in the hope that a distribution of them among the 
members of the local board and surveyor responsible for the road 
in question may be the means of bringing about the adoption of a 
better, cheaper, and more efficient system of repair than at present 
obtains. Joun Puiturps, Hon. Sec. 

The Roads Improvement Association of Great Britain, 

57, Basinghall-street, E.C., July 25th. 





HISTORY OF WIRE ROPE CONSTRUCTION, 


Sir,—In your issue of June 7th there is a reference to the inven- 
tion of wire rope. The accompanying statement is taken from a 
catalogue of the California Wire Works of this city, and I have had 
occasion to verify its truth :— 

“The adaptation of iron wire to the manufacture of ro 
to Mr. Andrew Smith, a civil engineer by profession, an 
of Dumfriesshire, in the south of Scotland. His first experiments 
were made in 1828. As a substitute for raw hide ropes, he 
employed wire counterbalance ropes for shutters and elevators; and 
the partial success he met with was encouraged by the great 
advance in the price of Russian hemp. His first patent was dated 


sis due 
a native 





January 12th, 1835; his second patent was dated March 26th, 1836, 
A third patent was granted him on December 2Ist, 1836, and a 





—————— 


fourth patent was granted him March 20th, 1839; and at subse. 
quent dates other patents were issued him for improvements jp 
wire ropes and wire rope machinery. Since then wire rope has 
become an important industry, and has added much to the Wealth 
of the country in helping to develope the iron interests,” 

Mr. Andrew Smith there referred to was born November 30th 
1798, and died May 17th, 1861; was buried in Dryfesdale church. 
ao, in the south of Scotland—a tombstone marks the 

urial spo 

Mr. Andrew Smith was undoubtedly the original patentee anq 
manufacturer of wire rope. I have been to some pains to hunt up 
the facts, and find his patents recorded in the ‘Repertory of 
Patent Inventions.” He was an active member of the Society of 
Arts, lectured there as far back as 1845 or 1846; had a long Ad 
suit with Robert Sterling Newall—lately deceased—in regard to 
wire rope patents; had wire rope works at Great Grimsby, and 
later at the Isle of Dogs, A. 8, HALupig, 

San Francisco, California, 

July 8th. 








WATER-TUBE BOILERS, 

Sir,—As makers of every class of boilers, you will scarcely 
think we have any ‘‘axe to grind” in expressing our astonishment 
at the article in this week’s issue on ‘‘ Water Tube Boilers.” Wij] 
you kindly inform us who are the ‘‘ high-class engineering world” 
who are exchanging the Lancashire for either the Galloway or 
water-tube boilers! We can assure you that there were never so 
many Lancashire boilers on order as at present ; and, further, that 
nearly every boilermaker of any repute is making them to work at 
100 lb. and 150 1b. pressure, and there are some on order to work 
at 185lb. Pray what is there to prevent Lancashire boilers being 
made to carry these pressures ! 

You will admit that there were Lancashire boilermakers who in 
the early seventies were making the present official standard 
boilers of the official material also, and some in the sixties. Do you 
think they have gone back? If so, we would recommend you to 
come and have a look round the Lancashire boiler works, and we 
will be most happy to give you introductions to go through a 
number of them ; and we believe a will find it extremely ditticult 
to find an equal number of works in the marine, locomotive, and 
water-tube boiler makers to come alongside of them, either for 
first-class work or equipment. We can assure you if the Lancashire 
boilermakers are not as far ahead of the others as they were in 
seventies, they are still in the van. 

What would be very valuable information to us is, where has 
forced blast been successfully applied to water-tube boilers! Our 
experience is, that they cannot stand firing equal to ordinary 
Lancashire boiler every-day practice, namely, 201b. of coal per 
square foot of grate. We shall be glad to know where the 
water-tube boilers can be seen working satisfactorily doing even 
this. JOSEPH ADAMSON AND Co, 

Hyde, July 29th. 





FIRE HOSE CONNECTION FOR LOCOMOTIVES, 


Sir,—Noticing a letter in your correspondence column of July 
26th upon the above subject, we beg to say that we have, fora 
number of years, made locomotive injectors with a fire hose branch 
for the purposes mentioned by your correspondent, Mr. William 
Warren. GRESHAM AND CRAVEN, LIMITED. 

Craven Ironworks, Ordsall-lane, Manchester, July 30th. 








THE WHITE STAR LINER TEUTONIC. 


THE new steamship Teutonic, of the White Star Line, arrived at 
Liverpool on Monday after her first trial cruise. She is the first 
merchant vessel built to comply with the conditions of an Admiralty 
subsidy. As she is to take part in the review of the fleet at 
Spithead on Saturday, she is fitted with four of her complement of 
twelve 5in. guns. guns are to be placed six on either side 
upon the promenade deck, and those at present in position are 
fixed at the extremities of the ship. 

The vessel has been built by Messrs, Harland and Wolff for 
Messrs. Ismay, Imrie, and Co., and may be regarded as absolutely 
the safest ship afloat. She is fitted with twin screws; and the 
whole of the machinery, engines, boilers, and coal for working 
either screw independent completely from its neighbour by a fore- 
and-aft bulkhead, which extends from the after end of the engine- 
room to the forward end of the foremost coal bunker, and, in fact, 
intersects the six largest of the twelve watertight compartments 
made ” the eleven ordinary transverse bulkheads. This fore-and- 
aft bulkhead is pierced by only one locked door, the key of 
which is held by the chief engineer. The doors between the 
engine-rooms and the stokeboies are in every instance duplicated, 
and the duplicate door is in every case under the control of the 
captain on deck, When liberated they close by their own weight, 
but they are fitted with glycerine cataracts to ease their descent. 
In the event of water flowing into the ship the dvors will close auto- 
matically. As the water rises in the bilge it will buoy up a hollow 
piston attached toa rod. . This rod on being pushed up about lft. 
removes the catch that holds the door. 

The engines are triple expansion, with three cylinders of 43in., 
68in., and 110in. in diameter, and they have been constructed to 
develope 17,000-horse power. The pistons have a 5ft. stroke, and 
the machinery, in accordance with gg og bt og a bas all 
been placed below the water line. The boilers are twelve in 
number. Some are 12ft. and some 12ft. 6in. in diameter and 17ft. 
long, with six furnaces in each, and a grate area of 1163ft. The 
furnaces are fed with forced air to a moderate extent above the 
fuel and under the grate, and the boilers are designed to work up 
to 180lb. The initial pressure in the intermediate cylinder 1s 
801b., and in the low about 161b., with a vacuum of 2/in. The 
full pressure was not reached during the experimental cruise; 
indeed, some of the furnaces were not lighted, nor has there been, 
as yet, any trials of the maximum speed. The actual trial will 
be made in the Atlantic, starting on the Wednesday after the 
review. 

The propellers, which are 21ft. 6in. diameter, with a pitch of 
28ft. Gin. and a superticial area of 128ft., form a subject of special 
interest in this ship on account of the unusual manner in which 
they are placed. They overlap each other to the extent of 5ft. 6in., 
or, in other words, they each extend over the centre line 2ft. Sin. 
The centres of their axles are 16ft. apart, and the port side pro- 

lier is 6ft. forward of the starboard, measuring from boss to 
| The port propeller is a left-handed screw and the starboard 
a catbeemiak ; thus both work away from the ship ; and the port 
propeller working in the loose water of the after screw makes two 
revolutions a minute more than its twin, The propeller shafts are 
199ft. and 205ft. long respectively, and are entirely encased to the 
boss of the screw. e hull is very much cut away under the 
stern, and a large space bas been cut in the frames to admit of the 
massive casting that carries the screw shafts. The stern-post is 
connected with the rudder-post by a bar on the line of the keel in 
the ordinary way, the scheme of allowing the rudder to be 
suspended without support below having been abandoned as 
dangerous, 

The vessel herself is 582ft. long—the longest ship afloat— 
57ft. 6in. broad, 39ft. 4in. deep, and has a gross tonnage of 9685 
tons. She has a cutter stem, and, relying wholly on her two sets 
of engines, the masts are little more than three bare poles without 
yards, 30ft. up the foremast is a sort of crow’s nest for the look- 
out. Accommodation is provided for 300 first-class, 150 second, 
and 750 steerage passengers. She has a promenade deck 245ft. 
long, with a clear way of 18ft. on each side of the deck-houses. 
Some portion of this promenade is covered by an awning deck, 
which is used for stowing the boats. For the fittings and 
decorations throughout the boat, it must suffice to say that 
they are unusually lavish, even in these days of sumptuous ocean 
travelling. 
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RAILWAY MATTERS, 


Tnx convention for the construction of the Athens- 
Larissa Railway was signed on the 27th ult. 


To the close of the t financial year the total amount 
expended on railways in New Zealand was £14,875,187. 


Iv is stated in the Colonies and India that the Tas- 
manian Government intend commencing the construction of ag 
rolling stock at Launceston on an extensive scale, having now a 1 
the necessary appliances, 


Ir is reported that the New South Wales Government 
intend to almost immediately proceed with the duplication of the 
railway from Granville to Liverpool and the Newcastle line between 
Adamstown and Taralba. 


Tux South Australian Railway Commissioners have, 
Colonial papers say, decided to adopt the Westinghouse automatic 
brake on the broad gauge, and the antomatic vacuum brake on the 
narrow gauge lines in the Colony. 


Tue earnings of the St. Gothard Railway are now 
steadily increasing. Thus, last year they amounted to 2,309,081f., 
as against 2,172,556f. in the preceding year. It is also said that 
there is a good increase this year. 


Tur Montreal tubular bridge, according to a current 
rumour, is threatened with removal and the erection of a modern 
truss bridge upon its | ype by the officials of the Grand Trunk Rail- 
way. The estimated cost of the change is set down at about 
1,000,000 dols. The American Lngineering News, however, says the 
rumour is without substantial grounds, 


An interesting lecture was delivered on the 23rd ult. 
at Simla, by Colonel Le Messurier, on the ‘ Russians in Central 
Asia,” and was based on his personal experience. Dealing with the 
question of steam transport on the Caspian, he stated that the 
Russians, even with their present steamers, were able to convey 
47,000 men from Batoum to Uzun Ada, the starting point of the 
Transcaspian Railway, in twelve days. The railway, he said, had 
been pushed forward 24 miles daily, and would now be carried 
northwards to join the great Siberian-Pacific Railway. When that 
line had been completed, twelve days only would be required to go 
from St. Petersburg to Vladivostock, and fifteen days to Pekin. 


A GERMAN contemporary gives some interesting com- 
parisons between the earnings of railways and tramways in Berlin. 
For instance, the average diurnal earnings of Prussian railways 
last year amounted to 27 marks, whereas the earnings of the Great 
Berlin Tramway Company reached 40°3 marks a day per car. If 
the number of seats inthe two kinds of conveyances be compared 
whilst they are running, it appears that a seat in a railway carriage 
only yielded 63 pfennigge in twenty-four hours, as against 2 mar’ 
by a seat in a tram car in eighteen hours, Although the contem- 
porary quoted by the Railway News says the two means of traffic 
are difficult to compare, these figures should certainly have atten- 
tion in the fixing of railway rates, 


Proressor Mine, of the Seismological Society of 
Japan, has invented what the Railway News thinks a very interest- 
ing self-recording instrument for railway trains. ‘‘It shows when 
a train stops, for how long, and whether at a station, signal, or 
siding. It indicates also the upward and downward vibrations due 
to the condition of permanent way, and points out the defects in 
bridges, sleepers, and ballast, as well as vibrations due to oscilla- 
tion of the train. The mechanism has, it is stated, worked satis- 
factorily in Japan, and on a journey across the American continent, 
and arrangements are being made for having it tried on some of 
the English and Scotch lines,” It would be pleasant to think that 
some useful purpose had been found for these much-talked-of jog 
instruments, but the above-mentioned seems to be as useless as 
those for the continuous record of earth tremours. Such an instru- 
ment would, for instance, register a good many miles while the 
train stood at the ticket platform on Battersea Bridge. 


Tue Bill recently signed by the Governor of New York 
State, allowing the street railroad companies to substitute 
mechanical motive power for horses, is, the Electrical World 
observes, an important one. We hope in time to see it lead to a 
general use of electric motors on the roads in this city, but we 
apprehend that its first effect will be to encourage cable traction, 
for the reason that for some years past one or two roads have had 
their minds fixed on cables, and will not be satistied till they have 
given them atrial. The difficulty about the destruction of old and 
new street paving is, however, a serious one, and it may stand in 
the way of cable work onan extensive scale, The situation, in 
fact, is not an unfavourable one for electricity, and we expect to 
see it availed of for the introduction of one or other of the systems 
of electric traction. Boston has been setting New York a brilliant 
example in this respect, but it is still open to New York to bring 
itself abreast of the improvements of the day and hour in urban 
passenger traffic. 


Tue last quarterly return of railway accidents and 
casualties in the Uni Kingdom shows that the three months 
ended March 31st last cannot on the whole be compared favourably 
with the corresponding period of 1888, In one respect, indeed, 
panes were more fortunate, inasmuch as only eighteen were 

illed this year, a decrease of five; but of injured passengers there 
were 400 instead of 344. One hundred servants of companies or 
contractors were killed, instead of 88, and the injured were 688 in 
number, showing the large increase of 137. Sixteen persons were 
killed and nine be png while passing over railway crossings, in- 
stead of twelve and nine; 87 tresp 3~-this includes suicides, of 
whom there were 21—were killed and 25 injured, instead of 71 and 
22 respectively ; and of other persons not classified four were killed 
and seventeen injured. Altogether the list for the first quarter of 
the year shows 225 killed and 1139 injured, in place of killed 
and 934 injured in the corresponding period of 1888. Several 
accidents, however, occur at railway stations or on railway premises 
besides what are caused by the movement of railway vehicles. If 
these are included, the total number of personal accidents reported 
to the Board of Trade by the several companies amounts to 239 
persons killed and 2660 injured. 


Tue Delagoa Bay railroad war, says the Railroad 
Gazette, is not a large one, but it presents several interesting features, 
which our American contemporary presents characteristically in the 
following :—‘‘ Some four years ago Portugal granted a charter to an 
Anglo-American company authorising it to build a railroad fifty- 
eight miles long, connecting Delagoa, in Portuguese Africa, with 
the Transvaal gold fields. Fifty-four miles were completed more 
than a year ago, and have been open for traffic ever since; but 
the remaining four miles lay in an extremely difficult country, and 
could not be finished within the time limit contemplated by the 
charter, On this account the Portuguese Government declared 
the concession forfeited, and apparently attempted to take posses- 
sion of the road without regard for the rights of the company. 
But this was not so easy. England took the matter seriously, and 
prompaly arranged to send a gunboat to the point threatened. 

e seemed to be on the eve of a railroad war between England 
and Portugal. But more peaceful counsels prevailed. The gun- 
boat frightened the Portuguese more effectively than a general 
freight agent could have done. This is not because a gunboat is in 
itself more dangerous than a general freight agent. On the con- 
trary, we are convinced that more property has been destroyed in 
the last ten years by general freight agents than by gunboats, 
But a gunboat, armed with modern weapons of precision, usuall 
hits what it aims at, while a general freight agent, armed with 
irresponsible authority, does not. We commend the study of this 
distinction to presidents who think of engaging in railroad wars,” 








NOTES AND MEMORANDA. 


Ir is said that Chicago has now a population of more 
than a million. 


In London last week 2376 births and 1553 deaths were 
registered. Allowing for increase of population, the births were 
411, and the deaths 275, below the average numbers in the corre- 
sponding weeks of the last ten years. 


Tue cost of the wel of the electric light in Leeds 
is given by Mr. Hewson, M.I.C.E., the borough engineer, as about 
1d. per hour for four 16-candle lamps, and he thinks that the cost 
of eight 10-candle lamps would also be about 1d. per hour; that is 
to say, tae cost inside the works, 


AccorpineG to an American paper, the cost of distri- 
bution of food in American towns is very great. The distribution 
of bread, after it is baked, now costs the average workman ina city 
as much as it does to grow the wheat, mill it, barrel it, move it 
1500 miles, and convert it into bread, all put together. 


Tue annual death-rate in London per 1000 from all 
causes, which had been 19°3 and 18°7 in the two preceding weeks, 
further declined last week to 18°6. During the first four weeks 
of the current quarter the mean death-rate was 18'2 per 1000, 
and was 2°5 below the mean rate in the corresponding periods of 
the ten years 1879-1888, 


An incandescent lamp known as the Backstrom lamp 
has a filament of carbonised silk ; the filament is of high resistance 
and isrun at three watts per candle, the 16 candle-power lamp 
absorbing 49 watts, so that 15 may be said to go to an electric 
horse-power, In the interior of the globe the filament passes 
through an eyelet, so that vibrations of a sufficient amplitude to 
break the filament are prevented. 


Last year the United States production of lead in- 
creased to 180,555 short tons from 160,700 tons in 1887. The 
increase was due principally to the heavier receipts of lead in 
Mexican silver-lead ores from 15,000 tons in 1887 to over 27,000 
tons in 1888, The average price in New York was 4°41 cents per 

und, The production of white lead, chiefly from pig lead, was 
9,000 short tons, valued at 10,680,000 dols, 


A yew artificial leather is described in an English 
patent of 1888 by N. F, E. Rapeand as follows:—‘“ Leather refuse 
or cuttings are ground and made into a fibrous paste, with which is 
mixed a glue or gelatinous compound containing fatty matter and 
glycerine. The paste may be spread and formed into plates by 
machinery, to be afterwards rolled and calendered. As exemplify- 
ing the composition, the following proportions may be taken :— 
Leather refuse, 78—90 parts ; gelatine, 4—8 parts; tallow, 1—2 
parts; glycerine, 5—12 parts,” 


A paper on “A Flow of Molten Glass occasioned by 
the Accidental Piercing of a Glass Furnace,” was recently read 
before the Paris Academy of Sciences by M. F. Fouqué. An 
account is given of the sudden escape of about 4000 kilos. of 
molten glass from the Clichy-la-Garenne Works, and a comparison 
is drawn between the action of the discharge and that of volcanic 
lavas. The absence of bubbles near the surface of the former, and 
the other differences noticed between the two streams, are attri- 
buted mainly to the different chemical composition of the initial 
magma of each subst The liastonite peculiar to the 
vitreous flow solidifies under very different conditions from those of 
= feldspars and ferro-magnesian bisilicates occurring in the molten 
javas, 


In their report on the water supplied to London during 
June, Mr. William Crookes, F.R.S., Dr. William Odling, and Dr. 
C. Meymott Tidy, say, during the past month the progressive 
increase in degree of freedom from organic matter, manifested by 
the water supply during the first five months of the year succes- 
sively, was not found to be sustained. Taking the Thames derived 
water for comparison, the mean proportion of organic carbon 
present in 100,000 parts of the water, during each of the first six 
months of the year my was found to be as set forth below 
—the mean proportion of ‘144 grain of organic carbon observed 
during the month of May, corresponding as nearly as may be to 
about a quarter of a grain of organic matter per gallon :—January, 
an February, ‘161 ; March, ‘161; April, 154; May, ‘144; June 





In the neighbourhood of Ekaterinburg, in the Province 
of Perm, an apple-green clay containing nickel was long ago dis- 
covered. The Journal of the Society of Chemical Industry says :— 
‘“*It contains a very pure hydrated nickel and magnesium silicate, 
and is free from cobalt, sulphur, and arsenic. 330,000 puds—1 pud 
= 401b.—of this ore have of late years been treated. By the 
metallurgical process a nickel containing 97 per cent. of the pure 
metal may be obtained. Large quantities of this ore occur ina 
quartz vein which, it is calculated, will certainly yield 200,000 puds 
of metallic nickel. Recent analyses by Huntingdon prove that the 
ore from the quartz vein contains about 7 per cent., and the soft 
ore 14—19 per cent. of nickelous oxide. It is pro’ to prepare 
the pure metal electrolytically. Samples of the latter have given 
an excellent alloy with steel and aluminium. The alloy contains 
60 per cent. of iron, 20 per cent. of nickel, and 20 per cent. of 
aluminium.” 


A metuop of making grained negatives for zinc etching 
without a screen is described by W. T. Wilkinson in the Phvto- 
graphic News, This is done by coating the plates with an emulsion 
containing sulphate of baryta in very fine powder, and well shaken 
up before coating. Pictures are taken upon these plates, and 
developed and fixed in the usual way; but the image, instead of 
being smooth and nice, will be covered with myriads of fine pin- 
holes, These negatives are used for printing on the zinc in bitu- 
men, then etched in relief for type blocks. Instead of sulphate of 
baryta, carbonate of soda, &c., may be used in the emulsion, and, 
after fixing, immersion in weak acid will develope the pinholes, 
The bromo-chloride emulsion may be used upon collotype plates, 
followed by drying them in the oven at a high temperature, expos- 
ing under a reversed negative. Develope and ink up as for the 
oad pull the transfers upon ordinary lithograph transfer paper. 

'o obtain a coarser grain, soaking in warm water will develope the 
reticulation. 


Mr. H. P. Woopwarp, Government Geologist for 
Western Australia, sends Nature some interesting particulars of 
both coal and tin discoveries in thatcolony. He writes :—‘‘ On the 
south coast, where a small stream flows out, called Fly Brook, coal 
has been found of a very good quality, but there is no port nearer 
than Albany or Vasse, and this latter is not a good one. There 
seems to be a line of coal-bearing country between the coast range, 
which runs north and south from Cape Leeuwin to Cape Naturalist 
and the main highlands; much of it covered with sand and swamps 
at the surface, but under which, I believe, we shall find coal- 
measures which may extend west beneath Perth to the Irwin river. 
There is one 5ft. seam and several smaller, averaging 17ft. of coal 
in 200ft. of rock. There are twoor three outcrops in the bed of the 
Creek of a much-weathered but gooti coal, some of which is highly 
bituminous. In the Fitzgerald coalfield is only brown coal or 
lignite of no value, but there is some good-looking gold-bearing 
country near it. Ata place called Bridgetown tin has been found. 
Little work has been done yet, but, as far as I am able to judge, it 
seems to indicate the biggest ~—— of the kind that has ever been 
found. One shaft, 18ft. deep, will wash all the way down at about 
41b. or 51b, to the pan, and they have not got to the bottom of it 
yet. The richest works in other colonies are rarely more than 2ft. 
or 3ft. deep. Tin has been found at the surface, in the sand, over 
an area of about 100 square miles, but no sinking, except the one 
shaft, has yet been made; and as the surface is covered, either 
with sand or clay ironstone, the formation cannot be seen at all.” 











MISCELLANEA. 


Messrs, WHEATLEY Kirk, Price, anp Goutty have 
issued a catalogue witb particulars and plan of the Britannia Works, 
Birkenhead, and of the plant and machinery, &c., which they are in- 
structed to sell by auction on the 7tb, 8th, and 9th of this month. 


THERE appears to be some truth in the rumours from 
Baku, to the effect that a permanent decrease is showing itself in 
the production of naphtha in that region. Many new borings 
have been made, but the results by no means realise the hopes or 
expectations of the speculators. 


Tue effects of a terrible storm, which swept over 
Szegedin on the 24th and 25th ult., are reported. A Times corre- 
spondent says, the gale blew down the circus in the town, carried 
away twenty-one windmills out of twenty-four in the environs, and 
caused the deaths of nine persons. 


WE have received a copy of a report of the Electric 
Lighting Committee of the Town Council of Leeds, which contains 
a review of the proceedings of the Committee since its formation 
and the particulars of a scheme for lighting the town from a central 
station. The report also refers to the recent proposals and accepted 
suggestions of the Committee, and shows that the subject is under 
serious consideration, and that Leeds means to move, but not too 
quickly. 


Tue Union Steamship Company’s Royal Mail Steamer 
Tartar, which arrived at Southampton at 4.15 a.m., on Sunday, 28th 
July, has made a very rapid passage from Cape Town. She left 
that port at 5.43 p.m. on the 10th July, and the distance run, 5986 
miles, vi@ Madeira, was accomplished in 17 days 10 hours 32 
minutes, gross time, the net steaming time being 17 days 6 hours 
11 minutes, giving an average speed over the whole distance of 
14‘5 knots per hour. 


Messrs. C. IsLER anpd Co., London, have recently 
completed some neteworthy artesian wells, amongst them one at 
Messrs, C. Vaux and Sons’ brewery, Sunderland, a 7}in. internal 
diameter tube well, 221ft. deep, through magnesian limestone. 
The supply obtained exceeds 3000 gallons per hour, and is pro- 
nounced of excellent quality. At the Friary and Holroyd’s 
Brewery Company, Guildford, a supply has recently been obtained 
from a 350ft. tube well. Several others are in course of sinking. 


We hear that one of the largest firms of manufacturers 
of traction engines in Great Britain are considering the manufac- 
ture of Proctor’s steam diggers, and that an arrangement is being 
negotiated with Messrs. C, Burrell, and Sons, the present sole manu- 
facturers, whereby a sub-licence will be granted to the firm in 
question. Should this arrengement be carried out, the opposition 
to the improved system of digging land will in a very great measure 
be done away with, and a strong impetus will be given to the 
manufacture of steam diggers. 


Tue Government Geologist of New South Wales has 
prepared a map showing the areas within which artesian water- 
supplies may be bored for with good prospects of success, Water- 
bearing formations extend for 60,000 square miles in the arid parts 
of the colony, where permanent supplies are most needed ; and 
the system of artesian wells is being widely adopted throughout 
Australia with the most satisfactory results. Large tracts of good 
pastoral country, which have hitherto been totally valueless through 
the want of a regular water supply all the year round, are now, it 
is said, capable of supporting flocks and herds, 


Tue “Journal” of the British Society of Mining 
Students for June shows that this Society is well supported by 
active members, some of whom contribute excellent papers. The 
journal is well printed, and the June number contains a larger 
number of illustrations than usual, and many are inserted in the 
text, which is carefully edited. The papers include ‘‘Coal Cutting 
by Electricity,” by H. W. Hughes; ‘‘ Hydraulic Pumping,” by 
W. Walker, jun.; “‘ Description of Seams and some Methods of 
Working in the Forest of Dean Coalfield,” by J. J. Joynes; and 
‘* Historical Notes on Underground Haulage,” by H. F. Bulman. 


THE Sims-Edison electric torpedo is described as 
follows in the Scientific American:—‘'The torpedo consists of a 
submerged portion attached to a float having the form of a boat. 
The submerged portion is a spindle-shaped copper shell containing 
the propelling machinery, a cable by which the current is conveyed 
to the electric motor and steering apparatus, and a charge of 
dynamite or other explosive. The spindle-shaped shell is con- 
nected with the float at the bow by means of a triangular steel 
frame, and at the stern by a post and an angled bar. The float, 
which is of copper, is made air-tight and filled with buoyant 
material, so that if it should be perforated it will still be able to 
sustain the submerged part. The triangular frame which connects 
the two parts at the bow extends up over the top of the float, and 
serves to either lift obstacles with which the torpedo comes in con- 
tact or to depress the torpedo, enabling it to run underneath tne 
obstruction.” 


TxHEmonthly report of the Steam Engine Makers’ Society 
just issued is very much a repetition of the preceding one. The re- 
ports from various districts are to the effect that there is continued 
activity in all branches of trade, with employers frequently 
requiring men who cannot in all cases be supplied. There is cer- 
tainly no indication in the reports of any approaching slackening 
off in the activity prevailing throughout the industrial centres. 
Most of the works have sutticient work to keep them fully em- 
ployed all through the present year, and in some instances well 
into the ensuing year. The returns as to employment show a 
slight but almost inperceptible decrease, the percentage of out-of- 
work members being in fact now so small that it can scarcely 
undergo further reduction. It remains at a little under 2} per 
cent. of the total membership on actual donation, and this is the 
lowest percentage of unemployed that has been recorded for a 
number of years past. 


Tue following information respecting the river and 
canal traffic of Germany in 1887 relates to vessels and rafts navi- 
gating the rivers and canals mentioned, and whose arrival or depar- 
ture has been notified at the places specified:—On the Nieman, at 
Schmaleningken ; the Vistula, at Thorn; the Canal of Bromberg, 
at the second lock; the Oder, at Ohlau; the Spree, at Berlin; the 
Elbe, at Hamburg; the Weser, at Bremen; the Ems, at Nieppen ; 
the Rhine, at Emmerich and Mannheim ; the Sarre, at Gudingue ; 
and the canal from the Rhine to the Marne, at Altkirch—frontier 
of Alsace, The total traffic, ascending and descending, reported at 
the above places, attained the following proportions in 1887 :— 
132,863 boats with cargoes, and 35,989 without cargoes, amounting 
in all to a total of 168,852 boats, with a tonnage of 28,577,000 tons 
against 157,722 boats with a tonnage of 26,210,000 in 1886; and 
146,378 boats, with a tonnage of 22,951,000, for the average of the 
years 1881 to 1885. M. Hewin Belle, the French Consul-General 
at Franfort-on-the-Marne, from whose report these particulars are 
taken, states that previous to the year 1881 there were no complete 
returns relating to German river and canal traffic. The weight of 
goods shipped on these boats amounted in 1887 to 17,568,000 tons, 
in 1886 to 16,002,009 tons, and for the average of the years 1881 to 
1885 to 14,318,000 tons, The increase in the general movement at 
the places mentioned above, in the year 1887, as compared with the 
average of the preceding years, was, for the number of boats, 15-4 
per cent.; for the capacity of the vessels, 24'5 per cent.; and for 
the quantity of goods shipped, 22°7 per cent. The tonnage of 
the rafts passing the localities in question amounted in 1887 to 
2,217,000 tons, in 1886 to 2,061,000 tons, and forthe average of the 
years 1881-1885 to 2,313,000 tons. Compared with the last figure 
the falling off in 1886 was at the rate of 11°l per cent., and in 
1887 4°4 per cent. Berlin, Hamburg, and Emmerich are the most 
important centres of German river and canal navigation, 
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MACHINE FOR CLEANING WASTE. 


(To the Editor of The Engineer. 
Sir,—We have an in . ; 


quiry for a machine for cleaning waste, and shall 
be muck blige’ if your readers can let us know who wales such a thing. 
8. A. 





SCANTLINGS IN ROOF STRUCTURES. 

. _ (To the Editor of The Engineer.) 
1R,— any of your readers kindly tell me the readiest mode of 
peony | the sizes of T or 3 iron for rafters in trussed rafter and 
e . a iron roofs up to 100ft. span ; also any formule that there may 
‘otra e struts and braces? I find no difficulty in ning the 
for 7 ns.” There are innumerable books on the subject, but having 
it ind the strains and tested my work by the proportions given in Hurst, 
rH ss to me that the sizes given there are amply strong enough in 
} case of small spans. but too close to the eanline weight for large 
— E This is discouraging. What I want is—knowing the span, and 
ae found the weight per foot ruper, to be able to find the necessary 
shall bee in an examination room, without being able to look up. I 
r= glad to know of any book that will help me. 
y 31st. ARCHITECTURAL STUDENT. 
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UNEXPLAINED DERAILMENTS. 


Tue useful feature in Mr. Wiseman’s paper published in 
our impression for June 28th, was that it called atten- 
tion to a subject of some importance. It is not to besup- 
posed that we are prepared to accept all the author’s con- 
clusions as correct. The discussion now going on in our 
pages unfortunately only goes over very old ground. For 
example, all that Mr. Booth has to say in his letter appeared 
in very nearly the same form about twenty-eight years ago 
in the pages of the Mechanics’ Magazine. No one will dispute 
that his conclusions are in the main sound as far as they go, 
but they are practically of no moment in this connection, 
and have really little or nothing to do with derailments. 
The idea that an outside-cylinder engine is more likely to 
leave the rails than an inside-cylinder engine, because of 
the lateral action of the pistons, will not be readily 
accepted by anyone who has had much experience with 
both classes of engine. All those who have hitherto 
taken part in the discussion have curiously enough failed 
to see the way in which an outside-cylir’ engine is 
worse than one with the cylinders inside. It is the 
variable lifting action on the guide bars that does 
harm, if any is really done. We may very ieadily 
have a pressure of about ten tons on a piston, and in 
certain positions of the crank as much as one-fifth of this 
may be exerted on the top guide bar. As the piston 
approaches the end of its stroke, this vertical effort dies 
away to nothing. It is at a maximum and at a minimum 
twice in each revolution. We have one leading corner 
first lifted with a force of two tons, and then the other 
leading corner of the engine raised with a similar force. 
Now, furthermore, it is known that when an engine 
lurches, the load on the wheels is altered. Experiments 
made in France have gone to show that a rocking engine 
—which must not be confounded with a “ boxer”—may 

ut no load at all for an appreciable period on first one 
eading spring and then on the other. The consequences 
entailed should the up thrust on the guide bars synchronise 
with a lurch will be readily understood. It is this up- 
heaving effort that is to be avoided, and it is notorious 
that engines with outside inclined cylinders are un- 
steady, other things being equal, in about the ratio of 
the square of the angle of inclination. 

So much being said about the oscillation of locomotives, 
we may endeavour to draw our readers back to the ques- 
tion really at issue. Are there really any such things as 
inexplicable derailments? And if there are, do they in- 
variably take place under conditions which leave no doubt 
that the cause must be sought for in the engine? Our 
reply to the first question is that, when the truth is told 
by railway employés, a derailment is seldom, if ever, in- 
explicable. Some puzzles are presented, however, at very 
long intervals. It has fallen to our lot to see two curious 
derailments, and we give the particulars, because they show 
how small a bearing what has been written hitherto in 
our pages has on the subject. In the first case, a four- 
wheeled goods van was being shunted at a roadside 
station. The engine pushed it at a moderate pace and 
then left it to itself. The van had no brake. It crossed 
the switch and entered a long straight siding, and when 
running at about five miles an hour the trailing wheels 
left the road. A most careful examination of the road 
failed to give any explanation. The wheel mounted the 
rail, and the mark of the flange was on the rail. The rail 
was of iron, in very fair condition. There was no drop in 
the road, which was well ballasted. Measurement showed 
that the gauge was about jin. tight. The van was empty. 
A ramp was extemporised, a tow rope attached to the 
engine, and the van, apparently none the worse, was 
pulled on the rails again in less than ten minutes, and 
safely lodged against the stop block. In the second case, 
a goods train, drawn by a six-coupled engine, ran with 
steam off at a very slow pace through a junction. The line 
was gently curved and in beautiful order. The engine 
passed over a crossing all right, and ran about twenty 

ards along the main up line, when, without any pre- 
iminary notice or lurch, its leading wheels left the rails, 
and it ran for a couple of yards, bumping over the sleepers. 
Then the driving wheels left the rails, and the whole 
came toa stand. Not the smallest clue could be got as to 
why the engine got off. Our own opinion formed at the 
time was, that the super-elevation of the outer rail was 





too great for the slow speed. The engine ran off inside. 
No one was hurt, nor was there any damage done, save a 
few leaves broken in one leading spring. It is obvious 
that in these cases none of the causes so fully described 
by our correspondents could have operated. 

Many years ago Mr. D. K. Clark carried out numerous 
experiments on locomotives. He found that lateral oscil- 
lation could be almost wholly prevented by careful balanc- 
ing. But there is reason to think that Mr. Clark drew 
certain deductions which are not strictly consonant with 
the facts. He had todo with engines very imperfectly 
balanced, and these he greatly improved by working on 

roper principles. He may be said to have done all that 
Getigeine could do; but he did not think enough 
of the circumstance that there are disturbing forces at 
work which no balancing can affect. He mentioned these 
forces, indeed, but he does not appear to us to have 
attached, at the time of which we speak—1856—suflicient 
importance to them. A great many engineers have 
worked at the problem since, and it is doubtful if any- 
thing remains to be effected in this direction. The best 
modern engines, whether inside or outside cylinder, 
run with remarkable steadiness at any attainable 
speed; and a —_ running engine is the result of 
faulty design or bad workmanship. When all has 
been said and explained, however, there remain some 
curiosities of locomotive practice which need clearing up. 
Some years ago, a number of tank — with outside 
cylinders, all alike, were found to wear their flanges on one 
side more than the other. They were employed in work- 
ing passenger trains. The line is crooked enough, but the 
curves balance each other. It was assumed that the fault 
must lie in some way with the engines, which ran chimney 
first one trip, and foot-plate first on the return trip. They 
were run for a fortnight chimney first on the down trip of 
about fifteen miles. The wear of the tires was carefully 
taken by template. They were then turned round, and 
run bunker first on the down trip. At the end of a 
fortnight, it was found that the excessive wear had been 
transferred to the opposite side of the engine. In other 
words, it was not the engine, but the road which was to 
blame. The cause was, so far as we are aware, never 
cleared up. Everyone who has ridden much on a foot- 
plate knows that on straight roads some engines are 
liable to swing. The rough lateral jerk of an engine 
running at speed is rapidly changed to a smooth swinging 
motion to-and-fro across the rails, and the head of the 
engine will be seen to deviate right and left in a very 
alarming fashion. This swinging motion can be stopped 
by shutting off steam for two or three seconds. More 
frequently it is terminated by the engine entering a 
curve. This motion of which we speak has nothing in 
common with lurching, or pitching, or “boxing.” It par- 
takes in its nature of the swing of a pendulum, and we 
have no doubt but that if it were to continue the ampli- 
tude of the swing would go on increasing until the engine 
climbed one rail or the other or burst the road. It is 
= that derailments have been thus brought about, 

ut it can scarcely be said in such a case that the cause 
was obscure. In almost every conceivable case of derail- 
ment the fault is in the road, if it cannot be found in a 
moment in the engine. Thus, for example, a case of 
derailment presents itself. Nothing about the road is to 
be found wrong, save perhaps a joint a fraction of an inch 
too low. We come to look at the engine, and finda 
leading axle-box set fast in the horn plates, or one spring 
a couple of tons weaker than its fellow on the other side. 
We met with a case once in which a passenger engine, 
single, with 16in. cylinders, 22in. stroke, ran off the road 
on its first trip. Very little harm was done, and it was 
put in regular work, and in a month it was off the road 
again without apparent cause. It was sent in for repairs, 
and it was then found that the horn plates would not 
square across the engine. The leading axle-box was nearly 
three quarters of an inch further from the driving axle at 
one side than the other. The cause of derailment was 
manifest in a moment. 

There are good engines and bad engines; engines so 
much out of order that they should not be permitted to 
run; but the badly made and badly kept engines are very 
exceptional in this country. This is the reason why 
derailment is so seldom due to the engine. It is to the 
road, as a rule, we must look for defects. At the same 
time, we must not forget that a badly running train may 
pull a tender, and with it the engine, off the road. The 
tail will sometimes wag the dog. 


STREET WATERING WITH SEA WATER. 


THE consumption of water differs from that of most 
commodities, in that the demand is the greatest when 
the available supply is generally the least, particularly 
as regards street watering, washing, garden watering, &c., 
and in sea-side towns there is a further increase in the 
consumption of water, inasmuch as the population is often 
doubled during the summer season by visitors, and this 
is precisely the class that uses the most water per head. 
Of the water thus consumed during the summer months, 
only a small proportion is used for potable purposes, and 
it is only this small proportion which must be fresh. It 
will, therefore, be seen at once what an enormous saving 
in water would be effected if sea water were used in all 
cases where fresh water is not absolutely indispensable, 
and especially for such purposes as the flushing of sewers 
and the watering of streets. The advantages to be 
derived from sea water for such municipal purposes 
as the above have frequently struck engineers, and 
are set forth in a paper read by Mr. S. H. Terry before 
the Civil and Mechanical Engineers’ Society. There have 
not been wanting schemes for supplying sea water even 
to inland towns, but hitherto it has been objected that 
sea water, though so abundant, was an expensive com- 
modity to supply to towns, and it has even been asserted 
that the effect of sea water on the pavements, for instance, 
was anything but beneficial. These ideas, however, have 
now been exploded. The majority of the municipal engi- 
neers of our large sea-side towns have made experiments 
with sea water for street watering, and they have found 
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it answer beyond their expectations. They find that sea 
water not only does no injury to the pavement, but, on 
the contrary, has rather the effect of perserving it, inas- 
much as it covers the metal with a thin filmy moisture, 
which forms a sort of coating and binds down the dust 
for a long period. Indeed, it is proved that sea water is 
not absorbed by the atmosphere as soon as fresh, and that 
whereas in cases where it has been found necessary to 
water the streets several times in the course of the day 
when fresh water was used, one watering was found to 
be quite sufficient when sea water was employed. 

According to Bloxam’s “ Chemistry—Organic and Inor- 
ganic,” sea water contains in every thousand parts 29:0 
parts of chloride of sodium, besides 0°5 of chloride of potas- 
sium, 3°0 chloride of magnesium, 2°5 sulphate of magnesia, 
and 1*5 sulphate of lime, or rather more than 3} per cent. 
of solid matter. A gallon of sea water contains about 
2500 grains of saline matter, of which about 1890 grains 
are common salt—chloride of sodium—the remaining 610 
grains being composed of the salts enumerated above, and 
it is due to the deliquescent character of one of these salts 
—chloride of magnesium—that any material having once 
been moistened by sea water remains moist for a consider- 
able period. But after storms there is also present in sea 
water taken from near the shore—in the vicinity of weed- 
covered rocks—a considerable amount of organic matter 
from the destruction of sea-weed and the consequent 
mixture of its glutinous sap with the water. It is 
believed that it is to this glutinous material that the for- 
mation and endurance of the bubbles of sea scum, which 
occasionally in gales are driven some distance inland, is 
due. As, roughly speaking, about 801b. weight of various 
salts are present in every water-cart containing 224 gallons 
—one ton—of sea water, it will be seen that much material, 
which may or may not be injurious, is, in the course of a 
few weeks, spread over the streets of a town by the water- 
cart. This fact had created a feeling that the use of sea 
water for streets might not be without its dangers, and 
Mr. E. Buckham, M. Inst. C.E., Borough Engineer of 
Ipswich, was so much impressed with it that he instituted 
inquiries on the subject, and requested information from 
the engineers of thirty-five coast towns who had used sea 
water for watering thestreets. The result of this inquiry 
is of the greatest interest. Twenty-three of the engineers 
written to replied that they were no longer using sea 
water, as they had no works for the purpose; twelve stated 
that they were using sea water, some with suitable works 
and some by merely filling the carts by hand; and two 
that they were about to have works. 

The engineers of two towns—Ramsgate and Folkestone 
—-spoke adversely of sea water, and stated that it destroyed 
all kinds of road material except wood. Some advised its 
use for sewer flushing if a sufficient volume was employed ; 
others, again, were of opinion that sea water tended to 
produce gas when brought into contact with sewage, and 
should not be used for sewer flushing except in large 
volumes. But it is probable that sea water only produces 
objectionable effects in sewers when these are particularly 
foul, and the influx of sea water stirs up the decomposing 
matter deposited in them. With regard to the efficiency 
of sea water as a means of preventing dust on roads 
formed of flint, gravel, or granite, the testimony of those 
who have used it is almost entirely in its favour. Indeed, 
the borough engineer of Berwick-on-Tweed goes so far as 
to say that all persons having control of street watering 
should use sea water, where it can be had, for reasons of 
economy as well as for the comfort of the inhabitants. 
In his district he finds that one cart of sea water is equal 
to two carts of fresh water, and gives more lasting and 
beneficial results. He states that the macadamised roads 
that are watered with salt water are a pleasure to drive 
upon in the summer season as compared with those 
watered with fresh water, and they never seem to have a 
loose stone upon them. 

In answer to Mr. Buckham’s question, whether sea 
water occasions any offensive decay of street refuse, and if 
so, whether this is greater than that which would be 
oceasioned by rain or fresh water, the pithy reply was: 
“No, when the scavenging of the towns is regularly 
attended to.” Without enumerating all the favourable 
answers that were received, it will suffice to state that 
the following important seaside resorts reported in favour 
of sea water—-Portsmouth, Tynemouth, Great Grimsby, 
Great Yarmouth, Hastings,and Littlehampton. Hastings, 
which has a population of 42,258, and a rateable value of 
£309,219, has erected very extensive works at the cost 
of £9000 for sea watering, which means a charge of about 
3d. per head of the population, or 3d. on the rateable 
value. Great Yarmouth, with a population of 46,159, 
and a rateable value of £133,658, has completed works of 
salt water supply for street watering at a cost of £4500. 
Here an 8-horse power Otto Crossley gas engine has been 
erected, with a 12in. pump, engine-house, tower, and 
tank, containing 22,000 gallons, settling tank, and suction 
pipe, fixed to the jetty. There are about 9000 yards of 
main, ranging from &ft. to 3in. cast iron socketted 
pipes, lead jointed, forty stand posts, twelve automatic 
flushing syphons—Field’s—each connected to tanks 
holding 2000 gallons of sewer flushing. The total ex- 
penses, including interest and capital, repayment of loan 
in twenty years, depreciation of wages, gas, oil, &c., are 
under £500 perannum. For this amount some 30,000,000 
gallons are raised 44ft., at a cost of 4d. per 1000 gallons. 
Of this volume about 5,000,000 gallons are used for 
street watering and 25,000,000 gallons for sewer flushing. 
Before these works were constructed the cost of water for 
street watering alone was £404, on an average of each 
seven years, ending 1883. In 1885 it was as much as 
£552. To keep the automatic trucks of the size mentioned 
properly going the cost would have been £700 per annum. 
The charge for water at Yarmouth was at that time 1s. 
per 1000 gallons. The cost of watering for street 
watering and sewer flushing, including all items men- 
tioned above, is less than 3d. per head per annum, and 
something under 1d. in the pound. At Gosport a similar 
experiment has been made, with highly satisfactory 
results. These facts speak eloquently for themselves, and 


require no further comment. In some cases, however, 
the water companies offer a very strenuous opposition to 
the introduction of sea water, and Mr. Terry instanced 


coast, where a very neat scheme was got out for the 
supply of sea water for street watering, and it was also 
intended to supply sea water for bathers to the houses, 
and but for this intention the scheme would probably 
have been carried. The law, however, with that far- 
seeing interest in the human race which characterises it, 
here stepped in, and showed that, inasmuch as.the district 
was within the limits of supply of the Stockton and 
Middlesbrough Waterworks, a loan for such works of 
proposed supply would be illegal. The logic of this kind 
of argument will strike everyone when it is pointed out 
that the water company only proposes to supply fresh 
water. It seems rather a bad chain of reasoning which 
insists that the inhabitants of Kirkhallerton shall not 
have sea water because a company has a monopoly of 
supplying fresh. It amounts almost to saying that 
because people have milk they shall not have beer. But, 
nevertheless, the law had its way. Here we are brought 
face to face with the impotence of the Local Government 
Board, on which we have had occasion to comment in the 
columns of THe ENeINgzeER on more than one occasion. 
The discussion which followed Mr. Terry’s paper was 
nearly all in favour of sea water, Messrs. Boulnois, 
Houghton, Cockrill, Matthew Hall, Elford, and New- 
ton giving the results of their experience. As Mr. 
R. E. Middleton, the chairman, pointed out, it was 
much to be regretted that some of the objectors to 
the use of sea water for street watering had not come 
forward. Their silence, however, gives all the more éclat 
to its merits. 

From the very brief and rapid survey that we have 
given of the main arguments in favour of sea water, 
it will be seen that its employment for the watering 
of streets at any rate is a perfectly practicable idea, and 
one that can be adopted with economy and success. It 
remains, however, to be seen whether it could be intro- 
duced into inland towns as well. If this could be 
effected at no unreasonable cost, a very great saving of 
fresh water would be the result, and a great service to 
the community would consequently be rendered. For, 
apart altogether from the great scarcity of water which 
is now vexing the minds of our municipal engineers, the 
increasing size of our towns makes an adequate supply of 
water annually a question of greater and greater difli- 
culty, especially when we remember that with the spread 
of the scientific spirit of the age cleanliness may be said 
to be advancing at quite an alarming ratio, and that the 
demands made on our water supply for municipal 
purposes are growing almost daily. In London, indeed, 
this is felt very appreciably, and it would be interesting 
to see an experiment tried on a large scale of flushing our 
enormous sewers and watering our interminable streets 
with sea water. For this purpose London is more 
favourably situated than any other capital in Europe 
almost, Constantinople and Lisbon perhaps alone excepted. 
At any rate, there is a strong feeling that something 
must be done, and that speedily; and Mr. Terry’s paper 
may therefore be received as containing what—at 
least appears to be—a very practical suggestion, and 

ssessing, moreover, the merit of being, as far as we 

now, the first attempt to bring together in an accessible 
form all the pros and cons, and experience and practice, 
connected with the subject. The moderate cost of the 
pipes necessary for supplying even a large town places 
the proposal very easily within reach of realisation. 





THE NORTHERN COAL TRADE, 


THE difference in the position of the two branches of the 
northern coal trade is exemplified just now. In Northumber- 
land there is settled work, and contentment with the wages; 
but in Durham the sliding scale arrangement is at au end, and 
no systematic method of determining the method of adjusting 
wages has been agreed upon, so that labour difficulties are 
imminent. The middle of the year, and up to the end of 
autumn is, however, with the Durham coal trade a period of 
low demand, whilst in Northumberland, owing to the largeness 
of the exports, it is the period of the briskest sale. Northum- 
brian steam coals are mostly in demand for export, but in 
Durham there is a large production of both gas and house- 
hold coal, which find their period of fullest consumption 
in the wintry days. This year the demand for steam 
coal has shown a sharp increase—attributable in part to 
the growth of the steamship, and to the fact that all our 
steamships now are finding full employment, and are, of 
course, consuming much more coal than when a large propor- 
tion of the merchant navy was idle. This change of the 
mercantile navy from sail to steam is one of the factors which 
affect the coal trade to a very considerableextent. For instance, 
in the last month officially reported on, we increased our 
steamers registered in the United Kingdom by thirty-two—an 
increase that must have its effect on the consumption of coals. 
From time to time the number and the tonnage of the sailing 
vessels we own decreases; or, in other words, we are changing 
our shipping rapidly from wind-impelled to steam-impelled 
—in short to coal consumers. We do not see the exact 
results of this, because part only of the coal consumed is 
bought at our own ports, a large part being sent to other 
countries and to coaling stations, so that it figures in the 
exports of coal, though in reality it is merely shipped 
for a time to other countries to be used by steamships, 
largely British, which take their supplies there. Northum- 
berland sends out a not inconsiderable proportion of that steam 
coal, and thus it is benefitting by the increased prosperity of the 
shipping trade. On the other hand, Durham has decidedly 
benefitted by that advance in the iron trade’s prosperity which 
has allowed the increase in the price of coke to be marked, and 
it is also benefitting by the higher prices now paid for the gas 
coal it produces in such quantities. But the contracts are, on 
the whole, longer in Durham than in the more northern 
county, so that the coalowners area little later in reaping the 
benefit, and this is in great degree the cause of the 
uncertainty that has prevailed as to the wages question 
in the more southern section of the coal trade of the 





Forth. The Northumberland coal contracts are more gene- 
rally for the shipping season, whilst in the case of the 





the case of Kirkhallerton, near Redcar, on the Yorkshire | 
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gas coal of Durham there are contracts that are made for 
| one or two years at a time. There is a benefit in a falling 
| market from these long arrangements of sale, but, on the other 
hand, there is a counterbalance to that gain in the times such as 
the present, when the price of coal has risen, and seems likely 
to advance still more in the course of a few months. The issue 
of the difticulty in Durham has been looked for with some 
anxiety, because that county is the largest of the coal-producing 
counties, and because in a considerable degree the iron trade of 
the North is dependent on it. 


MACHINE MINING IN ILLINOIS, 


THE reports of the Inspectors of Mines for the five districts of 
the State of Illinois give special prominence to the subject of 
“machine mining,” and some of the figures and comparisons are 
of interest. In the State named there are reported to be the 
comparatively large number of 272 mining machines at work; 
and they, with 3088 men, produced 2,243,210 “tons of lump 
coal ”’—the ton being the American net ton. In a few instances 
the machines have been employed in “ experimental work,” or 
in “driving ;” but, deducting these, it is stated in a summary 
that 251 machines, operated by 2915 men, produced on the 
average 8795 tons of coal per machine—though the output 
varies considerably in the different districts of the State, accord. 
ing to the thickness of the coal. The reports of the inspectors 
speak at some length of the advantages of the system of coal- 
getting by the machines, most of which are of the Harrison 
type. The machines give a greater subdivision of labour, and it 
is claimed that, generally speaking, the use of machines leads to 
greater skill on the part of the men who operate them, or who 
prepare the way for the work or follow them. It tends to make 
the users of the explosives, the blasters, and others expert in 
their work, lightens the hardest of the labour, and increases the 
output of the coal. Elaborate statistics are given of some 
thirty-nine mines in which machines of one kind or other are at 
work, of the classes of men employed in connection with 
them, and of the wages earned on the average by many of 
them. The mean of the whole may be given thus:—The 
daily wages of the cutters is 2°33 dols.; that of the 
helpers is 1°70 dols.; the blasters earn on the average 2°07 
dols, per day; and the loaders, 1°79 dols. The “ timberers” 
earn 2°02 dols. daily, and the labourers 1°43 dols, In one or two 
mines there is a little variation between the summer and winter 
prices ; but this general average must be looked upon as a satis- 
factory proof that at least good wages are generally earned by 
the companions of the machines, If the yield of the machines 
is a large one, it is to be remembered that the first cost of 
supplying the machines for a mine is heavy, and that the wages 
are also large; but there is claimed the advantage of coal which 
has a larger proportion of lump, and also the use of a smaller 
quantity of powder for the blasting of a given quantity of coal. 
These are no small advantages; and the largeness of the number 
of three kinds of machines would seem to point to the belief 
that they are proved to exist. Several of the Inspectors of 
Mines acknowledge that there are advantages which more than 
compensate for the cost, and for the disadvantages which must 
also be admitted. It is a rather singular fact that in this dis- 
tant State—not the largest contribution to the coal production 
of America—we should find so frequent a use of machinery in 
the coal mines, whilst with us it is so rare comparatively. As 
it is, however, the facts officially stated by the Inspectors of 
Mines give authenticity to what must be looked on as an in- 
teresting feature in the production of minerals. There may be 
differences in the depth or thickness of the coal seams in the 
United States which are not stated, and which foster the use we 
have named, but the fact in itself is one that is worth referring 
to here. 


OUR UNITED STATES TRADE IN PLATES, 


WeEtsH and English makers of tin-plates have long been 
accustomed to announcements that preparations were being 
made in the United States for the manufacture of tin-plates 
there on a scale large enough to render the importation of the 
British-made goods unnecessary. As every tin-plate manufac- 
turer knows, there are considerable obstacles in the way of the 
realisation of this idea, and these hitherto have not been found 
surmountable. A fresh attempt, however, is now being made 
which calls for notice. It is a project to lay down an 
experimental tin-plate plant at Pittsburg, at a cost of about 
£1000, to demonstrate that the tin-plates can be made with 
American materials. The next step would, of course, be to 
try again for an American tin-plate import duty—the agi- 
tation for which is, in fact, a resumption. The plant 
is proposed to be shown in working order at the forth- 
coming Exhibition of the Pittsburg Exhibition Society. It 
is, after all, only an exhibit; but the reasons for establishing it 
are of interest. Why, it is urged, should America send 
20,000,000 dols. a year abroad for tin-plates which might give 
employment to 100,000 hands? It appears that in 1888 there 
were imported into the United States—mainly from Wales and 
England—over 333,615 tons of tin-plate. This, it is estimated, 
meant 900,000 tons of ore, 500,000 tons of coke for furnace use, 
450,000 tons of pig iron, 1,250,000 tons of coal or other fuel in 
the sheet or tin mills, and about 3,000,000 dols. of earnings. 
Naturally, American importers would like to save all this, if they 
could only get an import duty to protect them. A fund towards 
the plant has been opened at the office of the American Manu- 
facturer, Pittsburg, and American iron and steel firms are 
subscribing to it. We do not think the desired import duty 
will be gained for some time to come. Similar attempts have 
been made in the past. At the same time, the matter is worth 
keeping an eye upon, for our tin-plate exports to the United 
States are growing. In 1873, 2,153,477 boxes of tin-plate 
were exported from Great Britain to all countries; in 1879, 
3,534,169 boxes; and last year, 6,953,128. America absorbs 
every year the giant’s share of our tin-plate shipments, and it 
is to the increase in the American custom that those satisfac- 
tory enlargements are mainly due. 


ENGINE FOR ELECTRIC LIGHTING INSTALLATIONS. 


One of the most important considerations in establishing an 
electric lighting plant is the choice of a good motor, This is a 
matter of special importance in the installation of the large 
central stations which it is at present the custom to establish 
for the lighting of large towns. It is no longer customary to 
multiply the number of engines ; on the contrary, one must have 
recourse to large and more important and more perfect motors ; 
economy of combustible, the cost of the ground, &c., are expenses 
which it is absolutely essential should be taken account of. More- 
over, high speed engines have always given rise to unpleasant sur- 
prises in installations of this kind, in which the engine, like arace- 
horse, must, once set in motion,run uninterruptedly until its work 
is done. It is for these reasons that we now see all those who have 
the most experience in these matters have recourse to powerful 
engines running at ordinary speeds, built with the utmost care 





and solidity, with a view to avoid accidents, This has led all 
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those interested in this branch of engineering to seek out the 
best builders they can find in the various countries. Thus we 
now see the firm of Hick, Hargreaves, and Co., entrusted with 
the building of the engines for the important central station at 
Deptford, and another firm of whom we had occasion to speak 
some time ago in our journal—vide Tue Enaineggr, vol. Ix., 
pages 341-349—P, Van den Kerchove, favoured with important 
orders for the city of Berlin, which is the highest eulogy these 
firms could receive. Seeing the importance of these installa- 
tions, we are happy to say that we have obtained particulars of 
these engines, and hope seen to be able to publish a description 
and illustration of the second of them, 








LITERATURE. 


Practical Gold Mining. By G. C. Waryrorp Lock. 8vo., pp. 778. 
E. F. and N. Spon, London and New York, 1889. 
“Want of success in working a gold mine is generall 
due to one cause, viz., ignorance how to extract the oa: 
and to convey information that will help to dissipate that 
ignorance this volume has been written. The superficial 
reader will probably see in this book a family likeness to 
its predecessor, ‘Gold, its Occurrence and Extraction,’ 
produced by the present author and his father in 1882, 
and now out of print.” The above extract from the 
preface explains the relation of the present work to the 
[sborious compilation of the late Mr. A. G. Lock, pub- 
lished in 1882, and of which Mr. G. C. W. Lock claims to 
be co author, although in the preface to the earlier volume 
he is credited with having edited and seen the work 
through the press, no doubt a most essential service, but 
scarcely sufficient to constitute authorship as it is usually 
understood. However this may be, the new book is sub- 
stantially the old one limited and reduced. By the 
omission of the chapter on geographical distribution, 
covering 745 pages, space has been found for considerable 
additions to the sections devoted to working and reduction 
processes, so that as a final result 1229 pages are brought 
down to the more manageable quantity of 778. The book 
is mainly made up of extracts from former publications— 
the Transactions of the American Institute of Mining 
Engineers, the reports of King Hague, Raymond, and 
other similar well-known sources of information having 
been largely laid under contribution. Unfortunately, 
however, the plan of composition dispenses with references 
and dates, so that it is not always easy to determine 
whether information said to be new, is so or not. In one 
case a machine, by an inventor who has been dead for 
some time, is described as recently introduced ; but on 
referring to the earlier volume, we find that the recent 
introduction was in 1882, and we are left without infor- 
mation whether anybody has used the machine, and with 
what result, during the intermediate years. The system 
of arrangement adopted is alphabetical, which gives 
the text a very patchy character. This is especially appa- 
rent in the chapter on complete mills and reduction works, 
where the ee jump about from the A mine in 
California to the Bin Australia, the C in Colorado or New 
Zealand, and so on, the diversity being heightened by inter- 
polating woodcuts of stamp batteries and other machines, 
also in the order of the makers’ names. Among these latter 
we find at p. 530a cut of six drum sieves in cascade series, 
given among methods for the treatment of quartz mill 
tailings, for which purpose they would be about as useful 
as rabbit netting would be for whitebait fishing. Very 
little care has been taken in correcting quoted statements 
when the originals are manifestly wrong, and American 
blunders in spelling common European names are repro- 
duced in a very annoying fashion. The Boss process of 
continuous pan amalgamation is said to have been intro- 
duced in 1887, whereas it certainly was in use on a con- 
siderable scale in 1881, and most likely was well known 
at an earlier date. The Linkenbach buddle is figured 
and described at some length, but the inventor’s name is 
not mentioned. It is not easy to see a reason for this 
omission, as the machine is perfectly well known, and has 
been described by the inventor and several other persons. 
In contrast with this reticence we are presented in a 
supplemental chapter with a somewhat effusive notice of 
two machines and a stone-breaker which “comprise a 
process” which cannot be described in detail, as the whole 
of the patents are not fully secured ; but the advantages 
over every other process, in the inventor’s opinion, are set 
forth at length, as they also are, in a more concise style, but 
in posting bill form, on the page fronting the preface. As 
a matter of literary propriety, these notices would have 
found a more fitting place in the advertising pages at the 
end of the book. There is a tolerably voluminous index, 
which, however, is a somewhat delusive guide as to the 
actual contents. For example, not having noticed the 
Stetefeld furnace in turning over the pages, we consulted 
the index, and found three references which yielded the 
following results :—Page 598, “It is more easily trans- 

rted, but more expensive to build than a reverberatory 
urnace ;” page 614, “It is a superior furnace, and would 
probably work well with a large supply of ore;” and 
finally, page 639, “It reduces loss of gold to a minimum 
by instantaneous roasting.” These items, though, no 
doubt, interesting, will scarcely satisfy anyone wishing to 
know something about the construction and working 
details of a not unimportant appliance in the extraction of 
gold, and which might fairly have been looked for in a 
practical treatise of 778 pages. Taken as a whole, we fear 
that the author’s help towards dissipating ignorance how 
to extract the gold is not likely to be very effective, owing 
to the uncritical way in which he has used his materials, 


A Course of Instruction in Machine Drawing and Design, for 
Technical Schools and Engineer Students. By WiLtaM Ripper. 
Sheftield: Published by the Author, 1889. 4to. 

Numerous as are the books for instruction in machine 

drawing and design, we do not know of one which, pre- 

ceding this, has anticipated it. The system upon which 
the author proceeds is to imitate the sequence of opera- 
tions which would be followed by a competent draughts- 





man in his work in the drawing-office. With a given’ 
subject to be dealt with, the type of design for the article 
being chosen, the calculations necessary to determine 
dimensions and strength are made, and the design finished 
accordingly. The examples chosen are all of the actual 
working drawing type representing modern practice, so 
that the student learns, not only the application of usual 
calculations in designing, but a knowledge of the proper 
form of parts and complete engines, boilers, and lathes, as 
made in practice. He learns nothing that will have to be 
unlearned, The set of exercises on the steam engine, for 
instance, is arranged so as to encourage the student to 
make working drawings of details to as large a scale as 
er ee and afterwards, from their own drawings, to 

uild up and complete the general drawing. This system 
Mr. Ripper, who is the assistant professor of mechanical 
engineering in the Technical School, Sheffield, found to 
work very successfully, the students becoming really 
interested in what is very like making parts and putting 
together a real thing. The same system is followed out 
with the lathe. The student is led to make those calcula- 
tions which are necessary to enable him to do the thing 
in hand; he learns to make a calculation for its immediate 
practical application, and to find out the reasons for things 
instead of merely drawing things from a copy. Drawing 
is thus made a really valuable training. The book is 
illustrated with a large number of excellent plates, but 
besides these a large number of explanatory sketches are 
given in the text. Besides the subjects we have mentioned, 
there are many others, including instructions in drawing, 
drawing instruments, sketching, &c., calculations of stress 
and strain, strength of materials, as far as necessary to the 
proper understanding of the work referred to. Examples 
are given of the methods of setting out spur, bevel, helical, 
and other kinds of gearing, propellers, &c. The plates 
are well drawn, some are coloured, and the whole of the 
work of the book does credit to author and printer. We 
can strongly recommend it. 


The Chemical Analysis of Iron. By ANDREW ALEXANDER Biair. 
8vo., pp. 282. London: Whittaker and Co, Philadelphia: 
J. B. Lippincott. 1888. 

THE multiplication of special analytical processes and 

methods for the examination of iron and steel and the 

various materials required for their production, has given 
rise to a very voluminous literature, which for the most 
part is scattered through the journals of societies and 
other periodical publications; and although these have 
been reproduced in systematic form by different writers, 
as, for instance, in the successive editions of Mr. Crookes’ 
“Select Methods in Analysis,” the want of a really 
ood modern book of a reasonable size confined to the 
etails of iron analysis must have been felt by many 

chemists. This want is likely to be very fully supplied 
by the present volume, which is the work of a distin- 
guished American specialist, the author having acted as 
chief chemist to the United States Testing Board for 
Iron, Steel, and other Metals in 1875, and in the same 
position to the Census Board, and Geological Survey in 
1880. The more important methods used in ironwork 
laboratories are clearly described, and what is of more 
importance, the precautions necessary in manipulation are 
very fully treated. Several new processes, including one 
for rapid determination of silicon in pig iron, by Mr. A. 
Ford, are especially noticeable. The methods of ex- 
amining fluxes, fuel, firebricks, furnace and producer-gases 
are also fully described. The illustrations are especially 
good as representing the best modern appliances. These, 
we believe, are those that were used in the investigation 
of American iron ores made for the Tenth Census of the 
United States; and although in many instances they may 
be beyond the means of private laboratories, still are use- 
ful as indicating a standard to be worked up to. There 
are many interesting novelties in the apparatus described, 
particularly in those for pulverising minerals, and for fil- 
tering under pressure on asbestos,and in the determination 
of carbon by combustion. A new form of burette, by Mr. 
T. H. Garrett, of Philadelphia, appears to be a very con- 
siderable advance upon that by Mohr, which is generally 
used. In describing earlier processes the author has 
endeavoured to give the credit of originality to the proper 
person, but, as he points out, this is not always easy to 
do, and therefore he hopes that he may be assisted by his 
readers in correcting any mistakes that he may have made 
in this particular. 
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THE PARIS EXHIBITION. — MISCELLANEOUS 
EXHIBITS. 


Quirtine the Machinery Hall for awhile, and making 
a tour of some of the “galeries” devoted to the various 
industries of different nationalities, we find examples of 
processes and products of manufacture worthy of some 
attention. In the court devoted to glasswork on- the 
eastern side of the Central Dome, we find some sheets of 
plain and silvered plate glass of extraordinary dimensions. 
The glassworks of St. Gobain have placed pong ng | in 
this court a sheet of plate glass no less than 25ft. high 
and 13ft. 5in. wide. The weight of this _ is given as 
938 kilos., or 20601b. The area of the plate is given as 
31°28 square metres, or it is 336 square feet ; the weight 
per square foot is thus 6°13 1b.; the thickness of the glass is 
given as ‘012m. To the left of this are three huge 
mirrors placed vertically side by side so as to form half 
of aroom. These are all approximately the same size, 
the largest being 19ft. high by lift. llin. wide, 
which is the largest size ever silvered. These latter 
are the manufacture of the Compagnie Frangaise 
de la Chapelle, who have works at Aniche, Recquignies, 
and Jeumont, in the north. Sheets of plate glass 
over lin. thick for aquariums, &c., are shown, and 
a variety of specimens of thick block glass for use as 
skylights. In this court are good specimens of glass 
tubes, ranging from the boiler gauge glass type up to the 
enormous size of 5in. diameter and 18ft. long. Passing 
from this court through the Japanese section, which is 
replete with manufactures of great merit, we enter the 
Russian Court. 

Here, as one would naturally expect, furs predominate, 
a fine show being made by the Grunwaldt house of every 
possible application to which bruin’s skin can be put. 
Not the least profitable and interesting of Russia’s in- 
dustries are her mines. These are well represented in this 
section by specimens of raw material, models, photographs 
and plans of the mines and machinery. We notice first of 
all a large artistic trophy built of blocks of anthracite 
from the Koschkine mines of Rostov-on-the-Don. Some 
345,000 tons of this fuel have been brought to the surface 
from an average depth of nearly 500ft. during the eight 
years the mines have been worked. As no smoke is 
evolved in the combustion of this substance, it is eminently 
suitable for war ships, and is already in exclusive use as 
fuel in the vessels of the Black Sea flotilla and the Central 
Russian Railways. An analysis by Professor Tchirikoff 
shows small percentages of oxygen, nitrogen, hydrogen 
and sulphur, and 93 per cent. of carbon, its calorific 
property being cited as 7'9 

Further on, the Auerbach mercury mines show speci- 
mens of the ore obtained from their mines at Bakmouth, 
Central Russia, with photographs of the mines and 
machinery, and samples of wrought iron jars used for 
the transport of mercury to the market. It appears that 
the annual production of mercury from these mines is now 
358 tons, the yield being 1501b. per ton of mineral. The 
seam of cinnabar was discovered in a coal formation in 
the year 1879 by Mons. Minenkoff, but the mine has only 
been in operation for three years. The ore, which is 
crushed and sifted by machinery, is afterwards heated in 
furnaces, enclosed in hermetically sealed iron cases, the 
mercury vapour thence passing over to the condensers. 
The copper mines of Verchotor are also represented by a 
very interesting display of ore specimens and samples of 
pieces of finished copper which have been subjected to 
torsion and elongation tests. These mines are the 
property of Colonel W. Paschkoff, and are situated 
near the river Belaia on the Ural range. The new 
central Laboratory of Electricity, lately started in 
Paris, has apparently been at work here, for we notice a 
conductivity certificate made out as recently as the 25th 
of June last, on a sample of wire drawn from copper from 
these mines. The results of the tests are worth noting. 
The wire was ‘083 millimetre diameter, and measured 
3128 ohms per kilometre at 25 deg. Centigrade, giving, 
therefore, a conductivity of 103°6 per cent. as compared 
with Matthiesen’s results. The annual production of 
these mines is about 240 tons. In the same section we 
find an extensive exhibit of the Metallurgical Company 
of Central Russia, who have large works at Kamenskoie, 
and exhibit ores containing iron, aluminium, silicium, 
sulphur, phosphorus, &c. A system of manufacture from 
clay of artificial granite and marble is shown in this 
section. The system is the invention of Paul de Kristof- 
orovitch, and comes in chiefly for use in paving 
streets, the cost being about one-tenth that of natural 
granite. The stones are of a bronze tint and sus- 
ceptible of a high polish, and the substance itself, 
which the inventor terms “ pyrogranite,” possesses the 
property of impermeability, and greater mechanical 
resistance than natural granite. Blocks used for paving 
are about 4in. thick, a square yard being laid with fifty 
or sixty bricks on a 2in. sand bed, and costing about one 
franc. Any form can be given to the raw material, the 
inventor having also used the process in the manufacture 
of containing vessels for electrical storage batteries. 

Leaving this section, we enter a wide court, which gives 
access to the Norwegian, United States, and Swiss 
sections. Exhibited in this court are some very choice 
pieces of work in enamelled ware, and in stones 
and crystals. From the mines worked by M. Alibert 
in Siberia, are shown specimens of a beautifully-grained 
green stone, called “ Nephoite,” which lends itself 
to the manufacture of various articles of vertu. Blocks 
of graphite, cut and polished, are also shown as 
the product of these mines, A notice is put up that 
specimens of these minerals will be given to those who 
apply in writing to M. Alibert, in French, the same being 
delivered to applicants between the 15th and 31st of 
October, in the Vestibule des Sections Etrangéres Coté 
Suffren, on presentation of the acknowledgment to their 
letter of application. 

Passing now through to the Galérie Desaix, which con- 
tains an extensive exhibit of musical instruments, we find 
a very good demonstration of the working of organs 
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electrically. The two large organs installed at either end 
of this spacious hall are controlled from a three-manual 
key-board and set of pedals placed in the centre of the 
hall on the ground floor. 

The system is electro-pneumatic, and is the invention 
of Messrs. Schmoele and Mols, who use compressed air 
in conjunction with electrical action. Messrs. Merklin 
and Co., organ architects and builders in Paris, to whom 
is due the demonstration of the system in the Exhibition, 
have already introduced it into a number of churches and 
cathedrals on the Continent. From the keyboard one or 
other of the organs can be controlled, and judging from 
the recital which we heard in the evening, the effects 
produced are very pleasing. We say in the evening ad- 
visedly, this being the time when well-conducted recitals 
are given, in contradistinction to the earlier part of the 
day, when instruments are being tuned up and muscular 
ee machines of the “ World’s-fair” type are in full 

ast. 

The western end of this hall contains some exceptional 
exhibits of various kinds, chiefly Russian. For instance, 
we come across an electrical measuring instrument of 
portable dimension, which is called an avométre, that is, 
the one instrument measures ampéres, volts, and ohms. 
The instrument is the invention of Mr. Tichkoff, a captain 
in the Russian artillery. There is no explanation of its 
action. Adjoining this is a so-called constant primary 
battery,invented by Mons. T. Kornfeld, Electrical Engineer 
of Odessa, and introduced into France by the Société Centrale 
de Produits Chimique. The main idea seems to be totake 
up as little space as possible. To effect this each element 
is composed of a zinc plate immersed in a narrow rectan- 
gular vessel of carbon constituting the other electrode. 
No porous partition appears to be used to prevent polari- 
sation, as there is extremely little clearance. The zinc 
plates have lugs at either end, which are screwed to a 
wooden frame capable of being raised and lowered, while 
the carbon cells have emptying tubes fitted to them, run- 
ning into one main horizontal pipe. Some figures are 
given with reference to the performance of the battery. 
It consists of forty cells occupying only 2ft. by lft. 8in., 
the zincs weighing 2201b., with an active surface of 32 
square feet. The total energy of the battery is said to 
be 1000 watts, of which 750 are available, and the expense 
of maintenance is said to be proportional only to the 
energy utilised. When we inspected the battery only 
half of it was there; probably its better half. 

Close to it is a case of integraphs, the design of these 
interesting pieces of apparatus being due to Mr. Abdank- 
Abakanowicz, and their construction to G. Conradi, of 
Zurich. A Warsaw firm, by name Rejchman, also has an 
exhibit of magneto call and bell apparatus, and the con- 
tinuous current Kechniewski dynamos for which they are 
the concessionaires. 

The continuation of the Decauville narrow gauge to 
the Machinery Hall, places that end of the Exhibition 
within only fifteen minutes of the most remote end in the 
Place des Invalides, including stoppages. This is the time 
occupied in transit, and does not include the time spent in 
getting past the ticket office. If this latter time was 
plotted as a function of the hours of the day, 
there would be little or no rise before noon on aa 
days, but a maximum in the afternoon between four and 
seven. It is just as well to avoid the “ peak,” and make 
the tour early, if the visitor wishes to closely inspect 
apparatus. In the Place des Invalides there is a building 
specially devoted to posts and telegraphs, in which 
are assembled a most varied and interesting display of 
telegraph instruments and appliances. Here are the 
Hughes and Baudot ty printing telegraphs in 
operation, the Wheatstone automatic transmitter, and 
numberless forms of transmitting and receiving in- 
struments. The recent invention of M. J. Munier, 
by means of which he works “ multiplex” with Hughes’ 
type printing instruments, is especially worthy of note. 
The system is as yet quite new, the instruments here 
exhibited being the identical ones used between Paris 
and Dijon. Only two currents in opposite directions are 
used, instead of five as in the Baudot system, the method 
being to utilise these currents for each transmitter, and 
its corresponding receiver at the distant end for a given 
interval of time. To demonstrate the system four instru- 
ments are connected at one end and four at the other, in 
series with one another, although the same principle 
could be applied to a greater number. Professor Hughes 
himself saw this new adaptation of his ingenious instru- 
ments for the first time yesterday, when he visited this 
portion of the Exhibition, and expressed considerable 
admiration at its performance. 

Nothing can be more original than the bamboo cane com- 
bined posts and insulators used in Annam and Tonkin. 
Nothing is simpler than to cutaniche in the top of the post, 
drop the wire in, and follow it up with a peg or wedge. The 
cane being hollow, and possibly its natural properties, 
probably keep up a fair insulation. 

A case containing samples of a system of compound 
aérial telephone or telegraph conductors is shown by A. 
Fortin Herrmann, near the entrance. The bare wires 
appear to be kept separate by wooden beads slipped over 
them, the same being kept closely in contact by fixtures 
at the ends. A lead pipe encloses the wires thus covered 
and separated. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Frederick A. Hillyer, engineer, 
to the Firebrand ; Frederick T. W. Curtis, engineer, to the Pre- 
sident, additional, for service at Woolwich; Samuel Aston, 
engineer to the Black Prince; William R. Parsons, assistant- 
engineer, to the Hero, all to date July 19th. Francis H. Lister, 
assistant engineer, to the President, additional, for service in 
Comptroller's Department. 

THE GoLD Mrininc EXHIBITION.—In consequence of certain 
unfortunate circumstances in connection with the Alexandra Palace, 
a meeting of the Exhibitors at the forthcoming Gold Mining Exhi- 
bition was held at the Cannon-street Hotel, E.C., on Wednesday. 
A resolution was proposed to the effect that owing to the position 
of the Alexandra Palace Co., the site for the Gold Mining Exhibition 
should be removed from the Palace to the Spanish Exhibition at 
Earl's Court. This motion was carried unanimously, 





——— 
<= 


HORIZONTAL BORING, DRILLING, AND SURFACING MACHINE.’ 


THE BRITANNIA COMPANY, COLCHESTER, ENGINEERS, 


abbas Fa ps HF 


HORIZONTAL BORING, DRILLING, AND 
SURFACING MACHINE. 


THE machine which we illustrate is constructed with power- 
fully geared boring heads, having steel spindles, driven by 
strong spur and mitre geariug, with variable feed, self-acting in 
either direction or stationary for surfacing; the heads are 
mounted on upright heavy and rigidly constructed slides, with 
a vertical adjustment by a screw and hand-wheel and a traverse 
adjustment by rack and pinion. The upright bar rests are 
made with socket heads to carry the boring bar and bushes, one 
bar rest at each side of the work, and are also adjustable ver- 
tically by screws and hand-wheels. The driving cone pulleys 


BOHLER’S RAIL RAISER. 


have four speeds, and double gearing is fitted, giving eight 
changes of speeds. The whole is mounted on a machine-planed 
heavy foundation bed-plate with T slots for bolting work to. 
The machine illustrated above has steel spindles 3}in. diameter, 
and is capable of boring holes up to 24in. diameter by 42in. long, 
and has adouble set of boring heads and bar rests, the foundation 
plate being 12ft. by 5ft. The total weight is about 74 tons ; 
but the machines are made of all sizes to suit purchasers’ 
requirements, 








THE PROGRESS OF THE MANCHESTER SHIP 
CANAL.—THE MANCHESTER DOCKS SECTION. 


THERE is probably no portion of the Manchester Ship Canal 
on which greater progress has been made since the work was com- 
menced than in the No. 9 section, or what is known as the docks 
section at Manchester and Salford, and we give a series of illustra- 
tions, page 93, from photographs taken in May last, showing the 
state of the works on that date in several branches of the Salford 
docks, together with one of the new types of steam excavators 
which has done very excellent work in the main cutting leading 
out of the docks. The docks section includes 110 acres of docks, 
five miles of quay wall with two iocks—one 600ft. by 65ft., and 
the other 350ft. by 45ft.—having intermediate gates,a weir of 
four openings, each 30ft. wide, and the requisite approaches. 
The contractors’ agent on this section is Mr. L. P. Knott ; the 
sub-agent, Mr. J. H. Dutton ; and the engineer, Mr. A. H. 
Owles ; whilst Mr. J. Kyle is the company’s resident engineer ; 
and Mr. J. Dean, the chief assistant. About 1900 men are 
employed on this section, and the work includes 5,300,000 cubic 
yards of excavatiun, 450,000 cubic yards of concrete, and 30,000 
cubic yards of masonry and brickwork. Of this, 1,700,000 cubic 
yards of excavation had been completed on the date the photo- 
graphs were taken, and the work is progressing at the rate of 
180,000 cubic yards per month. Of the concrete work, 80,000 
cubic yards had been completed, and this is progressing at the 
rate of 17,000 cubic yards per month, whilst some 5000 cubic 
yards of masonry have been erected, chiefly, however, in 
boundary walls on the De Trafford estate, which abuts on to the 
docks section. Mr. Knott, the contractors’ resident agent, we 
may add, has also charge of the No. 8 section, where 1100 men 
are employed, and which includes 3} miles of canal with locks, 
swing aqueduct, swing rvad bridge, and two hydraulic lifts at 
Barton, of which we hope to give illustrations when the work 
has made further progress, 

Our illustration No, 1 is taken from a photograph of the 
north branch of the Salford docks, which is 1350ft. long by 250ft. 
wide, and this is the most advanced portion of the works. Here 


the excavation was first taken out to within 10ft. of the bottom, 
Trenches were then dug out for the walls, which are all built up 
to the water level, and on the north wall the fender course is 
now on, The remaining 10ft. of excavation is now being taken 
out, as shown in the illustration. 

The main dock cutting, at present 2000ft. long by 250ft. wide, 
but which will eventually be 6000ft. by 300ft., widening out into 
three branches, is shown in our illustration No. 2. In the fore- 
ground the excavation is seen to the finished bottom, and the 
dock wall is now being built, where an excavator is shown at 
work on the left of the view. 

Illustration No. 3 is from a photograph of the middle branch 
of the Salford docks, and this is 1200ft. long by 225ft. wide. 
Here the excavation was taken 
out to within 4ft. of the bottom, 
and trenches were then dug for 
the walls, which have now been 
built up to the water level for 
the greater part of the length. 
The method of building the dock 
walls is very clearly shown in 
this illustration. Uprights 11ft. 
by 4in. are fixed in the exact 
line of the dock walls to be 
erected, and battens and shut- 
ters 9ft. long are arranged to 
slide between these uprights, 
following the work as it is built 
upwards, the inside face of the 
shutters being coated with soft 
soap, sothat they leave a smooth 
face on the concrete surface of 
the wall. This branch is also 
now being bottomed up. 

Our illustration No. 4 shows 
one of the numerous types of 
excavators which are being em- 
ployed on various portions of the 
Ship Canal works. This is termed a French excavator—L. 
Buette’s patent—and it was manufactured by J. Boulet and Co., 
of Paris. This machine, which cuts 18ft. deep, fills 700 wagons 
per day of ten hours, each wagon holding four cubic yards of 
earth, and under favourable conditions would excavate and load 
up as much as 3500 cubic yards in ten hours, There are on the 
ladder twenty-four buckete of about nine cubic feet capacity each ; 
theee empty into a shoot at the back as they turn over the 
top tumbler, and there is a plough-shaped tool which loosens the 
earth in the bucket. The machine weighs about seventy tons, 
and travels on three 801b. rails, the gauge of the outside pair 
of rails being 6ft. 7in., the middle rail making a 4ft. 8}in. 
gauge with that furthest from the cutting, and these two rails 
answer for the road and for getting water and coals to the 
machine. 

Amongst other excavating plant employed on the Salford 
docks section are three of Ruston and Proctor’s well-known 
steam navvies and three of Whitaker’s excavators. In the 
adjoining Manchester docks, of which we propose giving illustra- 
tions in a subsequent notice, the work is being carried out on an 
entirely different system to that which has been adupted in the 
Salford docks. In the Manchester docks a trench is being 
taken down from the surface—all on rock—as there is not con- 
venience for getting machines down for excavating, and the 
dock walls are being built to the water level in these trenches, 
after which the dock excavations will be taken out by cranes on 
the dock wall. 
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IMPROVED RAIL RAISER. 


THE engraving given above illustrates Bohler’s rail raiser now 
being introduced by Mr. J. Melling, of Dashwood House, 
London. It is designed to do the work usually requiring from 
four to six men by aid of two men, and to take the place of the 
long lever. With Bohler’s apparatus two men can easily raise 
sleepers and rails, The lift is directly vertical, steady, and 
certain, in all of which particulars it is very superior to the 
lever, and in addition to this it will raise the rail 5in. to 6in. in 
one minute. It is 2ft. long by 7in. wide, so that the platelayer 
can proceed with similar work on the adjoining pair of rails. 


| During repacking of the sleepers it does not interfere with the 


passage of trains, as it acts as a sleeper in position. 








TuE death is announced of Mr. Henry Dean Denison, 
of the firm of Samuel Denison and Son, Leeds. The business of 


| the firm will henceforward be carried on under the same style by 


the surviving partners, Messrs, Samuel and George Henry Denison. 
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BRIDGE ACROSS 'THE AIRE AT BUCK MILL. 





THE above engraving illustrates a new foot bridge erected 


across the Aire at Buck Mill by the Idle and Baildon Local | 


Boards, and connecting the two townships by a pathway, which 
avoids a road distance of about four miles. The general charac- 


| 


ter and type of the bridge is clearly shown by the engraving. | 


The approaches at either end of the bridge are 6ft. wide. The 


superstructure of the bridge stands on two piers and two | 


abutments, the foundations to the piers and abutments being 
made a depth of 4ft. below the bed of the river, and constructed 
of solid cement concrete. The piers, which have angular cut- 
waters and abutments, are built of sandstone ashlar, from Wind- 
hill Wood End quarries, filled in solid with rubble and cement. 
The coping, or girder foundation stones, consist of large sand- 
stone ashlar blocks. The superstructure, which is about 12ft. 
above the river at low-water level, consists of three spans mea- 
suring 88ft. between centre of bearings, making the total length 
of the bridge 264ft. The whole of the superstructure is of 
wrought iron, The main girders are of the single lattice type, 
7ft. deep, and placed 6ft. apart, from centre to ceutre, with 
parallel horizontal booms, vertical struts, and diagonal ties 
placed 8ft. centres carrying a 3in. plank platform on the 
bottom flanges. The booms consist of tee irons and flange 
plates rivetted together. The diagonals are flat bars, and 
the verticals are angle irons rivetted to the booms. The 
girders are braced together and stiffened by means of a 
complete and ornamental system of horizontal and diagonal 
wind bracings of the top, bottom, and sides, The fixed ends of 
the girders are carried on bearing plates, bedded on sheet lead 
upon the foundation stones, and bolted down, and the end 
plates of the girders, at the joints of the piers, are also bolted 
together. Suitable plank plinth, iron railing, and hand rail 
have been placed alongside each girder. The bridge was con- 
structed by Messrs. J. Bagshaw and Sons, Batley, the contract 
price being £770. 








COLONEL WETHERED’S RAILWAY CARRIAGE 
LOCK. 


THE railway carriage door lock which we illustrate is the 
invention of Colonel Wethered, of Woolwich. 
politan Railway Company, never backward in testing any 
promising invention, having given his lock more than a year's 


Fig. 3 








practical trial, he has been enabled tc perfect it, and it now 
appears to embody every requirement. 

The advantages claimed are that it is not only a simple and 
strongly constructed lock, which automatically fastens the door 
on its being closed, the outside handle squaring itself, but 
from the manner in which the bolt is retained in the lock case 
when the door is open, and the easy manner in which it is 
again liberated on closing the door, there is an absence of all 
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FOOT BRIDGE ACROSS THE AIRE AT BUCK MILL. 








jar, as§the most gentle push from outside, or pull to from 
inside, securely fastens the door. 


One new result and most important ffeature secured is the | 
reverse action given to the spindle of the outside handle, by | rme 
| it admits of the extent of movement of the inside handle, as well 











| j The Fucincea 
" Fig. I-MORTICE LOCK. 


means of the inside handle, the latter being operated in a 


directly opposite direction to all inside handles previously used. 


It lifts up to open, and falls on closing the door. 
The advantage of this new principle is apparent, as it 









Fig. 4—RIM LOCK. 


provides a safe inside handle, so that the more a passenger 
leans on it, or the more shaking the motion of the train gives 
it, the more securely the door becomes fastened. The falling 
weight of the inside handle is utilised to aid the bolt spring in 
projecting the bolt into the door staple, and to retain it there, 
consequently the efficiency and security of the lock is rendered 
independent of the bolt spring, for should the latter break, 
which it is not liable to do, as there is little strain on it, the falling 
weight of inside handle would automatically project the bolt, 
and keep the door securely fastened. 


| from West Hartle 






The form of mechanical arrangement which Colonel Wethered 
prefers to employ, is shown in Fig. 2, for giving a reverse action 
to the spindle of outside handle. While it is neatly boxed in and 
out of the way of dust, or the hands and garments of passengers, 


as force employed to open the door, being regulated as required 
by a simple variation of the length of the interlocking toothed 
followers. 

In the case of all previous door locks having inside handler, 
the latter have been pivotted on the spindle end of the outside 
handle, so that the inside handle had to be pushed down to open 
and liftedZup to close, consequently the bolt springs being em- 
ployed to raise the inside handle as well as project the bolt, 


Fig 2 








these had to be made very strong, which causes friction, wear, 


| and jar when the door is closed. 


When the door was fastened the weight of the inside handle 
acted in a direction to draw the bolt out of the staple, 
and leave the door open, so that when the spring became weak, 
its falling weight, combined with the shaking motion of the 
train, was liable to open the door. When the bolt spring broke, 
the door would not remain fastened, the compartment was 
rendered dangerous and useless, and had to be locked up. The 
Metropolitan Railway Company would appear to be satisfied with 
the protracted trial given to Colonel Wethered’s lock, as they are 
about to fit it to the new trains. 

Fig. 1 is the lock case, with side plate removed, showing the 
position of the bolt held back by the stud on catch or pawl 
when the door is open. On closing the door the projecting nose 
of the pawl rides up the incline on the striking plate, which frees 
the catch stud on the bolt, Fig. 1, when the latter is projected 
into the staple by the force of both the spring and the weight of 
falling handle combined. Fig. 3 is the toothed follower case, 
with side plate removed, showing how spindles of outside and 
inside handles are operated by the segments A and B, 








700-HORSE-POWER ENGINES AND BOILERS FITTED ON BOARD SHIP 
IN THREE Days.—A remarkably quick piece of work is reported 
ol; the s,s. Ermanarich, recently launched 
from the yard of Messrs. W. Gray and Co., was sent down to the 
Central Engine Works at three o’clock on Wednesday afternoon, 


| her engines and boilers of 700-horse power were put on board, the 


connections made, and they were successfully steamed for four 
hours in the presence of the official and owners’ inspectors, on 
Saturday morning, and the ship returned to the builders’ yard by 
noon on Saturday—that is, in less than three working days from 
the time she left there. We think this ‘‘beats the record ;’ even 
in a district noted for quick work it is a capital performance, 
and one on which the Central Marine Works may be congratulated, 
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TRACTIVE POWER OF LOCOMOTIVES. 


THE diagram below gives the tractive power, in pounds, of 
locomotives per pound mean effective steam pressure on piston 
and is one which will be found very useful in solving all 
questions relating to size of cylinder for given tractive power, 
length of stroke, maximum diameter of driving wheels, &c., and 
also for facilitating the comparison of the tractive power of 
different engines. As an example of the use of the diagram, 
suppose we require to know what will be the mean tractive 
power of an engine having cylinders 17in. diameter by 22in. 
stroke, and driving wheels 60in. diameter. At the point marked 
60in. on the scale of diameters of driving wheels at the 
bottom of the diagram, with a pair of dividers measure the 
length of the ordinate from the base line up to the line marked 
17in. diameter, transfer this to the scale to be used when lergth 
of stroke equals 22in., and read off 106 1b, as the tractive force 





Scale tobe used when stroke 
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1888 at those of the 3rd and 16th corps, and gave equally very satis- 
factory results, always employing velocipedists as estafettes. 

Those of the 9th corps were very well conducted, and gave rise 
to the following observations. The number of veleulpotichs who 
took part at these mancwuvres were twenty-five—nine with 
bicyclettes, ten with bicycles, and six with tricycles—under the 
command of M. Martin, sub-lieutenant in the 71st territorial, and 
president of the Véloce Club of Angers. They were employed 
solely for the transmission of orders between staff-majors and the 
different services. They were distributed in bands, each with a 
chief. The roads and paths followed in the manceuvres were gene- 
rally bad, the sandy soil of the roads and the pebbles raised by the 
passage of the cavalry and artillery often rendered the progress of 
the velocipedists difficult. In spite of that, in a distance of 
40 kiloms. it has been shown that a velocipedist arrived in the 
cantonment one hour and a-half, and sometimes even two hours, 
before the estafette by horse, without fatigue and without being 
obliged to rest before setting out in; although it was often 
necessary to take a devious road, which increased the distance to 
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Diameter of Driving wheel, ins. 


which will be exerted for every pound mean effective pressure 
17? x 23 
60 
of driving wheels, length of stroke, and tractive power, required 
the diameter of cylinders:—Reduce the tractive to pounds per 
pound of mean pressure, and taking this value cn the scale to 
be used for the given length of stroke, set it off over the given 
diameter of wheels, and read off the diameter of cylinders 
required. Other uses of the diagram will readily suggest them- 
selves to locomotive engineers. G. R. B. 


on the piston, or = 106. Again, given the diameter 








MILITARY VELOCIPEDE IN FRANCE. 


THE Minister of War has just officially sanctioned the employ- 
ment of the velocipede in the French army for conveying dispatches. 
Each infantry regiment of the active army is to contain four 
velocipedists. The chiefs of the corps themselves to choose these 
velocipedists among the men of all grades in the reserve and the 





territorial army who volunteer and offer the best guarantee for | 


fulfilling the service, The velocipedists are to provide their own 
“ mount,” and keep it in good condition. In addition to the pay 
of their grade, they have a right to an allowance of 50 centimes per 
day as an entertaining premium. 

The service of velocipedists on campaign or during the grand 
manceuvres is to be arranged by the generals commanding the army 
corps. In fine, these general officers are equally to regulate in 
every detail, the dress, equipment and accoutrement of the veloci- 

lists, It is to fear that such a method of recruiting may soon 
me an opportunity for favour to render the time of service as 
pleasing as possible to certain favourites, whatever may be, more- 
over, their skill and vigour from the point of view of the velocipede. 

The question has nevertheless been studied in France, if not as 


thoroughly as in England, at least with sufficient attention for the | 


genera! staff-officer to form a distinct idea of the services one may 
expect from men, properly mounted and animated, for the trans- 
mission of orders. These are the subjects of inquiry we are about 
to lay before the reader. 

The journal, the Sport Velocipédique of Paris, official organ of the 
“Union velocipédique frangaise,” issued the first article on the 
velocipede in the army. ‘Quite a tournament took place after it 
among authorities in the velocipede world. Then from articles 
they came to deeds, On the April 22nd, 1886, a velocipedist of 
Pau, M. Daniel, the same who went from Pau to Calais—1100 kiloms. 
in 7 days 4 hr. 50 min.—offered to place at the disposition of 
the Minister of War, for the manceuvres of the 18th corps, five or 
six trained velocipedists. For reasons it is unnecessary to mention 
here, it was considered preferable to have recourse to the ‘‘ Union 
velocipédique francaise,” which supplied eight velocipedists. 

In the interval a practical attempt had been made by the Velo Club 
Grenoblois at the instigation of M. Terrier, one of its members, On 
the 15th of August, 1686, M. Brionnet, carried a supposed dispatch 
from Grenoble to Bourg d’Oisans—752m. in ‘aieie en a bicycle 
in a very short time. M. Dumoulard went on a bicyclette to pre- 

re, starting from Grenoble, at Tencin and Goncelin, the revictual- 

ing and cantonment of a troop on march, that very quickly also. 

In fine, in another direction and on a bicycle, M. Terrier was 

reputed to be about to destroy the viaduct of the Moirans Railway. 

The three velocipedic instruments of most common use had been 

put into requisition according to their respective qualities. This 

— attempt won for its authors the praises of the Minister of 
ar. 

The manceuvres of the 18th corps in 1886 came at once in 
corroboration; General Cornat verified in his report that he had 
not employed any other estafettes, and that his messages had been 
carried three times as quick as before. The experiments were con- 
tinued in 1887 at the manceuvres of the 19th and 17th corps, and in 





be travelled over, but presented better ground. The speed varied 
from 16 to 18kiloms. per hour, but one should count about 
20 kiloms. per hour as the average speed that can be kept up during 
a journey. 

ell trained velocipedists easily manage to ride 250 miles in a 
day. The following are some results obtained by professional 
velocipedists ; on the hines of the Rudge Cycle Co., 34,242 m. 
were travelled over in one hour by M. J. Dubois on a coursing 
bicycle ; 40kiloms. in lhr. and 12min. by M. Oxborrow on a 
bicyclette ; 10 kiloms, in 18 min. 42sec. by M. Beconnais, of Bayonne, 
on a tricycle; 8045 m. in 14 min. 8 sec. on a Rudge tricycle, special ; 
50 kiloms., 2 hr. 4 min. 10sec. on a tandem by Messrs, Giraud and 
Laval, of the “Cercle de la Pédale de Paris ;” 226 kiloms. in 
llhr. 59min. 30sec. by the same two amateurs on the same 
tandem ; 360 kiloms. in 24 consecutive hours on a double driver by 
M.E. Bertaux, of Caen. But in the manceuvres and on campaign, 
one must take into consideration the embarrassing of roads by 
artillery or cavalry, who often force the slackening of the march, 
and even the dragging of the machine by hand. The maximum 
distance gone over in a day in the 9th corps was 120kiloms. The 
lowest speed was 10kiloms, per hour in a night march, on a road 
broken up by the passage of artillery. Colonel Saville, chief 
ofthe military velocipedy in England, says that not more than 
from 6 to 10 miles per hour—9600 to 12,800 m.—should be expected 
for military cyclists. At the gymnastic school of Joinville, it is 
admitted that the average speed with a tricycle on an ordinary 
{ — and for a course of several hours is from 8 to 10 kiloms. per 
| hour, 

The machine most suitable for military purposes seems to be the 
tricycle or bicyclette. The bicycle, which is the lightest—average 
weight 16 kilos.—cannot develope these qualifications of speed 
except on very even ground ; its centre of gravity being in the wheel 
in front, the contact with a stone or rut may cause serious falls 
forward. In spite of its brake, the stoppage can only be effected 
progressively. The bicyclette has more stability than the bicycle, 
its centre of gravity being between the two wheels, on the tangent 
| of the back wheel. Its average weight is 20 kiloms. It is supplied 
| with a brake which can stop it instantaneously, but the man 
| stopped is obliged todescend. Itis only with fatigue that a column 
of infantry can be followed during a certain time, at a slow pace, 

The tricycle is the most stable of all, and a soldier can make use 
of it without any apprenticeship, as in other instances, It admits 
of advancing with ease at any pace, and to stop remaining seated, 
It has in addition this considerable advantage, that of being able 
to carry backwards a burden varying from 10 to 20 kiloms, ata 
maximum according to the strength of the velocipedist. Its 
inconvenience is that, with less , it occasions greater 
fatigue to the cyclist, on account of its weight—20 kiloms. on an 
| average—and of the rubbing of the gear, and the formation in 
soft ground of three ruts instead of a single one, as in the preced- 
| ing models. In addition, if the cyclist is obliged to follow a 
column, and to traverse on one of the inclined sides of the road, he 
is obliged to lean in an inverse direction to his machine in an un- 
comfortable position for preserving his equilibrium. 

An ample vareuse, giving the greatest liberty to every move- 
ment, trousers buttoning at the ankle, and laced boots, seem to be 
the most suitable clothes. Leggings are too hot, and laced 
brodequins impede the movement of the foot. It is good to add 
to this an india-rubber tippet with a hood, to protect from the 
rain, and a leather bag to carry dispatches without their being 
crumpled. The revolver suffices as an arm for a man not intended 
for fighting, but only to defend himself against a chance attack. 
The bag can be adapted to any machine easily, but especially to 
the tricycle.—La Nature. 














| A USEFUL paper, entitled “Notes on Electric Light- 
|i ,” was read at the recent annual Congress of the Association 
| of Municipal and Sanitary Engineers at Portsmouth. 





—<—<——e 


NOTES IN PARLIAMENT. 
mp following subjects have received attention during the past 


week :— 

Light Railways (Ireland) Bill.—On the order to go into Com. 
mittee on this Bill, Mr. W. H. Smith moved that it be referred to 
the Standing Committee on Trade. Mr. Storey thought that it 
had been the intention of the Government to consider this Bill in 
Committee of the whole House. It was not the kind of measure 
which ought to be sent to a Grand Committee, because it dealt 
with large sums of public money, which it was deliberately pro- 
posed to give away, and it raised questions which were seriously 
contested by a considerable section of the House. If the Govern. 
ment persisted in their motion, he should take what means he 
could to resist it. Mr. W. H. Smith eaid that notice was given 
of this motion some time ago, and no serious objection was 
taken at the time, provided hon. gentlemen interested and 
Irish members were added to the Grand Committee by the 
Committee of Selection, The principle of the Bill had 
been affirmed by the House, and it was such a measure 
as could be most usefully considered by a Standing Committee, 
Mr. Craig asked when the Government proposed that the Grand 
Committee should meet. Sir M. Hicks Beach said it would meet 
as soon as the fifteen members were added, and this would depend 
on the Committee of Selection. Mr. Whitbread said that as soon 
as the order was given the Committee of Selection would be pre- 
pared to act. The House divided, and the numbers were—For the 
motion, 231; against, 60; majority, 171. Mr. O'Doherty then 
moved the following :—‘‘ That it be an instruction to the said Com- 
mittee that they Ges power to insert clauses in the said Bill 
enabling the promoters of a light railway in proper cases to use 
their capital in construction of piers and in the purchase or hire of 
proper steamers in cases where otherwise, by reason of intervening 
arms of the sea, the length of the line and the cost of construction 
would be excessive, or two lines of railway might be required.” 
Mr. A. J. Balfour said that he did not think that there were many 
cases in which the proposal of the hon. gentleman would apply, but 
in view of the fact that if there were any such a great saving would 
be effected, he was prepared, on behalf of the Government, to 
accept the proposal, 








THE FORTH BRIDGE. 


On page 96 we publish another illustration of one of the pairs 
of the great cantilevers of this famous structure. The illustra- 
tion, like that we published last week, helps to convey a more 
adequate idea than has hitherto been possible of the enormous 
precmene of the structure. Itis from a photograph taken by 
Mr. Carey, C.E., on the 24th May last, when the cantilevers were 
completed to about 630ft. from the vertical columns, and courteously 
placed at our disposal by the engineers, 











TRAVELLING CRANE.--DEPTFORD CENTRAL 
ELECTRIC LIGHTING STATION, 





On page 89 will be found an engraving illustrating a large 
rope-driven travelling crane, erected by Messrs. Vaughan and 
Son, Manchester, over the two 1500-horse power engines and 
1250-horse power Ferranti dynamo in the Deptford central station 
of the London Electric Supply Corporation. The engraving also 
serves to illustrate the roof and masonry of part of the building. 
We shall give a further illustration of the crane, with some 
particulars, in another impression. 








THE SaniTaRY INsTITUTE.—At an examination held for local 
surveyors, July 25th and 26tb, nine candidates presented them- 
selves. Questions were set to be answered in writing on the 25th, 
and the candidates were examined vivd voce on the 26th. The fol- 
lowing candidates were certified to be competent, as regards their 
sanitary knowledge, to discharge the duties of local surveyors :— 
William Gibson, Bonhay-road, Exeter; Joseph Bennett Massey, 
64, Burn-street, Burnley; Joseph Radcliffe, Cambridge-place, Tod- 
morden; David Jobn Reid, 2, Post-office-buildings, Inverness ; 
Samuel Towlson, 54, Hanover-road, Plumstead, 

THE ConEMAUGH DaM.—The damage by the Johnstown flood is 
reported by the Board of Inquiry convened to approach 9,000,000 
dols. They divided the losses into six classes, and put the first 
five at 4,791,749 dols., covering 3364 cases, with an average loss of 
1424 dols. The total loss under Class 6 is 1,112,192 dols., with 445 
cases, The aggregate loss of borough property is 168,180 dols. 
The damage in seven school districts is 52,132dols. Losses on 
private property so far reported amount to 1,731,662 dols, The 
Board has not yet heard from the Cambria Iron agg the 
Johnstown Manufacturing Company, or the Cambria and West- 
moreland Natural Gas Company. The total loss reported to date 
amounts to 7,894,064 dols., and assuming that the 491 cases not 
fully reported upon will average as the others, 1550 dols, each, the 
grand total is estimated at 8,665,114 dols, 

TECHNICAL INSTRUCTION.—Surely, if nothing else will waken the 
British public to a knowledge of the puerile meddlesomeness of 
those who lead the attempt to force the taxpayer into paying 
schoolmasters for that precious amateur thing they call technical 
instruction, the following definition from their technical instruction 
Bill ought to doit. It runs as follows :—‘* In this Act the expres- 
sion ‘technical instruction’ shall mean instruction in the principles 
of science and art applicable to industries, and in the application 
of special branches of science and art to specific industries or em- 
ployments. It shall not include teaching the practice of any trade 
or industry or employment, but, save as aforesaid, shall include 
instruction in the branches of science and art with respect to which 
grants are for the time being made by the Department of Science 
and Art, and any other form of instruction which may for the time 
being be sanctioned by that Department by a minute laid before 
Parliament and made on the representation of a local authority 
that such a form of instruction is required by the circumstances 
of its district.” In other words, the propagandists propose to get 
an Act first, and then find out, if they can, what they are to teach 
for their money afterwards, It would pay to give a few of these 
men a good salary, and ask them to be kind enough to take a per- 
petual holiday. 


LIVERPOOL OVERHEAD RaILway.—The contract for the Liver- 
pool Overhead Railway has, it appears, been finally concluded. 
Although common in the United States, this particular type 
of road has never before been introduced into this country. 
Tunnels have always been preferred. The emission of steam 
and smoke by the ordinary locomotive at the level of dwell- 
ing-house windows, and close to them, has always been con- 
sidered highly objectionable. But the experience derived 
from the working of the underground railways in London has 
demonstrated that the nuisance is just as great in tunnels, only 
that the sufferers there are the —— and railway 
servants, and not the outside public. It is becoming daily more 
and more clear that the steam locomotive is out of place in towns 
and cities, at whatever level the road is carried. All that is wanted 
is a really good substitute in the way of a practical electric loco- 
motive, and then tunnels or overhead lines become equally avail- 
able. The new Liverpool line is about six miles long, and will be 
composed of steel joists resting on columns, and covered with iron 
flooring. The order for the joists is said to have been already 
placed with Messrs. Dorman, Long, and Co., of Middlesbrough, 
and will comprise several thousand tons. The engineers of the line 
are Sir Douglas Fox and Mr. J. H. Greathead, MM. Inst. C.E., 
London, and the contractor is Mr. J, W. Williams, of Manchester. 
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AMERICAN ENGINEERING NEWS. 


Shipbuilding tie extensive shipbuilding yard is to be 
established at Newport News., Va., in connection with Mr. C. P. 
Huntington's railway and steamship interests, Steel steamers will 
be built here for the Morgan line, and the United States and Brazil 
mail line, and repairs made to the existing boats of these lines. 
The plant will be in operation by January next, and the keels will 
then be laid for two steel freight steamers of 3500 tons each. 
There will be an iron foundry, brass foundry, machine shop 400ft. 
by 60ft., blacksmiths’ shop 280ft. by 40ft., tool shed 280ft. by 120ft., 
bending — and furnace 300ft. by 120ft., joiner and car- 
penters’ shop, pattern shop, and mould loft, 300ft. by 60ft., with 
three stories. The Chesapeake and Ohio Dry Dock and Con- 
struction Company has been incorporated to manage this enter- 
prise. 

An Exposition for New York is projected to be held in 1892, to 
celebrate the fourth centenary of the discovery of America by 
Columbus. Already the discussion over the site has been com- 
menced. Many objections are urged to its location in Central 
Park, as it would seriously injure the park, which should be an 
attractive feature for the large number of visitors who will come to 
the city. Staten Island has been suggested, and would be easy of 
access by a number of additional steamers to the present ferry lines. 
A better location for some reasons is suggested on the north side of 
the Harlem river, above New York, and on the shore of Long 
Island Sound. The objection to this would be the means of access, 
as the present elevated railway system is inadequate for the proper 
handling of the existing traffic during the busy hours of the day, 
and a new elevated road would have to be begun very soon to be 
built the whole length of the city and suburbs by 1892. 

New steamers.—Four fine new steamers have been put on pas- 
senger lines from New York. The Puritan, of the Fall River Line, 
running between New York and Fall River, by way of Long 
Island Sound, one of the favourite water routes to ton, is of the 
usual American type of boats for the service, with a low hull, wide 
decks projecting on guards beyond the hull, two or three tiers of 
upper decks, and a most elaborate interior furnishing. The 
exterior is painted white. She is 420ft. long, 52ft. beam of hull, 
and about 90ft. wide above the guards. Her displacement 
is 4150 tons and gross tonnage 4650 tons. The hull is double, 
divided into fifty-nine water-tight compartments, fifty-two 
between the hulls, and seven by athwartship bulkheads. 
The rudder is of steel with wood filling. It is 14ft. Gin. 
long and 13ft. high, On the main deck is the entrance 
hail or “quarter deck,” 58ft. by 24ft., with ticket offices, coat- 
rooms, harber shop, &c.; aft is a cabin 82ft. by 53ft., with floor 
— 72ft. by 24ft.; aft of this is a ladies’ cabin, 42ft. by 27ft. 

he freight deck has 80,000 cubic feet of space. The dini 

saloon, below the main deck, 108ft. 4in. long by 30ft. wide an 
12ft. high. A continuous promenade runs round the saloon and 
hurricane decks. The wheels are of the feathering type, 35ft. 
diameter —smaller than usual; the buckets are l4ft. long, 5ft. 
wide and of jin. steel. Each wheel weighs about 100 tons, and 
they will make about twenty-four revolutions per minute. The 
engine is vertical, of the beam type, and 7500-horse power. The 
high-pressure cylinder is 75in. diameter and 9ft. stroke, and the 
low-pressure cylinder 110in. diameter and 14ft. stroke, both of the 
cylinders are at one end of the beam, and at the other end 
is the connecting-rod. The cranks weigh nine tons each, and the 
crank pin is 19in. diameter and 22in. long. The beam is of 
lozenge shape in elevation, 34ft. long, 17ft. deep, weighing 
forty-two tons. There are eight steel boilers, and forced draught 
is supplied by two Sturtevant blowers. The surface condenser has 
15, square feet of cooling surface. The electric light is fitted 
throughout, and the interior fittings, decoration, and furnishing is 
elegant and elaborate. The Connecticut, a new boat for a com- 
peting Sound line of steamers, is 357ft. long, 87ft. beam, and 60ft. 
from keel to pilot-house. In her machinery there is a radical 
departure, the engines being of the oscillating type, 6000-horse 
power. The wheels are of the feathering pattern, and will be 
driven at thirty revolutions per minute. ‘The boat is expected to 
make twenty miles an hour. The Sandy Hook and Monmouth are 
two steel twin-screw boats, running on New York Bay between 
New York and Sandy Hook, connecting with the New Jersey 
Southern Railroad for the numerous summer resorts on the New 
Jersey coast. It is a favourite route for wealthy families living at 
these resorts, and the company has put on these boats to further 
increase its popularity. ey are 280ft. long, 37ft. beam, and 
49ft. wide over the guards, 10ft. 6in. draught, 15ft. 6in. depth of 
hold; licensed for 2200 passengers. There are two triple- 
expansion engines, with cylinders 22in., 36in., and 55in. diameter 
and 28in. stroke. Steam is supplied by four Scotch boilers with 
internal furnaces. Each is equipped with an Edison incandescent 
electric light plant of 200 lamps. The fitting, decorating, and 
upholstery is in the highest style. As the trip is only one hour 
long each way, and no night trips are made, state-rooms are not 
required, but in their places are private saloons or parlours for the 
accommodation of families or parties. They are very swift and 
handsome craft. 

A centreboard steamer.—A form of steamer adapted for ocean and 
river service combined, designed especially for ocean freight 
steamers to run up the Mississippi river, has been invented by 
A.H. Lucas, of St. Louis. The design has two separate hulls, united 
at the forward end by a solid bulkhead forming the bow, and 
having an open space between them towards the stern. These hulls 
will contain the machinery and cargo, and will each have an 
ordinary keel. Between the bulls will be astrong adjustable keel, 
on the same principle as the centreboard used so successfully for 
yachts. If theordinary draught of a 1000-ton steamer is 7ft., with 
which draught she could run up the Mississippi to St. Louis, on 
going to sea the keel could be lowered 14ft. to give her a draught 
of 21ft. When lowered the upper part of the keel will be held in 
place by steel braces projecting from the inner sides of the hulls. 
Twin screws would be used. An experimental ship is to be built 
on this system, and is to be designed fora high rate of speed at 
sea ; it will be built by cramps. 

The Milford Haven Steamship Line, which has been projected for 
the ten years, is again being talked about. Mr. Austin Corbin, 
president of the Long Island Railroad, is the leading spirit of this 
scheme, which is to run an entirely new line of swift well equip 
steamers between a point at Fort Pond Bay, near Montauk Point, 
at the easterly end of Long Island, to Milford Haven, in Wales, 
This route would avoid the voyage off Long Island and up the bay, 
the passengers being carried by express trains over the 100 miles 
length of the island to Brooklyn and New York. The sea route 
would be 2781 mileslong. Whether there is anything at the back 
of this latest revival of the scheme remains to be seen. 

Street railway expenses.—The following estimates of the cost of 
construction and operation of street railways for horse, electric, 
and cable traction, have been prepared by persons interested in 
putting in an improved system of traction at Baltimore, Ind. The 
figures are in each case fora line ten miles long :—Horse cars— 
Track, 70,000 dols.; forty cars at 850 dols. (average), 34,000 dols. ; 
400 horses at 150 dols., 60,000 dols.; building, 40,000 dols.; total, 
204,000 dols. Electric cars—Track, 70,000 dols.; forty cars at 
700 dols., 28,000 dols.; ten miles of conduit, at 25,000 dols., 
250,000 dols. ; steam plant, 20,000 dols.; dynamo plant, 24,000 dols. ; 
forty motor trucks, at 1500 dols., 60,000 dols. ; building, 10,000 dols. ; 
total, 462,000 dols. Cable system—Track, 70,000 dols.; forty cars, 
with grip, at 950 dols., 38,000 dols.; ten miles conduit, from 
50,000 dols. to 100,000 dols. per mile of track, according to diffi- 
culties encountered (say 65,000 dols. per mile), 650,000 dols. ; steam 
25,000 dols.; machinery and sheaves, 10,000 dols.; building, 
0,000 dols.; total, 803,000 dols. The annual running expenses are 
estimated as follows:—Horse cars, feeding, replacing, &c., 400 
horses at 219 dols., 87,600 dols.; wear and tear, at © per cent., 
7200 dois.; interest at 6 per cent., 12,240 dols.; total, 107,040 dols, 
Electric cars—Coal 7756 dols.; engineer and assistant 1460 dols.; 





firemen, 1095 dols.; wear and tear at 3 per cent., 13,860 dols.; 
interest, 27,720 dols.; total, 51,891 dols. Cable system—Coal, 
9581 dols.; engineer, &c., 1460 dols.; firemen, 1095 dols.; oiling 
sheaves, 4000 dols.; wear and tear at 3 per cent., 23,694 dols.; 
maintaining cable, 13,200 dols.; interest, 48,180 dols.; total, 
101,210 dols. 

Electric signalling.—The application of electricity to cyan | 
has been an suggested, and has been carried out to a smal 
extent. One of the latest systems is the Palmer system, in which 
brushes on the engine make contact with a pair of rail lengths 
placed between the track rails. These rails are connected with 
wires running to semaphore signals, drawbridges, switches, cross- 
ings, &c., and connected with electric apparatus. In the event of 
the draw, switch, &c., being open, an electric connection is made 
between the brushes and the rails at the end of the block section 
on which the danger exists, and a gong in the engine cab is set 
ringing, and continues to ring until the engineer or fireman stops 
it. Very large claims are made for it, but it seems to be too com- 
plicated to be practically adopted for regular service under the 
conditions to which a railroad is subject. e great hindrance, so 
far, to the general introduction of electricity is, that it cannot be 
relied upon, but is likely to fail at any time, without apparent 
cause and without warning, and so lead to accident. 

The Canadian Pacific Railway Company's line across the State of 
Maine has been opened for traffic. ‘The route commences at a 
junction with the International Railway branch from Sherbrooke, 
crosses the State line near Holeb Pond, and runs througha wild 
country to Greenville, Brownville, and Mattawamkeag, where con- 
nection is made with the Maine Central Railroad. There are 
numerous bridges and trestles. Near Mattawamkeag the line 
crosses the Penobscot river by an iron bridge of two through truss 
spans of 150ft., two of 100ft. span, and 62ft. of trestle approach. 
At Ship Pond is an iron viaduct 1405ft. long, with one 100ft. span, 
twelve 60ft. spans, twelve 30ft. spans, and Do5ft. of trestle. The 
height is 120ft. 

Electricity on the New York elevated railroads.—In October, 1888, 
the Daft Electric Motor Co. began experiments on the Ninth 
Avenue line with a motor of increased power. Beginning with 
light loads, the load was increased until a train of eight cars, each 
weighing twelve tons, was hauled over the entire length of the line, 
including a grade of 98°7ft. per mile—about 1 in 52—at an average 
speed of 14°6 miles per hour. The maximum speed on the level 
was 16°36 miles per hour. An empty train of three cars ran on the 
up-town track at a mean rate of 2S miles an hour, the speed on the 
level being nearly 28 miles. These practical tests have brought out 
many objectionable features, which have been eliminated, and a 
new motor has recently been built, which has been designed for 
sapeuty hauling trains of six loaded cars on the Ninth Avenue 
ine. 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday morning, the 31st ult., Messrs, E. Finch and Co, 
launched from their shipbuilding yard at Chepstow, the second or 
intermediate caisson, built to the order of the Barry Graving Dock 
Co. The caisson was at once taken in tow by three tugs for Barry. 

The s.s. Attila, built by Messrs. R. Cra, and Sons of Middles- 
brough, for Messrs. J. H. Lennard and Sons, also of Middlesbrough, 
was taken out on Saturday for her official trial trip, and although 
the weather was anything but favourable, the result proved, we are 
informed, very satisfactory. ‘The engines are supplied by Messrs. 
Westgarth, English and bo., of Middlesbrough, having cylinders 
2lin., 34in., and 57in. by 39in. indicated 1160-horse power and 
worked throughout the dayi n a very satisfactory way. e dimen- 
sions of the vessel are 280ft., by 37ft. 6in. by 25ft. 6in. She has been 
built to carry oil in bulk, and is fitted with all the latest improve- 
ments. Theoil pumps are Messrs Tangyes’ Duplex "> and the 
electric light installation is by Messrs, Holmes and Co. of Newcastle. 

On Tuesday the s.s. Ironopolis proceeded from the Tees on her 
trial trip. This vessel has been built for Messrs, J. M. Lennard 
and Sons, of Middlesbrough, by Messrs. Raylton, Dixon, and Co., 
of the Cleveland Dockyard, being the seventh vessel they have 
built for this firm. Her leading dimensions are: length over all, 
305ft. 3in.; breadth, 38ft.; depth moulded, 22ft. 10in., with a 
deadweight carrying capacity of over 3700 tons. She is fitted with 
raised quarter deck, having bridge and forecastle cx ted, thus 


————_— 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 

THE satisfactory condition of trade which it has been ible to 

report now for some time past is continuing. On Wednesday, in 
olverhampton, and to-day—Thursday—in Birmingham, © the 

markets were fully as good as any that have gone before them 
for many weeks past. Indeed to-day the market was perceptibly 
stronger, the result of the advance of 6d. per ton to puddlers and 

5 per cent. to millmen, which has now been conceded to the iron. 

workers, And ironmasters reported the probability of further 

advances in prices arising out oF this additional concession, carry. 
ing with it, as it does, an increase in the cost of production. The 
fact that steel workers’ wages are rising in Darlington, and that 
the wages of the Durham colliers were expected to be advanced 

24 per cent., making them 74 per cent. upon the basis rates of 
ovember, 1879, were also items which strengthened the belief 

that in most trade centres cost of production has not yet reached 

its limit. 

Consumers of iron are indeed now becoming convinced that it is 
useless to any lopger delay placing orders, as the market seems 
certain to further rise against them, consequently there was to-day 
a better demand, and makers’ prices were obtained with less 
bartering than for several markets past, 

The new prices of the Pelsall Coal and Iron Company, near 
Walsall, are as follow:—P.C. bars, £6 10s.; P.C. hoops, 26 lis,; 
Crown bars, £7 10s.; Crown hoops, £8; Crown sheets, singles, £8; 
charccal sheets, £15; hinge strip, £7 5s.; gas strip, £7; and nail 
strip, 24in. wide to 13 g., £7. These prices are at the Pelsall 
Company’s works for ordinary sizes, with the usual extras as per 
their list. 

The sheet prices of ordinary sizes of Messrs, E. P. and W, 
Baldwin, of the Welden Ironworks, near Stourport, become, for 
single, 20 w.g., Shields, £10; Severn, £11; Baldwin-Wilden B., 
£12; ditto B.B., £13; ditto B.B.B., £14; charcoal, £16 10s; 
B. charcoal, £19 10s.; and E.B. charcoal, £21 10s. Doubles, 2] 
to 24 w.g., are 30s. a ton above singles; and trebles, 25 to 27 w.g,, 
are 60s. above singles, The above prices are at the Wilden Works, 
and if the sheets are pickled the price is £1 a ton above these 
rates. 

Messrs. John Knight and Co., of the Cookley Ironworks, Brierley 

Hill, now quote as follows:—Rolled bars lin. to 6in. wide, and not 

less than lin, by l}in.; rounds and squares, y,in. to 3in.; half 

rounds, angle iron, &c., not exceeding 2cwt. each bar, Knight's 
crown, £8 ; Knight’splough (on bars), and Knight’s Bt. Bt. (on bands), 
both £10; Knight’s charcoal, £16 ; and Knight’s extra charcoal, 


£20 10s. Rounds and squares, not less than jg, are 10s, per ton 
above bars ; ,4; and 1 and 2 w.g., 20s. per ton above bars ; } and 3 
and 4 w.g., 30s. per ton above bars. Small flats, &c., less than 


1 by 3, 20s, per ton extra ; less than } by ;4, 30s. per ton extra; 
less than 4 by 7%, 50s. per ton extra. Hammered bars, 15s, per 
ton more than rolled. Bars cut to exact lengths, 10s, per ton 
extra. Strip iron, 14 to 6in. to 14 w.g., 30s. per ton more than 
rolled bars. 

Knight's crown plating bars are £8 ; and Knight’s plough ditto, 
£10. Single sheet to No. 20 w.g., up to 96in. by 36in., Debdale, 
£9 10s.; K.B.C., £10 10s.; Knight’s crown, £12; Knight’s plough 
or S.P., £13 10s.; C.S.S. charcoal, £15 10s.; Knight's charcoal, 
£20 10s. ; soft steel, £11 10s. Doubles to 24w.g., up to S84in. by 
36in., are 30s, per ton above singles, Latten to 27 w.g., up to S4in. 
by 36in., 60s. abovesingles. Latten thinner than 27 w.g. is quoted 
for specially. Extra lengths: For each additional foot or part 
thereof, 20s. per ton extra. Extra widths: For each additional 
inch, 10s, per ton extra, 

Tinned sheets are quoted by the same firm at 24s, per cwt. for 


coke singles, and 26s. for charcoal singles. Tin-plates are quoted: 
—Best charcoal, 22s. 1.C.; second ditto, 20s. I.C.; and coke, 


18s, LC 

Galvanised sheets are in better request on the week. There 
seems no indication of spelter prices receding. Galvanised sheet 
consumers, therefore, seeing no probability of reductions, and 
fearing further advances, continue to give out orders more freely, 
Makers of black sheets for galvanising purposes are, of course, 
correspondingly benefitted, and they reported yesterday a better 
d d than for some time. These last descriptions of sheets 





classing her as a ‘‘ partial awning deck.” Her engines have been 
supplied by Messrs. Blair and Co., Stockton, of 180 nominal horse- 
power, with cylinders 22hin., 364in., and 60in., by 39in. stroke. 
The Ironopolis is the largest steamer owned in the port of 
Middlesbrough. 

On Saturday afternoon a steel screw cargo steamer 225ft. by 
32ft. 6in. by 15ft. 9in., was launched from the works of the Blyt 
Shipbuilding Company at Blyth. This vessel is named the King 
Alfred, and has been built for Mr. Owen C. Philipps, of Glas- 
gow. The engines will be supplied by the North-Eastern Engi- 
neering Company, of Wallsend, and are of the tri-compound kind, 
the cylinders 163in., 27in., and 44in. by 33in. stroke, and boilers to 
work at an ordinary pressure of 160lb. The bull and machinery 
bave been constructed under the inspection of Mr. James Dykes, 
superintendent engineer of Newcastle-on-Tyne. The Blyth Ship- 
building Company’s building berths are all Neng at present. 
The berth vacant by the launching of the King Alfred will be im- 
mediately filled. The company have, also, two new vessels at their 
outfitting quay, both nallirarpueting completion. In addition, 
they are executing repairs to several vessels in the river. A large 
— of men are employed in the construction of their new 

ook 

The s.s. Prudentia, built by Messrs. Palmer’s Shipbuilding Com- 
pany, Jarrow, for Mr. Alfred Suart, of London, was taken for load 
trial at sea on the 23rd ult. She is 312ft. long, 40ft. beam, 23ft. 
depth, and is constructed for the carriage of petroleum in bulk. 
She is fitted with seven double oil-tanks capable of holding 3400 
tons of cargo, and is specially designed and ventilated for a mixed 
cargo of crude and refined petroleum. The vessel was designed by 
Messrs. Flannery, Baggalley, and Johnson, and has been built 
under their superintendence. She is fitted with engines having 
cylinders 25}in., 37in., and 62in. diameter, with 42in. stroke, and 
supplied with steam from boilers having a heating surface of about 
45D0ft. Electric and steam heating and cooking apparatus are 
fitted, together with powerful pumps for the quick handling of oil 
cargo, She is also arranged with a view to the carriage of general 
cargo, if desired. The dead weight on board at the trial was about 
3000 tons, and a very satisfactory progressive trial was made, steam 
being easily maintained, the ne fase. runs giving a mean of 1077 
knots. Steam steering gear, evaporator, and feed heater are fitted, 
together with other modern improvements for economy and quick 
handling. 


The new vessels launched from the Clyde shipyards in the course 
of July pumbered thirteen, with a total tonnage of 17,394, as 
compared with twenty-one vessels of 23,902 tons in July, 1888, 
and 8790 tons in July, 1887. The aggregate tonnage put into the 
water in the seven months is 156,728, against 118,352 tons in the 
corresponding period of last year and 96,066 tons in 1887. With 
two or three exceptions, all the vessels launched in the past month 
have been steamers, and those are nearly all constracted of steel. 
The new orders placed in July have a tonnage of about 28,000, 
against 16,000 in the same month of last year. 








THE new steamship Columbia, which left Southampton 
on the 20th ult. at 2.40 a.m. for New York, arrived at her destina- 
tion on the 26th at 6 p.m. The steamer that has made this 
rapid voyage is the latest addition to the fleet of express steamers 
of the Hamburg-American Packet Company. She was built, as we 
stated last week, by Messrs. Laird, of Birkenhead, and is a vessel 
of 8000 tons and 12 500-horse power. 





remain strong at the association rates of £7 15s, for singles, and 
£8 5s. for doubles. It is just now the dull season for the Australian 
demand for galvanised sheets, so merchants do not consider the 
paucity of orders from that quarter with much apprehension, 
although there certainly has lately been room for improvement ; 
£12 10s, for 24 gauge at works is still the basis price. 

The marked bar makers report a good demand, some of them 
having taken enough orders to last till the end of the quarter. 
They are firm, therefore, on the £8 basis, Some good sales have 
taken place in merchant iron at £7, and common bars are in steady 
request at from £6 10s, to £6 12s, 6d. and £6 15s, Alike for bars 
and for sheets some good orders have been booked for the 
Argentine Republic. 

Cable ironmakers are executing considerable orders on soy 
account, among them being the Earl of Dudley and the New Britis 
Iron Company. 

Iron and steel plates are in good call in connection with railway 
work for Japan, which has been received by local engineering 
firms, 

Boiler and tank plate makers hold considerable orders for early 
ey and fully maintain the prices with which the «quarter 
opened, 

"eae and strips are £7, though more money is demanded by 
some makers of the former descriptions, The advance of £1 in 

s tube strip—bringing it now to £7—is not a practical rise to the 
ull extent. Four months ago the Association fixed it at £6, but 
latterly some makers have been getting as much as £6 10s. 
Demand is good. Some gas tube makers are full up with work to 
the end of the quarter. 

The fact that Middlesbrough pigs were advanced 1s, on Tuesday 
was not without its influence in crude metal transactions on 
‘Change this afternoon, though apart from this the continued 
strength in cokes and coal permits of no weakness either in 
Staffordshire or indeed in any of the Midland makes. Spring 
Vale hydrates are quoted 62s. 6d., B.F.M. 57s. 6d., and common 
47s. 6d. Derbyshires sell at 54s, 6d. to 55s., Northamptons 54s., 
and Lincolns 56s, 6d. to 57s. 

Coal is active at 8s, 6d. for useful forge sorts. 

The advance in ironworkers’ wages will obtain until a new 
sliding scale is arranged, which will probably be in September. 
The accountants to the Mill and Forge Wages Board will, when 
that month opens, again examine the books of the twelve selected 
firms, to ascertain the selling price for the months of July and 
August. The data then available from both examinations will 
afford basis for the arrangements of, it is hoped, a satisfactory 
scale, 

On ’Change in Birmingham this—Thursday—afternoon common 
bars were advanced 5s, per ton, making small rounds £7 5s. for 
three-eighths size. Hoops and thin strips were advanced 10s., 
bringing the new price up to £7 10s, 

The consumption of steel in the Black Country is now estimated 
to be about 5000 tons per week. Of this quantity only about 1500 
tons is made in the district. It has been suggested, for a long 
time past, that an attempt ought to be made to produce the odd 
3500 tons in Staffordshire, by adapting much of the existing iron 
making plant to the pu of basic steel production, The sug- 
gestion has been adopted, in several cases, with a fair measure of 
success, though until lately the volume of demand and profitable- 
ness of prices have not been such as to tempt ironmasters to any 
large expenditure of capital upon new enterpri Now, however, 
that the metallurgical trades are so noticeably more vigorous, the 
proposal has been,repeated with more earnestness; and it is not 
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unlikely that we shall shortly see a considerable development of 
steel manufacture in the Staffordshire district. : 

It is recommended that puddling furnaces now standing idle 
should be pulled down and utilised for the construction of 15 to 25 
ton Siemens basic furnaces, according to circumstances, The cost 
of such furnaces would be about £1500 each, after allowing for the 
old materials worked up. The adaptation of an existing ironworks 
engine plant and forge train to a ‘‘ cogging” plant would involve an 
additional expenditure of £5000 or £6000. The remaining processes 
could be carried out in the existing ironworks with only a nominal 
addition to staff or general charges. 

Rumours were current upon the market to-day—Thursday—of 
contemplated additions to the steelmaking facilities of the district 
by the establishment of a new steelmaking plant. 

The annual meeting of Messrs. Bagnall and Sons, ironmasters, 
has been held within the past few days in Birmingham. ‘The 
report, which recommended the payment of the usual dividend of 
five per cent. per annum upon the st capital, was adopted. 
The chairman mentioned that during the latter part of the year 
the works had been fully employed, and there was every expecta- 
tion of a fair trade in the future. It was, however, not thought 
desirable to increase the dividend until the debenture debt had 
been still further reduced. When this was done it was hoped to 

ay an increased dividend. It was intended to reduce the 
nporrowed by £1000. One of the works had been lighted up with 
the electric light, and to meet the increased demand for iron the 
directors had enlarged one of the works, 

There is a great deal of activity at present in the mechanical 
engineering branch of the Birmingham industries, Demand is 
active upon both home and foreign account. A good deal of 
machinery is being oe for gun and ammunition making, and 
machine tools are still in active request from the Northern ship- 
building and engineering centres. Such firms as G, E, Belliss and 
Co., and Taunton, Delmard, and Co., are busy upon Admiralty 
contracts for air-compressing machinery for torpedo boats, &c. 

Tangyes have been very busy for a good while past upon steam 
pumps, horizontal engines, winches, cranes, pulley-blocks, drilling 
and screwing machines, and all kinds of lifting tackle. All the 
departments of the great Soho establishment are at date satisfac- 
torily employed. 

James Archdale and Co. are in receipt of good orders for lathes 
and other machine tools upon home and export account, China is 
one of the best of the foreign markets. Local orders are providing 
the firm with full employment in their gunmaking machinery. 

The Mint (Limited) continues to find plenty of work in the execu- 
tion of home and foreign Government orders for coining machinery. 
W. and J. Player are well engaged — planishing machinery, 
and Charles Winn and Co, have good lines in hand for screwing 
and drilling machines, pumps, &c. 

Constructive engineers in the South Staffordshire district are 
very satisfactorily occupied just now, and most of the large esta- 
blishments in Birmingham, West Bromwich, and Wednesbury, 
have good home and foreign contracts in hand for railway and 
other ironwork, Thomas Piggott and Co. have some large Austra- 
lian, Mexican, and Japanese contracts under execution, for the 
supply of tubes for water transport. 

page tools are in brisk request for South American and South 
African plantations, and there is a moderate inquiry from 
Australia and India. The call for railway and contractors’ tools 
and implements is increasing. For anvils, vices, and engineers’ 
tools the demand is brisk. In many of these branches, however, 
makers continue to complain of the difficulty of obtaining advances 
in the prices of the manufactured article sufficient to cover the 
greatly increased cost of materials and fuel. 

The improvement in the heavy industries of the Midlands is 
indicated in the activity in the business of transport. The goods 
traffic on the railways is extending, and now the canals are 
beginning to share in the business. Messrs. Fellows, Morton, and 
Co., microg fr Birmingbam, have just initiated a reform in the 
transport of goods by water which constitutes an important advance 
in the movement for the utilisation of the waterways for goods 
traffic which has long been agitating industrial circles in the 
Midlands. This firm of carriers has introduced steam barges upon 
the various canals between Staffordshire and the ports. By means 
of these vessels the journey to London is performed in fifty-six 
hours, as compared with the five days usually occupied by the 
journey with horse locomotion. One of these small draught 
steamers will carry a load of 20 tons, and will tow another boat 
containing an additional 30 tons, The advantages which this inno- 
vation offers have been eagerly accepted by traders. 

At the half-yearly meeting of the Railway Rolling Stock Com- 
pany in Wolverhampton, it was decided to pay a dividend of 6 per 
cent. per annum upon the paid-up portion of the preference shares, 
and 4 per cent upon the ordinary shares. The prospects of trade 
were referred to as hopeful; and it was stated that since the ter- 
mination of the half-year contracts had been entered into, which 
— nearly absorb the whole of the capital at the disposal of the 

irectors, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

In the iron trade of this district the upward movement of prices 
continues, but there is no materially increased volume of actual 
trade doing. In the face of the steady advance in prices, merchants 
are perhaps rather moreanxious to cover, but consumers generally are 
already so well bought for present requirements, that they are 
under no immediate necessity to come into the market for any 
large quantities, and in most cases they apparently do not care 
to buy very much on speculation at current rates. There is, how- 
ever, a very large weight of iron going into consumption, deliveries 
on account of contracts already placed being amply sufficient to 
keep makers fully going for some time to come, and this gives a 
decided element of strength to the market. With regard to other 
conditions which are contributing to the upward movement in prices, 
and to which I have previously referred in my Lancashire notes, 
there is little or nothing to add. Coke, the advance in the prices 
of which is really the most serious ideration in tion with 
the cost of producing pig iron, shows no pears indication of any 
weakening, the tendency rather being still to harden. Supplies of 
slack, however, are more plentiful, and the increased output of 
this class of fuel when the winter demand for house fire coal sets in 
may, if it does not actually bring about cheaper supplies, at any 
rate tend to modify the difficulties now being experienced in 
obtaining adequate supplies of coke for iron-making purposes. In 
the finished iron trade the demand from this district is not quite 
80 brisk as it was, owing probably in some measure to the depres- 
sion in the cotton manufacturing industries, but makers have quite 
as much work in hand as they can get through, and are still very 
indifferent about booking further orders. 

The Manchester iron market on Tuesday was fairly well attended, 
and there was again a very strong tone all through. For some 
brands of pig iron the prices quoted were fully 6d. to 1s. per ton in 
advance of those which were being taken last week, and although 
the actual business done at the full prices quoted was only small, 
sales could have been readily made in able quantity at the 
figures which makers would have accepted a week or so back. For 
Lancashire pig iron quotations remain unchanged, but local makers 
have been selling so freely at their present prices that they have 
a difficulty in keeping up deliveries to their customers, and there is 
a decided tendency to stiffen upon late rates. Of district brands 
makers have still so little to offer, either in Lincolnshire or Derby- 
shire, that prices remain scarcely more than nominal. Where there 
are sellers in the market 51s., less 24, represents about the aver- 
age figure for both forge and foundry Lincolnshire, and for 
Derbyshire the average quoted prices are 52s. to 53s., less 2h, 
delivered here, the cheaper a. which are the only brands really 
ee ng the market, having 

e week, 








The continued advance in warrants has necessarily 


iffened up quite ls. per ton during’ 





tended to stiffen the price of outside brands of iron sieving ives, 

and good foundry Middlesbrough is not quoted under 50s. 10d. net 

cash delivered equal to Manchester, whilst Scotch brands have 

advanced fully 1s. per ton, Glengarnock, delivered at the Lancashire 
rts, being quoted at 51s, 6d., or about 56s, delivered equal to 

Tarn which is an advance of 3s, 6d. per ton upon the 

a at which this iron could have been bought within a very recent 
riod, 

Hematites, following upon the advance in Scotch iron, show a 
strong hardening tendency, and good we vrands delivered 
here are now quoted at about 61s. to 62s., less 24. 

Manufactured iron remains very firm at the full rates quoted last 
week, £6 15s, being the minimum for bars delivered in the Man- 
chester district, with hoops quoted at £7,and sheets at from £8 
to £8 5s, per ton. There is scarcely so much new business coming 
forward, but this is more than counterbalanced by the restriction 
of the output, caused by the interruption of operations at many of 
the forges owing to the hot weather, and makers have still more 
than they can do to meet the requir ts of their cust 8, OD 
account of contracts already placed. 

Steel-plates for boiler-making purposes are in fair demand, and 
there is a decidedly stronger tone in prices. Scotch makers, who 
have been selling at £8 15s, to £8 17s. 6d., are now firm at £9, and 
Yorkshire plates, which were readily obtainable at £8 17s. 6d., are 
now quoted at £9 5s. per ton delivered here. The upward 
tendency in plates coming in from other districts necessarily 
strengthens the position of local makers, who have all along been 
holding out for £9 5s, per ton, and at this figure they are exceed- 





ingly firm, 

e reports with regard to the condition of the engineering 
trade remain practically much the same as those I have given for 
some time past. There is no slackening off whatever in the general 
activity throughout all branches of trade, and;in most departments ; 
the leading concerns being very pressedywith work. This is especially 
the case with regard to machine tool makers, stationary engine 
builders, boiler makers, and locomotive builders. 

The new pneumatic rivetters—Allen’s patent—which were some 
time back introduced to this country by Messrs. De Bergue and 
Co., of Manchester, and of which a descriptive notice was given 
in the columns of THE ENGINEER, are being adopted in several 
important works. The whole of the rivetting on the new girder 
bridge which is being built by Messrs, Handyside and Co, over 
the Trent at Newark, for carrying the Great Northern Railway, is 
being done by one of these rivetters, and the firm have now 
ordered a plant for their own yard at Derby. The Grangemount 
Dockyard Company, who adopted this system of rivetting soon 
after it was first introduced, have now ordered a further plant of 
these pneumatic rivetters for their new yard at Alloa, and I under- 
stand that where they fave been introduced this system of 
rivetting is giving every satisfaction. 

Messrs, Heenan and Froude, of Newton Heath, are very busy in 
the bridge department of their works, and the orders they have 
now in hand include sixteen bridges for the Lancashire and 
Yorkshire Railway Company, while amongst foreign orders they 
are constructing a lattice girder bridge, 1650ft. in length, for 
South America. In their engine department they are also very 
busy with orders for their well-known Tower spherical engines 
combined with various types of dynamos for electric lighting, and 
in order to*keep pace with the increasing amount of general work 
which the firm have recently been~securing, they have been com- 
pelled to extend the workshop building and to lay down new plant. 

In the coal trade a generally steady business is. being done, and 
although the better qualities suitable for house fire consumption are 
only in very slow demand, requirements are quite as large as could 
be expected for the season of the year. Common round coal 
suitable for ironmaking and steam purposes meets with a tolerably 
ready sale, but supplies are ample to meet requirements. For 
engine fuel there is good demand generally, but the holiday stop- 
pages and the short time movement in the cotton manufacturing 
districts tend to throw temporarily a considerable quantity of slack 
upon the market, and this description of fuel, in consequence, is 
much more plentiful than it has been of late. As regard prices 
there is a slight hardening tendency in some cases, but no general 
upward movement, and the quotations remain practically 
unchanged from last month; best coal at the pit mouth averaging 
10s. per ton, second qualities, 8s. to 8s. 6d.; common round coals, 
6s. 6d. to 7s.; good qualities of burgy, 5s. 9d. to 6s. 3d.; best 
slack, 4s. 9d. to 5s.; and common sorts, 3s. 9d. to 4s. 3d. per ton 
at the pit. : 

The shipping trade is somewhat irregular ; a few collieries are 
very busy with orders, and in one or two instances prices have been 
advanced, but in other quarters a very dull business is still reported, 
and there is a continued difficulty in getting vessels for coal 
cargoes. For delivery at the high level, Liverpool, or the Garston 
Docks, steam coal ranges from 7s. 9d. to 8s, 3d. per ton, according 
to quality. 

All descriptions of coke suitable for ironmaking purposes con- 
tinue in very brisk demand, with a steady hardening in prices, 
best qualities at the ovens now fetching from 15s, to 16s. per ton. 

Barrow.—The hematite pig iron trade is brisk, and orders are 
still on the increase. Bessemer qualities are in especially good 
demand and in increasing consumption. Business is increasing all 
round, and makers find a fuller inquiry as well for prompt as for 
forward deliveries. Prices have advanced to 51s. 6d. per ton for 
mixed Nos. of Bessemer pig iron, and to 49s. 9d. for No. 3 forge 
and foundryiron. There is a ready sale at these prices, as fuller 
rates ars expected. The worksare all well employed, and the small 
number of furnaces now standing idle are gradually being put in 
blast. In the steel trade there is a marked improvement, and the 
several departments are all briskly employed, The mills engaged 
in the production of rails and steel shipbuilding material are all 
full of orders, and the greatest activity is maintained in the out- 

ut. Orders are coming to hand from all sources, and there are 
indications of a very large trade in the future, something like two 
years’ busy work being now assured. Prices show an advance for 
rails, heavy sections of which are quoted at £4 17s. 6d. per ton, 
and some makers who are heavily sold forward are asking £5 per 
ton. The shipping and engineering trades are more and more 
briskly employed every week, and orders are coming to hand of 
some importance practically from all sources. Important 
Admiralty work is expected which will find plenty of work 
both in the building and the engineering departments, 

The directors of the Naval Construction and Armaments Company, 
whose works are at Barrow, have just issued their first report 
for the financial year ending June 30th. They state that although 
the company was incorporated in February, 1888, the yard at 
Barrow has not been actively in operation, except toa very limited 
extent, formore than about eight months ; the first eight months of the 
company’s existence having been mainly occupied in reconstructions 
and additions to the yard and machinery, which have resulted in 
the company being now in a ition to undertake work of 
the largest and highest class. Under these circumstances it has 
been deemed expedient to extend the financial year beyond the 


first eight months, tothe 30th June, 1889, that being the close of 


the company’s financial year. In dealing with the question of 
profit and loss, no credit has been taken for the increased values of 
the materials purchased, nor for any work in progress, but only for 
the profit on work completed, which is necessarily but a small 
ee of that contracted for; the unfinished contracts on the 

June amounting to £437,500. In view of the initial expenses 
incidental to every new company, and the fact that nearly all the 
large contracts are unfinished, the directors are not in a position to 
declare a dividend, but the balance carried forward and the profits 
on unfinished contracts will tend to increase the profits on the 
current year. Having regard to the large amount of orders 
actually in hand, and to the prospects of further profitable 
contracts, the directors look forward with confidence to the 
future of the company. Since the 30th of June the company 
has received an order from her Majesty’s Government to 


| build three second-class cruisers. The fact that this important 





contract has been entrusted to the company affords gratifying 
evidence of the confidence of the Admiralty in the resources 
of the Barrow yard and the ability of its administration. 
The company has been further invited by the Admiralty to tender 
for first-class cruisers, All the preliminary expenses in connection 
with the formation of the company have been written off. The 
proposed works at Bilbao are for the present in abeyance, the 
directors having concentrated all their efforts to perfect the 
Barrow yard. Four vessels, of a combined tonnage of 17,500 tons, 
have already been contracted for with the Pacific Steam Navi- 
gation Company; and one of these vessels, the Oruba, of 5600 
tons, was delivered in a perfect state of completion in less than 
twelve months from the signing of the contract. The Oruba 
is now on her voyage to Valparaiso and back, and has 
afforded the highest satisfaction to her owners.. The accounts 
show a margin to credit of £5356 15s. 1ld., which is 
carried forward to next year. Only £300,000, which is 
half the authorised capital, has been called up.’ 

On Tuesday the Naval Construction and Armament Company 

launched from their shipbuilding yard a hand i delled 
assenger screw steamer named the Santiago, which has been 
built to the order of the Pacific Steam Navigation Company, 
of Liverpool, for their South American coast trade. The dimen- 
sions of the Santiago are 350ft. by 45ft. by 31ft. 9in., moulded to 
upper deck, The hull is built entirely of steel on the double- 
bottom longitudinal principle, the whole of the material being 
supplied by the rrow Hematite Steel Company. The 
vessel is schooner-rigged with two steel pole masts, and 
externally presents a very light and handsome appearance, 
and fitted in every way for passenger service in a tropical 
climate. A full equipment of boats and other necessary 
appliances for the safe and efficient working of the vessel, 
including a complete installation of electric lighting to all parts of 
the ship, is supplied complete in every respect, as usual in first- 
class steamships. The engines are of the vertical triple expausion 
type, having cylinders 3lin., 49in., and 78in. diameter by 60in. 
stroke, supplied with steam from two double-ended boilers 13ft. 9in. 
diameter by 18ft. 6in. long, and two single-ended boilers 13ft. 9in. 
diameter by 9ft. 8in. long, at a working pressure of 160 lb. per 
square inch, and will indicate on trial about 3500 indicated horse- 
power, giving a speed of about 144 knots. A sister vessel 
for the Pacific Company is now in course of construc- 
tion by the builders, and is nearly ready for launching. 
Iron ore is in very large output, and prices are firm at from 10s. 6d. 
to 13s. for ordinary qualities net at mines, 

Apprehension is felt that a strike in the Durham cokefield might 
lead to the blowing out or damping down of furnaces on the West 
Coast, as nearly all the coke used in this district comes from the 
East Coast. In the meantime the price of both coke and coal is 
advancing, and the consumption is increasing. Mr. Thomas 
Nicolls, for twenty-five years with the Barrow Hematite Steel 
Company as works manager and other — has been 
appointed general manager of the Paragon Steel Casting Com- 
pany’s Works at Rochdale. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


HEMATITES have gone up to 62s, 6d. per ton, and there is 
evidence of a still greater stiffening in prices. For common iron, 
47s. 6d. to—in some instances—50s. per ton is being asked, but 
supplies are being delivered on easier terms. The Staffordshire 
iron firms are universally raising prices, and the effect is telling in 
Yorkshire and Derbyshire. 

At the Newhall Ironworks of the Brightside Foundry Company 
a very successful casting has been made of a 40-ton anvil block, to 
be used under one of the large steam hammers at a manufactory in 
Savile-street. In this, the largest casting ever made by the firm, three 
cupolas and one air furnace were used in the smelting operations. The 
molten metal was run into the mould, which is about 11ft. square, 
fron four different points, the work occupying one minute. The 
casting will take more than a week to cool. Other noteworthy 
objects in the works included a completed anvil block casting, 
weighing 17 tons, and a large ingot mould, 12 tons in weight, 
for ingots used in the manufacture of heavy ordnance at one of 
the large establishments devoted to the production of military 
material. 

Important colliery extensions are now taking place in South 
Yorkshire. I have already mentioned the sinkings at Conisbro’, 
belonging to the Denaby Colliery Company, which, with others, 
will undoubtedly greatly influence the future of the coal trade of 
the Northern district. The Thorncliffe seam of coal is now being 
sunk to at the Wharncliffe Silkstone Colliery, and it is intended 
to get down to the Whin Moor seam, which lies about 65 yards 
below the Silkstone seam. To reach the Flockton coal a drift is 
being driven at the Sovereign Colliery, near Dodworth. The 
Silkstone seam has been largely exhausted, and as the wind- 
ing machinery is still on the spot, an effort is being made 
to reach the Flockton bed, which is believed to be about 
2ft. Qin. in thickness, At the Nunnery Colliery, Sheffield, 
the owners contemplate sinking to the Silkstone seam at 
Darnall, at a point about half-a-mile from the Manchester, 
Sheffield, and Lincolnshire Railway, which will be approached by a 
branch. The Rother Vale Company are going down from the 
Barnsley to the Silkstone seam, the drawing shaft being sunk so as 
not to interfere with the working of the Barnsley seam. The up- 
cast shaft has been sunk, and the coal is said to have been ascer- 
tained to be of good quality. Messrs. Newton, Chambers and Co., 
Thorncliffe Collieries, are preparing to open out the Flockton seam 
at the Tankersley Colliery. These extensions affect the leading 
districts in the coalfields of Sheffield, Barnsley, and Rotherham. 

Much activity is reported in the steel and iron departments. 
Bessemer and crucible steel is equally in brisk request. At the 
Phcenix Bessemer Works, Ickles, Messrs, Steel, Peech, and Tozer 
have commenced operations in their new tyre works, which have 
been in course of erection for nine months. An entirely new struc- 
ture bas been erected, and the special machinery put down for the 
production of tires includes two six-ton hammers and tire rolling 
mills, driven by a pair of engines supplied by Messrs. Davy 
Brothers, the Park Ironworks, Sheffield; with five new boilers 
supplied by the same firm. A satisfactory start has been made 
with orders which have been obtained from most of the leading 
railway companies of this country. The new works will afford 
employment for about 100 additional hands, and will increase the 
output by abouf 150 tons per week. 

The new departure at Parkgate, where the manufacture of steel 
plates, &c., has been commenced, has been successful. Orders for 
steel come freely in, and there is every prospect of the plant being 
kept in full operation. 

Earle’s Shipbuilding and Engineering Company, Hull, the 
shares in which are largely held in Shetlield, are at present very 
well off for work, their orders including the machinery for the 
first-class armoured cruiser H.M.S. Centaur, now building in 
Portsmouth Dockyard. The engines are of 12,000 indicated 
horse-power. |arle’s Company have also recently obtained 
the order for the engines of H.M.S. Andromache and H.M.S. 
Apollo—building at Chatham—-each of 9000 indicated horse- 

wer, and the machinery, of 7500 indicated horse-power for 

.M.S. Pearl, building at Devonport; and for H.M.S. Philomel, 
building at Pembroke. e company are now about to deliver the 
machinery of 3000 indicated horse-power each for H.M.S. Blanche 
and Blonde, which have been built at Pembroke Dockyard, and 
have completed the contract for the engines, of 1200 indicated 
horse-power each, for H.M.S. Magpie, Redbreast, and Redpole, 
built in the same yards. The Magpie, which is a single screw 
—— vessel, on its trial trip in the Channel beat record power 
for this class, the contractors obtaining 882 indicated horse-power, 
or nearly 25 per cent. in excess of the guaranteed power, The 
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Redbreast has had its natural draught tried in charge of Mr. 
W. B. Dixon—Messrs. Earle’s engineering manager—when even 
better results were achieved, as the mean of a splendid run of 
thirteen hours without a single hitch gave an average of 900 
indicated horse-power, and a s; of thirteen knots. 

Messrs. Samuel Fox and Co., Stocksbridge Works, Deepcar, 
have again had a most prosperous year, the report which has just 
been issued intimating a profit during the twelve months of 
£35,194 9s, 6d., which, added to £3481 6s. brought forward from 
last year, gives a total of £38,675 15s. 6d. It is proposed to 
declare a dividend at the rate of fifteen per cent. per annum, 
towards which an interim dividend at the rate of ten per cent. 
per annum was paid on the Ist of March last. bis will 
absorb £36,000, leaving £2675 lbs. 6d. to be carried forward to 
the next account. Mr. Henry Sharp, late managing director 
of the Bolton Iron and Steel Company, has been appointed 
to succeed the late Mr. Fox in the general management of the 
works and busi of the pany. The directors state that in 
Mr. Sharp they believe they have secured a manager fully qualified 
for the position. 

Messrs. —— Rodgers and Sons, yy! manufacturers, Shef- 
field, were lately visited by the Shah of Persia while he was in 
Sheffield. His Majesty, who has frequently been a customer of 
the firm, ordered a considerable quantity of their goods. Since 
his departure, the Grand Vizier bas intimated to the firm that the 
bave been appointed ‘‘Cutlers to his Majesty the Shah of Persia.” 
The Grand Vizier, in making the intimation, expressed the hope 
that this and other appointments would contribute towards an 
increase of those friendly commercial relations which the Shah 
desires to see existing between the two countries. 

A good trade mark is half the battle in winning a market in the 
hardware trade—always, of course, giving quality. Messrs. George 
Butler and Co., Sheffield, brought out a razor which they desig- 
nated the “‘keen” brand, with the head of Shakespeare on the 
blade. The name is suggested by the line of the bard of Avon, 
** Keen as is this razor’s edge invisible.” Am other firms whom 
they have supplied are Messrs, Kirby, or on Co., 5, Rue 
Auber, Paris, who recently received an order from the Baron 
Gustav Rothschild, which he purchased at their establishment. 
These razors are hollow ground, a notion for which we are indebted 
to the Germans. For a considerable time the blades had to be 
forwarded to Hamburg to be hollow ground, but the process has 
now been thoroughly mastered by the Sheffield artizans, and Shef- 
field hollow-ground razors, of which the ‘‘ Keen” razor is a remark- 
ably fine type, are sold the world over. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

BusINEsS has been exceptionally strong in the Glasgow pig 
iron market this week, ~ | a further considerable advance a4 
taken place in the prices of warrants, which have been up close on 
46s. per ton, a rate which a month or two ago few would have 
cared to predict as likely to be attained during the present year. 
A great impetus has been imparted to the market by the placing 
of Admiralty shipbuilding orders on the Clyde, and the tone was 
further strengthened owing to the shipments being much larger 
than of late. They amounted to 12,275 tons, as compared with 
9127 in the corresponding week of last year, and they embraced 
1999 tons to Canada, 1218 to the United States, 825 to Australia, 
680 to Russia, 460 to Germany, 427 to Spain and Portugal, 375 to 
Holland, 200 to Italy, 160 to India, and 60 to Belgium, the coast- 
wise shipments having been 5738, against 4089 tons in the same 
week of last year. There are eighty furnaces in blast, a reduction 
of two as compared with last week, and five less than at the corre- 
sponding date. There is very little change in the amount of the 
stocks in the warrant stores, but makers’ holdings are understood 
to be materially decreasing. 

The values of makers’ iron are as follows :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 55s,; No. 3, 52s, 3d.; Coltness, 57s. and 
54s.; Langloan, 56s. and 54s.; Summerlee, 57s, and 50s. 6d.; 
Calder, 54s. 6d. and 5ls.; Carnbroe, 49s. and 46s. 9d.; Clyde, 
51s, 9d. and 48s, 6d.; Monkland, 46s. and 45s.; Govan, at 
Brcomielaw, 45s. 9d. and 44s. 9d.; Shotts, at Leith, 55s, and 
52s.; Carron, at Grangemouth, 53s. 9d. and 49s. 6d.; jog > gp 
at Ardrossan, 53s, 9d. and 48s. 6d.; Eglinton, 45s. 6d. an 
44s. 9d.; Dalmellington, 47s. and 46s. 

The position of the manufactured iron and steel trades has been 
further improved and strengthened by the orders for Admiralty 
vessels placed on the Clyde. These consist of five second-class 
cruisers of the Medea t each of 3400 tons and 9000 horse-power. 
Of these vessels three have been secured by Messrs. Thomson, of 
Clydebank, and two by the London and Glasgow Engineering and 
Shipbuilding Company. With reference to the last-named con- 
tract, it should be noticed that although the London and Gl w 
Company has a reputation for producing machinery of the very best 
class, and possessesevery facility for doing so, the engines forthe two 
vessels to be built by this company have not been entrusted to 
them, but will be made by a London firm. This arrangement has 
given occasion for much adverse comment here, as the vessels will 
cost much more money than if they had been turned out fully 
equipped with machinery by the builders. The Fairfield Company 
have received an order for two sets of engines of 12,000-horse 
power each, with the necessary boilers, to fitted into vessels 
that are to be constructed in the Admiralty dockyards. Much of 
the materials for these vessels and machinery will be supplied by 
the makers of iron and steel in the Glasgow district, and the orders 
will prolong the activity that now preyails. Prices of iron and 
steel are very firm. 

There was ship from Glasgow in the week locomotive 
engines and tenders to the value of £38,887, of which five worth 
£6250 went to the Philippines, seven worth £4637 to Bombay, and 
twelve, valued at £28,000, to Alexandria. The other shipments of 
the week were machinery, with £11,726; sewing machines, £5736 ; 
steel goods, £14,071; and general iron manufactures, £37,300. 

The tone of the coal trade bas materially improved this week. 
The shipments of coal in the past week were large, and the demand 
has enlarged both for export and home consumption. Furnace 
coals are in particularly good request, and the trade in steam coals 
is satisfactory. Prices are also better, 7s. being now easily got for 
main coals, free on board. ‘ 








THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 
Tue Cleveland iron trade has still further improved since this 


time last week. At the market held at Middlesbrough on Tuesday 
last, there was, however, no further advance in prices. The 
attendance was somewhat below the average, and the feeling was 
one of hesitation, because slightly lower prices were telegraphed 
from Glasgow. It is still a cause of disappointment and even 
surprise that the market of the district which produces more pig 
iron than any other in the world should be so much affected by 
every little change which takes place in another market, where 
much less is produced. The explanation is probably to be found 
in the fact that Glasgow consumers take more iron from Cleveland 
than do the consumers of any other district. That being so, their 
ideas as to buying, or refraining from buying, at any particular 
time must naturally influence the ideas of those who supply them. 
Notwithstanding the slightly easier feeling which prevailed on 
Tuesday last, the aggregate advances since lastmarket-day amount 
to ls. 6d. per ton, while Scotch fis iron during the same time only 
advanced about 44d. per ton. Merchants now ask 42s, per ton for 
G.M.B, iron for August delivery, and consumers offer about 3d. 
per ton less. For delivery to the end of the year, 3d. more than 
the above-named figures represents the present price. The value 
of warrants may be taken to be about the same as that of makers’ 





iron. Inasmuch as the latter is at the moment very scarce, 
those who require eee supplies have usually to go to the public 
stores for them. Since the previous Tuesday, 5069 tons have been 
taken out, and since the ing of the month about 16,000 tons. 
It is confidently anticipated that the aggregate stocks of the dis- 
trict will be found to have decreased by about 20,000 tons duri 
July. The price current of forge quality is now 41s. per ton, a 
of Coast hematite 52s. 6d. per ton. Shipments from the Tees 
between the Ist and the 29th inst. inclusive, amounted to 75,315 
tons, which is somewhat less than in the corresponding portions of 
either May or June. 

Finished iron is tending upwards in value, because of the 
gradually increasing cost of production. Common bars are now 
£5 17s. 6d. to £6; ship plates, £6 2s. 6d. to £6 5s.; and angles, 
£5 12s, 6d. to £5 17s. 6d., all free on trucks at makers’ works, less 
23 pi cent, discount. The demand for finished steel is steady, 
and the market value about the same as last week. 

Is sufficient clearance allowed in railway tunnels between the 
carriages and the masonry? This question may well be asked, in 
view of the fact that on Saturday last, two persons, both young 
men, travelling from Tynemouth to Newcastle, in separate trains, 
arrived with their heads smashed, owing to having had them 
outside the window when passing through the Shields tunnel. It 
is said that the accidents occurred at about the same place, 
In both cases the side windows were also broken, owing to 
the men having been driven against them. It is not sufficient 
to contend that no sensible person would lean out of a carriage 
window when ing through atunnel. That goes without saying. 
But it is certainly the duty of railway companies to convey safely a 
large number of persons who are not characterised by the posses- 
sion of even an average proportion of sense; and such persons 
= not to be able to bring serious injury upon themselves b 
indulging in any vagary of the above kind. The Shields tunnel is 
a very old one, and when it was constructed the Board of Trade 
inspection before parnitting passenger traffic was, if existent at all, 
probably less rigid than it now is. At any rate, why should there 
not be another official inspection forthwith? Otherwise there will 
certainly be more heads smashed, and an alteration will have to be 
made in the end. 

The unreasonableness of the demand recently made by some of 
the ironworkers, nomely, that all mills and forges shall be allowed 
to remain idle on Mondays during three months of each year, is the 
theme of general conversation. 

, The a oat = . practinn B nnd not result in a 
iminished output is thoroughly disproved by a t experience, 
It was shown conclusively at the ss athe i T tee ea of 
Arbitration, that there are, on an average, double the number of 
employés absent on Monday nights than there are on Monday 
mornings. This was explained by pointing to the greater facilities 
everywhere offered for drunkenness on Mondays, as com 
with Sundays. As a matter of fact, the loss of production has always 
been greater in strict proportion to the loss of time; because the 
greater ber of defections with a Monday night start causes 
untold hindrances to those who are at work. The change, if made, 
would also be singularly unjust to labourers, mechanics, and others 
not actually ironworkers, who would thus lose a day’s work per 
week against their will. But the worst result of all would oe the 
enhanced cost of production which, sooner or later, would cause 
the British manufacturer to lose some of his markets, and might, 
by taking away his margin of profit, in time cause him to close his 
works altogether. These considerations are so forcible, and so very 
obvious to all except the ironworkers themselves, that there is 
little fear that Mr. Dale, the referee, will take their view. But, 
nevertheless, whilst the matter is still unsettled, it cannot be dis- 
cussed too frequently or too thoroughly. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A “* Boom” has been started in the coke trade this week, which 
threatens to have an important influence on iron, steel, and tin-plate 
trades generally ; that is, ifitcan be maintained. For some time sup- 
i of coke have been inadequate, though strenuous efforts have 

n made toincrease work. One large steel works, Cyfarthfa, will 
soon be in a better position, and be more independent of Rhondda 
and other coke ovens, for general supply. The coke “‘boom” was 
very suddenly worked. On Monday. coke prices at Cardiff were 
respectively 17s. and 18s. 6d. for furnace and foundry. On Tues- 
day 20s. and 21s, were asked, and on Wednesday there were indi- 
cations of higher figures. This will soon tell. Pig is advancing ; 
steel has gone up two weeks in succession, and I note an improve- 
ment in demand for foreign ore which will tend to lift prices. At 
this rate of the raw material advancing so rapidly there can be but 
one result in the question of prices. Higher quotations are certain. 
Wednesday’s prices were as follows:—Steel rails, moog £5 to 
£5 2s. 6d.; light, £5 10s. to £6; steel sheets, singles, £9 5s. to 
£9 15s.; Bessemer blooms, £4 12s. 6d. to £4 15s.; tin bars, £5 to 
£5 5s.; Siemens bars, £5 7s. 6d. to £5 10s. Welsh bars, £6 and 
upwards to £6 2s. 6d., being a common quotation. 

The iron and steel works generally are in a good condition. At 
some, water still gives a little anxiety, and in several men are 
scarce, 

At Swansea this week Glasgow pig warrants were from 45s. 44d. ; 
Middlesbrough No. 3, 41s. 9d. ; hematites, 51s, 7d. Generally, pig 
is advanced 1s, per ton this week. 

In the steam coal trade prosperity is fairly maintained ; demand 
continues good, and prices firm. Coal and coke shipments, Cardiff 
totalled 163,289 tons, a very total for this time of the year; 
Swansea was a trifle over 30,000 tons; Newport kept 4 an average 
trade. The coasting trade last week was close upon 20,000 tons. 

At the Cardiff wet this week there has been a good 
attendance, and a creditable degree of briskness in trade, On 
several days the demand for best steam coal was considerable, and 
very marked efforts were noted in placing orders for — atten- 
tion. It is expected that a good deal of Welsh coal will find its 
way to the fleet the next week or two. Latest quotations are as 
follows :—Best steam, 13s, to 14s,; seconds, 12s, 3d. to 12s, 6d.; 
Monmouthshire, lls. 6d.; small steam, 6s. 9d. House coal is at 
lls. 6d., not 16s, 6d. as I see quoted! and small bituminous coal, 
which keeps in strong demand, is at 9s, 6d. 

The quotation of 16s, 6d., oddly enough, is about the local price 
house coal is delivered at to consumers, and it is a subject of 
wonderment to many how coal that is at 11s. 6d. at pit should, b: 
the handling of a few middle men, increase in price so readily. It 
is here that railways benefit. The price of any coal used in London 
at Rt and in London, would show still more remarkable contrasts, 

ilways are sharing in the general prosperity. Rhymney keeps 
up capitally, and the Taff Vale is, as usual, giving 10 per cent. with 
5 per cent. bonus. 

Patent fuel works are doing well. Best is quoted at lls. 6d. to 
12s. 6d. Pitwood is at 17s. 6d. Best anthracite is offering at 
Swansea for 11s. 

By arrangement with other railways, the Cambrian has’ esta- 
blished an excellent footing at all the great centres, and its 
“through ” coaches are to be seen at the various seaports in the 
West, and in all the large towns. In connection with the London 
and North-Western, the route this year from the great worksho 
of England has been made both cheapand easy. I have previously 
noted the capitai way in which Mr. Conacher has dovetailed his 
arrangements; but this year the extension is iderable—toy 


uotations were: Cokes, 12s, 9d. to 18s.; Bessemer, 13s, to 1 : 
iemens, 18, 6d. to 188 Od. ‘ : m9} 
en are agitating for advances, but makers. are less, 
Bowe to be in harmony with increased cost of material Should bo 
8. more. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

In the iron industry all branches are well and remuneratively 
employed. On the Silesianiron market business continues brisk. Pig 
is very firm, and tending upwards. On the 20th inst. the Breslau 
wholesale merchants have again raised the prices for wrought iron 
and plates M. 5 p.t. galvanising works are in brilliant em. 
Diazment. Prices remain unchanged. 

© liveliness of the Austro-Hungarian iron market has been un- 
favourably influenced to some degree by the strikes of the Styrian 
miners and workmen, Still, business is, on the whole, satisfactory, 
and for pig the demand is very extensive. In the w t iron 
branch orders are coming in most freely, and the latest rises have 
been introduced without any difficulty. The supply of rails for 
the second line of the Karl Ludwig Bahn will be about 23,000 t. ; 
the—Convention—rail works have tendered at 96f. p.t. Steel 
shops are in good operation. Pi 
anz- 


works, foundries, and machine 
Kaschau-Oderberg Gallwey Administration has awarded to 
Ringhofer an order for 130 freight cars. 

e ian iron market is Ap tinyara ble position, good deman: 
and a firm te being maintained. In the pig trade ingquirios 
are increasing, while prices have a rising inclination. The iron 
and steel works are actively employed. The Vieille-M, 
Company have raised the price for rolled zinc from 58£. to 54f. per 
100 kg. The statistic figures of the five past months give a pretty 
favourable result. Import in pig was et ey being 
AS eet 64,780 t. in 1 , and 33,428 t. in » for five 
months). “a has also improved, being in steel rails, 
19,058 t. (agai 2,141 t. in 1887, 18,712 in 1888); in plates, 
21,405 t. tS ,258 t. in 1887, 19,349 t. in 1888); in wrought iron, 
102,348 t. (90,008 t. in 1887, 99,863 t. in 1888); finished iron, 12,082 t, 
(saéo t. in 1887, 9094 t. in 1888). Taking into consideration how 

export has decreased of late, in spite of the works having 
lowered their prices for foreign markets, it appears evident how, 
after England, Region is the most likely to take the place of 
Germany in export business. Thus, hp inamnase of Delaion export 
shows, at the same time, the Gocenene of German we > * 
standstill being in equal to a relapse, is in reality larger 
stated by German official accounts, 

The French iron trade has not yet recovered from its former 
unfavourable condition, and there is no change to note either in 
prices or demand. 

The Siegen iron market has increased in firmness, and in all 
branches | eed activity prevails. In iron ores the output continues 
large, and prices have been again raised, M. 14°50 being noted for 
best sorts, The blast furnaces are best off, 9000 t. Spiegeleisen— 
20 p.c.—having been booked for America at M. 72 p.t., and for 
inland 6000 t.—10°12 p.c.—at M. 67 p.t. Blooms have also ob- 
tained higher prices of late, for, while some months ago they were 
to be bought at M. 80, at present M. 100 are asked and paid witb- 
out discussion. An er order for 14,000 t. 20 p.c. Spiegeleisen 
has been avcepted by the United Sieger! Works, An order of 
like importance has not reached this part of the country for some 

ime, gna likely to create a further upward moxement in the 


S Pi e. 

e aedion of the Rhenish-Westphalian iron market has 
remained firm during the week; prices are intai without 
exception, in most branches a rising tendency prevaili For 
Spiegeleisen M. 69 is noted for the 10 to 12 p.c. grade, otherwise 
the pig trade has remained within its former limits. Forge pig and 
basic are in good request; Bessemer shows a rising inclination, 
M. 58 to 59 ‘being present quotation, while ooneey Dig remains 
unchanged. Basic costs M. 52 to 53. It must be no that the 
Board of the Comment has Lay «Fagg a further apmane on 
ig, a measure likely to prove highly advantageous export, 
=. are in as brisk demand as ever, and the orders on 
sufficient to keep most works well employed for the greater part of 
the year; naume from abroad seem also to be slightly increasing. 
The plate mills continue to be in full employment. There is an 
improvement in the sheet trade, as is shown by the advance of 
M. 10 p.t., noted in our last letter. Foundries, machine and 
wagon factories, are, on the whole, actively employed. 

At the latest tendering for steel rails for the Berlin Relves 
Administration, the lowest offers were M. 130, 130°50, 133-75, 1 

t. Compared with previous tenderings, these figures show a 
equal to that of the raw materials. At a tendering 
for rails in Belgium, an inland works made the lowest offer—12f. 
—while a Rhenish works asked 141f. 

The Silesian Hiittenmiinnische Zeitung gives the 
following statistical numbers regarding the output and consump- 
poi coals in Germany from 1872 to 1886. It was in tons— 
1 kg. :— 


58,056,599 


ones oe 
m™) on 
—.. ull aes 9,729 .. 
Total consumption .. 10,015,053 .. ee 
Consumption per head 245 $24 

The consumption of brown coal has almost doubled within a 
period of fifteen years, import four times as much, while 
export has decreased after a rise in 1884, and has become even 
weaker than it was in 1872, The brown coal pits of Bohemia have 
the benefit of this increase in import. They sell their output as 
far as Berlin, and compete most successfully with the German 
brown coal pits, in = of the comparatively high carriage. 
Although the growing demand for brown coal is chiefly for house- 
hold supply, the consumption of pit coal is also vastly increasing, 
owing to the enormous and constantly growing supply required for 
steam and general manufacturing ron mport of foreign pit 
coals has not perceptibly in , while export has doubled since 
1872. For the last five years, however, a slight falling off is to be 
noted. The consumption of both kinds of fuel put together would 
be, per head, 1589 k.g. in 1886, 1020 k.g. in 1872. It is 
assumed that one-quarter goes for domestic, and three-quarters for 
industrial use. Thus, industry consumed, in 1886, 40,000,000 tons, 
against scarcely 24,000,000 tons in 1872, which shows an increase 
of 66% p.c. The total output of coals in Germany rose to 73g mil- 
lion tons in 1886, equal to 201°870 t. per day 





THE LATE JONATHAN PRIESTMAN.—The memory of the late 
Mr. Jonathan Priestman, of Shotley Bridge, near Consett, 
Durham, is to be perpetuated in a way which, when living, 
he would heartily have approved, and which deserves more 
frequent imitation. Mr. Priestman was formerly general manager 
of the Consett Ironworks, and latterly an extensive coal and 
hi He was always distinguished by his philanthropic 





railways in Blaenar, to’ routes to Llandudno, or steamer to 
Ireland, runs to Cardiff, Liverpool, Manchester, London, are all 
well worked in. This month, with the visit of the Queen to Bala, 
will still further tax the Cambrian and Great Western. 
In tin-plate there is a GY deal of buoyancy. Last week the 
shipments were over 59,000 boxes from Swansea alone, make 54,000, 
judging from'tonnage, the exports next week will be still larger. 
On ’Change Tuesday signs of improved prices were visible. Latest 





tendencies. Consequently the memorial is to take the form 
of a permanent fund to enable necessitous persons belonging 
to the neighbourhood of Shotley Bridge, and who are tem- 
porarily out of health, to be sent for a time to some suitable 
convalescent home. On Saturday afternoon last the various 
friendly societies of the district organised a demonstration in aid of 
the above fund. The afternoon being fine large numbers attended, 
and a considerable sum of money was, it is believed, obtained. 








—— 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 25th, 1889, 

Tne threatened great strike in Pittsburg has 
been averted by a-practical yielding of the firms 
on the question of a sliding scale. The workmen 
and their families surrounded the works and 
rendered it impossible for either non-union work- 
men or deputy-sheriffs to obtain admission. The 
workmen of the mills operated by Carnegie, 
Phipps, and Co., in other parts of the city, 
threatened to quit work and assist their frien 
at Homestead, which is a suburb of Pittsburg. 
The contest would have been a prolonged one, 
It was bad generalship to attempt to force non- 
union labour into the mills at this time, when 
excitement is running high on the question of 
wages. The puddlers’ scale is being 1 oy by 
manufacturers all over the country. e iron 
trade is too good to allow of any contest over the 
wages question. Too much work is in hand and 
in sight to allow of any delay or trouble, 

Prices for the most part are firm in all markets. 
Autumn business is very promising, and much 
winter bridge work for the North-Western States 
is in sight. Winter is the favourite time for 
erecting bridges over streams in the Northern 
States, as the ice forms a good working basis, 
There is still great commotion among the railroads 
over unkept arrangements. The crop reports are 
all favourable. e latest private information 
gives the estimate at 475,000,000 bushels, The 
Government estimate is 490,000,000 bushels. The 
average exportation for the past ten years has 
been 133,700,000 bushels, and average production 
445,000,000 bushels. Home consumption has 
been 312,000,000, and for seeding 53,000,000 
bushels are used, 

The latest rumour is that a plan is under con- 
sideration for a series of trusts among railroads 
by which the difficulties which have beset the 
raiiroad companies heretofore will be surmounted. 
Anything which promises relief from the present 
condition of affairs will be considered earnestly. 
The earnings of 117 railroads for the month of 
June were 31,577,710 dols., against 30,224,110 dols, 
in 1888. The mileage increased from 76,000 to 
79,470. The percentage of i increased 
from 4°48 to 4°56. For six months earnings 
increased to 197,460,793 dols. on 138 roads, from 
184,988,195 in 1888, It looks as though some- 
thing like a concerted attack will be made by 
railroad interests on the Interstate Commerce 
Commission. 

The copper situation is unchanged, with 50,000 
tons awaiting sale. The Tamarack is standing 
out for full prices. Western buyers are making 
large purchases of tin-plate for fall requirements. 
The iron trade is stronger than thirty days ago, 
because of heavy purchases of structural and 
plate and pig iron. The present production of 
anthracite furnaces is 34, tons per week, and 
of bituminous and coke furnaces 90,000 tons per 
week, The hardening tendency still continues, 
and as southern companies have all advanced 
prices, northern furnaces will withdraw the quota- 
tions recently made to meet the southern cut. A 
good many rumours are afloat concerning com- 
mercial combinations, the objective point of 
which is to arrest the force of competition and 
control production. Prices in mills and shops are 
firm, as most buyers now desire early deliveries, 
Electricians are crowded with work. 

The Board of Control of the Bessemer Steel 
Rail Company, Limited, report sales up to June 
30th of about 575,000 tons rails in all this year, 
against 934,987 tons for the first half of last. 
Orders for the half-year foot up 963,550 tons, 
against sales last year to June 30th of 934,987 
tons. This great falling-off bas not been attended 
with such serious results as might be sup; . 
Rail mills are turning their attention to billets 
and slabs intended for use in various channels of 
manufacturing. So far this year the three com- 
bined companies at Chicago have shipped 139,574 
tons; the Edgar Thompson, 134,700 tons. Much 
of this material is for repairing requirements. 
We have over 150,000 miles of track, and upwards 
of three-quarters of a million tons are needed for 
repairing. This includes some 60,000 miles of 
iron track in which repairs are properly made 
with steel rails. The threatened strike in one of 
the Carnegie mills at Pittsburg was averted by 
liberal and timely concessions, 

Sales of rails for the week foot up about 20,000 
tons, at 27°50 dols. to 28 dols. estern mill 
quotations, 29 dols. to 30dols. Old rails are 
moving quickly, Sales were made at 22°75 dols., 
and more were wanted. Old steel rails are 
18 dols. There is an urgent demand for track 
material, The activity in rolled iron continues, 
and all mills east and west have about as much 
work as can be conveniently gotten out. The 
demands of bridge builders are crowding in every 
day, and some of the orders are exceptionally 
large. The small buyers who always wait are 
crowded out in the rush. Crude iron markets are 
firm everywhere. In the South the advance made 
a month ago has been adhered to, and a still 
further advance is talked of, but will scarcely 
take place, 

_Southern forge iron is offered here at 14°50 dols. ; 
No, 3, at 15°50 dols.; No. 2, at 16dols.; and No. 1 
coke foundry, at 16°50 dols. to 17°50 dols. The 
corresponding quotations for Pennsylvania anthra- 
cite is 17 dols, to 18 dols, at tide water for No. 1; 
16 dols, to 17 dols. for No. 2; and forge, 15 dols, 
to 15°50 dols. A few companies ene doltaiog to 
sell for autumn delivery at quo’ rates, in the 
belief that demand and consumption is laying the 
foundation for higher prices. We are looking for 
an advance in ocean freights. Wire rods are 
quoted here at 43 dols. Steel ship plates are 
active at 2°25, delivered. Heavy orders for 
wrought iron pipe have been taken; the work to 
be delivered from and after August lst. A heavy 
movement is setting in for merchant steel, sheet 
iron and galvanised, girders and plate iron and 
nails, Quite a number of enterprises, calling for a 
great deal of material, have come to market for 
supplies, and the effects have been beneficial on 
ene and on the confidence of halting investors, 

erchant iron is strong at 1°70 to 1°90. Nails 
range from 1°70 to 1°90 for cut in eastern markets, 
to 2°35 dols. for wire nails in western markets for 
car load lots. The hardware manufacturers and 
jobbers are doing an immense business, The rapid 
filling up of the Far West is helping trade much, 





Shop and factory and mine equipments are needed. 
Mill work of all kinds is abundant. Labour strikes 
are not occupying much attention, 








NEW COMPANIES. 


TuE following companies have just been regis- 
te 





Graydon Dynamite War Material Syndicate, 
Limited. 

This company was istered on the 20th ult., 
with a capital of £55,100, in £1 shares, 100 being 
founders’ shares and the remainder preference 
shares, to acquire any inventions or patents, for 
all countries other than the Uni States of 
America, relating to guns, to oes, cartridges, 
shells, and other projectiles, c,, the inventions 
of Lientenant Graydon, late of the United States 
Navy. The founders’ shares are to be issued as 
fully paid up, in consideration of property acquired 
by the company, but will not entitle the bolders 
to any dividend until 15 per cent. has been paid 
upon the amount paid up on the preference shares. 
After such ment, the surplus profits available 
for dividend shall be divided into two equal parts 
—half to be paid to the preference shareholders, 
and half to the holders of founders’ shares, The 
first subscribers are :— 

Shares, 

Lieutenant-Colonel F. Baring, St. James’ Palace 

C. Jones, 4, Tokenhouse-yard, E.C... .. .. .. 

E. Bauman, 109, West End-lane, Hampstead, 

secretary toacompany .. .. .. 1 ss oe 
R. Heard, 23, Bentinck-street, W. .. .. .. 
E. H. Goold, C.E., 4, Dane’s-inn, W.C. .._ .. 
G. Coxon, 16, Devonport-street, Hyde Park.. 
A. Tibbits, 28, Bedford-row, W.C., solicitor... 

There is not to be less than two nor more than 
seven directors. The first are to be appointed by 
the subscribers. Any holder of preference shares 
is eligible as a director. Remuneration, £200 per 
annum each. Registered office, 8, Drapers- 
gardens, 


Ce 





Uruguay Great Eastern Railway Company, 
‘Limi 


imu 

This company was registered on the 22nd ult., 
with a capital of £1,100,000, in £20 shares, to 
acquire from the Government of the Oriental 
Republic of Uruguay, or others, the concession to 
construct and work a railway from Monte Video 
or Pando to the Lake of Merim. The subscribers 
are :— 

Shares, 

A. Betzold, Bartholomew House, merchant.. .. 
H. Beste, 33, Manry-road, Stoke Newington .. 
A. Malden, 24, Oakfield-road, Croydon, clerk .. 
W. Bayley, Pembury-road, Lower Clapton .. .. 
A. C. Taylor, Twickenham, secretary .. . 
C. Lock, 288, Upland-road, Dulwich .. .. .. 
T. C. Richards, 47, Gowrie-road, Lavender Hill, 

Fee ee ee eee ee ee ee 

The number of directors is not to be less than 
three, nor more than seven ; qualification, twenty- 
five preference shares; the subscribers are to 
appoint the first. The remuneration of the board 
is to be at the rate of £300 per annum to each 
director, to be divided as they may determine. 





tt et 





Edward Bennts and Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £20,000, in £5 shares, to adopt 
an agreement for the purchase of the business of 
a mechanical engineer carried on by E. Bennis, 
and the steam engines, lathes, patterns, stock-in- 
trade belonging to the business, and all contracts 
in connection therewith, and certain inventions 
for which letters patent have been granted. The 
first subscribers are :— 


8) 
E. Bennis, 365, Blackburn-road, Bolton, mecha- 
RIOR SEOKOT .. 0s oc ce ce 00 ce ce ce 
Emily Bennis, 365, Blackburn-road, Bolton.. .. 
A. W. Bennis, 365, Blackburn-road, Bolton, iron- 
ee ee ee eee ee ee 1 
J. Livesey, 25, Crescent-street, Manchester, 
GORI cn ce cn cu an 460. ees 08 
W. J. Sutcliffe, Godley, Cheshire, cement manu- 
BOOTIE ne ce ot 0 00 os “Oe oe as 0 
W. Renwick, 5, Quayside, Newcastle-on-Tyne, 
RO UNOS nn, cc ce te oe ce ne te 1 
C, Hardman, 71, King-street, Manchester, soli- 
Gee 2s as ec et se te ae tk we te 1 
There is not to be less than three nor more than 
five directors. The first are J. E. Livesey, W. J. 
Sutcliffe, and W. H, Renwick. Remuneration as 
the directors may determine, but not to exceed 
£2 2s. per meeting, and first-class railway fares 
from place of residence. Registered office, 
Bamber-court, Bolton, Lancaster. 


_e 





General Electric Company, Limited. 


This company was registered on the 26th ult., 
with a capital of £60,000, divided into 7000 first 
preference shares, 1000 second preference shares, 
and 4000 ordinary shares of £5 each, to acquire 
and take over as going concerns the businesses 
carried on under the style of the General Electric 
Company, at 71, Queen Victoria-street, E.C.; 
Nos, 22, 23, and 24, Gariick-hill, E.C.; and No, 71 
and 73, Bentham-road, South Hackney, under the 
style of the General Klectric Company; also the 
business carried on in Clegg’s-court, Chapel- 
street, Salford, Lancaster, under the style of the 
Manchester Electric Works Company, and the 
several patents, goodwill, and other assets of the 
proprietors of such businesses. The first gub- 
scribers are :— 

*Gustav Binswanger, 71, Q' Victoria-st - aaa 
ustav r, 71, Queen Victoria-stree 
electricalemgimeer .. .. .. 2. «2 os ° 2000 

J. H. Ward, ™ Lower Phillimore-place, Kensing- 

m, _ rere a 

*Hugo Hirst, 71, Queen Victoria-street, E.C., 


electrical e: OOF cs 00 oe ce ce ee se 
8. Smith, 159, Milkwood-road, Herne Hill, 8.E., 
accountant 


G. 8. Joseph, 165, Fenchurch-street, E.C. .. .. 
Albert . Bern) Hilbrow-villas, East 

WEE MEE ss ie 000s. 2s, 60. 00 
H. Heritage, 7, Wendover-road, Harlesden, N.W. 

The number of directors is not to be less than 
four, nor more than nine, and the first are Gustav 
Binswanger, Max Binswanger, and Hugo Hirst, 
and two directors to be appointed by John Henry 
W The two directors so appointed are to be 
paid £214 out of the funds of the company in any 
year in which the profits of the company shall be 
more than sufficient to pay a dividend of 10 per 
cent, on the capital paid up. 


1 
1 
1 
1 
1 








THE PATENT JOURNAL. 
Condensed from the Joust the Commissioners of 





Application for Letters Patent. 


*,* When patents have been “‘ communicated” the 
name and qidsyes of the communicating party are 
ica. 


22nd July, 1889. 


11,626. Preparinc Grinpina Surraces, 8. Dixon and 
a son, Manchester. 

11,€27. Dorrmsa Bossins, H. Rawcliffe and J. East- 
wood, Manchester. 

11,628. Atracaine Locks to Truyxs, W. Wakelam, 
Willenhall. 

11,629. Trunk Locks, W. Wakelam, Willenhall. 

11,630. Latcues and Locks, J. Ash, Willenhall. 

11,631. Construction of CANDLESTICKS, W. M. Gardner, 
London. 

11,632. Sreerinc Motion, W. Garvey, J. Tattersall, 
and E. Jones, Manchester. 

11,633. Fixina Buuyps, W. C. Jones and J. Anderson, 

8 
11,634. Corkino Bort es, T. Bowskill aad W. Durant, 
jarnsley. 

11,635. Dryino Yarns, &., J. B. and E. Whiteley, 
Halifax. 

11,636. Measurinc Exvectric Currents, P. Jolin, 
Bristol. 

= SIGNALLING on Rai_ways, J. Hodgeson, Liver- 


pool. 

11,638. Nai, H. Peck, London. 

11,639. CoLour Printine, J, M. Black, London. 

11,640. Brackets for DispLayinc Boots, &., J 
Bruce, Birmingham. 

11,641. Hee. Burnisninc Macuines, J. M., J., A. J., 
and 8. A. Gimson, Leicester. 

11,642. Yarn Sprnninc Macuines, D. R. Malcolm, 


undee. 
11,643. CoRNICE-POLE Rivos, C. F. Grimmett and J. F. 
K. Si Birmi 





11,644. Compinep Foupinc Bep, &c., A. A. Vernon, 
Cc 


11,645. FLUSHING Warter-cLosets, R. Scott, Newcastle- 
on-Tyne. 
— Compounp Steam Enaines, W. J. Norris, 


mn. 

11,647. Arr Gun, J. Tourtel, London. 

11,648. Game, J. Tourtel, London. 

11,649. Locks, 8. W. Hunton, London. 

11,650. Tosacco Piper, 8. Carew, London. 

11,651. HorsesHogs, J. W. Graydon, London. 

11,652. Pyeumatic ApPLiances, R. K. Boyle, London. 

11,658. Knirtinc Macuives, H. 8. Long, Yeadon. 

11,654. Prevention, &c., of Smoke, J. Drabble, Ed- 
monton. 

11,655. Rartway Raiis and Caarrs, G. Brocklebank, 
re * 

11,656. Hansom Gics, P. Chadwick, Liverpool. 


11,657. Natts, &c., W. P. Thompson.—(B. Junquera, 





11,658. PLasTeRING WALLS, G. Bastucchi, London. 

11,659. Sropprne, &c., TRamcars, R. Fenn, London. 

11,660. Soap, H. Schuster, London. 

11,661. THeRMOo-ELEcTRIC Batteries, C. Huelser.— 
(H. Mestern, Germany.) 

11,662. Game, J. W. Stansfield, London. 

11,663. CoLourinc CaLcargous Stones, &., J. W. 
and T. Breakell, London. 

11,664. Expiosives, Sir F. A. Abel and J. Dewar, 
London. 

11,665. SMOKELESS GUNPOWDER, W. Schiickher, London. 

11,666. Propuction of CoLourntnc Martrer, O. Imray. 
—(The Farbwerke vorm. Meister, Lucius and Briining, 
Germany. 

11,667. Expiosives, Sir F. A. Abel, J. Dewar, and W. 
Anderson, London. 

11,668. Fire and Sounp-proor PLasTERING, W. Doeh- 
ring, London. 

11,669. Hats, W. H. Elliott, London. 

11,670. Bett Buoys, J. Gibson, London. 

11,671. Foop Hoxpgrs for Brrp Cacgs, 8, Arnold, 
London. 

—, WitsHpRaWwiInG Buenos from Casks, J. Smith, 

ndon. 
11,673. Rattway Sienas, G. Brockelbank, Anerley. 
_ MANUFACTURE of Borties, W. P. Bonwick, 
mdon. 


23rd July, 1889. 
11,675. Carvinc Fork Gvuarps, &c., F. C. Askham, 
Sheffiel 


e 3 

11,676. Printinc Te.ecrapas, H. J. Allison.—(Major 
D. Porter, United States.) 

11,677. Brusa Biock Borinc Macuivnery, A. H. 
Morier.—{J. C. Murphy, United States.) 

11,678. Burrers, J. E. L. Barnes.—(S. W. Winslov, 
United States.) 

11,679. Coverines for Burrers, J. E. L, Barnes.—(S. 
W. Winslow, United States.) 

11,680. Scourmnc and Po.isHine Comss, J. Sutherland, 


jun., Edinburgh. 
a Parine LeaTHER Macutines, W. A. Horne, 


on. 

11,683. Fixinc Buttons to Garments, E. H. Naden, 
Birming " 

11,684. Creev Pros for Twistinc Macuinery, B. Firth, 


11,685. ExTension Stanparps for Lamps, J. Hinks, 
Birmingham. 

11,686. WeLp1ne Compounn, C. U. Fisher.—(H. F. Lord, 
United States.) 

eo Dritiine Macuine, R. Wilson and J. J. Robins, 


erby. 

11,688. SrRETcHING MacuinEs, R. Clegg, Longsight. 

11,689, TREADLE Motion, W. H. Doughty and W. 
Nagle, London. 

11,690. FLower Vases, Pots, &c., M. Poumarede, 
London. 

11,691. Humupiriers, E. Breadner, Manchester. 

11,692. Cyctinc SappLEz, P. A. Bans, Aston, near Bir- 


11,693. PENHOLDERS, F. Knade, Glasgow. 
11,694. Mititary and other Sienats, G. W. Moon, 


London. 
so Vetocipepes, W. H. J. Grout and G. Watts, 


ndon. 

11,696. Vatves, J. A., S,, and J. Fletcher, Ashton- 
under-Lyne. 

11,697. Automatic Grip for Rorgs, &c., H. Emanuel, 


jurbiton, 
11,698. Puzzix, H. Reichardt, London. 
= Srencit Piates, W. Needes and E. P. Steeds, 


cester. 
11,700. CrncuLak Beentve, W. F. B. Waterhouse, 
Bexley Heath. 
11,701. ConverTIBLE Seats for Paartons, H. Brandon, 
Newcastle-on-Tyne. 
11,702. Dritt Steerace, T. C. Sargeant, Northampton. 
11,703. Trousers, A. Tai 
as Guoves for Cycuists, W. Sykes, Horbury, near 


efield. 
11,705. Economisinac Execrricity, F. W. Engelbach 
and E. B. Bright, London. 
11,706. FeeD-waTER Heater CLEANER, J. D. Sullivan, 


on, 

11,707. Soprum, &c., T, Parker and A. E. Robinson, 
Wolverhampton. 

11,708. SuspenDING Trousers, M. Schnerb, jun., 


mdon, 
11,709. Gas, &c., Firrines, A. 8. Williams, Man- 
chester. 
ll pool Swine Macuinss, C. L. and H. W. Reynolds, 
ndon. 
11,711. Sarety Fuss, J. Altschul and R. H. Punshon, 
Bs 


712, AERATED MingRAL Waters, R. Punshon and 
ws Altschul, London, 





11,713. VeLocirepgs, A. Sterry, Redhill. 

11,714. Cottars of Coats, J. Hall and G. Smith, 
Sheffield. 

11,715. Squane Mirre and Bevet, V. Broughton, Bir- 


m ‘ 
1716 “Stor Morton for Carpinc Enaines, J. Vaughan, 
Manchester. 


11,717. Paint Brusues, J. H. Dickson, London. 

11,718. Siawatuina Carriaces, &., J. Womersley, 
London. 

11,719. PHonoorarus, W. P. Ingham, london. 

11,720. Cas Reoisters, H. J. Haddan.—(The National 
Cash Register Company, United States.) 

11,721. Destroyine Insects, G. I. MacMunn, London. 

11,722, ADJUSTABLE SPANNERS or WRENCHES, J. Wood- 
ward, London. 

11,723, Percussion Toots, T. E. Thorpe and W. J. 
Crossley, London. 

11,724. View Finvers, J. J. D. Cleminson and H. W. G. 
Bloomfield, London. 

11,725. Prorectine Servants’ Lives in Winpow- 
CLEANING, N. Newns, Stratf 

11,726. Steam Boiers, D. T. Lawson, London. 

11,727. Steam Enaines, H. Grafton, London. 

11,728. Stoves, &c., A. M. Clark.—(The Elterich Art 
Tile Stove Works, United States.) 

11,729. Sugar Cane Mi11s, J. E. Hatton, London. 

11,730, FLAKED Matts, J. White, London. 

11,731. Macutnes for Maxine Curvep Mera Pipes, 
H. H. Lake.—(0. Knapp, United States.) 

11,732. ELecrric TeLecrapus, F. Anderson, London. 

11,733. EMBROIDERING MacHIneEs, P. A. Newton.—(J/. 
Trish, United States.) 

11,734. Jomsmne Pieces of Meta Foit, J. Y. Johnson. 
—(L. H. Rogers, United States.) 

11,735. SreaM Borers, F. B. King and N. B. Clark, 
London. 

11,736. Compressine Arr, C. A. Jensen —(D. Dudley, 
United States.) 

11,737. UnpERFED Stove Apparatus, C. J. Oliphant 
and A. Cunnew, London. 

11,738. Stace Mepium, J. Scott and H. D. Smith, 

anchester. 
11,739. Brrp SHoorina, J. Gardener, London. 
11,740. Scounine Grain, H. H. Lake.—(G. 8. Cranson, 


ni 8. 

11,741. Rartway Sicnauiine, 8. T. Dutton, London. 

11,742. Propucine FresH WaTER from Sea Water, H. 
Ferguson, London. 7 

11,743, Forks, A. J. Boult.—(7. Héusler, Germany.) 

11,744. Suips’ Lous, W. P. Thompson.—(4. Heberle, 


Germany.) 
ag Friction Ciurcn and Brake, W. H. Batts, 


London. 
11,746. Sack Lirrers, T. W. Cook, London. 
11,747. Mow1ne or Reapinc Apparatus, D, Richards, 


mdon. 
11,748. Exp.osives, J. Harper, R. Punshon, and F. 
Parker, London. 
11,749. ReauLatine the Motion of Macuivery, C. T. 
Guthrie, London. 


24th July, 1889. 
a Movine Curtaus To and Fro, W. Holbrook, 


11,751. PROJECTILES, E. J. Bowles, London. 
11,752. Teapots, R. Simpson, Sheffield. 
11,753. Covers for Cooxise Urensits, H. Inglis, 


London. 
ie MetaL Matcu-Boxes, A. J. Thurman, Birming- 


m., 

ar ad am, % ya Landen. 

11,756. Fis Forks, T. Gibson, Birmi 

— MINERS’ SAFETY Lamps, ee Birming- 
am. 

11,758. Dyerno, &c., Macuing, J. Don, A. B. Duncan, 
and W. Don, Dundee. 

11,759. ComBiyep Air and Srzam Bxast, J. Morrison, 
Stockton-on-Tees. 

11,760. ADVERTISING TABLET, S. Skerritt and H. Jones, 
Sheffield. 

a ATTACHMENT for Boots, R. R. Ambler, Keigh- 
ay. 


Ye 
ne. Orzratine the Heatps of Looms, J. Culpan, 


‘ax, 

11,763. Lock-nuts and Boxts, J. C. Bourgeaud, Bir- 
mingham, 

11,764. Root Cutters, W. H. Baines, Sheffield. 

11,765. Grinpine Pans, T. C. Fawcett, jun., Halifax. 

11,766. Water or FLurip Meter for Pumps, A. Barclay, 


lasgow. 

11,767. Lamps for Burninc Pararrin Om, &c., W. 
Sands, Glosgow. 

11,768. Gas, O. Rose, London. 

11,769. Sigwau Bet, E. Olsen, London. 

11,770. ATTacHING STEEL BrusHeEs to Woopen Discs in 
Po.isHine Macuines, H. C. Gros, Berlin. 

11,771. Parts or Ename.s, 8. Banner, Liverpool. 

11,772. Heatine Stoves, W. P. Thompson.—(L. Lenaerts, 
Belgium.) 

11,773. Pocket Razor, A. B. Ball, Sheffield. 

11,774. Ear for Ratn-waTeR and other Pirgs, D. 
Baker, Folkestone. 

11,775. Automatic VERMIN TrapP, J. Barlow, Notting- 


m., 
11,776. Surps’ AncHors, J. R. Steele, Liverpool. 
11,777. WHEELS for Roap VenicLes, H. Williams, 


verpoo! 

11,778. Preventinc Neckties from Movine Out of 
Proper Position, E. H. Churchill, Bristol. 

11,779. Paper and CarpBoarD, A. Durand, London. 

11,780. Erecrric Generators, C. E. Buell, London. 

11,781. PorTMANTEAU, A, Griindel, London. 

11,782. Winpow CasEMEnNTs, J. Smith, London. 

11,783. Fires for Securrne Orper Bris, H. Garle, 
London. 

11,784. Water Moror, O. T. Hobday, London. 

11,785. AUTOMATICALLY-TILTING STAND for Besr, &c., 
Barres, G. Cruse, London. 

11,786. SPRINKLER SToprer and Capsvu.e for Borr.es, 
G. Procter and F. C. Peel, London. 

11,787. Heatinc Water for Barus, H. C. Willings, 
London. 

11,788. OpTarninGc MetAs from their Orgs, D. Dennes. 
—(T. K. Rose, Denver.) 

11,789. LetreR Fitgs, E. T. Lacey, London. 

11,790. Exrracrinc Coprer from Orgs, F. A. Kieffer, 
London. 

11,791. Teapots, &c., E. Tomlinson, London. 

11,792. Traps, A. E. Bates, London. 

11,793. Eyx-Bars. N. Browne.—(Charles Morse, United 


tates. 
11,794. Rue Down the Front of Waistcoats, D. 
W. Baker, London. 
11,795. Cotourtmnc Martrers, H. H. Leigh.—({R. G. 
Williams, United States.) 
11,796. Preservine Mzat, KE. Serrant, London. 
11,797. SoLuBLE Boop ALBUMEN Extract, A. Hom- 


mel, on. 
11,798. TREATMENT of SzwaGE, C. G. Moor, London. 
11,799. Printine TeLecrapns, J. E. Wright and J. 
Moore, London. 
— Trres of WHeEzELs of Bicyciss, W. E. Bartlett, 
mdon. 


25th July, 1889. 

11,801. Bortine Water, Heatina, and Cooxine, J. A. 
Groom, London. 

11,802. EquaL Topacco Cutrer, B. and 8.8, Austin, 
London. 

11,803. Hypravtic Motor, J. Graham, E. D. Collicutt, 
and G. E. Thowburn, Newcastle-upon- e. 

11,804. Rack Pu.iry for Buinps, T. A. Woolldridge, 
Birmingham. 

11,805. Burton, W. R. Birt, jun., Birmingham. 

11,806. Prerparmna Extract of Meat, W. Palmer, 

ndon, 
11,807. Orr for SusPenDING Umere..as, F, R. Baker, 


11,808. Heatinc Water, J. Shanks, R. Barnside, and 
A. McCorkindale, Glasgow. 

11,809, Srratninc Pup for Papsr, W. Proudlock, 
Bt. Neots, 
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11,810. Hearer-soxes and Gas Burners, J. A. Till- 
cock, London. 

11,811. Rarpway Wacons for Carrie, 8. Bowler and 
P. Murray, Manchester. 

11,812. Frames for Asriematic Giassgs, R. 8. Robin- 
son, Dublin. 

11,813. Hostine, &c., of Sams, R. D. Fergusson, 
Greenock. 

11,814. RecuLatinc Tension of Bossins, J. Newton 
and J. Pycroft, Nottingham. 

11,815. Umprecia Cases, W. Hatchman, London. 

11,816. Serine in HovsenoLtp Br.iows, A. Duke, 
Dublin. 

11.817. Ammontatep Sovps, C. R. Huxley, London. 

11,818. LasBeviine of Trees, &c., H. Friend, Rye. 

11,819. Avromatic Detacaine Hook, C. E. Stephen- 
son, London. 

. Reetixc Macuines, E. Rushton, Manchester. 

. Drrectinc Hanps, J. H. Ferrabee, Stafford. 

822. Prore.ter Ssaartrs for Steamers, J. Taylor, 

London. 

11,823. Vevocrpepes, G. Gilbert, Birmingham. 

11,824. Muxes for Spinnino, J. Calderbank and J. 
Winward, London. 

11,825. Borrtes and Stroprers, G. 8. Spencer and J. 
Cutting, Derby. 

11,826. FLoors for Fowxs’ Hovsss, &c., C. A. Jones, 
Gloucester. 

11,827. Drivinc Mecuanism for Winpine Yarns, A. 
Hitchon, Accrington. 

11,828. Dossres used in Looms, J. McMurdo, Man- 
chester. 

a Saae Tennis Nets, J. M. McQuade, Man- 





chester. 

11,830. PortasLe Pumpinc Apparatus for Barus, D. 
Noble, London. 

11,831. Separation of Dust from Arr, J. Higgin- 
bottom, Liverpool. 

11,832. CovpLers for ELecrricat Conpvuctors, E. R. 
Dolby, London. 

11,833. Casrvet for Corms, C. Dowling, London. 

11,834. Hoor Paps for Horsss, &c., W. C. Pedley, 
London. 

11,835. Apparatus for Heatinc aud Cooxrne, J. A. 
Groom, London. 

11,836. Hanp Puncna, G. 8. Brooks, London. 

11,837. Macnixe Knirtine of Fasrics, R. Haddan.— 
(ZL. Richebourg, France ) 

11,838. Raruway Sieepers, R. D. Ker.—({7. Ker, 
india. 


11,839. Printine on Cara, W. Worrall, London. 

11,840. Wasninc Macsine, W. Freebury, London. 

11,841. Ramway Carriace Coup.ine, A. W. Johnson, 
London. 

11,842. Fenpers for Surps, C. J.C. Hynen, London. 

11,843. Extension Lappers, W. L. Wise.—(J. Eltbogen 
and Sons, Austria.) 

11,844. Drymve Grarn, J. Sleeman, London. 

11,845. Dryrmsc Grarn, J. Sleeman, London. 

11,846. Constancy of ELecrricat PorentiaL Dirrer- 
ENcE, Siemens Brothers and Co.—(The jirm of 
Siemens and Halske, Germany.) 

11,847. Evecrricat Enercy, Siemens Brothers and 
Co.—{ The jirm of Siemens and Halske, Germany.) 

11,848. CoLourtnc Martrer, O. Imray.—(The Society of 
Chemical Industry in Basle, Switzerland.) 

11,849. Rerriceration of Stores, R. C. A. Banfield.— 
(C. Linde, Germany.) 

11,850. Fasteninc Device, 8. A. T. Coxon, London. 

11,851. Ixprcators for Carriaces, H. Lane, London. 

11,852. Cycies, F. Broughton and J. Bennett, London. 

11,853. ORNAMENTAL SurFaces, R. Scully, London. 

11,854. Propuusion of Suips, J. W. T. Olanand J. A. 
Archer, London. 

11,855. ARTIFICIAL FugL, J. Morris, London. 

11,856. Savcerans, H. 8. Burton, London. 

11,857. Houper for Carrrinces, R. F. Walker, 
London. 

11,858. Sprivkier, F. Maynard, London. 

11,859. Mecnanicat Toy, C. Judson, London. 

11,860. Privtinc Macurnes, E. Causse, A. Stalin, and 
C. Conrads, London. 

11,861. Scruspinec the Insmpe of Casks, J. W. and A. 
F. Flower, and R. J. Cousins, London. 

11,862. TuRNine Over the Leaves of Booxs, W. L. 
Binstead, London. 

11,863. Botrron-soLe Sewinc Macuiyes, D. Hermann 
and L. Flatow, London. 

11,864. Steam Borers, J. J. Barclay, London. 

11,865. Rerriceratinc Apparatus, &c, L. Perkins, 
London. 

11,866. AvuToMaATIC CoIN-FREED Macuing, A. Engelfred, 
London. 


26th July, 1889. 


11,867. Removinc Scace from Boivers, J. Platt and 
T. Thorp, Manchester. 

11,868. SeLr-actine Muugs, J. Charlesworth, J. Fisher, 
and R. Yates, Manchester. 

11,869. REFRESHMENT TaBLE, T. H. Thompson and F. 
A. Powell, re. 

11,870. Antiseptic Lisines for Cups, C. J. Deane, 


mdon. 
11,871. AsTRINGENT Enema Syrinag, C. J. Deane, 
mdon. 

11,872. Woot Comprnc Macutnes, C. Bradley, J. Rad- 
ford, and J. Richardson, Bradford. 

11,873. Lockie the Nuts of Fisu-PLates, T. Lealand, 
Birmingham. 

11,874. UPpHOLSTERING by MECHANICAL APPLIANCE, J. 
Reilly, Manchester. 

11,875. Five Topes of Steam Boiters, A. Jackson, 
Hartlepool 

11,876. Draw-Bars of Tramway Cars, L. Milloy and 
J. R. Pennycook, Glasgow. 

11,877. Sprixe for Scissors and SHears, W. Bartram, 
Sheffield. 

11,878. CHILLED Boxes or Busnes for Axes, E. Birks, 
Birmingham. 

11,879. Atk-T1GHT Packinc Covertinas, F. Stelzner, 
London. 

11,880. Brusues, C. H. Simon, London. 

11,881. Apparatus for Saarinc Hanpwes, W. Taylor, 


mdon. 
ae Oggs to Ostarn Metats, 8. Trivick, 


mdon. 

11,883. Extractinc Precious Metats from Orgs, 8. 
rivick, London. 

11,884. VaLves for Water, Stream, &., Sir W. Thompson, 


ow. 

11,885. Mustarp Pors, M. C. Macleod, London. 

11,886. Game, W. C. Owston, Wintbridge. 

11,887. Cirps for Paper and Hoipers, &., W. Jones, 
radford. 


11,888. ConsTRUCTION of Guns, J. Potts, Newcastle-on- 


'yne. 

11,889. ConverTIBLE CARRIAGE for CHILDREN, C. F. 
Owen, Manchester. 

11,890. Harts and other Heap Coverrnes, B. Herzberg, 
London. 

11,891. Moputatinc WuistLe Movutupiece, J. W. 
Black, Glasgow. 

ne SappLes and CosHionep Seats, &., G. Cole, 

ndon. 

11,893. Drivinc Mecuanism of Bicycies, R. and A. 
Parker, London. 

11,894. ARTiFIcIAL Dravost in Boxers, J. A. Cole, 
Sheffield. 

11,895 Pozztes, R. A. Lowe, London. 

11,896. Rercector for BREECH-LOADING Frre-arms, B. 
Seidenberg, London. 

11,897. Drawine Pens, G. M. Asher, London. 

11,898. Sticrinc Onions, C. Huelser. 4P. J. Rade- 
macher, Germany.) 

11,899. Convertinc OxyceNn to a Soup, C. Huelser. 
HG. Kassner, Germany.) 

11,900. Conpuit for Exvecrric Raitways, M. Dallas, 
London. 

11,901. SaniTaRy ARRANGEMENTS of BuiLprNos, E. T. 
Truman, London. 

11,902. Compination of Steam and Gases, O. W. 
Ketchum, London. 

11,903. Sprines, J. Gilligan and A. Tilney, London. 





11,904. Wargr-ciosets, E. Cubbon, London. 

11,905. Perrectine Combustion, i. Gilligan and A. 
ey, London. 

11,906. SHuTrLes for Sewinc Macuines, W. Blakey, 


mdon. 

11,907. Decantine Liquips, W. P. Thompson.—(S. 
Sturm, Germany.) 

11,908. Grinpstonegs, &c., D. Wilson, London. 

11,909. Curps, C. H. Avery, London. 

11,910. Currarnep Doorways, R. Haddan. — (M. 
Chotzen, Germany. 

11,911. Curisrmas, &c., Greetines, F. Fitt, London. 

11,912. Copper Pires Jomnts, A. Thomson, London. 

11,918. Corsets, M. J. van de Waal, London. 

11,914. PLates for Vottaic Batreriss, A. Reckenzaun, 


ndon. 

11,915. ConN-MILLING Macuines, J. E. Evans-Jackson. 
‘J. Pope, Virginia. 

11,916. FasTener for the Laces of Boorts, 8. P. Wood, 


mdon. 
11,917. Drac for Spixwinec Macuivery, A. V. Newton. 
‘J. Good, United States. 
11,918. Purrinc Betts on Putueys, P. J. Holloway, 
Northwich. 
11,919. Pire Jomts, C. A. Gibault, London. 


11,920. Coxe for Founpry Purposses, F. J. Jones, 
London. 
11,921. Inpia-RuBBER Burrer, &c., A. Spencer, 


on. 

11,922. Composition for Coverrnc WALLs, G. F. Red- 
fern.—{J. G. Maardt, Germany.) 

11,923. ALBums, F. W. Hochheimer, London. 

11,924. Inpicatinc Stations in Carriaces, F. W. 
Hochheimer, London. 

11,925. Vatves for RecuLatinc Gas, C. A. Rempen 
and E. Andre, London. 

11,926. Vapour and Gas Enornes, J. C. Bull, London. 

11,927. Covertne Exectricat Conpuctors, 8. Pitt.— 
(J. B. Atherton, United States ) 

11,928. Bott and Lock Nots, 8. Pitt.—(4. J. Parry, 
United States.) 


27th July, 1889. 


11,929. Dovste-action Sprines for Runes of Pistons, 
W. C. Lockwood, Sheffield. 

11,930. Faames for UmBrevxas, J. B. Seel, Manchester. 

11.931. Governors for Encines, W. H. Knowles, 


on. 

11,932. Powper DistrisutTine Macuinery, W. Walters 
and C. A. Smi rm‘ ‘ 

11,933. ENaBLinG Winp to Raise Water, &c., C. Slagg, 

minster. 

11,934. Cookine Urensit, H. and E. McClelland and 
7. E. Bassett, Birm: m. 

11,935. Necktie, W. H. Williams, Moss Side. 

11,936. SELF-sTEERING Sarety Bicycwes, H. H. Taylor, 


m Quay. 
D. Jones and C. Wade, 


Bri 
11,937. CycLe GEARING, 
Coventry. 
11,938. Sizes for Fixinc Cotours, &c., R. Leigh, Farn- 
11,939. Prorectixc Cricket Bats, E. Whitehouse and 
Co., Melton Mowbray. 
11,940. Siena Lamp, M. and H. Simpson, Liverpool. 
11,941. Swrrcn Boarps, Mix and Genest Co. and W. 
Oesterreich, London. 
11,942. Lerrer Cups, F. E. Blackmore, Reading. 
11,943. Cicar Boxes, J. H. Young, Glasgow 
11,944. BooxkKeeper’s Rutinc Guagp, D. 
H. J. Moorhouse, Bradford. 
11,945. EARTHENWARE TorLet Ware, H. CU. Harrison, 
Birmingham. 
11,946. Sprincs for Venicies, C. E. Hawley, Walsall. 
11,947. Feep Motion for Sewinc Macurnes, J. Kohler, 
Manchester. 
, Hanoinc of Winpow Sasnes, J. 8. Lovell, 
mi 


nison and 


ion. 

11,949. Brusnes, E. Ehrenberg, London. 

11,950. Bect Fastener, W. Tattersall, Bradford. 

11,951. ApvERTisING, W. Neeves, Leicester. 

11,952. Hanne, &c., for Taste Kyire, J. Skidmore 
and J. R. Windmill, Staffordshire 

11,953. Pickte Forks, T. Marsden, Manchest 





piston connected to and moved with said bed, a 
cylinder in which said piston reciprocates pivotted or 
hi at one end to the frame or foundation of the 
machine, springs to cause said cylinder to normally 
assume an —— or substantially verti position, 
and means to adjust the tension of said springs. (5) 
The combination of the reciprocating or traversing 
bed, a piston hinged to it on a transverse axis, and a 
cylinder closed at one end and hinged at or near its 
other end also on a transverse axis, and in which the 
piston reciprocates, the said cylinder having an aper- 
ture at or near one end for the admission of air above 
the piston when fully lowered. (6) The combination 
of the on or traversing bed, a piston hinged 
to it on a transverse axis, a cylinder closed at one end 





404,394] 


























and hinged at or near its other end also on a trans- 
verse axis in which the piston reciprocates, the said 
cylinder having an aperture at or near one end for the 
admission of air above the piston when fully lowered, 
and a pressure relief valve at or, near its c end. 
(7) A reciprocating or traversing bed, combined with 
a pivotted cylinder and piston connected to and 
operated by the movements of the bed to compress 
air in the cylinder. (8) The combination of a main 
frame, a reciprocating traversing bed, and a spring 
continually acting on said traversing bed and always 
pposing its mt and tending to bring it to a 
central and fixed position. 
404,462. Manuracrurinc anp Borriinc AERATED 
0. Avedyk, Louvain, Belgium.—Filed June 
18th, 1888. 

Claim.—{1) In a device for bottling atrated liquids, 
the combination of a main supply pipe connected with 
a source of water, and also of gas, and provided with 
means by which one or both of them may be admitted 
to it, as desired, nozzles connected with said pipe by 


an invertible connection, and a yoke pivotted to the 
invertible cunnection, each end of which is adapted to 
engage the neck of a syphon bottle and hold it against 
a nozzle, substantially us described. (2) In a device 
for bottling aérated liquids, the combination of a main 











supply pipe connected with a source of water, and 
also of gas, and provided with means by which one or 
both of them may be admitted to it, as desired, nozzles 





11,954. Packine Piston-Rops and Spinpves, J. John- 
son, London. 

11,955. Caps, &c., for Sprsninc Fipres, E. Milnes, 
Lond 


on. 

11,956. Cieantnc Topacco Pipes, A. J. Haughton, 
mdon. 

11,957. Extincuisners for Lamps, J. W. Renshaw, 


mdon. 
11,958. Manoracturtinc HorsesHoe Bianks, P. Thuil- 
, London. 
11,959. Cuimney Cow, J. Stenner, 8. Hamlin, and 
. Stenner, London 
gn Printinc Macuinery, W. R. Schiirmann, 
mdon. 

11,961. Steam Encines, H. Gourlay, London. 

11,962. Manuracture of Preoxipe of Leap, P. Naef, 
Liv 

11,963. FING in Ricks, W. Dowland, Pontrilas. 

11,964. CisterNns for WaTER-cLosETs, R. W. Thompson, 
Newcastle-on-Tyne. 

11,965. Hanp Evectror for Liquips, &c., T. W. Stone, 
London. 

11,966. PLates, W. Douslin, Huddersfield. 

11,967. Boot Srretcners, M. D. Czvetkovics and A. 

onte, London. 

11,968. Heatina, &c., Wire, J. Tetlow and E,. Hodgson, 
Huddersfield. 

11,969. Coup.inc for Locomotive Wacons, T. Averell, 
Belfast. 

11,970. Macutines for Mou_pinc Woop, &c., A. Martin, 


on. 

11,971. Motion of Venictes, C. H. Maxwell-Lyte, G. 
Miles, and F. F. Ommanney, London. 

11,972. Corks, &c., F. J. McGrady, London. 

11,973. Morstexinc ATMOSPHERE, N. Simin and §. 
Jutschkow, London. 


A. Shearer, and W. iles, London, 
11,975. Sopa Atum, E. Ange, London. 
11,976. Curtam Rops, H. P. Picot, London. 


11,977. Removine Harrs from Skins, E. Schroeder, 


London. 

11,978. AvromaTic Macuine for Puotocrapus, C. H. 
C. Foge, C. H. Griese, and J. L. F. Raders, London. 

11,979. ENamMELLING ArTicLEes of Copper, H. H. Lake. 
—(A. Glibert, Belgium.) 

11,980. Pwgumatic Macuixe for Distrisutine Liquips, 
G. F. Strawson, 

11,981. SepaRaTinc Foreicn Bopies from Correre 


Bernies, W. A. Dieseldorf, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


404,394. MecHanisM FOR CUSHIONING TRAVERSING 
Beps oF ECIPROCATING Macuinery, H. P. 
Feister, Philadelphia, Pa.—Filed July 26th, 1888. 

Claim.—{1) The combination, in a machine, of the 
reciprocating or traversing bed with a piston con- 
nected to and moved with said bed, a cylinder in 
which said piston reciprocates pivotted or hinged at 
one end to the frame or foundation plate of the ma- 
chine. (2) The combination, in a machine, of the 
reciprocating or traversing bed with a piston con- 
nected to and moved with said bed, a cylinder having 
its tow — and — a relief valve, and in 

w cy’ er piston procates, and in which 

the said cylinder is pivotted or hinged at one end to 

the frame or foundation of = Wig ne (3) The 
hinati hi ol of br 


, ina 
traversing bed with a 





’ a ig or 
ton connected to and moved 
with said bed, a cylinder in which said piston recipro- 
cates pivotted or hinged at one end to the frame of 
the machine, and to counter! and cause 
said cylinder to ni ly assume an upright or sub- 
stantially vertical position. (4) The combination, ina 
machine, of the reciprocating or traversing bed with a 


ted with said pipe by an invertible connection, 
and a yoke pivotted to the invertible connection, each 
end of which is adapted to engage the neck of asyphon 
bottle and hold it against a nozzle, and provided with 
a ring or hook adapted to engage the valve lever of the 
bottle and maintain it in an open position while the 
bottle is being filled, substantially as described. 


404,470. Votrmeter, L. Dajt, Plainjield, N.J.—Filed 
July 10th, 1888. 

Claim.—({|) A voltmeter consisting of a coil, the core 
of which is provided with a slotted extension support- 
ing a cam-shaped armature within the slot, and having 
a pointer connected to the armature, whereby the 
cam-shaped armature is normally maintained in a 








uniform field of force, and is operated by repulsion in 
ac ce with the variations of the current Zz 
through the coil, substantially as described. (2) In a 
voltmeter, the combination of the coil, the slotted core 
extension, the cam-sha, 
and a slotted adjustable 
tially as described. 


404,477. ExransisLe Manprit, P. H. Griffin, Buffalo, 
N.Y.—Filed December 5th, 1888. 

Claim.—{1) In expansible mandrils, the combination, 
with a tapering arbour A, provided with an internally 
screw-threaded central aperture and with el 
dovetail longitudinal grooves at the periphery of the 
a jaws D, having parallel toes g at their 
h , and the spindle B, having the head C and cir- 
cular nut ¢, the whole being constructed to operate 


404,477 


armature supported there 
polar extension G!, substan- 




















substantially as and for the purpose stated. (2) In ex- 
pansible mandrils, the cousbinetion, with Ay 


arbor ha’ dovetailed longitudinal grooves at its 
conn, taper jaws ha’ toes at their heads, a 
rev screw-threaded le id 


said dle, said toes eng 
euk 7 in aad spindle, engaging the 








spindle, substarit 
abaaek Pp! taritielly as and for the 


> 


404,486. Freep Rott ror PLANING AND Surracing 
Macuines, L. P. Hoyt, Aurora, Ill.—Filed October 
Sst, 1888, 

Claim.—{1) The combination, with a rotary shaft and 

a feed roll section arranged about the same, of a set of 

springs inte as connections between the shaft 

and roll section and arranged in lines tingential to 
the shaft, the compression and expansion of said 
springs during the lateral t, hereinbefore set 
forth, of the roll section being in lines tangential to 
the shaft, substantially as and for the purpose doe. 
scribed. (2) The combination, with the hollow rol} 
section provided with internally arranged abutments 
of the shaft carrying a hub which is provided with 
jaws, plates arran, for engaging said jaws, and 
abutments and springs held between the plates, sub. 
stantially as set forth. (3) A chambered roll section 








containing radial guideways combined with a hub held 
upon a rotary shaft and mgd springs which are 
fined bet followers that engage said guide. 
ways, substantially as and for the purpose set forth, 
(4) A chambered roll section containing radial guide. 
—— combined with a hub held = & rotary shaft 
and carring springs which are retained between fol- 
lowers e¢!, that engage said guideways, said springs 
and followers being arranged in recesses on the hub 
and therein retained A pins ¢?, substantially as and 
for the purpose described. 
404,529. Srurrino-pox, L. C. 8. Frick, Bufialo, N.Y. 
—Filed March 3rd, 1888. 

Claim.—The combination with the stuffing-box Al, 
of the gland C, provided with a tapering cavity, the 
tapering bushing loosely fitting all around its sides in 
said cavity, so as to leave an annular space, the flange 
di, the shoulder k, the oval shaped packing E, fitting 


404,529] 








in an oval cavity in the bushing, 80 as to leave a space 
d between the two, and the ring /, loosely fitting 
around the piston, whereby provision is made for the 
settlement of the piston by wear, so as to preserve the 
fit of all the parts, substantially as set forth. 


404,662. Locomotive Cas Seat, G. W. Stone, jun., 
Waukesha, Wis.—Filed December 21st, 1888. 

Claim.—{1) A locomotive cab seat comprising a 
stationary frame, a spring platform having a yielding 
connection with the stationary frame and adjustable 
as to tension, and a seat supporting frame arranged on 
the spring platform, to surround said stationary frame 
and ewe telescopic movement with relation thereto, 


substantially as set forth. (2) A locomotive cab seat 











comprising a stationary frame provided with lateral 
ears for attachment to a side box in a locomotive cab, 
a spring platform having a yielding connection with 
the stationary frame, and a seat supporting frame 

on the spring platform, to surround said 
stationary frame and have telescopic movement with 
relation thereto, substantially as set forth. 


404,739. Exuaust MecuanisM, J. D. Smith, Murfrees- 
borough, Tenn. —Filed December 18th, 1888. 
Claim.—The combination of the stack, the exhaust 
pipe, a pipe pivotted in the stack and having its lower 
end movable in relation to the exhaust pipe, and a 


[404,739] 








mechanism for adjusting the lower end of the movable 
jn Aig upper = pd e peemeee pipe being con- 

and perfora‘ and thereby partially closed, 
substantially as described. . “a 








A MANGANESE Mountain 1x CoLorapo —A syndi- 
cate of Chicago and Pennsylvania capitalists have 
found a. huge mountain of almost chemically pure 

ese of iron, together with almost unlimited 
veins of anthracite at Gunnison, Col. This manganese 
is the spiegeleisen of commerce, and every manu- 
facturer of mer steel rails who uses the article 
in his furnaces will know the value of these dis- 





coveries. 
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FRENCH FACTORIES FOR WAR MATERIEL. 


Tur Genie Civil takes the Exhibition as the introduc- 
tion to a series of articles on “ French Factories for War 
Matériel.” These discuss some experiments and questions 
which have long since been dealt with in Tue ENGINEER. 
The Spezia competition of 1884, for example, which is 
given in much detail, is an old story now, We have 
always held that while it was difficult to judge of the 
effect of the 100-ton gun, that of the 10in. guns alone proved 
the shield to be a remarkable one, and Messrs, Schneider 
have reason to be proud of it. Nevertheless, fourteen 
elaborate cuts is a large allowance of space to give in the 
year 1889 to an experiment of 1884. The Gota plate trial, 
which we gave in our number of February 1st, 1889, has five 
cuts devoted to it. This we think has been more than 
matched in our Nettle results, which, although they were 
treated as confidential, found their way into American 
papers, and were made public at the meeting of the Insti- 
tution of Civil Engineers, presumably with the consent of 
the Admiralty, by any manufacturers who wished to show 
their own plates. Under the circumstances, then, we do 
not propose to deal very fully with the articles of the 
Genie Civil, but they deserve notice, as they contain some 
new information and opinions of high authorities. 

Under the head of “Les Industries Maritimes du 
Creusdt,” M. Weyl gives a short history of the introduc- 
tion of armour, illustrating its progress by figures of 
French armour-clads, commencing at the Gloire and end- 
ing at the Indomptable. In the comparison of steel-faced 
and solid steel armour which follows, the writer, express- 
ing his wish to do justice to the English armour, admits, 
in almost the identical terms of the letter of M. Schneider 
given in Tne Enoixeer of July 12th last, that the hard 
steel face which is applied to compound armour has pecu- 
liar power to break up chilled iron shot, and other pro- 
jectiles of inferior quality; but he Jays stress on a 
plate tested at Shoeburyness in 1885, and he sees the 
inferiority of the compound plates through the whole 
history of competition. The account of the spontaneous 
fracture of the plates supplied to the Terrible has a special 
interest as coming from the opposite point of view to that 
we have heard in this country. It is as follows :—“ Soon 
after these Spezia trials, occurred an incident which the 
manufacturers of compound metal have sought to make 
the most of. Pressed by the Navy to increase the resist- 
ance and penetration of their plates, the Creus6t firm, in 
their search for the best, had gone too far in the direction 
of hard steel. At the opening of the manufacture of the 
Terrible plates a very hard steel had been employed, and as 
there had not been yetsufticient experience with this quality 
of metal, it happened that the factory as well as the naval 
control dhewal to be sent to Brest three plates which 
presented small cracks—‘tapures.’ The flaws appeared 
at Brest visible at the bottom of the bolt-holes, without 
which nothing could have revealed their existence at the 
factory. Creusdt made then a slight retrograde step in 
hardness of its steel, and simply exchanged the cracked 
plates, although they had been passed. Since this time no 
port has had to say that they have received cracked plates. 
In fact, it was merely a simple accident in manufacture 
which was easily rectified when it arose. The compound 
plate interest nevertheless seized at it, as was its right, 
and since this remote period, whenever it presented itself 
abroad, it took care to boast, on one hand, of its qualities, 
and to relate, on the other hand, the story of the Terrible 
cracks, On the part of English makers this proceeding is 
legitimate ; they seek orders, and employ all means to get 
them ; but what one cannot understand is the infatuation 
which puts French industries on the side of the foreigner 
in such things. Never have our compound makers had 
orders out of France, never have they taken part in inter- 
national contests; it is Creusdt alone who bears the 
national flag against Messrs. Cammell and Brown, so that 
in struggling against the French factory one takes sides 
definitely for foreigners and against the national industry. 
Happily this kind of struggle has no influence. As has 
been said above, on the result of the Spezia trials the 
Italians have not only ordered from Creusdt the 
armour of the Lepanto, but they decided to establish 
in their works at Terni the manufacture of Schneider 
steel. Further, after a long and minute inquiry, made in 
Europe by an official commission, the Government of the 
United States have decided on June Ist, 1887, to order 
for her navy 6800 tons of steel plates, absolutely excluding 
compound plates, Subsequently other orders have aug- 
mented this; at length the Government directed the 
Bethlehem Works, with which they had treated for the 
supply of these shields, to obtain the assistance of Creusét 
for the construction of its working plant and tools, the 
setting up of its manufacture, and the execution of about 
10,000 tons of armour.” 

The writer then proceeds to relate how the success of 
chrome steel projectiles was so brilliant as to disarm 
envy, and he adds that in England the Nettle trials show 
that we doubt the superiority of our compound plates. 
These trials, he observes, were confidential, but it is 
known that Vickers produced a steel plate as good as the 
best compound. 

We must leave this interesting account without putting 
the case as it is stated on the opposite side, further than 
to point out that not only are the rival advocates at 
variance as to matters of judgment, but that matters of 
fact are differently presented to us, It is fair to say, in 
explanation, that where any Government preserves silence, 
we generally have to depend for information on inte- 
rested sources. M. Weyl considers that French manufac- 
turers must be perversely unpatriotic, and acting without 
any motive, if they oppose the cause of steel. Surely, 
however, he must be aware that Marrell, as well as La 
Compagnie Anonyme des Forges and La Compagnie des 
Hauts Fourneaux St. mas are French firms manufac- 
turing compound plates. Why may they not be supposed 
to believe that their own product is really the best article? 
Most manufacturers areinclined to judgetheirown products 
favourably, and even M. Wey] offers no argument to make 
this improbable. That they have never competed abroad 





is incorrect. In the very Amager experiment referred 
to by M. Wey], Marrell took part. e admit that we 
could not name others, but there is no reason that they 
should not do so. In the new French designs for cupolas, 
the roofs, sv far as we could learn, were to be steel-faced 
iron, not solid steel; so was the greater part of the 
German Schumann cupola tested at Bucharest in 1886, 
and these involve the use of hydraulic pressed plates of 
double curvature, which M. Weyl] hints cannot be made. 
As to the Terrible plates, M. Weyl says three developed 
small cracks in the port of Brest. We are informed, how- 
ever, that out of ninety plates in all, eighteen cracked spon- 
taneously, fourteen at Creus6t, and one at the time of dis- 
tch to Brest, three being found cracked as stated at Brest. 
. Weyl, very properly, cites the decision of America 
and Italy in favour of steel. It must, however, be remem- 
bered that England, Russia, Germany, and Austria employ 
compound plates, we think wholly; Sweden, Denmark, 
Holland, and France herself employ both kinds of armour. 
On the Nettle trials, which are confidential, we cannot say 
much. Makers, however, have shown the photographs of 
their own plates, and we do not admit either that Vickers’ 
steel plate was the best, or that any steel plates that we 
have seen came up to Cammell’s compound plate, which 
we suppose we may say is the best exhibited ; and it would 
be strange if, with Admiralty permission to show their 
own plates, any maker modestly keeps a better one in the 
background. Beyond national prejudice, which doubtless 
clings to us, we have no distinct motive for preferring 
either kind of armour. Our own conviction, which we 
have expressed long since, is that the direct attack of very 
heavy plates, especially when badly backed, has hitherto 
best brought out the powers of solid steel. Oblique 
attacks, and all attacks of plates below 12in. thick, have 
favoured the powers of compound plates, In the long 
run, whether with soft and hard steel or steel-faced iron, 
we think the compound principle ought to prove best ; 
but we believe that all plates will have to be made harder 
to stop perforation, and that some cracking will have 
to be accepted. Naturally, this is not the view of 
M. Weyl]; but, considering that his conclusions are oppo- 
site to ours, it may be seen that there is a sort of accord- 
ance as to the general action of each kind of armour. 


To pass on, weread thatin France, the Navy hold an equal 
balance between the compound and solid steel—Schneider 
late. M. Weyl attributes much of this to the fact that the 
actories for compound plates could hardly be expected to 
alter all their plant—a plea, we must observe, that ought 
not to be allowed to apply to the erection of new plant. 
M. Weyl, indeed, states that an attempt to set up plant 
for a Government armour plate factory on a large scale 
at Guerigny was stopped. He is uncertain if this was for 
compound or solid steel plates, but he naturally approves 
of its suppression in the interest of Schneider and private 
factories. He laughs at the Dupuy de Léme having both 
compressed and solid steel on her, and observes that the 
Artillery demand solid steel plates for the proof of pro- 
jectiles. Speaking of the return to a greatly increased 
quantity of side armour for the new armoured cruiser 
Dupuy de Léme, of 6300 tons—French—which the Nav 
were driven to by the experiments against the Belli- 
queuse, he gives a valuable extract from a paper obviously 
written, he says, by an officer who had access to 
the official reports. This is too important to miss; 
we, therefore, translate it as follows:—‘The rounds 
at the Belliqueuse were fired with guns of 14cm. and 
16 cm.—5‘din. and 6°3in.—model 1881, throwing shells of 
cast iron of 30 kilos. and 45 kilos—66lb. and 991b.— 
containing only bursting charges of 28 kilos. and 4 kilos. 
—6'17 lb, and 8°82 lb.—of melanite. Here are the results 
obtained:—The bursting often took place after per- 
foration, sometimes in the actual side. Fragments of 
from 10 grammes to 40 grammes, of which the number 
reached about 1500, and which are animated with 
enormous velocity, were projected in all directions, and 
even backwards, destroying all the personnel not under 
cover. The rest of the projectile was reduced to metallic 
powder, penetrating all surrounding objects. To these 
effects are to be added those of the explosion, which is 
local, but which has great energy. If it is produced 
while the projectile is passing through the side, holes of 
13 m. diameter—59in.—are formed; when occurring near 
the decks, they are destroyed by fracture of beams, bolts, 
and planks. It may also set fire to them, as was the case 
three times out of twelve rounds, on board the Belliqueuse. 
Lastly, the movement effected by the mass of gas has 
such force that it destroys to great distances the weaker 
structural parts of the ship.” The Belliqueuse thus treated 
is an old wooden ironclad corvette, but offering as great a 
resistance as the greater part of French ships and 
cruisers. The French Navy then urged, “It is necessary, 
at any price, and cost what it will, to protect ourselves.” 
Hence the approval of the Dupuy de Léme in 1887, 
instead of two unprotected cruisers. M. Weyl urges that 
the Resistance trials at Portsmouth must have given 
similar results, seeing that 5in. of armour is added above 
the thick belt of our new 14,000-ton vessels. 

Returning to the question of compound and solid steel, 
our writer notes that chilled iron projectiles of 16 em.— 
6in.—do not break up against steel-faced plates 10cm. or 
12 cm.—4in, or 4"7in.—thick. This he explains by weak 
resistance of the ——- thin hard face plate. This, 
in fact, is a repetition of Schneider’s argument given in 
Tue Encineer of the 12th of this month. Finally, he 
urges that compound metal is played out and has little 
future, even for thinner plates, while solid steel is capable 
of great development, and he quotes figures giving the 
results of certain trials. On January 30th, 1886, a plate for 
the Formidable was tested at Gavre, weighing 26,170 kilos. 
—25} tons—of a thickness decreasing from 353 mm. to 
170 mm.—13 9in. to 6"7in. It was attacked by a 27 cm.— 
10°63in.—gun firing a chilled projectile weighing 216 kilos. 
—476°2 lb.—three blows being delivered in the usual 
triangular group; this plate was passed as “satis- 
factory.” The scale of terms employed being “‘érés 
médiocre, médiocre, passable, assez satisfaisante, satis- 
faisante, and trés sutisfaisunte.” The Gota trial dealt with, 





as we have said, in THe Enaineer of February Ist last, 
is given at length. M. Weyl concludes by referring 
to the fact that all Powers are adding to their armour- 
clad ships. France has five building, and is commencing 
a coast defence vessel as well as the Dupuy de Lome and 
four second-class armoured cruisers. England is going to 
commence eight armoured ships of 14,000 tons and two of 
9000 tons. Germany, four armour-clad ships and nine 
coast defence vessels. Italy has six building. Russia has 
~~ launched one and is going to commence another. In 

rance are building three for Greece, two for Japan, one 
for Chili. The United States, Sweden, and Denmark are 
also building armoured ships. M. Wey] hopes that steel 
may be eventually brought to such a quality as to keep 
out even chrome steel projectiles. We would point out 
that this summary of ships building is rather given by 
way of illustrating the fact that armoured ships are by no 
means going out. It probably does not profess to be a 
complete one. We share M. Weyl’s hope that armour 
may be made sufficiently resisting to beat steel oO 
but we can only hope for it on the compound principle, 
that is, by using a face plate of harder quality than the 
back, although both face and back may be steel. We 
think this can only be achieved, as we have said—at al] 
events for some time to come—by accepting some cracking 
and trusting to holding up the broken plate by its bolts. 
The assumption that compound plates are softer in their 
foundation than solid steel, is true of plates hitherto made, 
but it is not to be attributed necessarily to the compound 
principle, but to the fact that our Admiralty have hitherto 
insisted on the minimum of cracking at the back, which is 
only to be attained by the use of iron sufficiently soft to 
stretch rather than break under the impact of shot. We 
anticipate a change in this respect. This will, we hope, 
begin with our armoured cruisers. We must keep shells 
with high explosives out of our cruisers. They are not 
omial to stand up against prolonged fire like the first- 
class armour-clads; but, whether or no, we should surely 
keep shells with high explosives out as long as we can. 
This means that their thin armour must be made harder 
than at present. 








ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION.—THE SOCIETE ALSACIENNE DE 
CONSTRUCTIONS MECANIQUES. 

A very large area and prominent position on the west 

side of the Machinery Hall are occupied by the mechanical 

and electrical exhibits of the above company. These 
exhibits are so extensive and varied as to come under 
six different classifications, which are respectively for 
stationary engines, railway locomotives, machine tools, 
spinning machines, weaving machines, and_ electrical 
machinery. The company, which was formed from the 
late firm of André Koechlin and Co. and the Société de 
Grafenstaden, has now three large working centres, 
situated at Belfort, Mulhouse, and Grafenstaden respec- 
tively, each of which is devoted to certain classes of 
manufacture. No one who has carefully examined the 
construction of the machine tools, stationary engines, and 
other machinery exhibited can have failed to observe the 
high-class construction in every detail, and this is equally 
the case with the electrical machines and apparatus, in 
which the mechanical as well as the electrical details 
me to have ‘been thought out and executed with 
the utmost care. The electrical machinery, of which we 
are now able to offer some particulars, is entirely manu- 
factured at the Belfort Works, and, as regards the 

Exhibition, is chiefly centred in an enclosure to the left 

of the central avenue, proceeding westward. 

Certainly the most remarkable object in this exhibit is 
a large dynamo with an internal stationary six-pole field, 
and an enveloping ring armature revolving round it, the 
commutator to the same being constructed externally on 
the cages of the armature. From the observations 
we have made, the machine appears to possess many 
points of excellence as regards construction, management, 
efficiency, and output, and will probably be on demand 
for central station work. We understand that the Société 
d’Eclairage Electrique in Paris, who have the concession 
for the Place Clichy division, are intending to put down 
three of these machines, each of four times the output of 
that exhibited—that is, of 600,000 watts each, and run- 
Page at seventy revolutions.1 The dynamo, as it appears 
in the Exhibition, is illustrated by views taken from both 
sides—Figs. 1 and 2, by reference to which its construc- 
tion can be easily understood. The field magnet is of 
cast iron, with six arms radiating outwards towards the 
armature, and is cast in one piece, with a central boss 
bolted directly to the bed plate of the driving engine, 
and forming at the same time one support for the bearings 
of the armature spindle. The machine is shunt wound, the 
individual coils of the field being connected in series. 

The break between the two upper coils, seen in Fig 2, 
is where the field circuit is led to the resistance regu- 
lators on the switchboard. This form of field, in conjunc- 
tion with the disposition of the armature surrounding it, 
has a decided advantage over the usual construction of 
fields in multipolar machines from the point of view of 
conservation of magnetic lines and reduction of magnetic 
leakage. Instead of the common yoke to the limbs being 
a large ring of metal, from which the limbs radiate 
inwards to the armature, the same exists in this machine 
in the form of a central mass of metal, from which the 
limbs radiate outwards to the poles, and therefore ceteris 
paribus, the magnetic resistance is reduced in like propor- 
tion. Further, the pole pieces of inwardly radiating 
limbs are of necessity very close together, and conse- 
quently afford opportunities for magnetic leakage, which, 
by the nature of things, cannot exist to anything like the 
extent in an outwardly radiating field. 

The armature, as will be seen in the illustrations, is a 
flat ring encircling the pole pieces, the core being built of 
soft iron discs bolted together laterally and mounted on 





1 We learn that the whole of the matcrial, including electrical and 
mecbanical machines and apparatus, together with the necessary wires 
and cables, are to be supplied to this pany by the Société Alsacienne, 
and they will be manufactured at Belfort. 
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supporting the core at equal intervals. These arms are 


bolted on one side of the core to a cast iron frame, star- | 


shaped, consisting of the same number of arms radiating 
outwards from the shaft to which it is keyed—Fig. 1. The 
coils are Gramme wound around this core, and the con- 
nections made directly from each coil to its corresponding 
commutator strip. The commutator itself is on the out- 








side of the armature, and is about lin. deep by 1ft. wide, 
and onsists of 714 sections. With this construction 
there is no advantage in reducing the number of 
brushes, and therefore there are as many as there 
are poles, and these are mounted on brass spindles 
carried by a six-armed cast iron frame, from which 
they are properly insulated—see Fig. 1. By means 
of leading wires the brushes are connected in multiple, as 


eighteen brass arms running parallel to the shaft and | 


RING ARMATURE DYNAMO. 


spindles are therefore by this means turned through 
the angle required to put the brushes in or out 
of contact with the commutator. The six radial 
levers are carefully insulated from both frames. The 
pressure of the individual brushes which are fourin number 
to each spindle, can be separately adjusted by set-screws on 
the spindles. For adjusting the position of the brushes, 
as a whole, round the commutator, both the above-men- 
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tioned frames are rocked together by manipulating the 
lever A. The frames are together keyed to a sleeve to 
which the rack-wheel R is fitted, and this rack-wheel may 
be turned by a pinion gearing into it, and provided with 
a hand wheel as shown. The end of the lever A rests free 
on the same spindle as the hand-wheel and operates 
on the same by a pin which can be engaged in any hole in 
the rim according to the distance through which it is 
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TWO-POLE 


shown, alternate brushes being connected by the leads, 
and one set brought to each terminal. In Fig. 1 the 
brushes are lifted, while in Fig. 2 they are resting on the 
commutator. To effect this movement a small six-armed 
star-frame is fitted by the side of the brush-holder frame, 
with reference to which it can be rotated by means of the 
lever D. This lever is provided with a rack quadrant at 
its lower end gearing into a corresponding rack fixed to 
the boss of the brush-frame, the lever being pivotted to 
the star-frame. Hence the latter can be rotated with 
regard to the former, and when this movement is made 
the free ends of six radial levers connected at one end to 
the brush-holder spindles are set in motion by the 
movement of pins on the star-frame. The brush 





DYNAMO. 


required to shift the brushes. When the required 
position is found, the same may be fixed by screwing up 
the handle E, which jams the wheel spindle by a split 
ring clamp. While speaking of the commutator, we may 
observe that some advantage is evidently gained in con- 
tinuity and steadiness of current by so great a subdivision, 
while the long range of adjustment permissible on each 
side of the neutral position increases the facility for reduc- 
ing all sparking with heavy loads. This part of the 
machine, however, will be necessarily the more costly 
part proportionally in the construction. 

The normal output of the dynamo is 125,000 watts, 
which is disposed as 1000 ampéres at a potential of 
125 volts. ~ sagen can, however, be safely increased 
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to 1500 ampires, and the potential to 200 volts. While 
bearing in mind that each set of four brushes carries only 
one-third of the whole current, it does not appear that 
the width of the brushes in the machine exhibited js 
sufficient to offer ample contact surface for taking off 
such a heavy current, but we learn that brushes covering 
nearly the whole width of the commutator are to be 
shortly substituted not only for the above reason, but 
for the more even wear of the commutator. The total 
weight of the machine is about seven tons, and the speed 
for which it is designed is 150 revolutions. Apart from 
every other advantage there is certainly this, that the 
rate at which the coils cut the field is in this arrangement 
of armature a maximum for a machine of given dimen. 
sions, the peripheral speed of the outside turns in this 
machine being, we should say, not far off 2800ft. per 
minute. Part of the lighting of the are lamp circuit is 
run by this dynamo, although it is not worked up to its 
full capacity. Forty-five lamps in all are used, each of 
15 ampéres. 

The engine to which this machine is coupled is an 
Armington and Sims type of 150-horse power, with 
double cylinders, manufactured by the Société Alsacienne 
under a concession held by them for the whole of France, 
Steam is taken from the Belleville boilers in the Motiv: - 
power Court, the available pressure being about 901b, 
The nominal speed of the engine is 200 revolutions; this, 
however, has been reduced to suit the dynamo. In Fig. 2 
it will be noticed that the fly-wheel on the left carries 
the centrifugal governor actuating the automatic valve, 
controlling the admission to the two cylinders, and that 
the two crank dips and second excentric are covered in, 
The terminal leading wires from the dynamo before 
going to the switchboard are taken to two brass 
terminals in a vertical stand, seen to the right in the 
illustration. This stand contains a lead fuse on each pole, 
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and an incandescent lamp is thereon maintained burning 
during the running of the machine. The leads then pass 
to the wwitehbooast to which we shall presently refer. 
The two-pole type of machine constructed by this 
company is shown in Fig. 4. In the enclosure two 
of these machines are run by belting, one off each fly- 
wheel of a 125-horse power Armington and Sims’ type 
engine, running at 250 revolutions—see Fig. 3. ‘The 
dynamos, which weigh about five tons each, are identical 
in construction, and are run at 350 revolutions, each 
developing 80 electrical horse-power, which is disposed as 
500 ampéres at 120 volts. The machines when at work in 
the evening are not run at their full capacity, but serve 
to supply, together with the ring dynamo above mentioned, 
the sets of feeders on the owleboaed from which the arc 
lamp circuits and various motors in the exhibit are run. 
The bed-plate and support for the journals is, in these 
machines, cast in one piece, the latter having semicircular 
beds for the plummer-blocks, permitting easy centralisa- 
tion. Each field-magnet limb is cast hollow with the 
pole piece, and into this hollow cylindrical space is bolted 
a wrought iron core, extending from the lower end of the 
limb to the top of the pole piece. The position of these 
cores may be distinguished in the figure by the lifting 
rings which are fixed to them. The construction is thus 
seen to be very simple, but at the same time it is the 
outcome of a great deal of experiment, this particular 
form of field having been found to cause the 
magnetic field to enter and leave the armature in a 
horizontal line bisecting both pole-pieces, with the result 
that the attraction of the field on the armature is sym- 
metrical about its centre, and can produce no effect, one 
way or the other, to put it out of mechanical equilibrium ; 
or, to put it in other words, and show the evil which this 
construction avoids, it is found that, with two-pole fields 
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entirely of cast iron, the magnetic flow finds an easier 

across the lower corners of the pole-pieces and 
through the soft iron of the armature than that offered 
by the mass of the pole-pieces themselves when these are 
entirely of cast iron, the result being that the armature 
in strongly attracted downwards, and bears heavily on 
the brasses. The effect was first noticed practically by 
the warming up of the lower brasses first. Mechanical 
tests were then made with a stationary armature and 
separately-excited field, with the result that the above 
combined cast and wrought iron pole-piece was found to 
eliminate entirely the effect. Certainly, also, while this 
is favourable to good mechanical working, it is equally 
so electrically, for by this means a perfectly symmetrical 
field is produced. 

The commutators to these machines are constructed of 
segments or bars of iron. These bars are screwed on to 
the brass connecting pieces to which the armature wires 
are attached. There are two considerable advantages in 
this mode of construction, which are air space insulation 
between each bar, and facility of renewal. The switch- 
board is arranged for the dynamos working separately or 
in parallel, and is fitted in the centre with two horizontal 
copper rails or bars, to which current is delivered by the 
dynamos in circuit, and from which the various feeders 
are supplied. One terminal of each machine is brought 
first to an automatic break switch, which is closed by 
hand, but which breaks circuit automatically immediately 
the current is reversed. This would take place if an 
accident occurred to the machine while working in parallel 
with others, and the circuit breaking prevents damage to 
the machine. From the automatic switch the current 
passes through an ammeter, and thence to one of the copper 
rails; the return from the other rail being to a hand 
switch, and back to the dynamo. The latter switch is of 
special construction, the cut-off being rendered very rapid 
by the action of strong springs acting independently of 
the speed at which the switch handle is turned. The 
board is fitted up for four dynamos, each having the above 
set of connections. From the copper rails the feeder con- 
nections are taken off. One rail is connected to a hand 
switch, then to a lead fuse, and through an ammeter to 
one terminal of the feeder, the return terminal being led 





SMALL MOTORS. 


through another hand switch and fuse to the other rail. 
The connections are all of rectangular bars of copper, the 
apparatus is well made, and appears to be planned to 
meet all requirements and emergencies. 

Amongst the other apparatus exhibited is an auto- 
matic potential regulator, which consists of a solenoid 
core acting at one end of a horizontal lever, and a mercury 
cup carried at the other. Into the cup dips a bunch of 
wires of various lengths, each connected to a supple- 
mentary resistance in the shunt-field circuit. If the 
potential of the machine falls, the core drops, and the cup 
rises, immersing some of the wires in the mercury, and 
short-circuiting the resistances to which they correspond. 
These resistances being in the field circuit of the machine, 
the potential is thereby restored to the normal. 

Some neat arc lamp switches are also shown. By 
means of one a certain number of lamps which are run- 
ning in parallel may be instantly switched into pairs in 
series on the same circuit, the potential of the machine of 
course being simultaneously increased by a hand-regu- 
lated resistance in the field. The current to each lamp 
passes through a combined switch, fuse, and electro- 
magnetic indicator, the latter serving, by the position of 
an index armature, to indicate how the lamp is burning. 
The lamps are wired so that they can be run either 
singly or two in series by the above apparatus, the 
potential of the machines being regulated to 75 or 120 
volts accordingly, and a small resistance being added 
to the lamps in either case to regulate. The hand- 
regulated resistances for the machine field circuits may 
be operated individually when required, or collectively 
by means of a horizontal spindle which carries a set of 
worms gearing into each adjusting wheel as shown. A 
line fault detecter, a change of potential annunciator, 
and a potential recorder are also exhibited. 

The space occupied by the company consists of three 
separate enclosures, not counting the railway annexe, in 
each of which will be found a model switchboard of the 
type described, and various dynamos and motors of the 
two-pole type; the only varying feature in the construc- 
tion of motors being in those for small powers, an illus- 
tration of which is given in Fig. 5, where one is shown 
fitted to a ventilating fan. Two of these are running in 
the offices of the company; no small boon in the heated 
Machinery Hall. 

The arc lamp designed and constructed by this company, 
illustrated in Fig. 6, is adapted for working in series or 
parallel. It will be seen to consist of a main and shunt 
solenoid, the movable cores of which are attached to 











opposite ends of a see-saw lever L. This lever carries a 
small projecting arm which, as shown in the figure, 
engages with the detent D of the clockwork escapement, 
when the core of the main solenoid is drawn downwards. 
The connection of the upper carbon holder to the train of 
clockwork is not, as in many forms of arc lamps, by a 
rack-rod and pinion, but is effected by a Zin. copper 
band B, passing round the main drum of the clock- 
work and supporting at its other end the top carbon 
holder. When the lamp is started the upper and 
lower carbons need not necessarily be in contact, 
the action of the fine wire shunt coil being to attract 
downwards that end of the rocking lever which releases 
the detent and allows the upper carbon to fall by its own 
weight. In doing so, the chain C attached to the other 
end of the lever is raised through a small distance, and 
with it the lower carbon holder. Once the carbons touch, 
the current passes through the thick wire coil, thence to 
the clockwork, and by the copper band to the carbons. 
The rocking lever is then attracted the opposite way, 
releasing the chain C, and thus letting fall the lower 
carbon and striking the arc. The feed is controlled by 
the action of the fine wire coil which is a shunt across the 
carbons, this coil causing the release of the escapement 
detent whenever feeding is necessary. The upper carbon 
holder is insulated from the sleeve guides, to which it is 
attached, as shown, and a short flexible connection is 
attached to the lower carbon holder to insure good con- 
tact throughout its short travel. The length of arc can 
be adjusted while the lamp is burning by regulating the 
tension of the spring S at the screw A. 

The company has fitted up a provisional central station 
in Paris for the Société d’Eclairage Electrique du Secteur 
de la Place Clichy, which has the concession for that 
district of the city. The station, which now supplies 
some twenty arc and 200 incandescent lamps, is situated 
in the Rue Pasquier, not far from the St. Lazare 
Station, and is furnished with a generating plant of two 
dynamos of the two-pole type above described, driven by 
a 40-horse power semi-portable Weyher and Richemond 
engine. The two dynamos furnish together 300 ampéres 
at from 140 to 150 volts, and deliver their current to a 
distributing switchboard fitted up similarly to that in the 
Exhibition, with the ex- 
ception that accumulators 
are used, and a modifi- 
cation is introduced by 
which the dynamos can 
be connected to charge 
the accumulators and run 
on the lighting circuit 
with or without them, 
or the batteries run alone 
on the lighting in case of 
accident. There are three 
batteries of accumulators 
in use, each consisting of 
sixty-five cells, and repre- 
senting three different 
constructions, viz., the 
Phillipart, the Gadot, and 
the Reynier cells. The 
two former are equal to a 
discharge of 80 ampéires 
for six hours, while the 
latter is half thatcapacity. 
Commutators connected 
to six cells of each set 
are provided, so that the potential of discharge may be 
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e conductors are simply laid underground, being 
well insulated and protected by a lead casing and outside 
iron armour, with intermediate servings of hemp. The 
arc lamps are run two in series, some td installed in 
the courtyard of the entrance to the St. Lazare station, 
and the others, together with the incandescents, serving to 
light several shops in the neighbourhood. An Aron meter 
—M. Henry Danzer, concessionaire for France—is supplied 
on each consumer’s circuit. The set of index hands indi- 
cating the quantity of electricity passed through this meter 
is set in motion by the differential action of two clocks, one 
of which is accelerated by the action of the main current. 
The pendulum of one clock carries a etic bob, which 
is acted upon by a couple of turns of thick copper strip 
placed below it and carrying the main current. It is 
intended eventually to increase the plant to a capacity of 
3000-horse power, for the supply of 45,000 lamps, other 
premises being secured for this important central station. 
We are indebted for the above particulars to the officials 
of the company, Mons. J. J. Heilmann, engineer-in-chief 
of the electrical department, and Mons. Marc Gallois, 
electrical engineer, who have courteously lent us their 
assistance. 








THE ASSETS AND LIABILITIES OF THE 
AMALGAMATED SOCIETY OF ENGINEERS. 


Mr. Wittram Emery Stark, the well-known actuary, has 
prepared for the Iron Trades Employers’ Association a special 
report upon the present financial position of the Amalgamated 
Society of Engineers, and his careful analysis of the assets and 
liabilities of this—admittedly one of the strongest trades’ union 
organisations in the kingdom—brings out some certainly start- 
ling results. Mr. Stark has drawn his conclusions from the data 
supplied by the officers and actuaries of the Amalgamated 
Society of Engineers in its official reports, and Mr. Stark’s report 
is practically supplementary to one which he drew up in 1876, 
when he made similar investigations into the financial 
position of the above Society, especially with reference to 
the benefits depending on the contingency of life and 
sickness. In his present report, Mr. Stark notes the 
changes that have taken place, and compares the results during 
the fourteen years from 1875 to 1888 with the period from 1851 
to 1874 comprised in his 1876 report. In 1885 various 
alterations were made in the rules of the Society, which reduced 
the allowances to members under certain benefits, particularly 
as rds superannuation, which was previously paid to any 
member fifty years of age after eighteen years of membership, 














but is now only granted to members fifty-five years of age ; 
whilst a member cannot participate even in the lowest rate—7s, 
per week—until he has been twenty-five years in the Society, 
After enumerating the benefits which members are now entitled 
to under the Society's rules, and accepting as a basis the figures 
of the last annual report, Mr. Stark arrives at a total of 48,926 
members who on December 31st, 1888, were entitled to the 
benefits of the Society. The monthly report for January, 1889, 
gave 1623 members in receipt of superannuation, for which a 
weeekly payment of £697 1s, was required, making an average 
of 8s, 7d. per week for each member ; the number entitled 
to sick benefit was 47,303; to funeral benefit, 48,926; and 
to deferred superannuation benefit, 47,303. For the pur- 
poses of his analysis, Mr. Stark divides the benefits of the 
Society into two classes, viz., trade contingencies and provi- 
dent benefits. The liability under the first head Mr. Stark has 
not taken into consideration, but he gives some very significant 
figures as to what the Society has already paid for trade con- 
tingencies. In twenty-four years to 1874 the Society paid in 
donation, or what may be more correctly described as assistance 
to out-of-work members, £582,920; in the ensuing fourteen 
years, from 1875 to 1888, the payments under this head reached 
no less a sum than £879,611, making the grand total for the 
thirty-eight years of the Society’s existence up to 1888 no less 
than £1,462,531. Under the head of benevolent fund £22,460 was 
expended during the twenty-four years to 1874, and £46,088 
from 1875 to 1888, making the total for the thirty-eight years 
£68,548, Assistance to other trades was, during the twenty- 
four years to 1874, granted to the amount of £13,289, from 1875 
to 1888 this sum reached £71,455, and for the whole period of 
thirty-eight years to £84,744. It will thus be seen that upon trade 
contingencies the Society has during a period of thirty-eight years 
expended £1,615,823, but considerably more than half of this eum 
—£997,154—has been absorbed during the last fourteen years, 
The enormously increased expenditure under this head will 
perhaps be more clearly seen by comparing the yearly average 
expenditure. During the twenty-four years to 1874 the annual 
average expenditure was £25,777; but, during the subsequent 
fourteen years it increased to £71,225 as the annual average 
drain upon the Society for trade contingencies. Some further 
comparisons are furnished in Mr. Stark’s report, which are 
interesting. In 1874 the amount paid under the above heads 
was 22°49 per cent. of the year’s subscriptions, or equal to about 
9s. 94d. per member; during the years 1875 to 1888 it varied 
from 9s. 64d. in 1882 to £3 8s, 0}d. in 1879, the latter being the 
highest since the starting of the Society—except 1852, the period 
of the lockout. In his report of 1876, Mr. Stark thought he 
was within the mark in assuming that £25,000 per annum might 
be required for trade contingencies; and he certainly never 
anticipated that the yearly average for the next fourteen years 
would approach the figure of over £71,000, or nearly three times 
more than he had assumed. Dealing next with the provident 
benefits under the Society’s rules, Mr. Stark first calls attention 
to the superannuation allowance. The annual reports of the 
Society show that the expenditure under this head has been 
steadily increasing for the past eleven years by upwards of 
£2200 yearly, and the increase is still more apparent in com- 
paring the position at 3lst December, 1888, with that of 31st 
May, 1889. In December, 1888, the number of members 
receiving superannuation was 1623, and the rate of annual 
expenditure under this head was £36,246 ; but in June, 1889, the 
Society was paying superannuation to 1793 members at the rate 
of £40,102 per annum, showing an increase of 176 members on 
superannuation, and an additional annual out-going of £3856 in 
five months. Under this benefit, Mr. Stark points out 
that the Society was liable at December, 1888, to the 
present payment of £36,246, and the liabilities under the 
deferred superannuations, taking them at the lowest scale of 7s. 
per week to 47,303 members payable to any member at fifty-five 
years of age who has been twenty-five years successively in the 
Society, and who through old age or infirmity is unable to obtain 
the ordinary rate of wages, he estimates as amounting to 
£860,914. The yearly payment under the head of sick benefit 
had increased from £20,014 in 1874 to £32,160 in 1888, an 
increase of over 4s. for each member, and with 47,303 as the 
number of members now entitled to this benefit, Mr. Stark 
estimates the liability on the lowest scale of allowance at 
£11,825 15s. On the 31st December, 1888, there were 48,926 
members entitled to funeral allowance, the amount of the insur- 
ances at £12 each being £587,112, This, however, was subject 
to an extra liability of £5 being due on the death of the 
member's wife, provided she died first, but this extra liability 
Mr. Stark considers may be fairly balanced by many of the 
present members only being insured for £7, To carry on the 
organisation and defray these liabilities under trade contingencies 
and provident benefits the Society has to depend upon the follow- 
ing payments:—(1) An entrance fee varying acccording to age, 
from which £2437 was obtained in 1888, or an average of 10s. for 
each new member, and (2) a subscription of 1s. per week from each 
member irrespective of age, unless otherwise provided for in the 
rules, to be supplemented when the funds were reduced to £3 per 
member by such increased contributions as will sustain the funds 
at that amount. In summing up his report, Mr. Stark esti- 
mates the liability of the Society under its provident benefits at 
£1,822,729, against which there are funds or balances in hand 
amounting to £158,769, leaving a deficiency of £1,663,960; and 
he then proceeds to set forth in tabulated form a detailed state- 
ment as to his valuations of the liabilities and assets of the 
Society. This he introduces by a comparison of the difference 
in the average annual payments during the twenty-four years to 
1874, and the fourteen years 1875 to 1888. The annual average 
expenditure on trade contingencies to 1874 was £25,777, against 
£71,225 from 1875 to 1888, showing an increase of 176 per cent. 
for the last-named period; on superannuation, £4179 against 
£24,415, an increase of 484 per cent.; on sickness, £11,352 
against £26,919, an increase of 137 per cent.; or taking together, 
sickness, superannuation, accident, and funerals, the annual 
average expenditure to 1874 was £20,175 against £61,306 
as the average from 1875 to 1888, showing an increase 
of 203 per cent. The valuations of the liabilities under the 
Society’s provident benefits are given as under:—Present value 
of superannuation of £36,246 now payable to 1623 members, of 
an average age of sixty-five, £340,354'9 ; superannuations of 
£860,914, payable annually to 47,303 members on attaining the 
age of sixty—present average age thirty-five—£2,942,089'5 ; sick- 
ness allowance of £11,825 15s, per week to 47,303 members— 
present age thirty-five—£282,763'1 ; funeral benefits of £19,476 
to 1623 superannuated members—present age sixty-five— 

£12,425°8; funeral benefits of £567,636 to 47,303 members— 
present age thirty-five—-€213,118'7, making the total liabilities 
£23,820,752. To meet these liabilities, Mr. Stark estimates the 
present value of future subscriptions of £135,504 4s., from 
52,117 members—at £2 12s. each—not in receipt of super- 
annuation, at £1,998,023, leaving a net liability of £1,822,729, 
against which there were cash balances on the 31st December, 
1888, amounting to £158,769, leaving a deficiency, being a 
balance of net liability over the assets, amounting to £1,663,960. 
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RAILWAY MATTERS, 


A sTRONG movement is on foot in the Riverina (N.S.W.) 
to obtain railway extension from Jerilderie to Tocumwal, in order 
to tap the rich agricultural districts of Tocumwal, Murray Hut, and 
Berrigan. It is thought that this extension would make the 
hitherto unprofitable Narandera-Jerilderie line one of the best 
paying in the Colony ; and as the Government have a mile-wide 
stock route, worth from £3 to £4 = acre, along the proposed line, 
its construction could be proceeded with without cost to the 
country. 

Tue Dundee portion of the London passenger express, 
which leaves Dundee at 6.40, made a most objectionable acquaint- 
ance a few days ago. It ran into a traction engine and threshing 
machine which were crossing the line near Glencarse, sixteen miles 
from Dundee. The traction engine and machine were smashed to 
pieces, and the locomotive and vehicles of the express were much 
damaged. The passengers were severely shaken, but not other- 
wise injured. The men in charge of the traction engine also 
escaped. The line was blocked for two hours, 


Mr. Darwoop, of Rangoon, who is now in England, 
gives excellent accounts of the working of the Merryweather 
tramway engines on bis line. On one day the fourteen engines 
drew cars carrying 26,000 people. The engines, after five years’— 
average—hard wear, are in good condition, showing the value of 
large wearing surfaces and careful designing. The engineers of 
the Bombay and Calcutta lines have been to see the working of the 
Rangoon line, and it is expected Messrs. Merryweather and Sons 
will be intrusted with orders for both. Mr. Darwood is in favour 
of the use of heavy hard wood sleepers, placed close together, 
and a lighter rail, and his experience is worthy the consideration of 
tramway engineers, 


Tue railway accidents on the American railways in 
June include 33 collisions, 42 derailments, and 4 other accidents ; 
a total of 79 accidents, in which 35 persons were killed and 1C2 
injured. ese accidents are ified as follows in the Railroad 
Gazette, Collisions :—Rear, 15 ; butting, 11; crossing and miscel- 
laneous, 7 ; total collisions, 33. Derailments:—Loose or spread 
rail, 1; broken bridge or trestle, 4; loose frog, 1; broken wheel, 
1; broken axle, 1; misplaced switch, 4; bad switching, 2; cattle 
on track, 6; washout, 1; malicious obstruction, 1 ; unexplained, 
20 ; total derailments, 42, Other accidents :—Cylinder explosions, 
1; broken axle, 1; broken wheel, 1; car burned while running, 1. 
Total number of accidents, 79. 


Tar following are the total lengths of the different rail- 
ways in Europe at the beginning of last year. There were, it will be 
seen, 129,960 miles open for traffic, an increase of 4045 miles upon 
the total for the previous twelvemonth :—Germany, 24,730; France, 
21,395; Great Britain and Ireland, 19,811; Russia and Finland, 
17,824; Austria-Hungary, 15,442); Italy, 7260; Spain, 59324; 
Sweden and Norway, 5594; Belgium, 2939; Holland and Luxem- 
burg, 1845; Switzerland, 1765; Roumania, 1470; Denmark, 1230; 
Portugal, 1143; Turkey, —- and Roumelia, 871; Greece, 
378; Servia, 323; Malta, 7. e lines opened in 1887 increased 
the length of the Austrian system of railways by 5°59 per cent. ; of 
the Italian system by 3°92 per cent.; of the Belgian system by 
3°71 per cent.; of the German system by 3°18 per cent.; of the 
Russian system by 2°96 per cent.; of the French system by 2°67 
per cent.; and of the English system by only 1-03 per cent. 


Tue surveyors of the proposed railway down the 
Cafion of the Colorado are having a difficult and perilous journey. 
The following description of recent adventures of the party is from 
the Salt Lake Tribune:—‘‘The Colorado River Rai survey 
party arrived at Hite about one week ago. They got along very 
smooth with their work to the forks of the Green and Grand rivers, 
where the Colorado proper commences and enters the terrible 
Cataract Cafion. When they entered the rough water in the 
Cataract Caiion, for 45 miles, they only made a mile or two a day. 
They Jost three boats, a great deal of provisions, bedding, clothing, 
surveying and photographers’ instruments, but no lives. The 
party was made up of some very good material, including prospec- 
tors, lawyers, newspaper mén, ‘club’ men, dudes, and the last 
‘craft’ in the fleet, the Black Bess, was navigated by two gentle- 
men of Senegambian extraction. One of these, on being asked 
about the thrilling experience and glory of having descended the 
great caiion, shiveringly remarked: ‘Look a heah, boss, I don’t 
want no glory; I want ter live,’ A Denver news correspondent 
arrived with a hat on, a photographer was clad in that solitary 
garb worn by the Navajo in summer, and a ‘club’ man’s fine 
physique was adorned by his complexion only. They left fordown 
the river, and at Tickaboo repaired their boats, and are now at 
work between that point and Lee’s Ferry.” 


Tue Board of Trade have received, through the Secre- 
tary of State for Foreign Affairs, a dispatch from her Majesty’s 
acting Agent and Consul-General at Cairo, forwarding details 
which have recently been published respecting the construction of 
certain new lines of railway in Egypt and of a bridge across the 
Nile. The works in question are open to tender, and comprise— 
(1) railway from Assiout to Girgueh, about 125 kiloms. ; (2) railway 
from Chibin-el-Kom to Menouf, about 13 kiloms. ; (3) railway from 

y h to Rah ich, about 20 kiloms.; (4) railway from 
Medinet-el-Fayoum to Sennouris, about 114 kiloms. ; (5) the con- 
struction of a bridge across the Nile between Boulac and 
Embabeh, about 550 metres in length. The acquisition of the 
lands necessary for the construction of these works will be in the 
charge of the Egyptian Government. Tenders will be received at the 
Secrétariat de l’'Administration des Chemins de Fer at Cairo up to 
December 2nd next, and may be made for each separate under- 
taking or for the whole of the works together. Further informa- 
tion upon the subject, including the general conditions, form of 
tender, description of works to be executed, &c., may be consulted 
at the Commercial Department of the Board of Trade, Whitehall- 
gardens, between the hours of 11 a.m. and o> or at the offices 
of Messrs. Rothschild and Sons, or Mr. G. H. Wright, M.I.C.E., 
of No, 2, Victoria-mansions, 8. W. 


Mr. Kennett BayLey, engineer of the Great Southern 
and Western Railway of Ireland, and his wife celebrated their 
silver wedding on the 2nd inst. The date having come to the 
knowledge of the men in his department, it was resolved to show 
their eee of him by a presentation, age pos being 
confined to the official staff, inspectors, foremen, and tradesmen. 
In three days a sum was obtained which enabled the committee to 
purchase a handsome silver salver, weighing 100 oz; a lady’s 
dressing-bag for Mrs. Bayley, with silver and ivory fittings; also a 
pair of beautifully engraved silver fruit spoons. A deputation, 
consisting of Messrs, Hogan, R. Sellers, F. M‘Guinness, J. 
Howard, J. O'Sullivan, A. Fitzpatrick, W. H. Elliott, J. Byrne, 

Deigan, M. Nolan, and others waited upon Mr, and Mrs, 
Bayley on Friday and presented these, together with an illumi- 
nated address in silver frame, executed by Mr. M‘Connell, of 
Westmoreland-street. Mr. Kennett Bayley was — engi- 
neer-in-chief to the Great Southern and Western Railway in June, 
1877. At that time the railway was 458 miles in length, and now 
is vin The following branch lines have been made under his 
su) ion :—Killorghin branch, 12} miles; Baltinglass branch, 
244 miles; Tullow branch, 104 miles; Queenstown branch, doubling, 
6 miles, Extensive relaying has also taken place, the original 
Brunel iron bridge rails, 90 1b, per yard, having been largely 
replaced by 74 Ib. steel Vignoles; a0) miles of steel rails have been 
put down during these years, and now only some ninety miles 
remain to be done to have the Great Southern and Western Rail- 
way system altogether laid in steel. Mr. Bayley was a pupil of the 
late Mr. T. E. Harrison, and engineer on the construction of the 
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Team Valley line, from Newcastle-on-Tyne to Durham, now part of 


NOTES AND MEMORANDA. 


TuE basic steel process known in America as that of 
Jacob Reese has been assigned in its patents to the Bessomer Steel 
Company. 


A cement for steam a gs joints is made with linseed oil 
varnish, ground with equal weights of white lead, oxide of 
manganese and pipeclay, or rather less of whiting. 


Tue Statistical Abstract just issued by the Canadian 
Government gives the area of the Dominion as 3,470,257 square 
miles, or including its water surface, 3,610,000 square miles. The 
— is given as about 3500 miles east to west, and the width 1400 
miles, 


As a material for filling up nail holes in wood and 
broken places the following is recommended as simple and effec- 
tual:—Take fine sawdust and mix into a thick paste with glue, 
pound it into the hole, and, when dry, it will make the wood as 
good as new. 


Tue nickel industry in the United States remains un- 
changed except for indications of further developments at Love- 
lock, in Nevada, and Riddle, Oregon. The product of the past 
year includes 190,637 lb. of metallic nickel, valued at 114,382 dols. 
at 60c. per lb., and 45451b., worth 1136 dols. exported in ores and 
matte. Total value, 115,518 dols. The corresponding value in 
1887 was 133,200 dols. 


Ata recent meeting of the Edinburgh Royal Society 
Mr. A. Crichton Mitchell read a paper on the thermal conduc- 
tivity and the specific heat of manganese steel. The thermal 
conductivity is one-seventh of that of iron, and increases with rise 
of temperature, but only at half the rate at which the conductivity 
of iron increases, The specific heat is 1°008 times that of iron— 
both increasing at the same rate with rise of temperature. 


Ox June 7th we mentioned in this column the work 
done by the 20 cwt. steam pile driver at the Clacton-on-Sea defence 
works, when the average was 159 piles per week. We bave now 
received a note from the Southgate Engineering Company, in which 
the engineer of the works states that the number driven has risen to 
183 for an ordinary week’s work. This result is, we believe, in 
excess of any previous pile driving. We also learn that since we 
wrote, in June last, the same flexible tube bas done duty; that is, 
between June 7th and August 5th, and that it is still in use—a 
very exceptional result, 


At the meeting of the Edinburgh Royal Society on the 
1st July last, two papers were read by Sir W. Thompson, on 
molecular arrangement, and on electrification by flame, re- 
spectively. Dr. R. W. Felkin discussed the geographical 
istribution of some tropical diseases, Prof. Tait read a note on 
the compressibility of solutions of sugar. Sugar in solution 
increases the interal pressure, but not to the same extent as 
common salt does, He also read a paper on the time of impact 
as depending on the masses of the impinging bodies. In the sub- 
stances experimented on the distortion is proportional to a power 
of the kinetic energy. 


THE past year was more promising than ever before 
for the production of cheap aluminum in the United States. The 
production of metallic aluminum as an industry distinct from the 
roduction of alloys began towards the close of the year, and 
Ib, had been made up to December 31st; the production of 
3000 lb. since then indicates that the industry may continue. The 
exact amount of alloys produced by the Cowles process has not 
been furnished, but was not markedly different from the product 
of 1887, when 18,0001b. of aluminum contained in bronze and 
ferro-aluminum were produced. The price for metallic aluminum 
declined to as low as 4 dols. 50c. per lb. for less favoured brands. 


A PAPER read a short time ago before the Paris 
Academy of Sciences by Messrs. Berthelot and Petit, gave an 
account of their experiments on the heat of combustion of carbon 
in the various conditions of amorphous carbon, graphite, and 
diamond. The amorphous carbon was prepared from wood-char- 
coal, pulverised, then treated with boiling hydrochloric acid, with 
hydrofluoric acid, with chlorine at white heat, and finally calcined. 
The product, dried at a temperature of 266 deg. Fab., was free 
from hydrogen. It contained, in 100 parts by weight, 99°34 of 
carbon, and 0°66 of ashes, Its combustion in a calorimetric sphere, 
surrounded by oxygen compressed to 25 atmospheres, was complete 
and rapid, The whole operation did not require more than four 
minutes. Six experiments gave a total heat of combustion in 
British thermal units per pound, average 14,647°3. Favre and 
Silbermann found an average value of 14,544 British thermal units 
per pound. The difference is only about 4755. Crystallised 
grap ite from the foundry was used for the second experiment. 
ts analysis in this condition gave for 100 parts by weight; carbon, 
99°79; ashes, 0°19; hydrogen—probably moisture—0°02. The 
combustion of this — gave for its carbon—mean of two 
capetuente—laaiee | ritish thermal units per pound. We 
thought it desirable, for greater accuracy, to raise the graphite to 
a red heat in the presence of air, which freed it from the trace of 
hydrogen, After this it was burned in the calorimetric sphere, and 
gave an average of 14,223°2 units, Cape diamond gave 14,146:2, 
and bort, 14,149°6 units. 


In the last number of Nature, Mr. Guthrie, of the 
South African College, is trying to resuscitate the old controversy 
on “Centrifugal Force and D’Alembert’s Principle,” but from a 

int of view upon which we must agree with him. He says :— 

‘I agree so cordially with the greater part of Professor Minchin’s 
address to the Association for the Improvement of Geometrical 
Teaching, delivered on January 19th, 1889, and reported in Nature, 
June 6th, p. 126, that I feel the more induced to enter a protest 
against his remarks on the subject of centrifugal force. I admit 
that the name is not well chosen, and is often misunderstood, but 
I contend that we want a name for certain forces which are now 
called centrifugal, and which, until a better name be suggested, 
we can do no better than to continue to call by that name. Ifa 
train ing round a curve at too great a rate, tears the rails from 
the sleepers, we want a name for the force producing this effect. 
When a train, running over a horizontal girder bridge, produces 
a deflection greater than that due to its weight, we want a name 
for the force producing this extra strain. The popular mistake is 
in regarding centrifugal force as a force imparted to a body whose 
motion is being deflected instead of being imparted by such a body. 
When a wet mop is trundled, for example, the water does not fly 
from it owing to centrifugal force, but owing to want of sufficient 
centripetal force to keep it back, Professor Minchin says :—‘ If 
we imagine a stone to be attached to an elastic string, one end of 
which is tied to the hand, while the stone is projected vertically 
upwards, the hand would experience an upward pull. Are we 
thence to conclude that the stone is continually acted on by an 
upward force?’ From this illustration Professor Minchin obviously 
objects to the term centrifugal force, as meaning a force imparted 
to the body whose motion is being deflected. In this he is certainly 
right, but this is no objection against its legitimate use as a force 
imparted by such a body. What I understand by centrifugal force 
is the reaction against a force deflecting a body’s motion. Knowing 
the objections which have been raised to the use of the term 
centrifugal as denoting such forces, I have endeavoured to find 
some unobjectionable equivalent for it. For centripetal force— 
which, strangely enough, is not generally objected to—I have found 
what seems to me a fair equivalent, viz., normal force, defining 
force as normal when it produces deflection only, and tangential 
when it produces changes of rate only, but I have never been able 
to find a better name than centrifugal for the reaction against 
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MISCELLANEA. 


Mr. G. A. Pryce Cuxson, quantity surveyor, Victoria- 
chambers, Westminster, has taken into eee ag Mr. Wm. G. 
Leigh, who for the last twenty years has nm with Messrs. Kars- 
lake and Mortimer. The business will be in future carried on 
under the style or firm of ‘‘ Pryce Cuxson and Leigh.” 


Messrs. Rooper AND Harris have purchased from 
Mr. W. H. Beck, the official liquidator of A. H. Bateman and Co., 
the business of emery wheel makers and engineers, which has been 
carried on at East Greenwich for the past fourteen years. The 
firm intend to continue the manufactures, and to trade under the 
name of A. H, Bateman and Co. 


Ir is reported that at the furnaces of the Magnetic Iron 
Mountain Smelting Company, at Walker, a novelty in iron sme!ting 
has been fairly begun—the smelting of what is called ‘‘ blue billy.” 
For some time this has been exported, either ia the shape of iron 
ore or ‘‘ iron ore bricks” —a cunsiderable quantity having been ex- 
ported from the Tyne to America. 


Ir is stated that the process of electric welding of 
Professor Thomson has been applied to perform the difficult task 
of welding stranded wire cables. An article in the Llectrical 
World states that ‘‘ with proper arrangements and the exercise of 
ordinary care, each strand of a cable may be united to that of 
another, end to end, so that the joint is practically imperceptible.” 


Tue Globe Mill Company has recently erected in its 
Bermondsey premisvs two mills—-one wet and one dry. The com- 
pany has also there the heaviest type of Globe mill, which is equal 
toa 30-stamp battery. This is claimed to be the heaviest and most 
complete pulveriser yet produced, and with it is to be seen in 
operation the company’s new patent amalgamator, of which there 
is a good block ready. 


Tue double-screw composite gun-vessel Rifleman, 4, 
which recently returned to Sheerness from the south-east coast of 
America station, has been condemned as unfit for further service, 
and is to be sold out of the Navy. All the vessels of the Rifleman 
class are to be paid off on the completion of their present commis- 
sions, and will be replaced by new composite gun-vessels of greater 
speed and more efficient armament, 


Tue Board of Trade have, in pursuance of the power 
conferred by the Preston Corporation—Ribble Navigation—Act, 
1889, appointed Rear-Admiral Sir George Nares, K.U.B., F.R.S., 
Sir Charles Hartley, K.C.M.G., and Mr. J. Wolfe Barry, C.E., to 
be the Commissioners to hold the inquiry directed by that Act. 
The Commissioners have appointed as their secretary Mr. Francis 
Errington, of 23, Old-square, Lincoln’s-inn, to whom communica- 
tions on the subject of the inquiry should be addressed. 


A Serect Committee of the House of Commons on 
Tuesday passed the preamble of the Sheffield and South Yorkshire 
Navigation Bill, which has already passed the House of Lords, It 
incorporates a company with a share capital of £1,500,000, in 
addition to the price to be paid to the Sheffield and Lincolnshire 
Railway Company for the acquisition of the existing canals, the 
new company proposing to make them navigable by sea-going 
vessels up to tons between Sheffield and the sea. The chairman 
—Sir R. Paget—mentioned that the Committee passed the Bill on 
grounds of public policy. 


Tne office of consulting engineer on the New Croton 
Aqueduct was abolished by vote of the Commission on July 24th, 
with Commissioner of Public Works Gilroy alone dissenting. Mr. 
Benjamin S. Church, the late consulting engineer, now holds what 
the American Engineering News calls ‘‘a similar position with the 
lately organised International Manufacturing Association, a cor- 
poration designed to encourage the inventors of mechanical 
devices and to act as a medium through which such inventors 
may advantageously reach tke public.” The similarity betweeh 
what was commonly assumed to be Mr. Church’s position and that 
which he is now said to hold may be evident in America, though 
not here. 


THE admissions to the Paris Exhibition to July 31st, or 
rather, the tickets used, number 10,022,000, as compared with 
5,116,000 during the corresponding period in 1878. In 1878 the 
admissions up to the close ot the Exhibition numbered 12,000,000, 
or 2,000,000 more than in 1867; but the tickets were then 
uniformly sold at a franc, whereas the price has now dropped to 
30c. or 40c. On July 15th, the day after the National jéte, there 
were 298,000 tizkets taken—a number not likely to be equalled. The 
railway companies’ receipts for that week—July 9th to 15th—were 
greatly swollen. The Northern Company took 452,000f. more than 
in the corresponding weék of last year, the Lyons 413,000f., the 
Orleans 375,000f., the Western 311,000f., and the Eastern 240, 000f. 


WE understand that, owing to failing health, Professor 
James Thomson has tendered his resignaticn of the Chair :f Civil 
Engineering and Mechanics in the University of Glasgow. Dr. 
Thomson’s petition for leave to retire has been brought before the 
University Court, who have reported favourably upon it to the 
Privy Council. The appointment of a successor lies with the 
Crown. Professor Thomson, LL.D., D.Sc., and F.R.S., was 
appointed to the Chair of Civil Engineering in Glasgow University 
in 1873. Prior to that he was for about sixteen years a Professor in 
Queen’s College, Belfast. Dr. Thomson has long been weil known 
to the scientific world for his discovery of the effect of pressure on 
the freezing point of water, for his practical work in connection 
with turbines, and for his investigations in hydro-dynamics. Dr. 
Thomson, who is a brother of Sir William Thomson, is a native of 
Belfast. His father, Dr. James Thomson, was Professor of Mathe- 
matics in Glasgow University from 1832 to 1849. 


A comMiTTEE of the House of Lords, presided over by 
the Earl of Limerick, commenced on Tuesday the consideration of 
the various schemes for supplying the metropolis with electricity 
which have already passed the House of Commons. The Bill con- 
firming the Provisional Orders granted by the Board of Trade to 
the London Electric Supply Corporation was first considered. Mr. 
Pember, Q.C., for the Corporation, objected unsuccessfully to the 
locus standt of the St. James’s and Pail-mall Electric Light Com- 

ny and of the City of Westminter Electrical Syndicate. The 
Earl of Crawford and Balcarres, the chairman of the Corporation, 
stated the capital powers of the company, and Major Marindin 
was examined upon the report he presented to the Board of Trade 
as the result of his inquiry into the schemes last spring. Mr. Gray 
then claimed to appear as counsel for the Board of Trade, but 
objection was taken, as the Board were neither opposing nor pro- 
moting, and the point was reserved. 


Tue South Forks or Conemaugh dam disaster was 
brought up the week before last in the evidence before a coroner's 
jury in Johnstown. The leading questions related to the security 
of the dam, and whether hay had been used to stop the leaks. 
Mr. John Fulton, general manager of the Cambria Works, testified 
that hay had been used in the rebuilding of the dam in 1880. 
Colonel T. P, Roberts, C.E., stated that hay was one of the best 
materials that could be used to stop leaks. The general verdict 
was, that the dam was good enough, and that an unprecedented 
flood and an inadequate spillway should alone be charged with the 
mischief. Among the facts brought out in the evidence of Mr. 
John G. Parke, jun., C.E., were the following:—On the morning 
of the break the water rose in the lake at the rate of Sin. or 10in. 
per hour; at 11.30 a.m., 6in. or 8in. of water were running over 
the centre of the dam for a width of 75ft. He then rode to South 
Forks, and at twelve o’clock warned Johnstown by telegraph. The 
wearing process continued until nearly 3 p.m., when it had cut a 
hole, 10ft. wide and about 3ft. deep at the inner face of the dam, 








normal forces,” 


The dam broke between 2,45 and 3 p.m. 
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LETTERS TO THE EDITOR. 
We do not hold oursel ible for the opinions of our 
[We our La 





ENGINES FOR ELECTRIC LIGHTING INSTALLATIONS, 

Str,—In THE ENGINEER of August 2nd, page 98, there is an 
article with the above title, referring to the choice of slow-going 
first-class engines made by Messrs. Hick, Hargreaves, and Co., for 
Deptford, and by Mr. P. Van Kerchove for Berlin. 

Anyone reading this article might possibly be led to conclude 
that the construction of a durable, economical, and trustworthy 
high-speed steam engine is a thing beyond the capacity of modern 
engineers. May I have an opportunity of expressing, and giving 
reasons for holding, a totally opposite view, and of maintaining 
that there is not the smallest difficulty in making steam engines of 
any power, to run with economy and uniformity at speeds suited 
to anything necessary for dynamos, this, too, for any length of 
time, without more attention than is required for the r slow- 
going engines to which you refer! 

More than ten years ago, aftera careful study of all the theories 
in relation to reciprocation, I designed and made several engines, 
almost exactly like those known as ‘‘ Armington and Sims’,” and 
these engines are still running. The largest had a cylinder 16in. 
diameter, with 24in. stroke, and for more than a year was driven 
at the excessive speed of 200 to 220 revolutions per minute; its 
Yin. double-acting air-pump, working quietly from an excentric 
in the main shaft. Beyond this s , however, the durability of 
such horizontal engines cannot well be relied on, and even lower 
speeds must be taken for larger sizes. 

In the so-called high-speed engines—often mere trade names— 
the destructive strains from reciprocation are reduced by lightening 
the and finally brought up by an air or steam cushion ; but, 
all the same, their existence remains a direct source of danger, 
and the chief cause why so many attempts to run ordinary engines 
faster have resulted in disappointing failure. Well knowing how 
hopeless it is to remove this evil from engines of the usual class, I 
cukenoend to find a remedy by evading the difficulty altogether. 
Instead, therefore, of fixing the bed of an engine so that the fly- 
wheel should turn round, I rearranged the whole matter, so that 
the crank should be fixed and the cylinders and pistons themselves 
should turn round it. These cylinders and pistons revolve on 
different centres, and possess an action which, while serving the 
same end as ordinary reciprocation, has none of its defects. An 
illustrated description of this arrangement is given in THE EN«I- 
NEER of January 27th, 1888. This radical change in mechanical 
construction does not interfere with any theoretical arguments or 
practical proportions which are conducive to economy, but it 
relieves the designer from all trouble in connection with these 
tremendous strains produced by reciprocation when high-speed 
engines are made of large sizes. 

Experience in the use of my revolving engines during the last 
four years has led to many minor improvements in detail, which 
may well be expected upon so radical a departure from previous 
ideas ; but it has been proved beyond all question, as anyone may 
easily find out by a few simple calculations, that the limit of speed 
has now been extended far beyond anything which can be 
permitted with reciprocating engines, and that not being in this 
way related to the weight of moving parts, such limit is now deter- 
mined only by the size of steam passages, and by the necessity for 
guarding the whole concern against flying to pieces by centrifugal 
force. Thus we secure an engine which can be driven at whatever 
speed suits the dynamo best, and as there are no destructive 
strains, such engines can be driven for days and days consecutively ; 
and there are no reasonable limits as to size beyond which this 
class of engine cannot be constructed. 

Experiments have been made recently to determine the economical 
results of one of these engines, running at the slow speed of 380 
revoluticns per minute,.and driven by the low pressure of 65 1b. per 
square inch. This engine was made for compactness, and not 
specially designed for economy; but, nevertheless, it gave a return 
of 501b. weight of condensed exhaust per electrical horse-power. 
The engine was not compound or condensing, and the electrical 
horse-power averaged about 10-E.H.P. 

Apart from considerations of economy, there is no troub’e what- 
ever in managing this class of engine. It is self-starting, and can 
readily be driven so fast as to hum like a fan, but at ordinary 
dynamo speeds it works so quietly as not to be audible on the 
other side of a wooden partition a few yards away. In its con 
struction there are only ‘pistons and cylinders which everybody 
understands, and it can be made compound if desired. It is a 
very simple mechanical contrivance, with not half the usual number 
of parts and no fancy arrangements, and it steadily improves by 
constant running, whether driven by steam, water, or compressed 
air. Now, electrical engineers are learning that it is to their 
advantage and to that of their patrons to provide such high-class 
engines as are made by Messrs. Hick or Mr. Kerchove, it is to be 
hoped that they will insist on the same care in design, and the 
same accuracy of construction in the smaller high-speed types as 
they so contentedly pay for in the larger engines of no greater 
power. Then they need no longer construct enormous dynamos to 
suit slow running engines, nor limit their output through being 
unable to obtain the most suitable speed. some high- 
speed engines have been made on imperfectly understood principles, 
and have failed to achieve results that nobody had any right to 
expect from them, it is neither sensible argument nor sound con- 
clusion to say that the thing is impossible. 1t is better in this, as 
in all else, to study the laws of nature by theory, correcting such 
teachings by practical experience, and then never hesitate a 
moment or fear any failure from applying such perfected knowledge 
to its safe and legitimate conclusion. ARTHUR Rice. 

42, Old Broad-street, London, E.C., 

August 7th. 





THEORY AND PRACTICE, 


Sir,—My attention has been called to two articles in THE ENG!- 
NEER of the 19th Julylast. In the second you state that I implied 
in a former letter that ‘‘if the vapour were used expansively, it 
was of no consequence what the fluid was.” I implied nothing of 
the kind, and if you took the trouble to understand the chapter of 
Clausius’s book referred to, you would have seen that immediately 
after the part I mentioned Clausius explained how to calculate the 
effect of expansion, I only implied that the teachers of theoretical 
thermodynamics have all along taught what you yourself state to 
be the “‘ broad conclusion,” that ‘‘the nature of the working sub- 
stance may have a very important influence on the efficiency of the 
practical machine.” If the present generation of practical engi- 
neers are so profoundly a of the teachings of theoretical 
thermodynamics as not to know this, and are themselves so badly 
equipped with theory that they cannot apply to particular cases 
the magnificent generalisations of scientific men like Clausius and 
Rankine, they can hardly blame those who are trying to teach the 
younger generation these generalisations and how to use them. I 
do not, however, believe that there are many first-class engineers 
who have to deal with questions of this kind who are as ignorant 
of the teachings of theoretical thermodynamics as you try to make 
out, or who would make the extraordinary mistake made in the 
concluding paragraph of this article on ‘‘ Aqua Ammonia Engines,” 
It would be interesting and possibly useful to discuss the theory of 
aqua ammonia engines with those who understood the elements of 
the theory, but quite useless to discuss it with the author of this 


concluding —_ 

As regards the other article on “‘ Theory and Practice,” it seems 
to me as fair as could be expected from an advocate who can see 
nothing to find fault with on the side of the so-called practical man. 
I do not believe that there are many first-class engineers who do 
not give the right hand of fellowship to scientific men, who, like 
Clausius, try to advance the theory of the instruments used by 





engineers to benefit mankind. It would be well if, by general con- 
sent, a distinction were drawn between hypotheses like those of 
Le Sage and Mr. Tolver Preston, and theories such as those of the 
stresses in girders. It would be well to call one a ‘‘ hypothesis” 
and the other a ‘‘ theory,” because there is a very important dis- 
tinction between a hypothesis, which is to a great extent unveri- 
fied by experiment, and a theory, which is little more than a de- 
duction, though it may be a very complicated and ditticult deduc- 
tion from experiments. This is exactly what the article lays stress 
on and it is very important. I also entirely agree with the conten- 
tion that young engineers have a great deal too much of real im- 
portance to learn for them to waste their time on unimportant 
matters, however elegant. Whether the opinion of a youth who 
has just left one school to learn other things on works, and after 
only a short acquaintance, judges that what he at first learnt is 
of no use to him, whether this opinion, I say, is worth very much 
may well be doubted. If, however, engineers of the first rank 
would devote attention to what matters should be taught to 
engineer students, and would kindly advise the schools what these 
heads of their profession think should be taugbt in schools, they 
would confer a great benefit on the younger members of their 
profession. The number of sciences bearing on engineering is 
increasing so rapidly that it is almost impossible for a young 
engineer to obtain a fair knowledge of them without resorting to a 
school of some kind, and it is most important that these schools 
should not waste his time on useless knowledge. Schools can only 
teach a limited part of the things an engineer should know; but 
it is an important fact, and one which, if not learnt at first, will 
almost certainly never be well learnt. In the case mentioned in 
your article the difficulty of getting iron rolled of a number of 
different sizes will certainly be impressed upon a young engineer 
before he builds his bridge; but a mistake as to the stresses may 
not be discovered except by a rather heavier engine than usual, 
showing that Nature does not overlook mistakes in theory, but 
takes terrible vengeance on the innocent for the ignorance of the 
ilty. 
Oras ENGINEER would seriously help the schools that are trying 
to supply instruction in the sciences that every engineer of the 
future will require to be continually applying, if it would get first- 
class leading engineers to advise what should be taught in engineer- 
ing schools. I, for one, am supposed to teach heat, electricity, 
&e., to engineering students. Should I teach them what an indi- 
cator diagram means, what latent heat and total heat mean, bow 
amperes and volts differ, &c.! 1 find it very hard to get students 
to understand the simplest things, so as to be able to use them in 
calculations ; and I don’t see how ampéres and volts, for instance, 
can be of much use to an engineer, if he does not understand 
enough about them to be able to make calculations about them. 
I sincerely trust that THE ENGINEER will induce the engineering 
profession to help engineering schools to teach what is required, 
and only what is required. Geo, Fras. FirzGERALD. 
Engineering School, Trinity College, Dublin, August 6tb. 


[The concluding paragraph in the article criticised by Professor 
FitzGerald runs as follows:—‘‘ As an example of how unsuitable for 


use in practice the formula ~~ ; is, we may cite engines which 
use steam almost wholly without expansion, as, for example, 
steam fire engines, which have a nearly rectangular diagram. In 
these engines‘ is as nearly as possible = T, and such machines 
should have almost no efficiency at all. A perfect engine under 
such conditions would be incapable of doing any work whatever, 
As all steam fire engines with rectangular diagrams would be as 


bad as possible if measured by the T ae 


t 
rule, no one steam fire 


engine could be better than another, a statement which we fancy 
Captain Shaw would hesitate to endorse.” It appears that Pro- 
fessor FitzGerald has entirely failed to understand it. Does he 


really mean to maintain that the formula 
the case stated.- Ep. E.] 


T T can be applied in 





INDICATOR DIAGRAMS. 

S1r,—In connection with Mr. Willett’s letter of the 19th ult., 
and Mr. T. P. Rennoldson’s reply, I would beg to point out that 
there are two objects to be attained in combining indicator 
diagrams, viz.: -(1) The comparison of each card with the 
theoretical figure which should be obtained under the given con- 
ditions ; and (2) the comparison of the work actually done by the 
whole engine, as shown by the areas of the three s—plotted to 
the same scale of pressures and of lengths proportionate to the 
volumes of the severa! cylinders—anji a standard figure represent- 
ing the theoretical amount of work which should be done by the 
quantity of steam used per stroke expanded in a perfect cylinder 
of the same diameter and stroke as the L.P. cylinder, i.e, in a 
cylinder with no clearance. 

The first of these objects is attained by Mr. Rennoldson’s dia- 
gram, which is on the principle generally known as Schiinheyder's, 
that gentleman having, | believe, first published it in Hagineering 
for the 17th October, 1871, applied toa double expansion engine. 
The second object, however, is not attained in Mr. Rennoldsen’s 
diagram, as it requires a figure found by expanding the volume 
vi to the volume ve. In Mr. Schinheyder's diagram of 1871, this 
object is fulfilled by raising a perpendicular from the admission 
end of L.P. card up to initial pressure of H.P. cylinder ; setting 
off a volume = v;, and drawing the expansion curve due to this 
volume out to the end of the L.P. figure. The figure thus formed 
is the standard area for the whole engine. I need scarcely 
point out that both comparisons can only be correctly made 
when the feed-water usei per stroke is measured and the 
value for vw taken to correspond. Mr. Rennoldson’s plan 
of drawing the H.P. curve touching the H.P. card is often 
misleading, as sometimes when there is much water in the 
H.P. cylinder which does not get re-evaporated therein, it does 
re-evaporate in the first receiver or I.P. cylinder, with the result 
that the I.P. card then bulges out over the supposed curve for that 
cylinder. In such a case the I. P. card should be started from and 
not the H.P. The disadvantage in placing the cards as in Mr. 
Rennoldson’s diagram and then constructing the standard figure 
as above, is that the H.P. and J.P. cards run so far out of the 
figure that the eye is not aided in comparing their areas with the 
standard one. On examining Mr. Rennoldson’s diagram it will be 
seen that, so long as the clearances, compression curves, &c., are 
rightly dealt with, the horizontal relative position of the cards is 
immaterial, and that if we cut the figure through at the initial pres- 
sures of the I.P. and L.P. cards we may shift the cards as we 
please. Thus we can, if we like, make the clearance 
lines A B, EF, and H I, come into line when the com- 
pression and expansion curves will be ‘‘stepped,” or we 
may move them still further till the admission ends of 
the cards all come into a line with the clearances marked 
off on one side, and the diagrams on the other. In my own 
practice I prefer the latter arrangement, as I can then bring the 
three cards as much as possible within the standard area, and sti!] 
get the correct expansion curves for the different cylinders. This 
avoids the necessity for making two separate diagrams for the two 
objects, as done by some people. The only advantage I see in the 
Schinheyder or Rennoldson arrangement which I used to employ— 
see THE ENGINEER, 3rd and 10th June, 1887—is that the quantity 
—i.e., weight—of steam passing through the engine is shown a 
little more clearly, 

J, JENNINGS CAMPBELL, 

22, Alexandra-place, Newcastle-on-Tyne, 

August 6th. 





Sir,--I was very pleased to see by the letter from Mr. R Id 


—————_____. 





frequently sees diagrams of two and three-cylinder compound 
engines put together by the free-and-easy way ch placing the clear- 
ance lines in one continuous line. As far back as 1871—nearly 
—- years since—I! showed how this should be done for two 
cylinders, the triple expansion engines not being thought of at 
that time. Since then I have given diagrams and explanations at 
various opportunities, and they are to be found in the “ Proceed. 
ings ” of the Institute of Mechanical Engineers for 1879, page 358 ; 
for 1887, page 64; and 1889, page 103; also in the ‘ Minutes of 
Proceedings” of the Institution of Civil Engineers 1888, page 102, 
W. ScHONHEYDER, 





UNEXPLAINED DERAILMENTS, 

Sir, —I am very glad to see in your interesting article that you 
have endeavoured to bring the discussion back to the question at 
issue by asking if there are really any such things as inexplicable 
derailments? In my opinion there are not, and certainly within 
the past twenty years] have not met with any such case. It is 
perfectly certain that a train will not run off the line without 
—- cause, and it is equally certain that the cause can be 
‘ound, 

I have known cases which appeared very great ‘‘ puzzles” at the 
time, but which years after, when the truth was told, became per- 
fectly clear. On one occasion, for instance, | knew of a case of a 
wheel dropping in between the rails in a manner which appeared 
like an ‘‘inexplicable derailment,” and so it remained for about 
six years, until the ganger privately informed me that ‘he found 
three keys had worked out of the chairs, but that he put them in 
before anyone examined the line.” In another case, many years 
after it occurred, I was told that a fish-plate had been taken off, 
and a train was allowed to pass over the line ; after some vehicles 
left the rails, the fish-plate was instantly replaced. 

Instances have occurred in which wheels have left the line in 
consequence of an axle running hot, and the axle-box becominy 
fast, but of course, by the time the official investigation took place, 
the axle was quite cool again, and it was not even suspected. | 
could give many other cases of a similar character which have 
come to my own knowledge, but enough has been said to support 
my opinion that ‘‘derailments” are only ‘‘ unexplained” when the 
whole truth is not known, CLEMENT E, SikETTON, 

Consulting Engineer, Assoc. Soc. of Enginemen 

Saxe-Coburg-street, Leicester, and Firemen, 

August 6th. si am 

Sir,—In reference to your remarks in your leader of August 
2nd, under above heading, will you kindly allow me to state that 
I was not aware that what I said in my letter had ever appeared 
before. Indeed, the Mechanics’ Mugazine of twenty-eight years 
ago can hardly be expected to have entered into my sphere of 
reading; at the same time, I had no intention of putting out what 
I wrote as even original in idea, for | am well aware that the sub- 
ject is viewed by many in the same light as by myself, and my 
wish was simply to stir up what I believed to be correct views in 
support of what I urged as to a fresh mechanical arrangement of 
the locomotive, 

Again, though no notice was taken of the guide block pressure 
as a factor in making outside-cylinder engines wore unsteady than 
inside, this again is a matter of ancient hi-tory, for the subject 
may be found discussed in some of the caclest issues of the 
Practical Engineer, in connection with the question of inclined 
cylinders, which | then condemned as causing vu: ciillation. 

The guide bar pressure, as you say, may be a fifth of the piston 
load. The range of pressure by an inclined cylinder—often 1 in 9 
—may exceed this amount, for the guide bur pressure is one way 
only, whilst that due to cylinder inclination is alternating. 

August 6th. W. H. Boor. 





RAIL RAISING. 


S1r,—I see in your issue of August 2nd a description of Bohler’s 
impreved rail raiser, and think it may be of iuterest to some of 
your readers to hear of the following *‘ gym” whi-:h I have been 
using at this station for some time. A heavy line of rails is now 
being laid here with the Belgian rails of 105 1b. per yard ; to raise 
and pack this with the ordinary lever was found to be a laborious 
and inefficient undertaking, so an ordinary 5-ton jack—Tangye's— 
has been used. When the line is raised to the required level the 
jack is left and the sleepers carefully packed. By this means a 
gang of five men can pack these heavy rails with ease, and the jack 
moved from point to point very quickly. Fora lighter section of 
rail, viz., 561b. per yard, I have used an ordinary carriage setter 
with a clip to take the rail, and which can be slid from point to 
point, and found both these contrivances give every satisfaction 
and be very economical. ht. P. Ropinson, 

Shoeburyness, August 5th, Lieut. Royal Engineers, 





MOTOR FOR SMALL MILK SEPARATORS, 

Sir,— Now that so many hand cream separators are used, what 
we want is a very small engine to drive the separator, say, of 
about a man-power. Probably an oil engine would be the best 
where gas is not to hand. If some enterprising firm will take this 
up, no doubt a large number of such engines would be sold. 

August 6th, A. B. 








JOHN PENN AND Sons.—The firm of John Penn and Sons was 
on Tuesday converted into a limited liability company, the whole 
of the capital being taken up by the partners, Mr. William Penn, 
Mr. Jobn Penn, and the members of the family. Mr, John Perry 
Hall, of the Jarrow Works, has accepted the appointment of 
managing director. 

PotLock’s ‘DICTIONARY OF THE CLYDE.”—The present year’s 
issue of this guide, which forms a compact, well-arranged and 
cheap guide, gazetteer, and handbook of general information con- 
cerning the river Clyde and the towns, villages, mansions, and 
the industrial establishments which line its banks, is enlarged and 
improved from last year’s issue, As in the case of Loch Lomond— 
which formed the subject of a lengthy article in last year’s issue— 
it has been considered that Oban and the West Highlands forms an 
integral part of the scenic province of the Clyde, and an elaborate 
descriptive article of that province has therefore been introduced. 
No better book could be put into the hands of visitors who wish, 
in addition to being guided to all the beauties of the Clyde, to 
familiarise themselves with the industries, commerce, and shipping 
of the great Scottish river. The ‘‘ Dictionary” is published in 
London by Simpkin, Marshall, and Co, 

THE Junior ENGINEERING Society.—The summer excursions of 
the present session, which are now taking place in connection with 
this Society, have up to the present included a visit to the Tower 
Bridge works, by the kindness of Mr. Wolfe Barry; an afternoon 
and an evening visit to the R.M.S. Britannia, of the P. and O. line, 
the former occasion taking place when the vessel was berthed in 
the graving dock, and the latter, by the courtesy of the directors, 
on the eve of its dispatch, and consequently at the most favourable 
time for an inspection. The Dulwich College engineering labora- 
tory has also been visited, Mr. F. W. Sanderson receiving and 
showing the party round ; demonstration was made on the experi- 
mental steam engine. At the Crossness pumping station, visited 
on 18th ult., the engines, boilers, reservoirs, &c., of the existing 
works were seen, and the opportunity afforded for going over the 
new extension works now in course of construction was much 
appreciated, the visitors having the advantage of the company of 
Me F. E. Houghton, resident engineer, who fully explained the 
many points of interest. The latest visit, on 1st inst., was to the 
oxygen works of Messrs. Brins, at Westminster, where the ingenious 
plant employed by them for the extraction of oxygen from the 
a means of baryta was seen in operation. A party of 





son in your last week’s issue that the correct way of combining 
diagrams has been so well illustrated in your paper, for, in spite ot 
what has been published on this important subject, one ver 





here b 
members pe their friends leaves Victoria at 9 p.m. on the 17th 
inst., travelling v/4 Newhaven and Dieppe, to visit the Paris 
Exhibition, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Russia: Industries of Berdiansk in 1888,—The year was most 
profitable, as owing to the enormous harvest and scarcity of 
Jabourers, the agricultural machinery manufacturers had more 
work than they could get through. Every machine in the 
district was sold, prices at the latter part of the season 
increasing 50 to 75 per cent., and the demand being unsatisfied. 
Upwards of 16,000 cheap reaping machines were made and sold 
in various parts of this district at from £12 to £15 each, The 
reproduction of all kinds of machinery going on throughout 
this district is enormous, and if the harvest be not favourable 
this industry will experience a severe check. With the advan- 
tageous exchanges now ruling, large quantities of the English 
plough already introduced into this district might be sold, 
constant and numerous inquiries being made for them, as none 
of the numerous inventions made in this country equal the 
original, but for other agricultural machinery, few, if any, 
buyers can be found in this district. A coal famine was 
experienced here Jast winter; the supplies from Rostoff having 
failed, the usual prices rose from 30s. to 60s. per ton, and 
upwards. Skilled labour is scarce, especially in good foundry 
hands. Wages have increased at least 25 per cent., and are 
3s, 9d. to 5s. per day of ten hours—good wages in a country 
where living is so cheap. A great addition is made to these 
rules through the system ‘of piecework, which is generally 
adopted, and the high wages gained by some hands are sur- 
rising. 

, ants : Trade of Kertch in 1888.—With the exception of a 
small amount of agricultural machinery arriving through Odessa 
agencies, no English goods come here ; the enormous protective 
duties, which are increased by at least 45 per cent. through 
being collected in gold, making the system prohibitive. This 
policy, however patriotic and sensible for the northern parts of 
Russia, in which Moscow, Tula, Warsaw, and other great manu- 
facturing towns are situate, is a ruinous policy for the southern 
or agricultural portion of the empire. The Russian manu- 
facturers and artisans cannot compete in cheapness of pro- 
duction with the English, and the articles are dearer at first 
cost. The Russian railway tariff is very high, and the distances 
great; consequently the transport of goods, say from Moscow 
here, compared with carriage by sca from England, is about 
60 per cent., and in some instances 100 per cent. higher. Very 
little progress has been made by the French company that works 
part of the petroleum fields. The company bored their wells 
of very small diameter, 2in. and 3in., and the violence of the 
spout destroyed the wells by bending and choking the pipes. 
Good results can be obtained by spouting; wells of petroleum, 
said to be equal in quality to American, having been discovered. 

Russia; Trade of Nicolaicff in 1888.—British shipping enter- 
ing Nicolaieff increased by %5,451 tons, or 32°95 per cent. over 
1887, its proportion of the whole remaining stationary at 79°1 
per cent. Imports decreased by £41,015, or 53°9 per cent. 
Coal, coke, iron and steel goods, and machinery, to the value of 
£31,504, or 90 per cent. of the entire import, increased. These 
were chiefly for the new ironworks at Ekaterinoslav, which have 
begun to turn out iron and steel in tolerably large quantities. 
The branch of the Briansk Ironworks is of great extent, and 
has cost £500,000. The Warsaw-Belgian Works, situate at 
Kamenskaya, thirty miles from Ekaterinoslav, are on the same 
scale. The minerals of this district are well worth the 
attention of British capitalists. Within an easy distance from 
the railway there are almost inexhaustible beds of coal, iron 
ore, and manganese. Copper has been found in several places. 

Russia: Trade of Odessa in 1888.—Imports into Odessa 
increased by £3704, or ‘12 per cent., a check to the decrease of 
£2,000,000 in the previous year. British shipping increased by 
212,003 tons, or 23°45 per cent. over 1887, the highest year 
reached, and its proportion of the whole from 66°3 to 67°3 per 
cent. Agricultural implements increased by 239 tons, or 26°3 
per cent., and in value by £19,781, or 89°5 per cent., last year 
being a favourable one for importers of those articles, English 
manufacturers have a monopoly in the sale of portable steam 
engines and steam threshing machines, and do a good business 
in ploughs. During the past year there were imported from 
England 250 portable steam engines, 300 steam threshing 
machines, and 3000 ploughs. The duty is heavy, 13s. 4d. per 
ewt. on steam engines, and 6s, 8d. per cwt. on threshing 
machines, America does by far the greatest business in 
mowers and reapers, English not reaching 20 per cent. of the 
import. Great progress has been made of recent years in 
turning out native-made agricultural implements, the industry 
dating about fifteen years back. Horse threshing machines are 
made in large quantities, particularly at Elizabethgrad and 
Kharkov; but a large trade in these machines is carried on 
with Germany. Two firms in Odessa make, on an average, 
15,000 ploughs a-year. The only foreign ploughs imported, not 
English, are from Berlin, which has large transactions with South 
Russia. In the German Colonies north of Berdiansk and 
Marinpol, the farmers make their own ploughs. Coal, the most 
important article in British trade, increased by 147,968 tons, or 
309 per cent., closely approximating to the import of 1886, but its 
value decreased from 18s, 04d. to 17s. 24d. per ton. Up to 1884 
there was not any duty on coal, and the imports had reached the 
large amount of 261,561 tons. The duty of 4s, per ton reduced 
the imports in 1886 to 199,245 tons. The duty being raised to 
6s. per ton, imports fell in 1886 to 47,899 tons. The im- 
ports of 1888 are nearly equal to those of 1886, and are 
expected to exceed that amount in the present year. This in- 
creased demand for British coal corresponds with a falling oft 
in the output of native coal to be traced in part to the flooding 
of the mines of the Donetz basin in the spring of 1888, and 
their subsequent abandonment by the workmen. Other more 
permanent causes are:—(1) The difference of exchange, which 
was as high as 12°25 roubles per £, and is now about 9°40 
roubles ; the distance of the mines from this part of South 
Russia, and the consequent dearness of an inferior article 
burdened with the cost of carriage ; (3) the uncertainty of the 
supply, the rolling stock being insufficient for regular trans- 
mission and the lines being often blocked with snow. Manu- 
facturers are liable to have their works stopped at any moment 
by a dearth of coal, and must supply the works from a source 
which cannot be interrupted. In April, in spite of the increased 
duty here, and the rise of price at home which caused Cardiff 
coal to be quoted at £1 5s. and Newcastle at 19s. a ton, a 
brisker trade was carried on than for the past two years. The 
Kharkoff-Nicolaieff Railway—a Government line—is giving up 
native for English coal, having just given extensive orders for 
the latter. Iron and steel decreased by 112 tons, or 1°17 per 
cent., and increased in value by £807, or ‘85 per cent. Machines, 
&c., increased by 379 tons, or 305 per cent.,and in value by 
£28,896, or 74°85 per cent. 

Turkey : Trade of Adrianople in 1888, — Adrianople was at 
one time an important commercial centre, but the establishment 
of railway communications took away a great deal of the entrepot 
trade with neighbouring populous districts, This and other 





causes have marred the business of the town, which is reduced 
tosupplying the wants of itselfand environs, The trade between 
this market and the United Kingdom has declined, not through 
foreign competition, but through the depression of Adrianople 
trade in general. There is but little direct import trade from 
the United Kingdom, British goods coming chiefly vid Con- 
stantinople. Among these, are coals, cutlery—chiefly razors and 
scissors of the commonest Sheffield type—hardware ; ironware 
comes from Austria, Hungary, and Germany; nails from Belgium. 
The proximity of the ports of Constantinople and Dédéaghatch 
is advantageous to British goods in their struggle with foreign 
competition, and the staple articles of British export to Turkey 
that have their hold on this market will retain it so long as the 
railway charges on the overland route are kept at their present 
confused and high rates ; but our manufactures must realise the 
necessity of being as active as Austrians, Germans, and Hun- 
garians are in adapting themselves to the special requirements 
of every market. These can only be found out properly by 
travellers or special local agents, otherwise British exporters 
will find their goods, however superior in quality, driven out by 
the persistent efforts of the foreign houses, whose articles find 
more favour through their cheapness and outward appearance. 

Turkey: Trade of Constantinople in 1887 and 1888.—There 
has not been any remarkable variation in the commerce of 
Turkey during the past two years, but want of ready money has 
been more severely felt than formerly, and it is feared that if 
there is no improvement in this respect that the trade of the 
empire will suffer in consequence. Imports into Turkey in 
1886-7 increased by £782,665, or 4°42 per cent. over the pre- 
ceding year; and in 1887-8 decreased by £533,284, or 2°9 per 
cent. British imports in 1886-7 increased by £176,229, or 2°3 
per cent. over 1885-6; and in 1887-8 decreased by £376,932, or 
4°75 per cent. These proportions of the whole did not much 
vary, being 43°8, 43°2, and 42°4 respectively. British shipping 
entering Constantinople largely increased, in 1887 by 1,258,018 
tons, or 34°'1 r cent. over 1886; and in 1888 by 
1,996,272 tons, or 40°75 per cent. over 1887. Its propor- 
tion of the whole increased from 70°24 in 1886 to 72°75; and 
77°04 per cent. in 1887 and 1888, English coal in 1888 increased 
by 73,200 tons, or 10 per cent. over 1887, but the increase was 
in the trade with the Black Sea, the supply taken by the city 
having decreased. There was a failing off in the importation of 
copper in 1887-8, owing to the market having been glutted with 
excessive arrivals in the previous year, before the rise in the price 
took place and business was slack. The imports entirely from 
England were in 1888 about 1083 tons. In January prices were 
£101 2s. per ton; in August and September, £90 19s.; and at 
the end of the year, £97 9s. 6d. per ton. Imports of iron 
decreased by 3000 tons, or 20 per cent. under 1887, owing to 
Custom House difficulties in Eastern Roumelia and to the vexa- 
tious regulations, both here and in that country, respecting 
goods in transit. The market was remarkably dull, there being 
but few buyers. Prices were at the opening of 1888 :—English, 
£6 1s. 5d. to £6 4s. 8d.; Belgian, £5 14s, 54d. to £5 17s. 87d.; 
Swedish, £8 7s. 10}d. to £9 3s. 14d. per ton ; sheet iron was 
£8 10s. O}d. to £10 19s. 1d. By August these prices had fallen 
3s. 34d. per ton. Through increased demand prices rose at the 
end of the year to—English, £6 17s. 4d.; Belgian, £6 7s. 64d.; 
Swedish, £9 16s, 24d.; sheet iron, £8 17s. 104d. to £11 15s. 54d. 
per ton. Steel entirely from Austria and Germany decreased 
by 52 tons, or 11°55 per cent., and business was not brisk. In 
the spring prices were firm at £11 11s. to £12 0s, 9d. per ton for 
best quality, and £10 10s. to £11 0s. 6d. for seconds ; but by 
December prices fell to £11 11s. for the former, and £9 9s. to 
£10 18s. 4d. for the latter. Tin entirely from England de- 
creased by 128 tons, or 46 per cent., and prices for 1888 varied 
considerably, commencing at £106 5s. 6d. to £116 9s. per ton. 
In April, there being but a small quantity in stock, prices rose 
to £217 11s. Towards the end of the year arrivals increased, 
and the prices fell to £112 16s. 4d. and £116 9s, Tinned iron 
almost entirely from England decreased by 1200 cases, or 21°45 
per cent. Prices generally varied between 15s., 15s. 53d., 
16s, 44d. per case; but at the end of the year they fell to 
13s. 7$d., and even as low as 12s. 87d. All that was possible 
has been done to introduce some simple indispensable agricul- 
tural implements, but with slight success, the cultivators of the 
soil obstinately resisting innovations, Large wholesale import 
houses here, formerly doing business with Central Asia and 
Persia, and acting as middlemen between European manufac- 
turers and the merchants of those parts, have in recent: years 
lost their customers, and are gradually disappearing. This is 
owing in a measure to new and more direct routes having been 
thrown open to markets that were formerly supplied from Con- 
stantinople, and also to produce for Europe being shipped direct 
from the outports. The exemption from payment of Customs 
duty granted to machinery and accessories to be used in the 
construction and working of factories has been prolonged for a 
further period of fifteen years. The Government has granted 
numerous concessions, Among the most notable are five relating 
to mining, four to railways, two to tramways, two to drainage, 
three to waterworks, three to gasworks, two to ports and quays, 
for particulars of which see report 527, pages 3 and 4. 

United States: Trade of Baltimore in 1888.—The commerce 
and trade of Baltimore in 1888 were not so great as might have 
been reasonably expected, both imports and exports having 
declined. Imports decreased by £248,023, or 9°2 per cent. 
under 1887. British imports increased by £250,000, or 15°63 
per cent., and its proportion of the whole from 59°3 to 73°45 per 
cent. British shipping decreased by 158,139 tons, or 23°35 per 
cent., its proportion of the whole remaining stationary at 73 per 
cent. The imports of all metals show a heavy and marked 
decline under those of the previous year, except tin-plates, which 
increased by 570,665 boxes, or 84°4 per cent. This tin-plate is 
nearly all used in the tin can factories of Baltimore and the 
State of Maryland. Iron ore decreased by 282,024 tons, or 70 
per cent.; pig by 47,066 tons, or 88°5 per cent.; spiegel by 
11,011 tons, or 75 per cent.; rails, old, from 6140 tons to none; 
steel bars from 6094 bundles to none; billets by 270,387, or 84 per 
cent. ; crop ends by 8875 tons, or 88°75 per cent. ; rods and wire by 
260,641 bundles, or 98°35 per cent.; slabs by 86,183, or 96°8 per 
cent.; spelter ingots and plates from 40,929 bundles to none. 
Among the exports copper appears for the first time to the 
amount of 16,600 tons, which was shipped to Europe. It is 
valued here at about £45 a ton, and reaches this port chiefly 
from the mines in the vinicity of Lake Superior. There are 
some fairly rich copper mines in the neighbourhood of Balti- 
more, but which have not been worked for some time. Owing 
to the high price attained by copper in Europe, it was proposed 
to recommence working the mines, 

nited States: British trade with New Orleans. — British 
shipping entering New Orleans in 1888 decreased by 95,142 
tons, or to 18°75 per cent., and in proportion of the whole, 
from 4475 to 386 per cent. under 1887, showing a consider- 
able falling off in our carrying trade, which ten years ago 
exceeded that of all other countries put together. In the first 
quarter freights were good, as times go, and during the re- 
mainder of the year above average, The jdea of introducing 





British goods, never having any vitality in England, seems to 
have died of inanition. The following is an instance of the 
British manufacturers’ lack of enterprise. A glass manufacturer 
having offers at Liverpool asked to be put in communication 
with firms requiring glass bottles. Large quantities of bottled 
ale are exported from the United States to Central, South 
America, and Mexico. The inquiry was handed to a firm doing a 
trade of 1,000,000 bottles a year, but which had to be of a peculiar 
make and strength. The Liverpool firm was informed of this, 
furnished with specifications, and asked for samples. After 
long delay, though several times pressed for an answer, the 
Liverpool firm replied that the samples would cost £5, that they 
would not make so great an outlay, but if the capital were pro- 
vided they might go on with the business. The business went 
to Bohemia, where the old rule that sellers should present their 
customers with samples of their goods prevails. A movement 
more serious than any previously made for attracting emigrants 
was inaugurated here on the 8th August last, but on the im- 
portant subjects of. protecting emigrants from fraud, provision 
for his medical treatment when stricken by the inevitable 
chills and fever, and a reform in the administration of the 
so called vagrant laws, nothing was done and very little 
said. The foreign emigrant desirous of buying land and 
settling upon it should entirely disregard all that is told him by 
agents at home, and believe but little contained in the 
pamphlets they publish. He should ascertain on the spot 
whether the climate and conditions of life will suit him. 
Working men, especially when in search of employment, should 
beware of entering the State of Mississippi, where what 
purports to be laws against vagrants are harshly administered. 
In this city there have been some bad cases, notably that of two 
British subjects, who, while possessing over £33 earnings and 
being in employment, were convicted of vagrancy. A fireman 
of a ship in port was arrested as a vagrant, and convicted 
without a hearing. The local authorities do not appear to con- 
sider it worth while to repair the wrongs done to a poor 
foreigner or even to investigate his complaint, and there are 
strong indications that this denial of justice extends in other 
directions. All British subjects employed in the country 
districts should insist on weekly settlements, beware of sub- 
contractors, and see that the bargains they make are recognised 
by the person to be immediately benefitted by the work done. 








MARGATE SEWAGE. 


THE Local Government Board and the Board of Trade have 
given their sanction to the scheme for the sewerage of Margate, 
which has been prepared by Mr. Baldwin Latham. Under this 
scheme it is proposed to divide the borough of Margate into four 
areas for drainage purposes. From the largest of these areas, 
which is about 83 per cent. of the entire area of the borough, the 
whole of the sewage is intended to be conveyed by gravitation, 
and the rest of the borough is divided into three separate drainage 
areas, the sewage from which is intended to be automatically 
pumped from the low level into the high level gravitation sewer. 
The sewage is intended to be conveyed a distance of two miles to 
the east of Margate, where it is carried a distance of 600 yards 
into the sea and discharged below the level of the lowest spring 
tides. Special arrangements have been made in the design of the 
outfall so as to retain a part of the sewage for a limited period 
while the direction of the flow of the tide might be towards 
Margate, or on to the foreshore; but, so soon as the storage reser- 
voir is full, the discharge continues to take place, and at no period 
does it cease to flow from Margate, the provision for storage 
being made at a distance of two miles away from the town. 
In order to raise the low level sewage into the high 
level system of sewers, an addition is intended to be built to 
the present Tivoli waterworks, which have practically been 
abandoned for the purpose of water supply to the borough, and the 
water furnished from the wells at this station will in future be 
pumped into an accumulator under high pressure, and the power 
transmitted by hydraulic mains to four automatic pumping 
stations within the district. Three of these automatic pumping 
stations have connection with the low-level system of sewerage, 
and the fourth is intended to be used in connection with the 
surface-water system, as there are particular periods at Margate 
when heavy rain occurs at a time coincident with high water, when 
portions of the district are liable to be flooded; but in order to 
obviate this inconvenience, the surface waters, when they rise to a 
certain point, will be automatically ee into and conveyed 
away by the existing surface water outfall. The mode of trans- 
mission of power for the purpose of automatically pumping sewage 
is a matter which received the careful consideration of the 
Corporation, and it was referred to Sir Frederick Bramwell and 
Sir Douglas Galton, who conjointly advised the Corporation that 
the proposal made by Mr. Baldwin Latham was more economical 
and trustworthy than any other system which at present has come 
into operation. The system also has the great advantage that the 
water after use will be distributed so as to supply the self-acting 
flushing tanks; and having regard to the volume of water which 
will be used for flushing purposes, the system will be found to be 
economical, as in some districts, if the water had to be paid for, it 
would probably cost more than the actual cost of the transmission 
of the whole power. 

Asa preliminary a portion of the Margate sewerage works was 
sanctioned, and these works have been executed and were in full 
operation before the commencement of the present season. The 
power, however, which is used for the purpose of automatically 
pumping the sewage is at present taken from the water mains, but 
in the course of a few months when the new works are brought 
into operation this automatic station will be fitted with high-pressure 
cylinders instead of the present low-pressure cylinders fitted to the 
apparatus. This apparatus has already been tested at Margate, 
and has been found to be extremely efficient forthe purpose. It is 
so noiseless in its working that it is impossible for anyone to know 
that there is anything uncommon taking place, and it has been 
severely tested, and it was found that when the house connections 
were made many of the builders surreptitiously discharged the con- 
tents of the cesspools, with which they came into contact, into the 
new sewers, and enormous quantities of sand and fcecal matter had 
to be raised by the pumping arrangement, and this has been done 
without a single hitch of any kind occurring. 

The estimated cost of the whole undertaking at the beginning of 
the present year was £57,000, but owing to the extraordinary rise in 
the prices of material, especially iron pipes and earthenware pipes, 
since that period, it is expected that the cost of the work will 
exceed the sum stated. The works of sewerage within the 
borough will not be commenced until after the present season, and 
it is expected that all the works will be completed before next 
season commences, 











CaBLE TRAMWAYS IN EpinpuRGH.—On August 5th General 
Hutchinson, of the Board of Trade, inspected another cable tram- 
way in Edinburgh. The new line introduces many new features of 
interest to tramway engineers. The motive power for the new line 
is to be provided by the machinery now successfully working 
another line nearly half a mile away. It is anticipated that the 
two lines worked from the one depét, and under the same manage- 
ment, will yield a good return on the capital expended, as the one 
line working alone is working at under 60 per cent. of the receipts, 
The engineer of the line is Mr. W. N. Colam Assoc, M. Inst. C.E., 
and the contractors are Messrs. Dick, Kerr and Vo,, London, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Toe Enomeer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y ati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 

ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. F. A.—To what examination do you refer ? 

8. J. W. (Washington) —// you think proper to explain, in confidence and 
in few words, what the nature of your invention is, we shall be happy to 
give you the advice you ask for. 

LonoitupinaL,—Charnock's ‘* History of Marine Architecture” was printed 
in the year 1800 by Bye and Law, of St. John's-square, Clerkenwell, and 
was issued by thirty publishing houses in London and Cambridge, none 
of which now exists, We do not know its published price, nor for what 
sum a copy can now be obtained. Mr, W. H. White has not written any 
other works than his “ Manual of Naval Architecture.” Mr. White's book 
is perhaps the most complete on the subject, but Thearle's ‘* Theoretical 
Naval Architecture,” published by Collins, of Glasgow, is one of the most 
frequently used text-books on the theory, while his ‘‘ Modern Practice of 
Shipbuilding in Iron and Steel” is an excellent treatise upon the outdoor 
work of the shipyard. 








AUTOMATIC PLANE IRON GRINDER FOR SLATE WORKS 
PLANING MACHINES. 
(To the Bditor of The Engineer.) 
§ir,—We want the name of a maker of an automatic machine for 
ending the plane irons of machines used in slate works. 8. C. D. 
aly. 





COAL-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—The North of England Institute of Mining and Mechanical Engi- 
heers have appointed a ittee to report upon the question of coal- 
cutting machinery, &c. I shall deem it a favour if any of your readers 
will furnish me, on behalf of the committee, with particulars, pro- 
spectuses, plans, &c., of any machinery used for cutting coal, and espe- 

lly as to the names of the collieries where the machinery may be seen 
at work. J. A. Watton Brown, 

August 2nd, 








CALCULATING MACHINES, 

(To the Bditor of The Engineer.) 

Sim,—Will any reader of your journal kindly furnish me with informa- 
tion as to the most improved calculating machine—a machine that is, to 
execute the rus gr operations of addition, subtraction, multiplication, 
and division? rticularly wish to know (1) how to obtain a full 
description of suc! machine; (2) whether it is now being used exten- 
sively, and if not, what is thought to be the reason. 


I enclose stamped 
envelope, R. R. 
P erth, August 8rd. 





WINDMILL POWER. 
(To the Bditor of The Bngineer.) 
8ir,—Would you allow me to ask, through the medium of your paper, 
what is the greatest amount of power that can be obtained from a 
circular windmill 4ft. in diameter and ropelled by wind moving at the 
rate of 40ft in a second; or will you help me to source of information ? 


London, August 2nd. Cyoux. 
wi Cycle” will probably find the information he uires in ‘The 
indmill as a Prime Mover,” by A. R. Wolfe, published by Tritbner and 


Co.—Ep, E.} 
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THE NAVAL REVIEW. 


THE inspection of the fleet of the United Kingdom at 
Spithead by the a of Germany will be a memorable 
event in the lives of all those who witnessed it, and will, 
we doubt not, leave an ineffaceable impression upon the 
memory of the young monarch himself. The review upon 
Monday was a tame affair when considered in comparison 
with the events which led up to it. The meeting of the 
Emperor and the Prince of Wales at the Nab Lightship, 
and the ceremony which took place in the wide waters 
outside of the Solent, when thousands of craft, of all sizes 
and descriptions, gathered around the Hohenzollern and 
the Osborne, breaking into a gigantic escorting host as 
they hovered on the flanks and in the wake of the 
royal yachts, and the great towering column of German 
battle-ships, was the greatest sight of the entire 
programme. It was a royal welcome, and worthy of him 
in whose honour it was inaugurated. It is said that the 
Emperor was deeply moved by his reception, and there is 
no reason to assume that it could be otherwise. Now 
that the great fleet which was assembled for his inspec- 
tion has n broken up into squadrons, and scattered 
to the various points from which the naval manceuvres 
are to be directed, it is a convenient opportunity for 
briefly reviewing the various units of which the Armada 
-—as it has happily been called—was composed, and the 
progress in naval science which was marked in the consti- 
tution of it. It is manifest that, in order to arrive at a 
comprehensive estimate of the value of the fleet as a 
whole, and of the fighting elements or factors which it 
contained, we must compare it with some other force of 
an analogous nature. Hence the Jubilee Review of 1887 
affords us a most useful comparative stand-point. Let 
us take the component features of the two events seriatim, 
and draw a comparison, A theorem, as in Euclid, 
will render the process remarkably clear. We start with 
the enunciation that the Naval Review of 1889 was a 
display of power so immeasurably greater than that of 
1887 that there was virtually scarcely any comparison 
between them. Now for our proofs. We shall in the 
first place endeavour to demonstrate that, ship for ship, 
both battle-ships, cruisers, and lesser craft, in the fleet 
which was under inspection by the Emperor on Monday 
last, far surpassed those which paraded before her 
Majesty the Queen in 1887; and we shall still further 
endeavour to satisfy our readers that in point of arma- 
ment, steam power, and speed, a most striking improve- 
ment had taken place during the two years which had 
elapsed. Pushing still further the constructive portion 
of our theorem, let the fleet programme of 1889 be 
applied to the fleet programme of 1887, so that the 
ships which are common to both sides fall upon and 
coincide with, or cancel one another. We find that, 
taking not only identical vessels, but those which are 
of precisely similar class, such as the Warspite cover- 
ing the Imperieuse, &c., altogether thirty-eight battle- 
ships and cruisers will pair; so that the figure of the 
Review of 1887 will be entirely covered with the excep- 
tion of six vessels, the only important one of the six being 
the Edinburgh, there having been no representative of 
this class present on Monday last. But the preponderat- 
ing mass of battle-ships and other vessels, which appears 
in the figure of the Review programme of 1889, after the 
removal of the thirty-eight older ships, is a most convinc- 
ing evidence of the rath of the statement which we have 
advanced, as to its immensesuperiority. We find outside 
five of the great Admirals, and six of the belted cruisers, 
together with the entire “M” class of five swift grey- 
hounds, capable of steaming 19 knots—a veritable host in 





themselves, to say nothing of the Hero, Thames, Forth, 


Serpent, Nymphe, Iris, Tartar, Ruby, Grasshopper, Sandfly, 
and Spider. oon after allowing for a small equivalent to 
cover the six unimportant vessels which were commissioned 
in 1887, and which were not represented in Monday’s fleet, 
we find remaining a gigantic and powerful group of battle- 
ships and cruisers, which would suffice in themselves to 
engage any European Power. This being the logical 
sequence of our proposition, we have not taken into 
consideration, in the foregoing figures, any of the smaller 
gunboats, which a in the completion of the 
programme of 1887. hey were replaced by a greatly 
superior number of vessels. Nor is evidence of progress 
wanting in torpedo buats. Thus, No. 79 Yarrow boat, under 
the command of Prince George of Wales, is of an entirely 
distinct design from all the other boats, and has a speed 
of 2} knots in excess of any of them, combined with ex- 
ceptional manceuvring powers, and for these reasons has 
become the most popular boat in the service. Moreover, 
so great an advance do the Admiralty authorities consider 
this, as compared with any previous boats, that the sixteen 
torpedo boats which Messrs. Yarrow have now in the 
course of construction for the British Government 
are all of the 79 type. A comparison of the guns 
carried by the two armadas gives equally satisfactor 
results. In 1887 379 heavy guns were present, of whic 
only 193 were steel breech-loaders, On Monday last 569 
guns might have been counted, including close upon 400 
breech-loaders. The quick-firing and machine guns are 
not, of course, included in this statement. In 1887 the 
heaviest breech-loader afloat was the 12in. of 45 tons. 
On Monday last all the Admirals except one were armed 
with 70-ton guns. The steam power has developed in 
similar proportion. In the review of 1887 there were 
only three vessels besides the Rattlesnake capable of 
steaming over seventeen knots, whilst at the inspection 
on Monday the six belted cruisers and the Melpomene 
and sister vessels could all surpass this very considerably, 
probably by two knots, whilst the battle-ships of the 
Admiral class could equal it under forced draught. There 
were four ships present on Monday whose steam power 
was as six to one, comparing horse-power with tonnage, 
the Rattlesnake, Grasshopper, Sandfly, and Spider. In 
the “M” class it is as three to one. 

Let us now for a moment imagine ourselves proceeding 
down the three great lines of the August review. “It is 
an ill wind which blows nobody good,” and the postpone- 
ment of the ceremony from Saturday to Monday gave visi- 
tors the opportunity of a more minute inspection of the 
British and German fleets upon the former day than 
could possibly have been made had the programme been 
carried out as intended. The difference between British 
and German ideas of a battle-ship is very great indeed. 
The low freeboard, and compact appearance of the typical 
Admiral, with its short auxiliary battery surmounted by 
spar deck and neatly stowed boats, with its two funnels 
at the most, and its two prominent barbette guns, pro- 
jecting to the ends of the vessel, like giant antenne of 
some monstrous water beetle, are replaced by high tower- 
ing vessels, having huge prominent citadels towards their 
bows, and in some cases both masts and funnels project- 
ing through the centres of gun positions—a capital 
arrangement for facilitating their destruction, we should 
think—and a whole cloud of funnels and wind-catchers 
rising from the decks, more especially in the older ships. 
The Irene and Wacht are beautiful vessels, however 
and we see that the receding gunwale is a favourite 
feature in the German ships. The gun positicns of the 
battle-ships are terribly exposed, and would make them 
regular targets in the day of battle. Unlike our bar- 
bettes, which slope rapidly upwards, they present a large 
perpendicular wall of armour high above the water-line, 
which would render them exceedingly likely to be pierced 
by heavy gun fire. The Germans have a very neat 
method bor carrying the torpedo netting ; a long cradle 
is attached below the bulwarks all around their vessels, 
in which the netting lies ready stowed. Thus, it 
can be rigged out upon the spars very rapidly if 
required for use. Looking at the German fleet as 
it pe on Saturday, one could only wonder what 
would be the effect of an attack upon it by the Nile or 
Trafalgar. Secure as these vast fighting machines would 
be, so far as human foresight can provide against disaster, 
with their mighty protected batteries shielded from the 
penetrative blows of the Krupp breech-loaders carried by 
the German battle-ships, by 18in. of solid iron and steel 
and 43ft. of backing, it seemed only possible that one 
result would take place. The 70-ton leviathan British 
ordnance would pierce at its pleasure the sides of either 
the Sachsen, Baden, Deutschland, or Friedrich der Grosse, 
and would riddle these antique specimens of war- 
ships like so many pieces of putty. Of course, after 
what took place at the meeting of Naval Architects 
to discuss the new battle-ships of Lord George 
Hamilton’s programme, it is rank heresy to say much 
about the Nile and Trafalgar; but, looking at high 
freeboard and low freeboard side by side, as exhibited in 
the Solent last Monday, it was impossible to avoid the 
conclusion that there was a great deal to be said upon 
both sides, For every blow, of a damaging nature, that 
an Admiral or Inflexible would receive in action the 
Friedrich der Grosse would receive at least twenty, and 
the only possible advantage of a high freeboard is to 
secure a dry deck against a head sea. The high command 
of armament can be obtained equally well with barbettes 
or elevated turrets. One word in regard to the Teutonic. 
She is a gem. It was almost a pity that her entire 
complement of 4°7in. quick-firing guns were not in 
position, only four being present. But the sight of them 
was enough to convince the Emperor of their nature. He 
ordered one to be despatched forthwith to Germany, and 
doubtless a large order will follow to the Elswick firm 
for a quantity of these most powerful weapons. 


THE SUPPLY OF RAILWAY SLEEPERS. 


THE announcement recently made that the Egyptian 
Government was negotiating with that of South Australia 





for the supply of a large quantity of sleepers, to supply 
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the needs of its railways, has given rise to much discus- 
sion, as well as to some active steps being taken by seve- 
ral Colonial Governments in view of the anticipated partial 
failure of the sources from which supplies have in the 
past been drawn. That such a failure is to be looked for, 
and may have already in some degree been heralded, must 
be admitted, it would seem, from the fact that a country 
situated as is Egypt so comparatively near to the forest 
countries which have hitherto furnished it with pine 
sleepers, has felt compelled to resort to so distant a land 
for future supply as Australia. We are aware that the 
question of using native grown wood for sleepers has ere 
this engaged the attention of the Government of India; 
but we believe it has only been in very exceptional cases 
—in such, indeed, as occurred at such distances inland as 
rendered cost of transport from the seaboard almost pro- 
hibitory—-that the resources of local forests have been 
availed of. That those of India supplied every descrip- 
tion of timber which is suitable for the purpose of rail- 
way sleepers was admitted as the result of the considera- 
tion given to the matter. The difficulties which present 
themselves to the use of them are, however, of several 
kinds and degrees. In the first place, all—or very nearly all 
—of the Indian-grown woods are of excessive hardness, 
and with such tools as native workmen are competent 
physically to use, the task of preparing and boring 
was exceedingly heavy and costly. Then, again, 
the means of transport available from the forests 
wherein such timber could be procured were of the 
rudest description, and but in few localities were there to 
be found roads over which heavy loads can travel with 
facility. The result, therefore, was found to be that in 
the majority of cases the cost of bringing the sleepers to 
the railway under such conditions considerably exceeded 
the charge for marine transport to an Indian port, added 
to that of subsequent carriage by rail up country, of the 
sleepers imported from Europe or Canada. A further 
consideration also opposed itself to the desired use of 
native wood for sleepers, and this was the ravages of the 
white ant and other causes contributing to rapid decay, 
which are averted for the greater part by the processes 
to which pine sleepers can be subjected, viz., creosoting, 
kyanising, &c. It was pronounced to be impossible to 
treat after a similar preservative fashion such of those 
locally grown woods as were pronounced to be in other 
respects adapted for use as railway sleepers. The close- 
ness of their texture, which constitutes the hardness to 
which we have referred, rendered it impossible to 
inject their pores in any sufficient degree with any 
of the mixtures used for insuring life to the softer 
woods procurable from the forests of the northern 
countries. 

Hence it has been that up to the present time the rail- 
ways of nearly all countries in the more southern and 
tropical zones have been laid with sleepers from our own 
sources of supply, and it will surprise no one to learn that 
with such a drain as that fact has constituted upon the 
forests of Norway, Sweden, Canada, &c., these countries 
should begin to exhibit signs of a falling off in their 
output. At first sight it would seem apparent that 
recourse should be had to the use of metal sleepers, but 
the larger balance of professional opinion still remains 
opposed to their use, for reasons upon which we need not 
enter here. It is certain, however, that the huge mounds 
of broken metal sleepers which were at one time to be 
observed by all travellers upon the railway lines of Egypt, 
afforded strong testimony in support of that opinion. 
Failing the adoption of this alternative, and with evi- 
dences accumulating of the prospective failure of supplies 
hitherto available, the conviction has become forced upon 
the administration of our railways in the tropics that the 
day is rapidly approaching when locally grown woods 
must be made in some way or other adaptable to its 
needs, We accordingly read that in several of our de- 
pendencies special commissions have been once more 
appointed to consider the whole subject. Since former 
commissions dealt with it, advance has been made in 
several directions, which seems to promise more satisfac- 
tory reports than have been made as the result of inquiry 
at past dates. Roads have been widely opened up in the 
proximity of dénsely-timbered localities, while the science 
of forestry has made such progress that it has been found 
practicable to introduce and successfully grow trees not 
indigenous to the soil. 

It is specially to this second advance that attention is 
now being strongly directed. The Crown forests are now 
strictly conserved, and year by year extensive nurseries 
have been formed in which experiment has proved the possi- 
bility of successfully propagating foreign timber growths. 
Now we know that in Australia there are many varieties 
of trees grown in tropical or semi-tropical belts which 
have proved admirably suited to the purpose with which 
we have been dealing. It is to the wide introduction of 
these into those of our dependencies which are possessed 
of no suitable indigenous growth that the knowledge of 
scientific forestry may largely contribute; and fostered as 
that introduction will doubtless be by liberal Government 
aid, we may deem it certain that the day will not be far 
distant when in respect of this important question such 
countries will be able to stand alone. But independently 
of this— which is undoubtedly the most promising 
prospect due to the advance of recent years—it may yet 
be found that the increased facilities for transport which 
we have named will go far to redress the economic side of 
the question. The hard and heavy woods may be treated 
on the site of their growth by machinery, and the same 
powerful agency may be pats Boe to create a pressure 
whereby the most close-grained of woods may be per- 
meated by protective compositions. It would certainly 
be strange if progress in scientific and mechanical know- 
ledge should altogether so far fail as still to leave the 
forest production of our tropical dependencies unavailable 
for the local demand for sleepers. “ Necessity,” we may 
be sure, will in this case prove to be “the mother of 
invention.” So long as there existed sources, the supply 
from which possessed financially economic advantages, so 
Jong would that stimulant be wanting; but with the 





sageenching reversal of that condition, we may be sure it 
will be successfully applied. 


WATER CONSERVANCY AND 
AUSTRALIA, 


For the last twenty years the question of the conservancy 
of river water has occupied the attention of the authori- 
ties in our Australian colonies. Even thirty years ago 
Mr. Bennett, the Chief Engineer of Roads and Bridges, 
advocated the construction of irrigation canals from the 
river Murray; but it was not until 1866 that the matter 
engaged the attention of the Government, and Mr. Bennett 
was examined before a Board of Inquiry. Since then the 
question has been agitated from time to time, and the 
Victorian Government has taken active measures for 
carrying out irrigation works. In 1886 the Government 
of New South Wales directed Mr. H. G. McKinney, the 
engineer to the Commission on the Conservation of Water, 
to report on the general character of the projects best 
suited for utilising the available water supply in the 
south-western districts of the colony; and as to how far 
this water can be used to confer the greatest benefit on 
those districts. From this report the information here 
given has been principally obtained. 

The two rivers to which Mr. McKinney’s report is 
directed are the Murray and Murrumbidgee. The drain- 
age area of the Murray at Echuca consists of 13,200 square 
miles of ranges and mountain country; 3120 square miles 
of undulating country; and 3080 square miles of plains, 
giving a total of 19,400 square miles. Of this 16,400 are 
in Victoria and 5000 in New South Wales. The rainfall 
over this district, as given from the observations taken 
for the Victorian Government at Echuca, for the four 
years 1883-6, is 25°8in.; varying from 36°3in. on the 
higher country, to 23-2in. in the undulating districts, and 
17‘6in. in the plains. The proportion of total discharge 
to rainfall is given as varying in different years from 
17°4 to 9°6 per cent., or a mean for the four years of J2°6 
per cent. The mean discharge for the twenty years end- 
ing 1886 is given as 5,759,950 cubic feet per minute, the 
rate of discharge increasing from March, when it is at the 
minimum, with 134,272 ele feet per minute, to October, 
when the maximum is attained with 942,089 cubic feet 
per minute. The rainfall of the Murrumbidgee basin is 
given by Mr. KeKinney as 21‘54in. In the plains the 
rainfall diminishes from 2lin. at the foot of the hills, to 
12in. near the junction with the Murray. From this 
place to Darling there is a further decrease, the average 
fall at Wentworth being 1lin., and at Tapio 10in. 

The object to be attained in conserving the water 
of these rivers is to provide for the stock in dry 
seasons, and for irrigation for crops of fruit and 
vegetables. Enormous losses are sustained during the 
continued droughts that frequently occur in Australia. 
Every thousand acres of the rich alluvial land of the 
Riverina district in New South Wales supports only 
about 416 sheep, and the horses and cattle are in pro- 
portion of only three of the former and five of the latter 
to every 2000 acres. In good seasons it is impossible to 
find sufficient stock to eat off the grass. In a dry season 
it is equally difficult to dispose of the surplus stock 
which the land cannot support. Not only are deaths 
very numerous from starvation, but the quality of the 
survivors and of the wool is greatly deteriorated. The 
remedy proposed for this is irrigation. Mr. McKinney 
estimates that the two rivers are capable of yielding a 
supply sufficient to irrigate 1,350,000 acres. The rates 
which the landowners in the Colony are willing to pay for 
water vary from 10s. to 20s. per acre. At the lower rate, 
and allowing 20 per cent. for loss of water, the value of 
this for irrigating purposes is put at £540,000a year. At 
the present time owners of land throughout Riverina 
cannot, as a rule, obtain more than £1 5s. to £1 10s. per 
acre for the best class of land. The value of precisely 
similar land in Victoria subject to irrigation is estimated 
at £10 per acre. For the purpose of conserving and 
distributing the water, it is proposed to erect weirs across 
the rivers and carry the water by main and distributing 
canals. The estimated cost of these works is:—For the 
Upper Murray river system, £1,412,250; Lower Murray 
river system, £307,898; Murrumbidgee, southern river 
system, £1,452,000; Murrumbidgee, northern river sys- 
tem, £963,350; Murrumbidgee lower works, £34,500 ; 
total, £4,169,998. 

With regard to the return for this outlay, Mr. McKinney 
estimates that the revenue from the irrigated land will 
yield £430,000, or over 10 per cent. on the outlay. In 
the case of the first system the calculation of revenue is 
based on a gross discharge of 2000 cubic feet of water 
per second ; of this 10 per cent. is allowed for loss; and 
allowing that each cubic foot per second will irrigate 
150 acres after allowing for wasteful use, the quantity 
irrigated would amount to 270,000 acres. A great portion 
of this land would require irrigating at two different 
seasons of the year, giving a gross annual revenue, froma 
charge varying from 5s. to 10s. per acre for each irriga- 
tion, of £177,500 per annum. Over part of the system 
pumping has been allowed for as being more economical 
under certain circumstances than a supply by gravitation. 
The cost of pumping is found from experience derived 
from works in operation at Goulburn, in Victoria, to be 
at the rate of one shilling for 13,824 cubic feet. 

While so far very little has been done by the New 
South Wales Government to carry out schemes of irriga- 
tion, private landowners have constructed very consider- 
able works, and showed both the practicability and advan- 
tage to be derived from a proper system of water con- 
servancy and distribution. Thus, Mr. Tyson has con- 
structed several miles of channels and intercepting dams 
on the river Lachlan, one series of works alone having 
cost £14,000. Several landowners bave also submitted to 
the Government an offer to pay pound for pound up toa 
total of £7000 for the improvement of the Yanko Creek, 
and the sum of £2700 was collected without difficult 
among the residents in the neighbourhood, through whic 
the Creek passes, towards the payment of the first 
instalment of the work. Two tracts of Jand on the 
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river Murray of 250,000 acres have been granted 
by the Victorian and New South Wales Governmenty 
to a syndicate on condition that they carry oy, 
works of irrigation; ample rights for diverting the 
water from the river Murray are contained in the 
grants, although the quantity is restricted. Without 
irrigation this land was worth about £2 per acre. With a 
supply of water provided, the price given by the new 
settlers varies from £15 to £20. ‘The whole of the water 
for irrigation has to be pumped from the varying level of 
the surface of the water to the level for the delivery into 
the main channels. It was found by the promoter of the 
scheme that the interest on the outlay for constructing a 
weir across the river with a long channel to the settle. 
ment, would cost more than the expense of pumping, 
Operations have for some time past Leen carried out on aq 
portion of the land granted. The Victorian settlement jg 
named Mildura, and situated about 500 miles from Mel- 
bourne; the other settlement is named Renmark, its 
situation being 140 miles from Mildura. The climate at 
the former place is well suited for the growth of grapes 
and fruits of various kinds. Each purchaser of the land 
becomes a shareholder in the Mildura Irrigation Company 
to which the promoters hand over each section of the 
works on its completion, to be held in trust for the settlers, 
and to be worked at their cost and for their benefit. 
Purchasers have readily come forward to take up the 
land, and if the future prosperity of the new irrigation 
colony be as successful as it promises to be, it will no 
doubt afford a strong stimulus to the Government to push 
forward the scheme for conserving the water of the rivers 
of Australia. 





A NEW PRECEDENT IN INTERNAL WATERWAYS, 


VERY important issues depend upon the decision of the 
Parliamentary Committee in favour of the Sheffield and South 
Evidence laid before the Committee 
proved up to the hilt that the trading community were all-but 
unanimous in their desire for the most effective use of a water- 
way to the East Coast. This evidence was a practical avowal of 
the mistake made some years ago when the canal communica- 
tion was permitted to pass under the control of the railway 
company. It has never been doubted that the latter acquired 
possession of the canal on defensive grounds, It was natu- 
rally anxious not to have a rival so very near its shore, and 
therefore it bought the canal property. In its hands the 
canal has certainly not been worked in a way to encourage the 
transit of goods by water rather than by rail. Infact,it would have 
been unreasonable to expect the railway company to starve its 
road by making the canal a competitive course. Sheffield has 
long been convinced of the necessity of having an efficient and 
rapid means of communicating with the sea; but it has taken 
years to rouse those more immediately concerned to take parlia- 
mentary action. One heavy trade after another has left central 
Yorkshire for the coast. A local railway company, by the 
removal of a single establishment to the coast, lost in the 
carriage of the finished product alone over £50,000 a year. To 
that had to be added the cost of conveying the raw material to 
the works. The time came, however, when plain and impera- 
tive duty could no longer be ignored. An influential com- 
mittee of merehants and manufacturers took the matter 
in hand, the immediate object being the purchase of the 
existing navigations, and their enlargement into a canal having 
its terminus at Keadby, on the Trent, and capable of admitting 
vessels of considerable tonnage. The Manchester, Sheffield, and 
Lincolnshire Railway not unnaturally objected to being com- 
pulsorily bought out, but it is obliged, by the decision of 
the committee, to take a price for its property. The decision, 
which is based on grounds of public policy, creates a precedent 
of no little consequence. It seems to lay down the rule that 
when local authorities or traders are aggrieved by the working 
of existing canals, either by railway companies or other owners, 
they may come to Parliament, and—successfully as the action 
of Sheffield and South Yorkshire proves—claim to acquire the 
property for its more useful working in the public interest. 


CAPITAL AND LABOUR IN THE ENGINEERING TRADES. 


THE present relations between capital and labour in the engineer- 
ing and iron trades form the chief theme of the annual report 
of the Iron Trades Employers’ Association, which we summarised 
last week. It is satisfactory to note that the employers are at 
the outset of their report able to allude to the revival of the 
engineering industries which, now, they say, seem to have 
reached a point at which an improvement in prices may be 
looked for and trade again be made profitable to the capitalists, 
There is, as all engaged in the engineering industries well know, 
plenty of room for this improvement. And among the chief of 
the causes that have retarded trade in the past have un- 
doubtedly been those movements in the labour market 
to which the report, in the language of moderation, alludes as 
“disadvantageous” to the employers, who have in many 
instances had to complete large contracts upon greatly advanced 
rates to the workmen. Not content with advances of from 
5 to 10 per cent., the operatives in the engineering and ship- 
building centres are making demands for further rises, and 
indications are as we write scarcely less marked than a week 
back that the wages question is still disturbing many of the 
industrial districts, But the report is chiefly noteworthy by 
reason of the inferences which may be gathered from it on the 
eight hours agitation and the overtime question—subjects which 
are currently forcing themselves into considerable prominence. 
Considerations of limited space forbid details, but the report is 
worth careful re-perusal to note the position taken on this 
question by the various trades unions representing different 
branches of the metallurgical industries, The main bodies 
evidently intend to make the working hours’ agitation a main 
question again in the future. It is to be hoped that, as now, 
there may be found vigorous internal opposition from the well- 
paid and steady-going workmen who are not opposed to over- 
time and piecework, but who recognise rather in them the 
means by which they may raise their social condition, and thus 
add to the comfort and prosperity of their families. At the 
individual works, however, decidedly inconvenient demands for 
reductions of working hours are being made, and at two engi- 
neering establishments in South Staffordshire these demands 
have just, we note, been conceded by the masters. 


RAILWAYS AND LOCOMOTIVES, 


One of the most prominent signs of the change in the position 
and prospects of the railway companies is the large sums that 
are being expended on additional locomotives. Taking the 
Midland Railway Company, for example, we find from the 
official yeturns that in the past half year £20,793 were ex: 
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nded on capital account on additional locomotives; and as 
the expenditure on capital account is to be larger in the current 
than in the past half year, and as a considerable number of 
locomotives has been ordered, it may be expected that the ex- 
nditure now will be at a more rapid rate for engines than it 
has been in the half year just officially reported on. In the 
game way, the North-Eastern Railway Company has in the past 
half year expended £20,000 out of capital for additional loco- 
motives ; and its estimate of capital requirements is that more 
will be spent on additional rolling stock in the current than in 
the past half year, so that the conclusion may in this case also 
be that there will be an increased sum spent for additional loco- 
motives. These two great railways are types of most. There 
js an additional traffic, and that to a very large extent, as is 
shown by the improved earnings and dividends, and by the very 
large additions to the mileage run, both by passenger and goods 
trains. It is apparently the expectation of the traders that that 
increase will continue, at least for some time to come ; and 
hence there is laid upon the railway companies the need for the 
provision of additional locomotives to meet the claims that are 
almost certain to be made upon them for rolling stock to carry 
the increased volume of both goods and passengers. There is 
another thing to be taken intoaccount—the price of iron is 
rising; and if that increase in value continues, it will very soon 
affect the cost of such articles as locomotives ; indeed it is already 
beginning to do so. Hence, it is true economy for the railway 
companies to make provision now for their needs, instead of 
waiting untila time when the cost may be larger. Most of the 
t railway companies can, in times of dull trade, meet their 
own locomotive needs, but when the pressure of trade begins to 
show itself as it now does, it very frequently happens that they 
have to place orders also with some of the private builders, and 
this is what is now being done by some of the conipanies ; so 
that the increased demand will not only give fuller work to the 
locomotive shops owned by the railway companies, but it will 
also give work to some of the private engineering establishments 
which do not benefit so much as they ought todo by orders from 
British railways, There is, therefore, the likelihood of more 
general activity in locomotive building than there has been for 
a considerable period. 
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The Lixiviation of Siuver Ores with Hyposulphite Solutions, with 
Special Reference to the Russell Process. By C, A. STETEFELDT. 
8vo., pp. 233. New York: Scientific Publishing Company. 
1888, 

Tue use of hyposulphite of soda for the extraction of 

silver from its ores, first experimentally tried by the late 

Dr. Percy, and subsequently developed on a working 

scale by Von Patera and Kiss in Bohemia and Hungary, 

was introduced into the United States by Kiistel in 1874, 

but for a long time it did not meet with any large amount 

of support. In Mexico it was somewhat more popular, 
probably from the circumstance that the heavy cost of 
plant and working the process of pan amalgamation was 
more apparent there than in the Western States and 

Territories of the Union. In 1883 a new method, based 

on the use of a double hyposulphite of copper and sodium, 

instead of the simple ditties salt, was introdued by Mr. 

E. H. Russell, This new solvent is not only more effica- 

cious than the older one in removing silver existing as 

chloride, but it has a notable action in decomposing and 
dissolving the precious metals from their combinations 
with sulphur, antimony, and arsenic in the so-called 
refractory ores when in the raw state, i.e. without pre- 
vious calcination or conversion into chlorides, which 
operations are for the most part tedious and expensive. 

This process has been carefully studied by the author and 

others, and their results, which have been communicated 

from time to time to the Journal of the Institute of Mining 

Engineers and other scientific periodicals, are now collected 

and re-published with additions bringing the knowledge of 

the subject up to the latest date. The experimental data, 
which are largely due to the author, are very fully set 
out, and cannot fail to be of interest both to students of 
general metallurgy and to those more specially engaged 
in silver extraction. A series of excellent illustrations of 
the “er entering very fully into even the smallest 
details of construction, adds considerably to the practical 
value of the book. The simplicity of the plant as com- 
pared with that required for pan amalgamation is a ver 

marked feature of the process. The material is well 
arranged, in two parts, the first treating of the chemistry, 
and the second of the practical execution, of the process; 
but the clearness is somewhat obscured by a strange 
system of reference numbers to chapters and paragraphs, 
the former jumping from vii. to xi., while the latter are 
advanced by a hundred in each chapter, after the fashion 
of small American hotels, which change the numbering of 
their rooms by a fresh hundred on each floor, or to use 
another American analogy, each chapter “goes a hundred 
better” than its predecessor in the matter of paragraphs. 

This preposterous system is the result of a suggestion of 

Dr. R. W. Raymond. The order of arrangement of the 

illustrations is also confused, Fig. 1 being on page 128, 

Fig. 27 on page 126, Figs. 6 to 19 on page 120, and so on. 

Why this is done is not explained. These eccentricities, 

however, are comparatively small blemishes in a work 

which deserves high commendation both for matter and 
execution, 


Blackie’s Modern Cyclopedia of Universal Information, Edited 
by Cuartes ANNANDALE, M.A., LL.D. Vols. I. and II. 
London: Blackie and Son, 1889. 

Ir is intended that this work shall serve as “a convenient 

work of reference for readers of all classes—compre- 

hensive in scope, handy in size, moderate in price, and 
generally adapted to the needs of the day.” It is really 
an amplified general dictionary, with illustrations. No 
one who may want to obtain a thorough knowledge of 
any subject will seek it in such a work as this; but the 
editor hopes that the new Cyclopedia may prove useful 
to persons who have little time for acquiring information 
from books in general, though they take an interest in 
many topics lying outside their own pursuits. The first 

volume deals with words beginning with the letter A, 

and with many of those beginning with B, and the second 


clear, and, so far as they go, accurate. Special attention 
has been given to matters which are of to-day, and 
many scientific subjects have received attention, Some 
good maps and useful illustrations are given, and there is 
no doubt that those who are usually described as general 
readers will find the work fully answers their expec- 
tations and requirements. We might suggest, however, 
that writers who are acquainted with scientific and 
technical apparatus should be asked to revise the little 
articles under these heads, so that, for instance, the 
article, Air-Pump, should not appear with no reference to 
the most used modern air-pump; or Anemometer, with 
nothing more recent than Robinson’s cup anemometer 
without his name ; or Armature as used with reference to 
the modern machine for producing electricity. The two 
volumes which have yet appeared are exceedingly nicely 
printed and well finished. 


The Law of Joint Stock Companies, By J. W. Smitu, LL.D. 
London: Effingham Wilson and Co. 1889. 

As a general rule books on legal subjects, written for 
the million, are not to be recommended. We must, 
however, make an exception in favour of the present 
work. Mr. Smith has managed in little over 100 pages 
of matter to boil down the complex subject of company 
law into a clear and readable form. The index is good, 
and the author has not burdened the text with refer- 
ences to legal authorities, but by blending into one 
proposition in his own language the—in some cases— 
obscurely-worded sections of the different Acts, and the 
—— underlying the cases decided on each section, 
ne has so paraphrased the law that any layman of 
ordinary intelligence can follow his meaning. In the 
eager rush which at present exists to invest in limited 
companies, it behoves both those who are promoting 
and those who are investing to know somewhat of their 
rights and liabilities, and a careful study of Mr. Smith’s 
work will give the reader very good general ideas on 
this somewhat intricate subject. 








THE WHITE STAR SS. TEUTONIC. 


TueE Teutonic is the finest steamship afloat. This cir- 
cumstance would alone suffice to invest her with special 
importance. But it does not stand by itself, and the 
conditions under which she has been built lend addi- 
tional interest to the ship and her performance. The 
passenger trade between this country and the United 
States is carried on under somewhat peculiar conditions. 
The actual length of the voyage is 2780 miles in the 
summer, and 2880 miles in the winter, when the course 
steered is more southerly to avoid ice. It is just short 
enough to permit a maximum speed being maintained. 
If the distance was only 1000 miles greater than it is, no 
ship could be made to carry coal enough to run at twenty 
miles an hour, and at the same time earn a profit for her 
owners. No space would be left for cargo. The passenger 
tratlic between the two countries is enormous now, and is 
daily growing larger. Those who voyage backwards and 
forwards across the Atlantic have plenty of money, and are 
quite content to pay well if they are served well. These 
causes have all worked to the same end in the develop- 
ment of what we may term express passenger steamers. 
The White Star Company was among the very first, if not 
the first, to work for high speed and great comfort. The 
Britannic was in her day the finest passenger steamer 
on the Atlantic, and she still remains an admirable 
vessel, although she has been superseded to a considerable 
extent by larger and faster ships. Into the history of 
the development of the express Atlantic steamship we 
shall not enter. It is enough to say that for a consider- 
able period the Cunard Company’s Etruria was the fastest 
ship in the world. The Inman Company determined that, 
if possible, she should be beaten, and to this end the 
ag d had the two magnificent ships, the City of New 
York and City of Paris, built. Last year we described 
the first of these ships very fully; the second is a sister 
vessel. The Inman and International Company is really 
American, and its ships sail under the stars and stripes; 
but the White Star Company is thoroughly British, and is 
determined that its ships should not be excelled by any 
other company in the world. Accordingly, two ships 
were ordered from Messrs. Harland and Wolff, of Belfast. 
The first of the two is the Teutonic. The second, the 
Majestic, will be a sister ship, and is now receiving her 
engines, but she will not be put to work until next spring. 

Messrs. Harland and Wolff do not build great 
steamers under contract. Messrs, Ismay, Imrie, and Co. 
therefore gave the Belfast firm carte blanche. The 
builders do not guarantee any particular speed. They 
simply undertake to do their best. On the one hand 
came the order for the two best ships it was possible to 
build. On the other hand the promise that nothing that 
skill, talent, and experience, backed up by unlimited 
resources, could do to secure a satisfactory result would 
be left undone. An impression got abroad that in 
the Teutonic and Majestic everything would be sacrificed 
to get speed. This is entirely erroneous. Nothing has 
been given up to get speed. That the Teutonic is a very 
fast ship goes without saying; but she is much more— 
she is strong and safe in an unusual degree. The Teutonic 
is interesting, furthermore, because she is the first vessel 
of the class which has been built specially to satisfy Ad- 
miralty requirements. She carries now four 36 1b. quick- 
firing Armstrong guns, with trained men to work them, 
and she can mount in a very short time eight similar guns 
in addition. The four she now carries are mounted on the 
forecastle and quarter deck. The remaining eight will be 
broadside guns. She has been carefully constructed for 
warfare in accordance with the views of Mr. White, Chief 
Director of Naval Construction. The engines are nearly 
below the water line, but coal armour can be carried to pro- 
tect the small portion above that level. The rudder is so 
constructed that she can be made to steer with the lower 
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now to consider what is the part which such a ship would 
play in the event of war. That is a subject which 
deserves separate consideration. Our duty at present is 
to give our readers, as far as can be done by mere descrip- 
tion, a general idea of what the Teutonic is like. 

If we except some of the Italian ironclads, she is the 
largest ship in the world, her total displacement when 
fully loaded being not far from 16,000 tons. She is 582ft. 
long, 57ft. 6in. wide, and 39ft. 4in. deep. She is 4244 tons 
register, and she can carry 855 fore cabin passengers, 164 
second-class, and 366 in the saloon ; or 1385 inall. When 
fully loaded she will have on board about 3000 tons of 
coal, and nearly 4000 tons of cargo. In her engine and 
boiler rooms she carries twenty-five engineers, Mr. T. 
Sewell holding the extremely responsible position of 
engineer-in-chief. There are sixty firemen and forty-eight 
coal-trimmers; electricians, ice machine men, &c., bring up 
the total engine-room staff to 168. She carries a crew 
of about forty sailors, twenty-five cooks, and sixty 
stewards. Thus, when she goes to sea she may have on 
board all told about 1650 souls. She is commanded by 
Captain R. H. Parsell, R.N.R.; the surgeon is Mr. W. F. 
O‘Loughlin; and the purser, on whom the passengers 
depend more for their comfort than on, perhaps, any one 
else, is Mr. G. P. Ditchfield, who very ably maintains the 
high reputation of his owners. 

A great deal in the way of general description of the 
ship and her fittings has appeared in print, particularly in 
the Liverpool and Belfast papers. But pages of writing 
are as inadequate to convey an accurate idea as would be 
a few words. Concerning the fittings and decorations, 
almost the first idea conveyed by them is that they are 
the work of a thorough artist. We have seen ships in 
which the decorations were much more lavish and much 
more gaudy, but never one in which artistic feeling and 
taste have been so prominent. The usual “music” room 
system of construction has been abandoned, and the 
library is placed immediately above the saloon. The 
“sky-light” for this last, rising through the floor of the 
library, forms a vast table of ground glass. We cannot 
do better than reproduce here the description of the 
interior of the ship supplied by her builders. 

In the general deck arrangements the characteristics 
which have so long successfully prevailed are but little 
changed, while each class of passengers will find that 
nothing has been left undone which experience and fore- 
thought could suggest for their comfort. In the Teutonic 
and Majestic the saloon and sleeping accommodation have 
been placed in the very middle of the ship, where there 
is the minimum of movement. The hurricane and pro- 
menade deck is 245ft. long, with a clear width of 18ft. on 
each side of the deck houses, and will be free of all 
obstruction, the boats being placed on an awning deck on 
top of this again, which serves as a permanent shelter in 
place of the canvas now used for that purpose. On the 
promenade deck, besides the usual accommodation for the 
commander, there are good state-rooms for passengers’ 
use, having direct communication with the deck below. 
Adjoining the main entrance is the library, containing 
bookcases filled with a careful selection of literature to 
satisfy the most exacting. It is panelled with light oak, 
the panels carrying a somewhat novel ornamentation 
produced by burning the design into a gilt ground, varied 
at short intervals by a tastefully carved panel with a 
figure after the best sixteenth century French and Italian 
work in low relief. The room is lighted at the sides by 
windows, covered by glass shutters of Italianesque design, 
all hand painted. 

Passing down through the main entrance to the next, 
the upper deck, one finds in addition to the purser’s 
quarters, deck state rooms for saloon passengers, furnished 
with baths, &c. Besides these rooms there are, on the 
same deck, further aft, the gentlemen’s lavatory, the 
barber’s shop, and the first-class smoking-room. The last is 
a somewhat special feature in these ships, an effort having 
been made to do away as far as practicable with the 
customary somewhat stiffseats of steamers’ smoking-rooms, 
and in their place to substitute comfortably upholstered 
couches, The walls of this room are covered with richly- 
gilt embossed leather, the design being a careful re- 
production of one of the best patterns of the old 
Flemish ‘ cuir repoussé.’ Panels in the sides of the room 
are filled with oil paintings representing shipping 
from some of its most picturesque aspects; ships of war, 
old and new, dating from the gaily-decorated Venetian 
Republic and the other great naval Powers of the Medi- 
terranean in the Middle Ages. Other spaces are filled 
with shallow niches, each holding a figure in high relief, 
carved in pearwood after Donatello. The ceiling follows 
an old English plaster pattern in quaint variously-shaped 
panels, with modelled rosettes at intervals. The deck 
here and in the companion way, &c., is covered with 
tesselated tiles made of vulcanised rubber by the Silver- 
town company. Shutters of ornamental glass are arranged 
to obscure the windows of the room at night. Retracing 
one’s steps to the main staircase, and passing down 
co the next, the main-deck, the principal saloon is 
entered, which, apart from its size, presents many novel- 
ties both in design and construction. In general the 
decoration is of the Renaissance period, and the prevailing 
tones ivory and gold. The walls are pencilled out by a 
shallow moulded framework, highly enamelled and 
slightly relieved with gold, whilst the panels in this 
framework are executed in a glyptic material, in which 
tritons, nymphs, and other oceanic symbols appear. The 
figures in relief have an ivory-like surface and tint, and 
the groundwork of the panels is of gold. The ports are 
lined with repousse brass work of the same Renaissance 
character as the walls, and are fitted with stained glass 
blinds emblazoned with the arms of the principal States 
and cities of America, Canada, and Europe, behind which 
are placed electric lights, so that the brightness of the 
design will be apparent by night or day. The ceiling, like 
the walls, is in ivory and gold, richly ornamented, the 
electric light being introduced into the ornamentation of 
the ceiling in place of the usual hanging lamp. 





half of it alone if the top were injured. We cannot stop 





Forward of the saloon and also immediately below it 
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are the first-class state rooms, a large proportion of these 
being two-berthed rooms only, and so arranged that there 
will not be both upper and lower berth in the same room. 
Numerous rooms — pte size for families are provided, 
as well as rooms suitable for a single passenger only. In 
every state-room an effort has been made to give an 
attractive and home-like appearance to its furniture by 
means of easy chairs, chests of drawers, hanging cup- 
boards, &c., and, as is now almost universally the case, 
the electric light in each room is under the control of the 
occupant, and available at will. Ample bath and lava- 
tory accommodation of the most modern description is 
provided closely adjoining each section of the saloon 
quarters ; also a good baggage room easily accessible for 
articles wanted on the voyage. 

Nothing is said here, it will be noticed, concerning 
the second-class accommodation. That is, however, 
equal to the first-class accommodation of not a few very 
large steamers making long voyages. The decorations and 
upholstery are not so expensive as in the saloon, but as far 
as space and comfort are concerned the second-class leaves 
nothing to be desired. The emigrants’ quarters are in 
like manner above the standard hitherto maintained in 
the best Atlantic steamers. 

The hull of the Teutonic has been constructed on a 
system which, if not absolutely new, has not before, so far 
as we are aware, been ww eee | in large Atlantic steamers. 
In the normal method of building, the vertical joints of 
the skin plating are made up with single butt straps 
inside, double, single, or treble rivetted, according to cir- 
cumstances. The rivets are in single shear, and it is well 
known that there is a tendency to open manifested by the 
joints. To get over this objection the builders of the City 
of New York and the City of Paris used double butt straps 
on the vertical joints, thus putting the rivets in double 
shear and getting great strength. The external appear- 
ance, however, of the hull is spoiled, and there can be no 
doubt but that the external straps tend powerfully to 
retard the progress of the ship through the water. 
Messrs. Harland and Wolff unite the ends of the plates 
by simple lap joints, the most forward plate always 
lapping over the plate next sternwards, so as to prevent 
increase of resistance. The joints are treble, quadruple, 
and in sume plates quintuple rivetted. The skin plates 
were made by the Steel Company of Scotland—most of 
the beams being by Dorman, Long,and Co.—and are of un- 
usual dimensions, being 24ft. long and 3ft. wide. We 


steamer Persia, built more than thirty years ago, which 
had not a plate in her hull morethan 6ft. long, the normal 
width being 24in. At that time, and for some years sub- 
sequently, no ironmaster would supply plates of more than 
4cwt. without demanding an extra price. The hull of the 
Teutonic is cut up into sections by watertight compart- 
ments in a way to secure the maximum of safety, and all 
the doors can be closed from the fiying deck by pulling 
small wire rope lines, which release hooks holding the 
doors up. We explained in our last impression that the 
descent of the doors is controlled by cylinders containing 
glycerine ; and we also explained the automatic arrange- 
ment by which the doors will close of themselves if the 
water rises unduly in the bilges. 

The ship is propelled by two sets of triple-expansion 
engines, the cylinders being 43in. + 68in. + 110in. x 
60in. Messrs. Harland and Wolff never have photo- 
graphs of their engines taken, so we are unable to give 
The annexed sketch, which is not drawn, it 





bility, which it does in the fullest degree. The condenser 
is quite separate from the engine. It is cylindrical, of brass, 
some 20ft. long, and 7ft. in diameter. The water passes 
through the tubes three times; it is supplied by vertical 
centrifugal pumps by Messrs. Tangyes, of Birmingham. 
There is an air pump at each end, worked by back levers 
by the high and low-pressure engines. These levers also 
actuate the bilge and sanitary ae. The boilers are 
fed by Weir’s vertical pumps, but Worthington pumps 
are also provided. The engines are separated by the 
longitudinal bulkhead, which rises a few feet above the 
water line to a point about level with the cylinder covers. 
The whole of the upper part of the engine-room is com- 
mon to both engines. The engines are placed much closer 
together than they are in the City of New York, and the 
arrangements of the engine-rooms are exceedingly good. 
Access is obtained by winding stairs of — propor- 
tions, and are a vast improvement on the ladders of the 
City of New York. 

The crank shafts are of Whitworth steel, the crank 
pins being 22in. by 22in. The main bearings are not of 
extravagant length. Indeed, they look short, but it is a 
noteworthy fact that they have never yet needed a drop 
of water on them, or heated in the slightest degree to 

ive trouble. The. thrust blocks stand in a conveniently 

rge open space abaft the engines, and under the plat- 
form on which are two powerful electric light engines 
by Messrs. Tangyes, driving dynamos by Messrs. Cromp- 
ton, of Chelmsford, who have carried out all the electrical 
arrangements throughout. 

The valves of the main engines are driven by the 
ordinary link motion, with double bar links. Reversing 
is effected by Brown’s well-known hydraulic gear. We 
have already explained in a previous issue that the screw 
shafts are placed so close together that the screws overlap 
Aft. Gin., and the starboard propeller is astern of the other 
by 6ft. The propellers revolve “outboard.” A large 
opening is made in the dead wood to allow of this system 
of construction. There are no stern brackets, the hull 
being worked out round the screw shaft, and fitted with 
a strong spectacle casting in steel, which carries the stern 
bearings. There is no screw alley in the ordinary sense 
of the word. Each screw shaft—one 199ft. and the other 
205ft. long—runs along a wide chamber, close to the outer 
side which is the skin of the ship. At the other side is 
the longitudinal bulkhead, and in the space between this 


| and the shaft are placed ice-making machines—ammonia— 
have here a remarkable contrast with the old Atlantic | 


by Sulzer, of Winterthur, and the cold air storage holds are 
supplied with cold air by fans from this department. 
Everything is duplicated, so that the machinery at both 
sides of the bulkhead is the same. 

The screw propellers are of manganese bronze, 21ft. 6in. 
diameter and 28ft. 6in. pitch, four-bladed, modified 
Griffiths’ true screws, with a surface of 128 square 
feet each. We believe that better results could be 
got with less pitch. If there were no slip, the screws 
would make 2125 revolutions nearly to the knot. A 
little over sixty-seven revolutions per minute would 
give nineteen knots an hour. The ship actually travelled 
through the water at something over nineteen knots 
with sixty-eight revolutions, so that there is very little 
slip. As the boilers supply abundance of steam—more, 
indeed, than the engines can take—it seems clear that 
considerable advantage would be gained by either 
reducing the diameter or the pitch so as to let the 
engines out. It is certainly a remarkable fact that, with 
all the boasted knowledge of resistance and of the work 
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CONDENSER 


of propulsion, no one is able 
to dedi a screw propeller, 
the precise results to be 
obtained from which he can 
predict with certainty. It 
is trial and error always, 
alike in the Navy and the 
mercantile marine. After 
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all, however, to change a 
propeller is a comparatively 
small matter; but this does 
not affect the question of 
what theoretical science can 
and can not do for the 
shipbuilder. 

Steam is supplied at 1801b. 
by twelve boilers, with 
seventy-two furnaces, and 
a grate area of 1163 square 
feet. They are worked with 
so-called forced draught, on 
a modification of Howden’s 
system, heated air bein 
supplied both above an 
below the grates by fans. 
The arrangements are very 

- different from those on the 








SKETCH PLAN STARBOARD ENGINES, 


will be understood, to scale, will, however, serve to indi- 
cate the arrangement of each engine. All the cylinders 
have piston valves, two each to the intermediate and low- 
ep cylinders, and one to the high-pressure cylinder. 

e cylinders are not steam-jacketted, a very extended 
experience serving to convince Messrs. Harland and 
Wolff that nothing is to be gained from jacketting, at sea 
at all events, unless the steam is permitted to blow 
through the jackets, so as to be constantly renewed. 
This can only be done in a way to avoid much waste and 
loss with great difficulty. All the cylinders of the 
Teutonic are, however, fitted with liners and are air 
jacketted. The intermediate and low-pressure pistons 
have tail rods, but the high-pressure piston has not. 
Al the pistons are covered to impart strength, and have 
been made as light as is consistent with strength. Each 
—— is carried on cast steel frames. In front is an 

frame, and at the back a single frame, so that the 
cylinders are carried each on three points of support, and 
the “three-legged stool” principle is called in to give sta- 





Inman steamer City of New 
York, in which, it will be 
remembered, the wind trunks, 
rectangular in section, are led up through the promenade 
decks on both sides of the deck house. In the Teutonic, 
the air is drawn by the fans through the fidley gratings 
on the flying deck, and there are no cowls visible from 
the promenade deck below. The products of combustion 
rise through two chimneys oval in section, eacl 14ft. on 
the majer axis by 11ft. 6in. wide. Notwithstanding these 
great dimensions, they look very small compared with 
the gigantic structure below them. 

The Teutonic had a preliminary run last week to the 
south of Ireland, much hampered by fog. On Thursday 
morning, the lst instant, she left Liverpool for Ports- 
mouth with a large number of guests invited by Messrs. 
Ismay, Imrie, and Co. The tender left the aga, iy 
a few minutes past 10 a.m. The great ship lay in the 
river not far off. She got her anchor at 11, and 
ees to sea at a moderate pace, the engines making 
orty-eight and fifty revolutions per minute. The Crosby 
lightship was passed at 11.50, the Skerries at 2.50, and 





——— 
gradually worked up to sixty-five revolutions 
attempt whatever was made to drive her. ‘The shi 
after passing Holyhead, kept out to sea, land being sone 
lost sight of. he run down Channel was quite ae 
eventful. There were no warm bearings, no water wa, 
needed, and there was practically no vibration whatever 
We anticipated that the peculiar position of the screws 
would cause a good deal of threshing and give a broke; 
wake, but there was nothing of the kind. In our experi. 
ence we have never seen a wake with 80 little broken 
water or disturbance—indeed it would robably have 
presented very little difference had the ship been 
towed, instead of driven by screws. It was not 
easy to realise the fact that something like 10,099 
or 11,000-horse power was being exerted on the water 
The performance of the bows was very beautiful, 
the waves thrown to port and starboard ‘being com, 
paratively small, the surface water being rolled oyer 
that below it without much disturbance. It is pro- 
per to explain here that the ship has not been 
designed to attain an excessive speed in smooth 
water. She is made rather full below water at the 
bows and sharp above, the object being to make 
her buoyant forward, so that she may not bury herself jn 
a head sea, while she is sharp above the water line to 
reduce resistance to breaking waves. It is common to 
build a ship sharp below and full above, with the idea that 
she will lift when she gets fairly into the wave. So she 
will; but Messrs, Harland and Wolff hold that it is better 
to prevent her from burying herself than to let her bur 
herself first and then lift. It is intended that the 
Teutonic shall be driven through head seas, and that 
although she may not be the fastest fair-weather boat on 
the Atlantic, her average speed shall be as great as that 
of any other steamer; and we see no reason why this end 
should not be attained in the fullest manner. At the 
same time we venture to think that none of her passen- 
gers will desire that her trips should be shortened. They 
would, we hold, rather remain as long on board as 
possible. They cannot be better cireumstanced elsewhere, 

After this digression we may return to the point where 
we left off. The Teutonic ran down Channel all right, 
and on Friday was off Portland at 10 a.m.; the Needles 
were passed at 11.45. The ship was now racing through 
the water at some 22 miles an hour, the engines making 
67 and 69 revolutions per minute. In a very short 
time the fleet at Spithead came in sight. Then speed was 
reduced, and the great ship ran at about 7 or 8 knots 
an hour down the lines, to give those on board an 
opportunity of seeing the men-of-war. At about 1 p.m. 
she dropped anchor, and was soon surrounded by a 
flotilla of vachts and pleasure steamers, all anxious to 
see a ship larger than any man-of-war in the Solent. 
During the afternoon the training brig Exmouth passed, 
and me tacking the main boom knocked a sailor over- 
board. He could swim well, and reached a life buoy 
thrown to him; but, from some cause, he fainted and lay 
across the buoy in imminent peril of his life. The first 
otticer of the Teutonic, Mr. E. R. McKinstry, RNR, 
jumped overboard from the main deck—a great height— 
and reached the drowning man in time to save his life, 
amid the cheers of the crews and passengers. We 
understand that this is the fourth life saved by Mr. 
McKinstry. 

Of the noble and distinguished guests entertained with 
splendid hospitality by Messrs. Ismay and Imrie, it is 
not our function to speak, but we must call attention to 
the thoughtful kindness which led them to take round 
from Liverpool over 150 boys from the training-ship 
Indefatigable. 

Ou Saturday morning the great ship shifted her position 
further up the lines and nearer to the German squadron. 
The storm of rain and wind only served to show how con- 
fortable the ship was—her covered promenade decks sup- 
plying perfect etter. On Sunday afternoon the Emp»ror 
of Germany and the Prince of Wales paid the Teutonic a 
long visit ; the Emperor appeared to take more interest 
in the quick-firing guns than in anything else. The gun 
drill was carried out for him by a crew from the Howe, 
and he had everything thoroughly explained to him. 
Technically educated Germany has yet something to learn, 
it seems, in the matter of guns. Within half-an-hour 
after the Emperor had left the ship her anchor was up, 
and she was steaming for Liverpool, from which port she 
sailed for New York on Wednesday. 

In concluding this notice of the ship, we desire to 
acknowledge the extreme courtesy of Messrs, Ismay and 
Imrie, and every officer on board. The ship was thrown 
open to inspection without reserve; engine-room, boiler- 
room, nothing was kept back. Sir Edward Harland 
never wearied of replying to questions, and to Mr. Pratten, 
the managing engineer of the Belfast firm, and to Mr. 
Sewell, the chief engineer of the Teutonic, not we alone, 
but our readers are indebted for information placed at 
our disposal with a courtesy, the rarity of which renders 
it, like diamonds, the more valuable. 


» but no 








THE ITALIAN WARSHIP ITALIA. 


In publishing engravings of modern warships, it cannot be 
pretended that the beauty of these structures is an essential 
reason for the choice we make. The utility of these ships may 
be taken as only partly proved. The origin of the interest 
which attaches to them must presumably lie in the enormous 
cost of these floating machines, and in the hopeful uncertainty 
as to their behaviour when called upon to do work, at least with 
respect to our own ships. The warships of other nations are 
not uninteresting to us in times of peace, whatever they might 
be in war. We therefore publish on page 114 two views of the 
Italia of the Italian navy, built in Italy and engined by Messrs, 
Penn and Sons. Engravings of other vessels of this navy we 
shall publish in future impressions. 








NaVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Edwin Bell, engineer, to the 
Thames, for temporary service, to date August 1st ; William P. 
Ward, fleet engineer, appointed to the Cambrian, to date August 

th, 


the Stack lighthouse at 3.15 pm. The engines were ! 8th 
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BRAKE DYNAMOMETER USED IN TESTING AJAX GAS ENGINE 
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THE AJAX SINGLE-ACTING GAS ENGINE. 





Tue following is a report on tests of an Ajax patent 
single-acting gas engine by Professor Andrew Jamieson, 
M. Inst. C.E., F.R.S.:— 

The Directors, Glasgow Gas Engine Co., 18a, Renfield-street, 

Glasgow. 

Gentlemen,—I have the pleasure of reporting to you on the 
results of my examination and tests of your 6-h.p. nominal Ajax 
= gas engine, as made at your Bridgeton Works, Glasgow, on 
Saturday, March 9th, and Friday, March 29th, 1889. Diameter of 
cylinder 8in., stroke 15in. The general style of your horizontal 
engine will be readily understood from the woodcut accompanying 
this report, which has been reproduced from a photograph of the 
engine I tested. (Not reproduced. ) 

The distinctive features of your engine are:—(1) The engine is 
of the four-cycle order, and, con- 
sequently, the piston receives an 
impulse from the explosion once 
in every two revolutions when 
working at full power. (2) The 
gas only is cut off from the 
cylinder before the end of the 
inhaling stroke, and is thus per- 
mitted to expand during the 
remainder of this stroke, whereby 
you claim a more perfect mixing 
of the gas and air. (3) The cut- 
off and firing of the explosive 
mixture are effected through a 
conical rotating plug valve, which, 
under normal circumstances, 
floats freely in its well-lubricated 
seat. This valve, therefore, 
absorbs very little power to work 
it—considerably less than the 
ordinary flat slide valve. It 
is rotated but once for every two 
revolutions of the engine, by 
means of worm and bevel wheel 
gearing, driven from the crank 
shaft. {[t should, therefore, wear 
for a longer time without re- 
facing than the ordinary 
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USED ON 9th MARCH. 





| that a very small proportion of the whole power developed in the 
| cylinder is absorbed in working the engine itself. 
| the indicator cards were not taken at the same time as the brake 
horse-power tests, but on a subsequent occasion, owing to the 
| indicator cock having been left at the maker’s works ; co! uently, 
| I do not place the same reliance on them, although the engine was 
run as nearly as could be obtained under the same conditions of 
speed, and brake horse-power. (°) When running the engine 
“light "—i.¢., without any external load—the gas consumed was 
under 40 cubic feet per hour. The mean consumption of gas per 
brake horse-power during the three hours’ run at full normal 
working power was 21°5; and per indicated horse-power, 18-9 cubic 
feet per hour. Between this date and March 29th you ran the 
— almost daily, with the view of testing its lasting qualities 
and of improving the bearing surfaces; and having upon one 
oceasion kept it going for nine consecutive hours at full normal 
working power, with better results than I obtained on March 9th, 








slide valve. I examined it 
carefully before March 9th, 
and again after the run 
on March 29th, and found it in perfect order. (4) By means of a 
small cock outside of the valve casing the mixture of gas and 
air may be regulated to suit any desired proportions, and, 
consequently, you claim that you can thus control the mixture 
to suit the varying qualities of gas found in different towns. 
(5) The governor is of the simplest form possible. It consists of a 
small weight and cam, fixed to the top of the conical cut-off valve. 
The cam acts upon a small roller attached to the admission gas and 
air valve with eaaety. thus keeping the engine going at its 
normal speed. During the tests at full power, on March 9th, the 
engine only missed fire once, and not once during the tests on 
March 29th. In order to thoroughly test the absolute regularity of 
the action of this simple governor, it would be necessary to fit a 
tachometer to the engine, as well as to put it to drive a dynamo in 
circuit with small incandescent lamps. (6) The exhaust valve con- 
sists of a steel lift-valve, fitted inside a chamber on the opposite 
side of the cylinder to the conical cut-off valve. It is actuated by 
“cam and lever, worked by the previously-mentioned worm and 
bevel wheel gearing. (7) The whole engine is very simple and 
strong, with a minimum of working parts. (8) The mechanical 
efficiency, or ratio of brake horse-power, to indicated horse-power, 
as shown by the results of my tests on March 9th, is the best that 
Thave yet come across; for it reached 87°9 per cent.—thus proving 


FULL-SIZE INDICATOR CARD, No. 10, taken at I! a.m. on 9th March, 1889. 


you requested me to test the engine again. Happening to arrive 
at your works at three p.m. on March 29th, when the engine was 
going, I continued the run, and set observations, without stopping 
the engine, until half-past six aan the last half-hour’s tests being 
taken with the gas-cock full open. Seeing that the results 
obtained by you between twelve p.m. and three p.m. agree so well 
with those I took between three p.m. and six p.m., I have given 
the means for each hour, as well as of the whole six hours, in the 
table at the end of this report. It will be seen, by referring to 
the table, that the mean gas consumption per brake horse-power, 
for the six hours’ run, was only at the rate of 20°4 cubic feet per 
hour; also that the consumption and power were very uniform 
throughout. When the gas-cock was turned full open at six p.m. 
the revolutions per minute increased from 177 to 200, and the 
brake horse-power from 8°9 to 10°1, with only an increase of one 
cubic foot of gas per hour per brake horse-power, thus proving 
that there was a reserve of power of 13 per cent. beyond what we 
had been working at, obtainable at a very economical rate of gas 
consumption. These results speak for themselves, and prove that 
your engine is one of the most economical gas engines in the 
market—the most economical that I have ever tested. 

Instruments used.—The indicator employed by me to take the 
indicator cards was that known as T, S. M‘Innes’ patent high- 








On March 29th | 
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Fig. 2— BRAKE USED ON 29th MARCH. 


speed indicator, made at Whitefield Brass Works, Govan, with a 
spring registering 72 lb. to the inch for the nine cards quoted in 
first column of results. It worked vary satisfactorily, ana, as you 
will observe by comparing the cards taken by it with those taken 
by Richards’ indicator, it gives a much steadier and better dia- 
gram. I had the indicator tested in my laboratory at the College 
after the tests of your engine, and found everything correct. The 
mean pressures were found by Amsler’s planimeter, and were al 
checked twice over. During the three hours’ run, on 9th March, 
indicator cards were taken every fifteen minutes ; but, as stated 
above, the indicator cards for the tests of 29th March were taken 
after the brake horse-power tests. The revolution counter was 
one of Messrs. Hannan and Buchanan’s well-known counters. 
It was worked by a connecting-rod direct from the crank shaft. 
The large 100-light meter used by me had been duly tested and 
certified as correct by Mr. James Wilson, the authorised official 
under the Gas Act, at the Government Gas Meter Testing-office, 
Walls-street, on March 5th, 1889. The brake used by me on 
March 9th was of the form shown by Fig. 1, and on March 29th 
by Fig. 2, and is of the same kind as those employed by the 
jurors in the late trials of gas engines under the auspices of the 
Society of Arts, London, and give much more satisfactory and 
uniform results than any other form of brake I know.! The sub- 


Mean Results of a Three Hours’ and a Six Hours’ Continuous 
B.H.P. Tests at Full Normal Working Power; also, Half an 
Hour at Full Power, 





March 29th, 1889. Mean of Six Hours’| 
Tests, 12 to 6 p.m. 


Mean of previous 
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12—6. 


Mar. 29, '89. Full 
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March 9th, 1889. 
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tests, 9.20-12. 20. 
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Net brake load,! | 
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Gas consumption} 
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Pressure just be- } | 
fore ignition in 
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stitution of the spring balance—below—for the dead-weight is a 
decided advantage, since the net load, or difference between the 
true indication on the lower and that of the upper balance, can 
be so easily kept constant throughout the run. e balances, &c , 
were most carefully tested against registered weights, after the 
runs, and the proper allowance was made for the net weight of the 





1 See the Rg os cog of the Institute of Civil Engineers for my 








remarks on this brake, the discussion of Mr. W. Worby Beaumont’s 
per on ‘‘Friction Brake Dy ters,” N ber 18th, 1888 ; also 
Fourth Edition of Jamieson’s ** Steam and Steam Engines.” 
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part of the lower balance which aided the positive pull, as well as 
for the false zeros of each. The circumference of the circle with 
radius from centre of fly-wheel to centre of deadweight was anys | 
17ft. Careful observations of the gas meter, speed indicator, an 
brake load were taken simultaneously every ten (10) minutes 
throughout the whole of the three (3) hours’ continuous tests on 
9th March, and every fifteen (15) minutes throughout the six and 
a-half (64) hours’ run on 29th March. 


Aprul 8th, 1889. ANDREW JAMIESON. 








COMPOUND LOCOMOTIVES, PARIS, LYONS, AND 
MEDITERRANEAN RAILWAY, AT THE PARIS 
EXHIBITION. 


Tue Paris, Lyon, et Mediterranée Company exhibits two 
compound engines, one express and the other goods for heavy 
gradients, which have many features in common, and in both of 
which the changes necessitated by compounding have been kept 
as few as possible, so as to facilitate the eventual conversion of 
existing stock. In both engines the high-pressure cylinders are 
inside the frames, and the low outside, the boiler pressure being 
15 kilos. per square centimetre, or 213 ]b. persquare inch. The 
steel fire-box shells are on the Belpaire system, and the inner 
boxes of copper. The front, back, and lower portion of the 
sides of the fire-box and shell are connected by copper stays, 
and the roofs and upper portion of the sides by steel tie- 
rods, both stays and ties having a 6 mm. or nearly jin. hole 
drilled throughout their length, but closed on the outside, 
for giving warning of breakage by discharging steam or 
water into the fire-box or the atmosphere, as the case may 
be. The fire-box has a brick bridge, and the doors a deflector 
and arrangement for variable admission of air. The shell is 
supported by two rods bearing on the frames, and is other- 
wise stayed transversely. The boiler shell is built up tele- 
scopically of two steel-plate rings, with longitudinal joints, 
claimed to be 25 per cent. stronger than the plates, as shown by 
the annexed sketch. The rivets of the outer seams are spaced 
out widely so as to weaken 
the plates as little as pos- 
sible; and those of the inner 
seams, which alone embrace 
the outer butt strip, are 
spaced twice as near apart, 
so as to permit of caulking 
the outer butt strip. The 
smoke-box has a_ grating 
for arresting sparks; the 
chimney has a damper 
swivelling on a central pin ; 
and the tubes are of iron. 
The grate has flat fire bars 
of wrought iron, with a fire- 
; dropping arrangement at 
the front end. The ash-pan, entirely closed, has doors back and 
front, and a false bottom for directing a draught of air on to the 
trailing axle,so as to keepitcool. The blast-pipesof P.L.M. engines 
are generally fitted with a pair of inclined flaps, as in some of the 
Italian Mediterranean locomotives, recently illustrated in THE 
ENGINEER ; but this arrangement is found insufficient, with a short 
chimney, to give the desired effect. Accordingly, in the present 
engines, the blast pipe is fitted with a central boss, or rather vase- 
shaped core, reaching nearly to the top of the chimney, for spread- 
ing the steam ; and the blast pipe orifice issurrounded byachamber 
with small holes for actingas a blower, the arrangment resembling 
that illustrated in connection with the Midland Railway. The 
boiler is fed by two Kérting injectors, one delivering 9 cubic 
metres, and the other 4 cubic metres per hour. A hose-pipe 
from one of the injectors permits of throwing a stream of water 
over the coal. The frames, which extend the whole length of 
the engines, are stayed transversely at the leading end by an H 
bar, and by the high-pressure cylinders; by the plate and angle 
stays carrying the boiler shell; and at the trailing end by the 
draw-gear cross-stay. 


COMPOUND GOODS ENGINE, 


All the wheels are of wrought iron, stamped under the steam 
hammer on Arbel’s system. For running easily round curves 
the brasses of the leading and trailing axles move laterally in 
their boxes, inclined planes tending to keep them in their middle 
position. The four middle axle-boxes are on the Raymond and 
Henrard system, with three brasses, one above and two at the 
sides, which latter counteract front or back displacement of the 
axles in their boxes under the action of the connecting and 
coupling rods. There are wedges between the brasses and their 
box, and between the box and its guides. The steam passes 
directly from the boiler to the small cylinders by a single pipe 
terminating in the common steam chest, and the exhaust to the 
steam chests of the large cylinders by pipes which traverse the 
upper part of the smoke-box. After acting in the low-pressure 
cylinders the steam exhausts by the blast pipe into the smoke- 
box. The large cylinders are provided with air-admission 
valves, so as not todraw in ashes when running without steam; 
and there is a special cock for admitting live steam into the large 
cylinders on starting. The pistons are of cast iron, with 
steel rods screwed into them. Metallic packing is used for 
the piston and slide-valve rods. The Walschaerts valve gear is 
outside the large cylinders; and the slide-valves have an inside 





passage on the Trick plan, giving additional steam way on 
starting. The crank pins for the coupling rods between the 
second and third axles are so set that the minimum motive mo- 
ment on starting be as great as possible, with the object of 
equalising the motive moments during the run. There is 
only one reversing gear for the high and low-pressure cylinders ; 
and in that the action of the driver, exerted by a hand wheel, 
worm and worm wheel, is supplemented by steam pressure, the 
gear being locked in the position at which it is set by admitting 
oil on both sides of a small piston. Motion is communicated to 
the two lifting links by cams, acted upon together by the hand 
wheel; and the contour of the cams is so arranged as to give the 
best ratio between the two sets of cylinders for each degree of 
cut-off. The starting lever moves in a horizontal plane on the 
right side of the fire-box, as in most of the P.L.M. engines. Both 
engines are fitted with the newest type of Westinghouse brake 
for acting on four blocks to the driving or coupled wheels and on 
all the blocks of the train. On account of the high boiler pressure, 
a reducing valve is inserted in the pipe leading steam to the 
cylinder of the air pump ; and there is a pneumatic whistle for 
intercommunication. The air reservoirs are on the top of the 
fire-box. 

In the express engine, made at the company’s Paris Works, 
the second axle is cranked and acted upon by the high- 
pressure pistons; and the third has outside cranks to take the 
connecting rods of the low-pressure pistons. The first, secund, 
and third axles from the leading end have their journals inside, 
and the trailing axle its journals outside. On each side of the 
engine the load on the driving and coupled wheels is distributed 
evenly on each axle-box through a single laminar spring and a 
compensating beam, while each of the leading and trailing 
wheels has its ordinary spring. The slot-link of the high- 
pressure cylinders is actuated by a parallel motion, oscillating 
with the rod, thus dispensing with excentrics and forming a 
crank-shaft, the two pins of which are connected by a straight 
portion between the two pins. 


a: Se 2 4 
COMPOUND PASSENGER ENGINE. 


In the eight-coupled goods engine, made at the company’s 
Oullins Works, Lyons,all the four axles have inside journals. The 
springs of the first and second are connected, on each side, by a 
compensating beam with unequal arms, which equalises the load 
on the rail; and the load on the third and fourth axles is 
equally distributed by a single inverted spring on each side. 
The crank pins on the two middle axles are spherical for receiv- 
ing the ends of the fore and hind coupling rods. The leading 
dimensions and particulars of both engines are given below. 

, Four-coupled Eight-coupled 

Bngines. loco. ~ 

Thickness of frame plates .. 
Length of grate .. .. .. 
Width of grate > 
Grate area a ee ee ee ee 
Number of tubes .. .. .. 1. «2 oe 
Length of tubes between tube plates .. 
Inside diameter of tubes os #0 2» 
Tube heating surface .. 
Fire-box heating surface 
Total heating surface .. .. .. .. «. 
Internal diameter of large ring of boiler.. 
Thickness of (steel) boiler shell plates. . 

DD ss. ss oh: me . oe 
Height of water above fire-box roof 
Volume of waterin boiler.. .. .. 
Diameter of high-pressure cylinders 
Sa ae 
Diameter of low-pressure cylinders 
Number of axles .. .. .. 

Number of wheels coupled. . 

Diameter of driving and coupled wheels 

Diameter of bearing wheels .. .. .. 

Play of axle brasses in box on either side 

Weight of axles on rails (leading), No. 
” (loco, in running order), No. 


” NO. 
trailing), No. 
_; een 


25 mm. 

2°317 m. 

1°01 m. 

2°34 sq. m. 

185 

4°035 m, 

45°6 mm. ° 
107°86 sq.m. .. 
11°62 sq.m. .. 
119°48 sq.m. .. 
1°26 m. 

14mm. -- 16mm, 

15 kilos. per square centimetre. 
10 cm, ». be 


30 mm. 
2°169 m. 
1-007 m. 
2°18 sq. m. 
247 


415m. 

45°6 mm, 
146°72 sq. m. 
10°96 sq. m. 
157°68 sq. m, 
15 m. 


oom cote 


» 
Total weight (running o: 
- an 40 be. 4s <6 08 
Tractive force at maximum admission .. 
SR ay ae Oke eee Se. en es 


Tenders. 


Capacity of tank .. 
Weight of coal.. 
Wheelbase .. .. 
Diameter of wheels .. .. .. .. 
Weight on rails per axle, leading 
” (tender loaded) middle 


- * trailing s 
Total weight loaded .. .. .. .. 
Total weight light.. .. .. .. .. 


Four-coupled Eight-coupled 
loco. loco. 


161 cu. m. 
3000 kilos. 
3°4m. 

1:2 m. -- 13m. 

11°92 tonnes .. 12,810 tonnes 
12°34 tonnes .. _ 

12°34 tonnes .. 13,500 tonnes 
36,600 tonnes .. 26,310 tonnes 
17,500 tonnes .. 13,310 tonnes 


On Wednesday, 3rd July, nearly one hundred members of the 
Institute of Mechanical Engineers visited the works adjoining 
the Lyons Station, at Paris, of the Paris, Lyon et Méditerranée 
Railway, and were shown over by M. Henry, Ingénieur-en-chef 
du Matériel, M. Vanderheym, locomotive works manager, and 
M. Hovine, carriage works manager. As these shops have 
grown with the growth of the P.L.M. system there is nothing 
very striking in their arrangement ; but a few notes, chiefly 
from personal observation, may not prove without interest. 

At the end of last year the P.L.M. Company had 8495 kiloms., 
or 5278 miles, opened for traffic, including the line between the 
Rhéne and Mont Cenis 144 kiloms., and the Algerian lines 


8 cu, m. 
5000 kilos. 
2°5 m. 





——— 


513 kiloms. Independently of the Algerian portion the 
are now 2470 locomotives, mainly composed of five distinet 
types, to which the stock has been gradually, and is now almost 
entirely, reduced. 
The engines of these five types, all with outside cylinders 
have the following leading characteristics :— , 
Diameter of Coupled 
Cylinder. No. 
05m. = 20in. 


Wheels, 


Service. Diameter, 


. Express .. 
-. Passenger... 
«. Light Goods .. .. 054m, = 2l}in. .. 6 .. lém, = 5ft 
-» Goods (heavy -) O54m, = 21}in, .. 8 .. 126m. = 4ft, gin 

- Ordinary Goods .. 045m. = 18in. .. 6 .. 18m. = 4ft. din, 

Independently of somecompound engines, with onelow-pressure 
cylinder between the two outside cylinders, two compound 
engines each were made last year of the express type, the 
Messageries, or light goods, and the heavy gradient Z0ods, one 
each of the first and last types being sent to the Exhibition 
while the other five are now running. As little change ag 
possible was made in the drawings for compounding, so that the 
remainder of the stock might be the more readily transformed 
if the results should prove satisfactory. , 

The most important works of the P.L.M. Company are at 
Oullins, near Lyons, where there is a foundry which supplies ql! 
the other works. Here are made goods engines and carriages 
employing about 900 and 600 men respectively, while passenger 
engines are made at Paris by about 700 hands, and carriages by 
about 400 hands. There are several works for minor repairs to 
engines, and wagon works at Arles, Dijon, Lyon-Mouche, Lyon. 
Perrache, Marseilles, Nismes, Clermond-Ferrand, and Villeneuve. 
Saint-Georges. 

Carriages and wagons are also obtained from outside, but 
locomotives are almost invariably made at home. Wheels are all 
supplied by Arbel, of Rive-de-Gier, being stamped under the 
hammer on his system; and tires and axles, both steel and iroy 
are also purchased in the rough. Steel tires are still drilled 
through to the outside. 

Tubes are generally of drawn iron. The Belpaire flat-roofed 
fire-box is generally adopted, and both copper stays and steel 
tires have a small hole in the middle for revealing fracture by a 
jet of steam or water. The starting lever is invariably placed 
on the right side of the engine, moving in a horizontal plane, 
A screw reversing gear, in which steam supplements the action 
of the hand, although not beginning the action, is more and 
more coming into use. Boilers are not lagged, but only cleaded 
with thin iron sheets screwed to iron bands, drawn tight round 
the barrel by strap bolts and nuts, with distance pieces at inter- 
vals so as to preserve a fixed layer of air, about l4in. thick all 
round; the back and sides of the fire-box being similarly 
treated. Every care is exercised to make the whole casing 
air-tight, as a draught would, of course, destroy the effect. 
During the visit a double horizontal machine was engaged 
in boring simultaneously a pair of inside horizontal cylinders, cast 
in one piece, having the upper surface hollow like an in- 
verted saddle, with facing strips to receive the boiler barrel, 
But the boring bars of this machine are fixed at an invariable 
distance apart, so that it must soon be transformed or find its 
occupation gone. There is a special department for making and 
repairing tools, and milling cutters are used; but not to any- 
thing like the extent at the Belgian State Locomotive Works, 
Mechlin, or the Great Eastern Works, Stratford. One double 
machine, by Bariquand et Fils, of Paris, with vertical spindles, 
adjustable for distance apart, was fitted with hollow cutters and 
engaged in rounding the edges of a brass plate, fed up hori- 
zontally between them. The erecting shop has a traverser down 
the middle, and one on each side outside the building, two of 
them being worked by steam and one by hand, thus serving the 
cross pits very effectually. 

A rectangular pyramidal frame has been put up for testing 
locomotives, which are raised by screw jacks and then slung by 
their buffer beams, or by adjustable slings passing under the 
leading or trailing ends, when the engines are run round clear of 
the rails at different speeds. The engine makes its own diagram 
of the vertical oscillations, which are very marked ; and instru- 
ments have been devised for recording other phenomena. The 
object appears to be to obtain such a knowledge of the stresses 
and oscillations produced in actual running as to afford indica- 
tions for modification in designs; but the experiments are not 
yet complete, so as to permit of definite conclusions being 
drawn. Still, most of the companies running out of Paris have 
sent their engines to be thus tested, a passenger locomotive 
of the Est Railway being under trial during the visit of the 
Mechanical Engineers. 
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10,000-H.P. ROLLING MILL ENGINES. 


THE engravings which we publish on pages 115 and 118 illus- 
trate what is probably by far the most powerful set of rolling 
mill engines in the world. They are the reversing engines that 
Messrs. Galloways have just made for the Palmer's Shipbuild- 
ing Company, and are for driving a 44in. train for making angle 
irons, H-irons, beams,and joints. The cylinders of the engines are 
56in. diameter by 6ft. stroke, and are fitted with Jvuy’s valve 
gear. The steam pistons are of steel, and the crank shaft is 
built up of mild Siemens-Martin steel, the forgings of which 
weighed over 41 tons before being machined. The finished 
shaft has journals 2lin. diameter, and is of a total length of 
23ft. 6in. To meet the requirement’s of Joy’s valve geur the 
piston valve chests have been arranged on the upper side of 
cylinder, which enables the cylinders to be similar in every 
respect, and special provision is made for expelling the water 
which may be carried over in the form of wet steam. As will 
be seen from the engravings, which are from photographs, the 
engines are of massive construction, and the whole framing is 80 
arranged as to receive the strains in the most direct manner 
possible. The engines here illustrated are similar, with the 
exception of the adoption of Joy’s valve gear, and also with the 
further exception that they are of larger size, to Galloway's 
engines previously made and supplied to many English, conti 
nental, and American steel works. They are constructed fora 
working pressure of 100 lb. to the square inch, and when run- 
ning against suitable resistance would be fully equal to develop- 
ing over 10,000-horse power. The weight of the engines 
illustrated is nearly 300 tons. In the Antwerp Exhibition there 
was exhibited in model a very large rolling mill engine, said to 
be of 11,000 estimated indicated horse-power. A short descrip- 
tion was given of these engines in THE ENGINEER, vol. Ix., p.177, 
but we believe the engines now illustrated are actually the 
more powerful. 








It is said that the Department of Public Works of New 
York City has let a contract to John McQuade to build reservoir A, 
on the Muscoot branch of the Croton River, for 540,610 dols., the 
work to be finished in 700 days. The specifications call for a dam 
90ft. high and 1400ft. long, built of earth, with a masonry heart. 
The capacity of the reservoir will be 7,000,000,000 gallons, 
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HOKKAIDO HARBOURS, JAPAN.? 


Tue Japanese Government seems to be determined to place 
their country in a position to compete with Western nations. 
They see the necessity for a more technical education than has 
been usual there and in most countries, and they do not intend 
to fail in this respect, or to allow themselves to be caught 
napping, and by reason of false pride or indifference to lose any 
of the advantages which nature has afforded them. If they are 
not able to hold their own in the world of science and commerce, 
they are doing their best to remedy their deficiencies in these 
directions by obtaining the assistance of European engineers, 
scientific and commercial men as advisers in their undertakings 
and as trainers for their young men, and by sending representa- 
tives to Europe to learn all they can, and so become instructors 
in their turn. 

The insular position of Japan should make the Japanese, like 
ourselves, a maritime nation. There are already considerable 
exports of fish, seaweed, and agricultural produce, and there is 
every prospect of a large mineral and timber traffic springing up, 
and to meet the demands for shipping, which exist or which will 
be created, it is necessary to provide harbours which shall be 
commodious and safe, and which shall afford facilities for the 
handling and storing of merchandise, timber, and minerals, 
and shall at the same time offer easy and inexpensive access to 
the interior. 

Commercial harbours are for the most part situated on rivers 
and estuaries, because many rivers afford in themselves easy access 
tothe interivr, because they offer facilities forroad and railway con 
structiun along their banks, and because harbours can, as a rule, 
be constructed at or near their mouths more conveniently and 
at less expense than on an open coast or in a land-locked bay. 
Navigable rivers are sluggish in their currents, and therefore 
bring down less matter in suspension than those which are 
more rapid, they also deposit more rapidly, and the bars at their 
mouths are both of smaller dimensions and more easily kept 
clear, when once cut through, than is the case where the matter 
in suspension is greater in volume and carried at a more rapid 
rate. Land-locked bays are very liable to suffer from silt, since 
they are not affected by any of those littoral currents which are 
frequently of great service in maintaining the depth of the 
water at the entrance of harbours situated in deep water or on 
an open sea : 

Mr. Meik particularly advocates the dredging of harbours and 
bars, and emphasises the objection to the use of natural or 
induced scour for effecting this purpose. He says that the 
effect of such action is not to remove the obstruction entirely, 
but to alter its position, and so add to the amount of deposit at 
some other point, and that this is almost certain eventually to 
necessitate dredging on a more extended scale than would have 
been requisite if this means of removing the obstruction had 
been resorted to in the first instance. When, however, the 
range of spring tides does not average more than 3°2ft., as is 
the case in Hokkaido, its use for scouring purposes may be 
almost if not entirely ignored. 

It being admitted that one of the first desiderata in a 
harbour is facility of communication, it becomes necessary to 
consider the different modes of transport in order to form an 
idea as to what requisites are paramount. The methods of 
transport which may be instanced are three, namely, by road, 
rail,and water. The first method is generally cheapest in first 
cost, the second is the most expeditious, and the third is 
generally the least expensive mode of conveyance. If a safe 
and commodious harbour can be provided in a situation which 
will enable advantage to be taken of all three modes of convey- 
ance, such a harbour will be the best that could be fixed upon 
for the development of the internal trade of the country in 
which it is situated, and this will be especially the case in a new 
and undeveloped district where little traffic already exists, and 
therefore the best and most suitable places may be selected 
without scruple or consideration for existing trade. The 
question of cost is of course of vital importance, but it is not 
the cost of the harbour only which must be considered, but of 
the whole combined system of communication ; and a harbour 
which is cheap in first outlay may be an exceedingly expensive 
one to work, either on account of the excessive cost of mainten- 
ance, because there are not suitable facilities for transhipment, 
because of the greater difficulty which would be met with in 
making suitable connections with the interior by road, rail, or 
water, or because, owing to the length or inconvenience of such 
connections, the expense of carriage from the interior to the 
shipping ports would be materially increased. Thus the choice of 
@ port is not governed by its own suitability as a harbour alone, 
but a broad view must be taken of the whole of the circum- 
stances coanected with its position, its safety, its maintenance 
and its access to the interior. 

The island of Hokkaido, to which the report under considera- 
tion particularly refers, is irregular in shape, but its general 
contour is that of a four-sided figure, the sides facing north-east, 
south-east, south, and west. On the north-eastern coast are 
situated three harbours, namely, those of Saruma, Abashiri, and 
Nemoro; on the south-east there are five ports, at Hamasaki, 
Hamanaka, Akkeshi, Kushiro and Tokaichi; on the south one at 
Urakawa; and on the east coast three, namely, those of Ishicari, 
Mashike, Rumor, and Teshiwo. Of these harbours, those at 
Nemoro, Kushiro, Akkeshi Bay, Ishicari, Rumoi, Saruma, 
and Abashiri, are the most important, and are those which the 
Government Engineer, Mr. C.S. Meik, con-~iders to be deserving 
of the most attention, and where the largest expenditure might 
most profitably be made. 

At Nemoro, where there is already considerable trade, it is 
proposed to connect the island of Bentin Seina, which faces the 
east, with the mainland by means of a breakwater, to protect 
the harbour on the north by the construction of a pier running 
in an easterly direction, and to build from the northern 
extremity of the island, and from the mainland, two jetties 
having a width between their outer ends of 300ft., and a depth 
of water of 24ft. Considerable quay space is proposed to be 
provided, and it is intended to maintain a depth of from 25ft. to 
18ft. of water in the harbour for dredging. The cost of these 
works is estimated to be £110,000. As Nemoro offers facilities 
as a strategical or naval harbour, another design is given by the 
engineer involving the introduction of two breakwaters, one 
extending in a northerly direction from the mainland, the other 
being an island breakwater and facing the north; 200 acres of 
anchorage, having a depth of water ranging from 18ft. to 48ft. 
can be protected, the inner harbour remaining the same as in 
the former design. The estimated cost of the larger scheme is 
£528,000. 

At Kushiro, which is situated at the mouth of a small river 
navigable for light draught steamers, and is protected on the 
south and east, it is proposed to expend £102,000 in providing 
two outer piers fcr the purpose of protecting the river mouth, 

and excluding the sand drifts, a jetty and quay wall to serve as 


1 Reports on the Hokkaido Harbours, Japan, by C. JS. Meik, M.I.C.E., 
harbour engineer, Japanese Government. 





a loading berth for steamers, and a jetty or quay inside the river 
mouth, for the use of vessels receiving cargoes of sulphur or other 
produce. : 

Akkeshi Bay can claim to be a natural harbour. It is protected 
on all sides except the south-east, and in this direction the 
opening is only 14 miles wide; the area of water thus enclosed 
is 7 miles long by 44 miles wide, and affords a good anchorage for 
large vessels iv all weathers. Unfortunately, the access to the 
interior is not good; it is thought, however, that £29,000 might 
be expended with advantage in the construction of a pier and 
an approach road. . 

The mouth of the Ishican river is admirably adapted for the 
formation of a commodious harbour, and for opening up a large 
tract of country, and with a small amount of expenditure small 
steamers could navigate the river for a considerable distance, 
and such improvements would tend to the cheapening of the 
cost of the export of coal and other produce, and would drain 
the surrounding swampy districts. Mr. Meik considers that a 
new entrance should be cut, that two converging piers should 
be built of loose stone and concrete blocks, and that dredging 
should be resorted to at an estimated cost of £95,000. 

Rumoi is the next place at which a moderately large harbour 
could be made; it has considerable natural advantages, both of 
site as regards internal communication, the anchorage ground is 
good, and is protected from the north, and an expenditure of 
£170,000 in providing a western breakwater, a rough stone jetty 
trending ina westerly direction, and in deepening the river 
entrance along with the provision of quay space and the execu- 
tion of some dredging, would be money well spent, and would 
provide an inner harbour ten acres in area with a depth of 20ft. 
of water, besides a roomy anchorage. 

The lagoon at Saruma seems to offer the best site for a 
harbour yet considered, as it has a large area of deep water and 
a first-rate anchorage. This, however, is not the view of the 
place taken by Mr. Meik, who considers that any natural 
advantages it may have are more than compensated by the 
disadvantages arising from a very heavy sand drift which would 
make it very difficult to keep the entrance open, and by the 
difference of level between the water in the sea and that in the 
lagoon, which, although only amounting to some 3ft., necessitates 
a width of entrance of 1500ft. in order to reduce the tidal 
currents within manageable limits. As a harbour of refuge 
Saruma offers great advantages, and works have therefore been 
designed which would allow of the entrance of ships of 5000 
tons, the estimated cost of these works being £226,000. Abashiri, 
the last of the ports with which we shall deal separately, is 
situated, like Saruma, on the north-east coast, and is preferable 
to it as a commercial harbour, because it affords easy access, 
through a short river, to a lake 18 square miles in area, and 
having a depth of water of from 18ft. to 25ft. From the head 
of this lake communication with the interior could be easily 
opened up by road or rail. The works proposed to be executed 
ata cost of £112,000 are a pier connecting an island on the 
nerth with the north side of the river, a jetty on the southern 
side of the river, and quay walls on the same side, along with 
dredging to deepen the entrance and to improve the anchorage. 
At the other places mentioned the erection of small piers or 
jetties is recommended at an aggregate cost of £96,500, or the 
institution of tidal observations and the preparation of surveys 
and plans is advised. The total estimated expenditure on the 

ro works at ten harbours, taken on the most extensive 
scale, is £1,358,500 Mr. Meik’s experience in harbour engineer- 
ing is well-known ; indeed his position as harbour engineer to the 
Japanese Government is proof pusitive to this effect, if any were 
wanted, and as he is, so far as we are aware, the only engineer 
in the country who has any experience in harbour work, it is to 
be hoped that he will have full scope for his abilities, and to 
give attention to the improvements of the harbour of Yokohama 
as well as other harbours in the main island. 








NOTES IN PARLIAMENT. 


THE following subjects have received attention during the past 
week :— 

Boiler explosion inquiries.—Mr. Summers asked whether the 
penal clause of the Boiler Explosions Act, 1882, which provides 
that ‘‘the Court may order the costs and expenses of a preliminary 
inquiry or formal investigation or any part thereof, including the 
remuneration of persons holding such inquiry or investigation, to 
be paid by any person summoned before it,” had never on any 
occasion been put in force, although no less than 336 preliminary 
inquiries and one formal investigation had already been held; 
whether any cases had n found where blame could be 
attached and where tbe penal clause would have been applic- 
able. If so, how many such cases were there, and what were 
the reasons which prevented the Act from being enforced in 
each case; and, if the Act did not give the necessary powers, 
whether it was the intention of the Board of Trade to take ste 
to amend the Act so as to give the necessary powers, Sir M. 
Hicks-Beach : Yes, Sir, the facts are as stated in the first para- 
graph of the hon. gentleman's question. Of all the cases referred 
to the penal clause was only applicable in one, namely, that in 
which a formal investigation had been held ; and in that case costs 
and expenses were not applied for, as the circumstances did not 
warrant it. In many of the cases the result of the inquiry was to 
show that blame could have been attached, but no formal investi- 
gation was held, because it was considered that the main object 
had been attained by discovering the cause of the accident. It 
does not appear to me that any further powers are necessary. I 
am, however, carefully considering whether, in the public in- 
terests, the Act could not be more stringently enforced in future. 

Regulatwon of Railways—No. 2.—Bili.—On the motion for the 
second reading of this Bill, Sir M. Hicks-Beach said that was the 
second Bill introduced this session, and that in moving the first he 
had explained its provisions and effect. Since then he had been in 
communication with various persons in the country, and had found 
there was so much opposition to some of its clauses that it would 
be impossible to pass it this session. He had, therefore, intro- 
duced the present Bill to carry out certain important provisions 
with regard to public safety, to which he believed no objection could 
be taken. With reference to the observations of the hon. member 
for Mid Lanarkshire, it might be well to amend the clause as to 
the twelve hours, and leave the number of hours to be fixed by the 
Board of Trade from time te time. He agreed that it wasa mis- 
take to fix those hours in an Act of Parliament. Any attempt to 

rovide compulsorily for eight hours a day and no more oom, in 

is opinion, be not only an impossibility, but would be 
hurtful if it could be carried out. If the hon. member 
pressed that view the only result would be to make it im- 
possible to carry the Bill this session. He would further say that 
there were provisions in the Bill of immense importance to the 
public safety which the hon. member had not even alluded to, and 
which gave the Board of Trade power to enforce the use of appa- 
ratus required for public safety. He would state briefly to the 
House some of the facts which appeared in the report of the Board 
of Trade upon the accidents which bad occurred on railways in the 
United Kingdom during the year 1888, which report would shortly 
be in the hands of hon. members. He found that these accidents 
were separated under several heads, Head C related to accidents 





from trains entering stations at too great speed. The report said 





a 
that of these one accident might have been avoided had there bee 
a continuous brake upon the train, that in another accident 
the automatic action of the vacuum brake prevented an te. 
bound or consequent injury to the pean and that ‘in 
third the non-automatic vacuum brake failed to act on the 
connecting pipe becoming detached, which could not hayg 
occurred had the brake been automatic. Under another head E, 
collisions at junctions, the report said :—‘‘ Of two of these collision, 
a proper system of block working would probably have prevented 
the occurrence, and one collision, had the whole instead of a thirg 
of the vehicles been fitted with continuous brakes, might have been 
entirely prevented or its effect lessened.” The accidents at sidings 
were sixteen in number, and three of them were due to the want 
of absolute block working, two to want of an efficient continuous 
brake, and in two instances attention was drawn to over-long hours 
of work. Under the head of collisions between engines or trains 
meeting in opposite directions there were eight accidents. One of 
these was due to an improper mode of working the block s stem, 
one to a disregard of the rules for working and the Fer 
of block working, and one to a want of proper interlock 
arrangements. In one inst. the conti rake appear 
to have done good service. With regard to the terrible accj. 
dent at Armagh, by which seventy-eight persons were killed 
and 260 inju , the official report tothe Board of Trade said ;— 
‘*This terrible collision would in all buman probability have been 
prevented had the excursion train been fitted with an automatic 
continuous brake instead of, as it was, with only a non-automatic con. 
tinuous brake. . Had the block system been in operation the 
ordinary train would have been standing at Armagh platform 
+ . « and the results of the collision would have undoubtedly 
been much less serious.” He thought he had said sufficient to 
show tbe House the importance and necessity of provisions con- 
tained in the Bill, which would enable the Board of Trade to 
enforce regulations which experience had shown to he necessary to 
safety, and he trusted that hon. members would do their best to 
aid him in passing the Bill intolaw. Mr. Channing drew attention 
to the returns proposed to be made under the provisions of this 
Bill. The returns ought, in bis opinion, to include cases where 
men were employed for twelve hours, and were called upon to 
resume the discharge of their duty without an interval of 
nine hours’ rest. He suggested to the President of the Board of 
Trade that this should be made clear in Clause 3. He most 
heartily supported the view of the right hon. gentleman that 
anything like a compulsory eight hours’ clause would be an utter 
impossibility. He regretted, however, that those portions of the 
original Bill had been withdrawn which related to couplings, 
subways, and automatic brakes, but he hoped the right hon. 
gentleman had not abandoned the intention of dealing with these 
points at some futuretime. He concurred in the general provisions 
of this Bill, and hoped it would become law in the present session, 
Mr. Molloy thought there was no opposition to the Bill on that 
side of the House that could endanger its passing into law. He 
regretted, however, the absence of provisions for the convenience 
of third-class ngers. Mr. M’Laren expressed regret that 
the coupling clause bad been omitted. No doubt the clause 
as it stood was too stringent, but it was a most important 
question, and involved the lives of many of the servants of 
railway companies, He hoped a more moderate clause might 
be suggested which he was sure could be carried if the Govern- 
ment chose to carry it. It was not so much the railway companies 
as the owners of private wagons who were to blame for the frequent 
fatal coupling accidents. Mr. Brunner hoped the Government 
would not attempt to prescribe the kind of brake or carriage or 
coupling which was to be used by railway companies. It would be 
much safer to leave these matters in the hands of those who 
understood them best. The Bill was read a second time, and the 
Committee fixed for Monday, the 5th inst. 

Railway and Canal Traffic Act,—Sir J. Lubbock asked the Pre- 
sident of the Board of Trade whether he was aware that in 
conferences between traders and railway managers (arranged in 
compliance with the Board of Trade circular of the 10th of June 
last) the railway gers tended that the classification men- 
tioned in the Act was a Parliamentary classification which could 
not be arranged asa working classification; that traders were of 
opinion that the classification could be compiled as a working 
eatiection; and that as a result of this difference of opinion the 
conferences between the leading groups of traders and the railway 
managers had proved abortive. Sir M. Hicks-Beach: The confer- 
ences referred to by the hon. member have by no means proved abor- 
tive in all cases, but, on the contrary, in several instances have 
produced results apparently satisfactory tothe traders. I am aware 
of the contention alluded to by the hon. member which has been put 
forward by an important section of traders. But the contention 
appears to me to be based on a misapprehension. When the 
Parliamentary classification is fixed there will be nothing to 
prevent the railway companies, subject to the provisions of the law 
as regards undue preference, from charging a lower rate for any 
article or group of articles than the maximum rate authorised by 
Parliament ; and if they choose to arrange to charge for any of the 
articles placed by Parliament in a certain class the rates authorised 
for a lower class, there is nothing to prevent them from doing 50, 
nor is it in the interests of trade that they should be prevented 
from doing so. A letter embodying the views of the department 
on this point will be shortly addressed to the traders, and so also 
will a circular announcing the procedure the Board of Trade will 
adopt at the hearing of objections, and the time when they will 
commence to hear objections. 

Railway Regulations Bill.—Mr. O'Keeffe asked the First Lord of 
the Treasury whether it was the intention of the Government to 
extend the Railway Regulations—No, 2—Bill to Ireland. Mr. 
W. H. Smith said that the Bill would extend to the whole of the 
United Kingdom. 














“THE PaNnaMA CANAL TO BE COMPLETED BY AMERICAN 
ENGINEERS.—It is stated that the work on the Panama Canal is 
to be resumed, and that it will be placed in the hands of American 
engineers. The Hngineering and Building Record says a new 
company is being organised in France by — capitalists to 
undertake the completion of the canal, and its promoters have 
been negotiating with the American Contracting aud Dredging 
Company to take charge of the entire work of building the canal. 
Commeedere Slavin, the President of the Dredging Company, has 
just sailed for Paris to arrange a final contract with the new 
Panama Canal Company for the completion of their canal. The 
cost of the work necessary to finish the canal is estimated at 
200,000,000 dols. Before leaving, Commodore Slavin, as quoted 
in the New York Star, said:-——-‘‘The new Panama Canal 
Company has got far enough, I know, to appoint a com- 
mission, which is to take inventory of the plant &c., in 
Panama. It was considered a ¢isgrace in France that the work 
should have gone so far and then to stop forever. There are also 
the franchises and the plans, which would be utterly valueless 
without a resumption of the work. The old company issued 
350,000,000 dols. of bonds, 225,000,000 dols. of which were taken, 
the balance remaining in the company’streasury. The work of com- 
pleting the canal, I believe, will cost within 200,000,000 dols. There 
are seventeen miles on the Atlantic coast, and five miles on the 
Pacific coast already finished. That leaves twenty-two miles yet 
to be done, most of which is cutting, upon which there has already 
been considerable work done. The canal can be completed by four 
years from January Ist. The a xr methods of the Americans 
was demonstrated when the dredging was placed in their hands. 
The great rapidity which the improved American methods of 
dredging accomplished opened the eyes of the Frenchmen. The 
same advanced methods applied to the entire work of cutting out 
the eanal will insure the same proportionate rapidity in finishing 
the canal. | 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 


Tue August Bank Holiday, which at the furnaces and also at the 
mills and forges usually means several days, has as usual had the 
effect of somewhat limiting production this week. At the samo 
time the resumption of labour will be somewhat earlier than usual 
this year, for there is plenty of work to be got on with, and in the 
resent state of the market er oy are anxious to finish old 
low-priced contracts, so as to be able to take advantage of the 
higher rates now ruling. iz 

It is indicative of the improved condition of trade that the book- 
ings by the railway companies serving the Midland industrial 
districts, for excursions to holiday resorts, have been heavier than 
for many years past. The numbers of ironworkers and others from 
the Black Country localities has been particularly large. 

That yet further prosperity is, however, in store for the Midland 
trades there are abundant indications ; and, indeed, there is plenty 
of room for it. In many cases masters are but just finishing off old 
contracts booked at lower prices, and they now have to contend 
with the advance in ironworkers’ wages, which took effect last 
week ; whilst the outlook for the autumn sees increases in the price 
of fuel, colliers’ wages having then to further advance in accord- 
ance with previous agreements, , 

A continued good demand is what is wanted, and the indications 
which exist in this connection are received with evident satisfac- 
tion. Thus the me of the Admiralty shipbuilding orders in the 
North; the development of the railway system and trade generall 
in South America, South Africa, and other countries prom 4 
coupled with the announcement in the recently-issued report of the 
employers of labour as to the generally-improved demand in the 
engineering branches, are all welcome signs of the times to Midland 
traders. 

And they are themselves finding that export requirements are 
larger than of late, both for manufactured iron and for constructive 
iron and steel work. The volume of business is certainly increasing, 
but not at a very marked rate, and the autumn demand can 
scarcely be said to have yet well set in. Still, in addition to the 
improved request from the South African and South American 
markets, orders are coming to hand rather freely from the United 
States; and with India, Burmah, China, and Egypt local trade is 
well maintained, 

The better demand lately observable for galvanised sheets con- 
tinues, the prospects of a further upward tendency in spelter 
leading to the giving out of orders previously withheld. 

Good merchant qualities of black sheets are still quoted £7 15s, 
singles and £8 5s, doubles, but some sorts of commoner sheets can 
be had at £7 5s, for singles and £7 15s, doubles, Best sheets for 
stamping are in brisk request at £10. Plates are £7 10s. to £9, 
according to quality. 

The marked bar firms have a good deal of work on their books 
at an average of £8. The Earl of Dudley’s marked bars are 
£8 12s, 6d. 

For common iron the demand keeps up well, and for engineering 
sections makers insist on enforcing the further rise declared last 
Thursday, which brings % rounds up to £7 5s. per ton. Rounds, 
flats, squares, and other sections for engineers’ work continue in 
brisk request. Chain rounds are in very active demand. In this 
description local sales are better than they have been for some time 
past. Cable bars are in strong request, as are also girder and 
channel bars. 

The advance of 10s. which the hoop and thin strip makers 
declared last week is being obtained, the price being now £7 10s. 

r ton. 
aan and tees are being ordered extensively for bridge and 
roofing work. Link rods, nut iron, &c., are in steady request by 
the wagon builders. 

The Earl of Dudley’s name is now mentioned in connection with 
the statement that new basic steelworks were to be started in 
South Staffordshire, There is as yet no official confirmation for 
this statement, but it is known that successful steel furnace experi- 
ments have been going on for some time past on his lordship’s 
behalf, and it is understood that an adaptation of the celebrated 
Round Oak Ironworks, Brierley-bill, for steel manufacture, is not 
at all unlikely, 

For the district trades, the description of steel chiefly wanted is 
one not so much high as to carbon, but one resembling charcoal 
iron—such a steel, in fact, as the Siemens basic process produces, 
This process, moreover, is well adapted for operation in Stafford- 
shire, since pig iron for making it, containing as much as 3} per 
cent. of a can be made from the refuse cinder from the 
Staffordshire puddling and heating furnaces. The tap and flue 
cinder contains sometimes as much as 40 per cent. of iron. It will, 
therefore, most likely be upon the Siemens basic process that the 
— of Dudley will make steel if the present project is carried 
ou 

_ Drawn steel tubes of large size are being manufactured in con- 
siderable quantities for military shell cases, Steel strip is in 
excellent demand, at slightly increased values, The use of steel is 
decidedly increasing in this district for constructive work generally, 
particularly for bridges ; sheets, pla tires, rods, and hoops of 
steel are in growing demand; and spades and shovels, and other 
goods made by the tool firms, are absorbing just now considerable 
quantities, Prices of engineering sections of steel are :—Steel tees 
and channels, £7 15s,; steel angles and bars, £7 5s,; and steel tank 
and bridge plates, £8 5s. 

Pig iron is in excellent demand, the furnaces having as much as 
they cando, It is probable indeed that furnaces now standing 
idle will before long be blown in, if the present demand continues, 
Prices are firm. Staffordshire hot-blast is £3 2s. 6d., part-mine, 
50s. to 55s., and even in some cases 57s. 6d. Cinder pigs can be 
had as low as 45s, Imported pigs are still somewhat scarce at 53s. 
to 55s. for Northamptonshires and Derbyshires. The advancing 
ae of the Middlesbrough pig iron makers is checking the 

usiness they were beginning to do in Staffordshire. 

Ironworks coal is in considerable request, as also is engine slack. 
Medium forge sorts command 8s, "bd. per ton, and the general 
tendency of prices in the manufacturing coal trade, and particularly 
in cokes, is upwards, 

The anchor forgemen in the Dudley, Netherton, and Cradley 
Heath districts will, in accordance with an arrangement entered 
into between their leaders and the employers, receive an advance 
ot wages on Saturday. 

The reconstruction of the Patent Shaft and Axletree Company 
has now been practically completed by the registration, under the 
same name, of a new company, with a capital of £437,500 divided 
into 35,000 preferred shares of £6 10s, each, and 30,000 ordinary 
shares of £7 each, the certificates for which will be issued after the 
call of £2a share upon the old ordinary shares has been paid. 
The directors named in the new articles of association are Messrs, 
T. E. Walker, Richard Williams, Samuel Loveridge, John Brooks, 
leonard Brierley, and J. P. P. Lacy. 

As ’Change closed this (Thursday) afternoon it became known 
that the black sheet iron makers had held a meeting, and had de- 
cided to advance prices 10s. per ton, making doubles £8 15s., and 
lattens £9 15s, 

The prospects of the South Staffordshire Mines Drainage Com- 
mission are improving. Ata ting on Wednesday, the chairman 
drew attention to the new assessment on the mines in the Tipton 
district, which was nearing completion. The total weight of coal 
and fire-clay that had been drawn during the year ended June last 
Was 726,350 tons, which was estimated to produce in rates the sum 
of £18,907 17s, 10d, The cost of the pumping on the output repre- 
sented about 4jd. a ton, and this left the Commissioners a balance 
of about 14d. a ton after payment of expenses, which were about 
£14,500. “He considered it satisfactory that with so small an out- 


put they had been able to pump at the rate of 49d., and if this 











state of things continued, he looked forward to improved financial 


rospects, 
" Between 8000 and 9000 people passed through the turnstiles at 
the Electrical Exhibition, at Birmingham, on Bank Holiday. The 
Exhibition had made several strides towards perfection, including 
the lighting of the stalls with electricity. A large number of 
visitors went down the coai mine, although the electric lighting of 
this department was not then quite completed. 

Among the exhibits connected with electric traction, the Julien 
tramcar is attracting considerable attention, and Messrs, Immisch 
and pam, motor for the propelling of launches is shown as 
equally suitable for use on tramways. Messrs, Shippey show the 
model of a combined brake and starter for tramway use. Much 
interest is taken in the Thomson-Houston Company's system, which 
is claimed to be in use on over fifty tram lines and railways. The 
a agua Electric Battery Syndicate also shows a tramcar 

ttery. 

Messrs, Laing, Wharton, and Down’s exhibit includes examples 
of the famous Thomson-Houston system of electric lighting, a 
system said to have been installed in 500 towns and cities through- 
out the world, and known for its successful use at the American 
Exhibition of last year. In electric fighting | Messrs, Edison and 
Swan’s exhibit is one of the best, and Mr. Edison is expected at 
some time during the exhibition to pay usa visit. Messrs. Fowler, 
Lancester, and Co., of Birmingham, make a similar display of 
appliances, The Planet Electrical Engineering Company show the 
‘* Alpha” arc lamp; Davis and Son have also good lighting plant, 
and Lacombe and Son, of Westminster, and Konradty, of , sea 
berg, show cases of carbons. 

Among applications of electricity to the purposes of trade and 
manufacture are the electric motors, &c., shown by Messrs. Coad, 
London ; Edison and Swan, London ; Wood houseand wson, London; 
Goldston, Middlesborough ; Davis and Son, exploders, lamps, and 
dust-tight tittings for mines; W. and T. Avery, weighing machines; 
Crompton and Co., Chelmsford, a crane for maximum loads of 
18 ewt.; Immisch and Co., Kentish Town; Shippey Brothers, a 
motor for ventilators and fans, an electric dental drill; Laing, 
Wharton, and Down, London, welding apparatus; Elwell, Parker, 
and Co., Wolverhampton; Upton and Son, Birmingham, and 
others; whilst the General Electric Company, of Salford, show 
electrical instruments for use in certain surgical operations. 








NOTES FROM LANCASHIRE. 


(Form our own Correspondent.) 

Manchester.—There is very little material change to report in the 
condition of the iron trade since last week. So far as prices are 
concerned there is a continued strong upward tendency, and 
although the actual weight of buying going on is not large, this is 
due more to the fact that consumers are mostly well covered for 
present requirements than that there is any holding back from 

lacing out orders at current rates. There is, perhaps, no great 

isposition to buy speculatively, but as contracts run out consumers 
do not hesitate about re-covering for their actual wants. Occasional 
outside speculative purchasers who have iron bought at consider- 
ably cain: present rates, force cheap parcels upon the market, 
which are readily picked up; this, however, does not at all affect 
the general upward tendency, which is the result of large actual 
requirements for consumption on the one hand, and a steadily- 
increasing cost of production on the other. The ye move- 
ment at Bmore is chiefly in the raw material, but although 
in finished iron there has been no material quotable advance 
since the quarterly meetings, makers are very stiff at their full 
list rates, and with the output already inadequate to meet require- 
ments, the position of manufacturers is being rendered still more 
difficult by a restriction of the make, which is being brought about 
by the men only starting work each week on the Monday night. 
This action on the of the men has already become pretty 
general throughout Lancashire, and I understand it is now extend- 
ing to other districts. In the steel industry the tendency of prices 
is also strongly upwards, and the better qualities of plates suitable 
for boilermaking purposes have advanced fully 10s. per ton upon 
the minimum figures which were being taken quite recently. Iron- 
founders who have hitherto only very partially benefitted by the 
improvement in trade so far as they have been able to hold out for 
better prices, are now generally advancing their list rates for all 
descriptions of castings. Throughout all branches of the engineer- 
ing trades the activity which 1 have reported now for some time 
past is fully sustained, and there is no falling off in the weight of 
new business coming forward, which is amply sufficient to replace 
old orders as they run out, and generally any new work that is 
now being given out is only being accepted at what may be termed 
fairly remunerative prices, 

The Manchester iron market on Tuesday was only moderately 
attended, and business seemed to be somewhat affected by the 
holidays, but although, comparatively, there was not very much 
doing, prices for all descriptions of pig iron hada strong upward 
tendency, and for most brands advances of 6d. to 1s. per ton upon 
the rates current last week were being quoted. Inquiries of any 
importance were generally for forward delivery, but these makers 
were very cautious about entertaining, except at prices which 
buyers were reluctant to pay. For Lancashire pig iron makers 
advanced their quotations Is, _ ton, forge qualities being quoted 
at 50s, 6d., and foundry at 51s. 6d., less 24, delivered equal to 
Manchester, and at these figures a moderate business has been 
done. The very limited quantity of district brands of pig iron on 
offer in the market scarcely affords a basis for definite quotations, 
but when makers have iron to sell they are generally stiffening up 
in their prices, forge and foundry Lincolnshire now averaging about 
51s, 6d. to 52s. 6d., and rsengg! pete ser 52s, to 53s., less 24, 
delivered equal to Manchester. e continued advance in warrants 

ily has a tendency to stiffen up the prices for outside 
brands an here; good foundry Middlesbrough is not now 
quoted under 51s, 4d, net cash, whilst Scotch makers generally are 
not booking orders except at an advance of about 6d. to ls. per 
ton upon last week’s rates. 

Hematites, although not in very large actual demand in this 
district, are steadily hardening up in price, and good foundry 
= delivered here are not quoted under about 62s. to 62s, 6d., 
ess 24. 

In Seal plates, the makers who were previously the low sellers 
have filled up their books as far as they care to go at the prices 
they have been taking, and £9 5s, is now about the general quota- 
tion for all the better qualities of steel plates delivered to consumers 
in the neighbourhood of Manchester. Consumers hesitate about 
paying these prices, but it is only in very exceptional cases that 
orders can be placed at anything under these figures, and makers 
generally seem very firm in holding out for the higher prices, 

The new business coming forward in this district for finished iron 
is only limited, but makers have generally more than sufficient 
orders already on their books to keep them fully engaged for some 
time to come, and they are exceedingly firm at their full list rates 
of £6 15s. for bars, £7 for hoops, and £8 to £8 5s, for sheets 
delivered in the Manchester district. 

The melancholy death of Mr. Charles R. Sacré, C.E., who 
for a period of nearly forty years occupied the — of engineer 
to the Manchester, Sheffield, and Lincolnshire Railway Company, 
has been received with general regret throughout the engineering 
profession of this district. Mr. Sacré was highly esteemed amongst 
a very numerous circle of friends, and that his long services were 
fully appreciated is evident from the fact that after his official 
severance from the company he was retained by them as their 
consulting engineer. The altogether unexpected sad termination 
of his life may be judged from the fact that I understand the 
deceased gentleman had made every arrangement for a tour 
throughout Scotland with his family, upon which they were to 
have started two days after his death occurred. 

For all descriptions of coal except house fire qualities there is a 
good steady demand, but supplies are still generally plentiful and 








although prices have stiffened up here and there since the com- 
mencement of the month, there is no general advance upon late 
rates. Best coal averages at the pit mouth 10s. to 10s. 6d. per 
ton; seconds, 8s, to 8s, 6d,; common coal, 6s, 9d. to 7s. 3d.; burgy, 
5s. 9d. to 6s. 3d.; and slack from 3s, 9d. to 4s.; for the common, 
to 4s, 9d. to 5s. for the best sorts. 

Barrow.—The hematite pi iron trade has shown further improve- 
ment during the past week. There is a fuller demand from all 
sources, and the business offering represents a very large bulk of 
metal, most of which is for forward delivery. There is a steadily 
increasing consumption of Bessemer qualities of pig iron which are 
in greater use on the part of steelmakers, a condition of things 
which at the present moment shows every indication of permanence. 
Prices have increased to 52s, 6d. per ton net f.o.b. for mixed 

s of B iron, and to 51s. 9d. for No. 3 forge qualities. 
There is no increase to note in stocks, although the output is 
greater than it has been, and it is more than probable that the 
growth of consumption will necessitate additional furnaces being 
put in blast during the remainder of this month. In the steel 
trade the business doing is very considerable, and the greatest 
activity is noticeable on all hands. This is particularly shown, 
however, in the rail trade, and in the steel shipbuilding material 
department. Orders are offering on a large scale for heavy rails, 
and prices are firm at £4 17s. 6d. per ton, light rails, which are 
also in good request, being at from £5 7s, 6d. to £6 2s. 6d. per ton, 
and colliery rails are at £6 17s. 6d. In steel shipbuilding 
material the trade offering is greater than makers can deal with at 
their present rate of production. Pricesare firm at £6 17s, 6d. for 
plates, and £6 2s, 6d. for angles. The trade in billets, tin-plate 
bars, hoops, and general merchant qualities of steel is brisk, and 
prices are firmer, with a general upward tendency. In the ship- 
building and engineering trades there is increased activity to note, 
although no new orders are reported. There is, however, a brisk 
inquiry, and some large contracts are likely to be booked for 
mercantile steamships of a high class. ‘lhe preparations for com- 
mencing work in the construction of the three second-class cruisers 
ordered by the Admiralty at Barrow are in a forward state. 
Most of the steel required for these cruisers is to be made at the 
Barrow Steel Works, which now occupies a place on the first-class 
Admiralty list. Great strides have lately been made at Barrow in 
the development of the steel-casting industry, and at the Barrow 
Steel Works castings up to 20 tons weight can now be undertaken. 
In future all sterns, stern frames, and other heavy steei castings 
required by shipbuilders and others will be carried on at Barrow. 
Thus the order for steamers and sailing vessels at Barrow to be 
built of steel will always mean not only employment tc the ship- 
yards, but to the large steel works adjoining in the manufacture of 
plates and other material. Iron ore —— at late rates, varying 
from lls, to 13s, 6d. per ton, Coal and coke brisk at firm prices. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THOUGH prices of iron and steel continue to advance, there is as 
yet no indication that the maximum value has been reached. The 
quotations now are 62s. 6d. for hematites; common bars, 47s. 6d., 
and in some instances 50s. per ton, delivered at Sheffield. 

Railway material continues in exceptionally brisk demand. 
Several establishments have largely added to their productive 
powers, both in extensive new buildings and the putting down of 
improved plant. Messrs. Craven Brothers, Darnall Carriage and 
Wagon Works, have considerably increased their premises, This 
firm are pressed with work of nearly every description for carriages 
and wagons, both on home and foreign account. In tires, axles, 
and springs, the principal makers are booked well forward, and 
prices are hardening all round, though the quotations given a 
fortnight ago remain unaltered. For steel wheels of all kinds 
there is a demand much heavier than has been shown for a long 
period of years. Makers are now quoting prices which mean a very 
considerable advance, the object being to defer the filling of their 

ks with more work at present. G liy, the leading rail- 
way houses have as much to do as they can well manage before 
Christmas, 

Nuts and bolts are a department in which there is equal activity. 
So much so, that the chief houses can afford to regard new orders 
with equanimity. The result is a diminution in the competition 
for work, and more stiffening in prices. The ruling quotations for 
bolts are now £2, and nuts from £3 to £4 per ton more than in 
December of last year. These pry are pretty certain to be 
increased as the season advances, anufacturers refuse to book 
forward at present values, having regard to dearer fuel, material, 
and labour. 

Crucible steel is also in better request, though the demand for 
the United States is not equal to what was anticipated. It is some- 
what singular that the prices do not advance more materially in 
these finer steels. Makers of Bessemer steel have so rapidly 
improved the quality that crucible is in many instances being supe?- 

ed. A kind of cast steel, which is said to be fairly good as 
— quality, now selling at 28s, the ingot, has to contend against 
a mer brand at 9s, per cwt. When lowest prices are insisted 
upon, it is to be feared that Bessemer will now and again be 
supplied instead of cast steel. 

A iderable ber of files and saws suitable for the Persian 
market have been forwarded to Sheffield, and been inspected by 
the council of our Chamber of Commerce. They are now placed 
in the Western Park Museum, where they will be seen by our 
artisans and manufacturers. The visit of the Shah has caused 
more attention to be given to the Persian dominions as a market to 
be cultivated and developed. At present the Shah himself is an 
excellent customer for the best qualities of cutlery goods, 
particularly in richly-ornamented and jewelled scissors and knives, 

An excellent business is being done in sterling silver and the 
better classes of Sheffield plate. A very large order for sterling 
silver is now being executed for the Continent by one of our 
leading firms. This is one of several important orders recently 
booked, and the outlook in this industry, as well as in certain 
classes of the cutlery trade, is paragreg ? gratifying. Very little, 
however, is at present doing with the United States in cutlery, 
and not much improvement is expected until the ‘‘ fall” orders 
begin to come in. 

essrs, Samuel Thompson and Co., of the Derby Works, Norfolk! 
street, have in operation one of Peach’s patent cutlery grinding 
machines. The inventor states that a youth can grind 2000 blades 
per day ; the firm have also a machine for glazing or buffing the 
blades after leaving the grinder. Two pairs of these machines are 
stated to be equal in capacity to four pairs of grinding machines. 

Mr. Samuel Gray Richardson, of the firm of Messrs, Southern 
and Richardson, cutlery manufacturers, Doncaster-street, Sheffield, 
has been elected Master-cutler of Sheffield. The formal instal- 
lation takes place on the first Thursday in September, the quaint 
ceromonies attendant on the occasion being followed by the Cutlers’ 
Feast in the evening, when it is expected that Prince George of 
Wales will be one of the guests. r. Robert Colver—Messrs. 
Jonas and Colver—Continental Steelworks, and Mr. Robert Belfitt 
—Messrs. Geo, Butler and Co.—Trinity Cutlery Works, are senior 
and junior wardens, Mr. S. E. Howell, the present master, 
remains in office until September 6th. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE attendance at the Cleveland iron market, held in the 
Exchange, Middlesbrough, on Tuesday last, was scarcely up to the 
average. Buyers were plentiful and eager, but sellers were scarce, 
and it was difficult to purchase either for prompt or forward 
delivery. Merchants have to a great extent exhausted their stocks 
and contracts, and makers have but little to sell ; consequently the 
public stores are very largely drawn upon. 
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The July returns, which were much more favourable than had 
been generally anticipated, have had the effect of imparting further 
strength to the market. The value of No. 3 G.M.B. is higher than 
at the beginning of last week by 9d. per ton. For prompt delivery 
42s, 9d. has been paid, and 3d. more for delivery - to the end of 
August. Forge quality has advanced to 41s. 9d., which represents 
an increase of 9d. per ton. 

Warrants are steadily improving, the lowest at which they can 
now be bought being 42s. 7d. per ton. This is equivalent to a rise 
of 43d. during the week. 

_ The decrease in Messrs. Connal and Co.’s Middlesbrough stock of 
pig iron last month amounted to 16,965 tons; the quantity held on 
the 3lst being 194,182 tons. At Glasgow their stock fell to 
oo tons, representing a decrease of 1962 tons during the 
month. 

The total quantity of pig iron shipped from the port of Middles- 
brough during July was 83,482 tons. Of this, 29,901 tons were 
sent to British ports and 53,581 tons abroad. Scotland, as usual, 
the largest customer, took 22,105 tons ; Germany, 20,288 ; Holland, 
9591 ; Russia, 6435 ; Belgium, 5388 ; and Italy, 3400. Shipments 
of manufactured iron amounted to 17,230 tons, and of steel to 
19,264 tons. Of this quantity India took 3586 tons of iron and 
10,085 tons of steel. 

The ironmasters’ statistics for the month of July state that of 
the 155 blast furnaces in the district, 102 are now at work, sixty- 
one being on Cleveland and the remainder on hematite iron, &c. 
The total output of pig iron was 233,629 tons. The aggregate 
stocks on the 31st ult. amounted to 326,929 tons, representing a 
decrease of 27,642 tons upon the returns of the previous month. 

The finished iron trade shows but little change. All the mills 
are in full and steady operation, except for occasional troubles with 
the men. Ship-plates are quoted at £6 5s. per ton, and angles at 
£5 15s. Bars are in somewhat increased demand; £6 is paid for 
common quality, and 10s. more for best. Steel ship-plates are quoted 
at £7 2s. 6d. per ton at works, but for exceptionally favourable 
specifications £7 would probably not be me 

One of the most noticeable phases of modern life is the tendency 
which is shown by the leaders of our great industries to form them- 
selves into societies or institutions. The object of these societies 
is, of course, to promote fraternity and the interchange of informa- 
tion on all technical and other matters in which the members are 
jointly interested. Among them the British Carriage Makers’ 
Institute is by no means the most recent, or the least active. 
Under the presidency of Mr. G. N. Hooper, of London, it has just 
been holding its annual meeting at Newcastle-on-Tyne, and there 
have been present many of the leading carriage-builders of the 
country. Some of the a read, and the discussions which took 
~_ upon them, have mn of considerable interest to engineers. 

‘or instance, a paper was contributed by Mr. J. T. Clark, of Aber- 
deen, on ‘‘The Seasoning and Cutting-out of Timber.” Hestrongly 
recommended that trees when felled should be immersed in running 
water, if possible ; but he admitted that it was only exceptionally 
that facilities existed for this treatment. After speaking of the 
need for great care and long experience in the proper selection of 
timber, he said that there was a general idea that trees which had 
been growing for more than seventy years should be avoided. He 
however, had found that those which were 100 years of age _ 
duced the most durable timber, providing they were in a healthy 
condition. It was important that all timber should be felled in 
mid-winter, and superfluous branches then removed. The trunks 
should be well raised from the ground, not too closely packed, and 
the ends protected from the rays of the sun. 

In the course of the discussion which followed, the president 

remarked upon the fact that the ash, elm, oak, and birch, pro- 
duced timber of different quality when grown abroad to that 
which they produced in England. He attributed this to the cir- 
cumstance that in England they were generally isolated in hedge- 
rows or in parks, whereas abroad they were almost always pro- 
duced in huge forests, where they did not receive the same bene- 
fit from sun and wind. With regard to quality at different ages, 
he thought timber fo!lowed the same course as animal life. It 
was best when at middle age ; then it was in its prime. In youth 
it was immature, and in old age full of weakness. 
+ An interesting paper was then read by Mr. Sydney Lawson on 
‘*The Quality, Durability, and Easy Running of Carriage Axles.” 
The object of this paper was to show the necessity of using the 
best material obtainable for the purpose, and the utmost care and 
the best machinery in its manufacture. A “Collinge” axletree was 
not, as might be supposed, a mere bar of iron on which the wheels 
revolved and the springs were fixed. It was an article the several 
parts of which required special skilled workmanship, with costly 
appliances and tools, to make properly. The material must be 
such as to stand fire well in fagotting and forging, and subse- 
quently, when turned, to admit of a fine, hard, and clean surface. 
Neither must it become weak or brittle from the subsequent pro- 
cess of case-hardening. It is indeed surprising, in view of the 
stresses to which axles are subjected, that we do not more often 
bear of broken ones, and serious accidents resulting therefrom. 

A complete railway has just been offered for sale by auction at 
Darlington. It is the one known as the Merrybent and Darlington 
Railway. It is about six miles long, and extends from a point on 
the South Durham branch of the North-Eastern Railway, about 
two miles west of Darlington, to another point between Barton and 
Richmond. It was made many years ago by a small company of 
gentlemen for the purpose of bringing limestone from various 
quarries in that direction to the Cleveland district. It does not, 
however, appear to have been a suecess, as, with the exception of 
a little occasional traffic, it has been practically inoperative for 
more than ten years. The recent attempt at sale was made by 
order of the Court of Chancery. It was put up at £20,000, and by 
a kind of “Dutch auction” process, the offer was eventually 
reduced to £5000; but, although there was a good attend- 
ance, no bid was made, and co uently the property was not 
sold. It is not improbable that it will eventually be purchased for 
an ‘‘old song” by the North-Eastern Railway Company. This 
has been the fate of various other independent lines which at some 
time have had a brief existence in the district covered by that 
powerful corporation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Tue Glasgow pig iron warrant market was closed on Monday 
owing to the Bank Holiday, and in resuming on Tuesday the tone 
became at once very strong, and there was a further advance in 
prices. Brokers report that the outside public are at length giving 
attention to pig iron as an investment. Warrants are strongly 
held, and the result of purchases is immediately to raise the quo- 
tations, Fully six years have elapsed since No. 3 Scottish pig 
iron was at the price at which it has been sold this week, and the 
general impression appears to be that rates will yet go higher. 
The shipments have not been so large as they were in the = 
week, but they are still above the average, amounting to tons, 
compared with 11,458 in the ore sg week of last year. 
They embraced—to Canada, 1540 tons; United States, 1175; 
Germany, 1086 ; Italy, 850; Holland, 425; Australia, 130; Belgium, 
125 ; France, 97 ; and India, 70; the quantity sent coastwise eing 
2836 tons, against 5186 in the corresponding week. There is no 
change in the amount of the output, and makers’ stocks are 
believed to be much reduced. 

The prices of makers’ pigs are one higher, as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 55s, 6d.; No. 3, 
52s, 3d.; Coltness, 57s. 6d. and 54s. 6d.; Langloan, 56s. 6d. and 
54s. 6d.; Summerlee, 57s. 6d. and 53s. 6d.; Calder, 55s. and 51s. ; 
Carnbroe, 49s. and 47s.; Clyde, 52s. 3d. and 49s; Monkland, 
46s. 9d. and 45s. 6d.; Govan, at Broomielaw, 46s. 3d. and 
45s. 3d.; Shotts, at Leith, 55s, 6d. and 52s. 6d.; Carron, at 
Grangemouth, 53s. 9d. and 49s, 6d.; Glengarnock, at Ardrossan, 





53s, 9d. and 48s. 9d.; Eglinton, 46s. and 45s.; Dalmellington, 
48s, and 47s, Makers are doing a large business direct with con- 
sumers. 

The imports of hematite ore into Clyde ports from Spain during 
July amounted to 28,476 tons, against 42,867 in the same month 
of last year, and 26,485 tons in July, 1887. During the last seven 
months the imports have reached 265,524 tons, compared with 
250,615 in the corresponding period of last year, 256,441 in 1887, 
and 180,340 in the first seven months of 1886. 

In the steel trade there is greater activity, perhaps, than at any 
former time during the present year, and this is saying a very 
great deal. The demand for boiler plates is so pressing, on account 
of the great amount of work in both the marine and land boiler 
departments, that steel makers have been obliged to advance the 
prices of boiler plates by 5s. per ton, the quotations being now 
£8 10s. to £8 15s., less 5 per cent., for delivery in the Glasgow 
district. Ship plates are now quoted at the full top price of 
£7 10s., and reales at £6 5s., although business has recently been 
done in the latter at 2s. to 3s. per ton less. The price of steel 
bars is £7 5s. Makers lay particular stress upon the fact that the 
advance in the prices of manufactured steel has not anything like 
kept pace with the rise in the cost of the raw material. 

The malleable iron department is very busy, and makers state 
that orders have been coming in at a more rapid rate than fora 
considerable time. For sheets and hoops the demand is especially 
urgent, and mal:ers have raised the prices of the former 5s. per 
ton, the quotation being now £7 17s. 6d., less 5 per cent., while 
hoops are at £6 17s. 6d. to £7 per ton. Bars are in good request, 
common bars ranging in price from £6 to £6 5s., and best bars 
£6 10s, to £6 15s. per ton, less 5 per cent. for delivery in the 
Glasgow district. While the home branch of the trade is very 
active, the foreign department is also promising, the considerably 
higher prices that prevail in Lancashire and Staffordshire operating 
in favour of our makers. 

During the past week there were shipped from Glasgow three 
locomotive engines and tenders, worth £14,000, to Vera Cruz; six 
barges, worth £12,690, for Calcutta; machinery, £6100; sewing 
a £1436; steel goods, £4060; and general iron goods, 

42,000. 

The coal trade has been very active, both in the home and ship- 
ping departments. Prices have recovered about 3d. per ton from 
the low level to which they sank fully a month ago. The quantity 
shipped from the principal Scottish ports is about 25,000 tons larger 
than in the same week of last year. In Ayrshire the colliers have 
been taking holidays, and this has restricted business; but the 
falling off there is more than compensated by the increased exports 
from the ports on the Firth of Forth. 

Labour troubles are again threatened in various directions. The 
Ayrshire colliers have resolved to bring out certain collieries on 
strike for an advance; others to follow when the first lot shall have 
gained theirobject. It is not believed that this policy will succeed. 
The carters of Glasgow have been out on strike this week for an 
advance of 2s, a week, and considerable interruption has resulted 
to traffic. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE opening of the Dee Bridge on Saturday was one of the most 
important events of late years to North, and I have little doubt, to 
South Wales. It is another iron link between England and Wales, 
and gives the Manchester, Sheffield, and Lincolnshire Railway, and 
the Midland and Great Northern routes of their own into, first the 
northern, and next, the southern mineral fields) Rumour speaks 
of its important action on Welsh railways; but ee this little need 
be sta at present. The coalfields of North Wales, though they 
lack the importance of those of the South, are yet extensive, and 
susceptible of much further development. Then there are exten- 
sive tracts of lead and silver ore, rich gold fields, and unworked 
quarries of slate, and lodes of manganese, in fact good scope for 
industry and capital. 

It is suggested that Sir Edward Watkin has other designs upon 
Snowdon than those of making it an easier tourist resort. Experts 
in gold, who take the Snowdonian range as volcanic, and believe 
that in the volcanic crucible gold was originally formed, think that. 
great treasures await exploration in the North, 

Trouble seems brewing gst the ir ters and colliers 
again. The iron and steel workers of the leading works held a 
meeting on Saturday evening, in the neighbourhood of Tredegar, 
with a view to establish a stronger union and to agitate for a 10 per 
cent. advance. The time has been chosen with some degree of 
skill. Trade has moved well, prices advanced, and the work- 
men see that there is more difficulty in getting orders 
executed than in obtaining orders; but yes will be very 
rash in taking precipitate action. Last week coke went up at a 
stride, and I find that though the price of pig and steel has 
advanced, steel makers in particular have to contend with higher 
demands for all materials. A leading ironmaster tells me that 
directly an advance in price is carried out there is scarcely an 
article brought under notice but is advanced also. Then iron- 
workers have to consider that for a long time the capital employed 
in ironmaking has been unremunerative. Amongst the more 
thoughtful of the men a desire for a sliding scale is expressed. 
This and an amicable adjustment of present difficulties would be 
hailed with satisfaction. 

Most of the ironworks are in full drive, water getting plentiful. 
Prices are maintained. The boom in coke still lasts, present prices 
19s. and 20s. Large cargoes of iron are expected in from Bilbao, 
Decido, and Povena for Newport and Swansea. 

In the coal world there are also threatenings and rumours of 
coming troubles. Monday’s hoiiday was made the occasion for 
some discussion, but the principal event was the gathering at 
Aberdare on Tuesday by the delegates of the various collieries in 
South Wales and Monmouthshire. Over 60,000 men were repre- 
sented, and the chief points carried were:—To give their repre- 
sentatives on the sliding scale committee full power to come to a 
final settlement, and to solicit another advance. The illogical and 
misdirected action of the men was well shown bya “leader” in- 
sisting that an advance should be demanded based on the condi- 
tions which are yet under discussion. The numbers voting for 
these points were 33,112, against 26,994. So the minority is a 
respectable one, and shows that al) are not of the impulsive school. 
What the minority as well as the coalowners wish is the careful 
arrangement of a scale for the future upon a substantial basis, 
duly prepared by competent hands. The young and impulsive 
demand that an advance be given, justified or not, and would 
wreck the present a with the utmost indifference. I find 
from actual investiyation that boys of fourteen are now getting 
10s. per week, and that men easily earn 30s. and work five or five 
and a-half days a week 

The coal trade continues satisfactory both for steam and house 
coal. Last week Cardiff sent away 160,000 tons foreign, Swansea 
37,000 tons, and Newport, coastwise, 16,000 tons. 

Barry Docks have now been at work for two weeks, and so far 
have only shipped 22,000 tons of coal. e promoters have made 
an agreement with the Vale of Glamorgan Railway so as to get 
access to the Bridgend Valley. This is legitimate ground enough, 
but I must always contend that the Taff Vale | and Bute 
Docks are the natural outlets of the Taff Vale and Rhondda 
Valley. 

There is a movement on foot to forma syndicate in the Welsh 
anthracite coal trade. The motor is in London. 

Swansea has enjoyed a very good week’s trade; coal and patent 
fuel are in free demand. In tin-plates the shipments have been 
affected by the holidays, but next week will see a large dispatch, 
judging from tonnage that is due. Cokes are at 13s. 3d. to 
13s, 6d.; Bessemer, 13s. 9d. to 14s.; Siemens, 14s. to 14s, 6d. 
Prices are firmly held, but new business is quiet. About a-half 
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make last week. ‘Change attendance has been affected both at 
Cardiff and Swansea by the holidays. 

The Rhymney Railway directors give a very encouraging report. 
and announce a dividend of ten per cent. , 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


On the German iron market in general, the former briskness jg 
not only maintained, but even rising from week to week, In 
Silesia the iron trade continues in a good position, The iron and 
steel works are very busy; all sorts of finished iron are in brisk 
demand. In steel plates for boiler-making purposes, as well as in 
sheets, a lively business is carried on. 

On the Austro-Hungarian iron market no great change has taken 
place since last report. Great activity prevails in most branches: 

rices consequently maintain their firmness, Owing to the increas. 
ing demand for pig, the Austrian Alpine-Montau Company has been 
obliged to set up two more blast furnaces, which will be blown in 
in the course of this week. 

Orders for bars are constantly increasing, which may be chiefly 
attributed to the briskness in the building trade and the strong 
demand for railway rolling stock. The business in rails is develop- 
ing in a most satisfactory degree. Orders of great importance are 
about to be placed, «.e., 60,000 q. rails and rolling stock for the 
Rzeszow-Taszlo State Railway, and a supply of 170,000 q. for the 
Austrian State Railways for 1890. Founitiee, machine and wagon 
factories, continue in good operation. 

The Belgiat: iron business has remained in its former lively con- 
dition, and is likely to continue so for some time. Pig tends 
upwards in price; the same may be said of all descriptions of 
finished iron. In all branches inquiries are coming forward most 
freely, and the works are well supplied with orders for a consider- 
able time. In the condition of the French iron market a slight 
move for the better seems to have taken place. Bars and girders 
have been raised 250f. p.t. 

The Rhenish-Westphalian iron market maintains its firmness, 
Great activity exists in the pig iron branch, and buyers are anxious 
to place their orders till the end of this year. Spiegeleisen is very 
firm, chiefly in consequence of the large orders from America, 
mentioned in previous letter. The 10-12 p.c. grade is quoted 
M. 69. ~— pig is in very good request; the same may be said 
of basic. The d for B has kept on its former 
height. Foundry pig finds ready sale at firm quotations, Good 
—— quality No. 1 is noted M. to 64, in the Siegerland M. 62 
to 63; No. 2, M. 60°50; common qualities, M. 47 to 48; foundry 
fis» No. 1, M. 66; No. 2, M. 63; No. 3, M. 59. Bessemer stands 

- 58 to 59, and basic M. 52 to 53. In the wrought iron 
branch the buoyancy of last week continues, inland demand 
for bars is very brisk, and even from abroad inquiries have 
increased of late. The works are all very busy, most of them 
being supplied with orders up to December. The Rhenish- 
Westphalian Wrought Iron Convention has for the present 
suspended sales, being so well placed that they desire no further 
orders. Present prices are firm, but although they may be called 
remunerative, yet they can hardly be said to be in just proportion 
to the raw materials. The same holds regarding the finished iron 
works. The plate mills are, without exception, well employed. 
At a general meeting of the West German Sheet Convention, held 
at Frankfort-on-the-Main, on the 27th of July, the prices for boiler 
‘wenger and tank ditto have been raised M. 5 p.t. ‘The wire trade 

as at last followed the general tone of the market, and it would 
be highly desirable if this long-neglected article could take part in 
the general firm condition of the iron business, For iron wire rods 
M. 130 has been fixed, while in steel they are not to be had below 
M. 127 p.t. Foundries and machine shops, as well as the wagon 
factories, are in active operation. 


Present list prices per ton at works are as follows: good merchant 
bars, M. 140 to 142°50, in some cases M. 145 to 147°50; angles, 
M. 150 to 155; hoops, M. 145 to 155; bars, in basic and Bessemer, 
M. 145 to 155; boiler plates—5 mm.—M. 200; tank do., M. 175. 
Siegen thin sheets, M. 151 to 185; boiler plates in steel cost M. 175; 
tank do., M. 160. Iron wire rods, common quality, M. 130 and 
more, in steel M. 127°50; drawn iron or a wire, M. 130 and 
higher. Steel rails, M. 130 to 135; fish-plates, M. 137 to 145; 
steel sleepers, M. 130 to 140; complete sets of wheels and axles, 
M. 325; axles, M. 235 to 240; steel tires, M. 220 to 235; light 
steel rails, M. 125 to 130 and higher. 

At a tendering for rails for the Alsace-Lorraine Railways which 
took place at Berlin on the 23rd of July, Les fils de Francois de 
Wendel, at Hayingen, got 680 t. at M. 132, free Hayingen, and the 
‘*Rothe Erde,” at Aachen, 1050t. at M. 157 free Wulfingen, the 
last price being stipulated on account of heavy sections, 

It is reported from Magdeburg that from the Ist inst. the railway 
freight on brown coal and brown coal briquettes will be consider- 
ably reduced. The Magdeburg brown coal, which finds its prin- 
cipal market at the numerous sugar works, brick kilns, &c., in the 
neigbourhood, has hitherto had to compete with the Bohemian 
brown coal, which was brought to Magdeburg up the Elbe at 
extremely low freight. 

In presence of the Government authorities, the highly interest- 
ing Steyrthal Railway was tried on the 22nd and 23rd of July, 
and the result has been very satisfactory. The line is to be 
opened on the 18th of August, being the birthday of the Austrian 
Emperor, 











LAUNCHES AND TRIAL TRIPS. 


On the 1st inst. Messrs. Raylton, Dixon, and Co., Middlesbrough, 
launched from their Cleveland Dockyard a fine steel screw steamer, 
the Syria, which has been built for Messrs, Bailey and Leetham, of 
Hull. The leading dimensions of this vessel are:— Length, 277ft.; 
breadth, 38ft.; depth, moulded, 21ft. 9in., with a deadweight 
capacity of over 3000 tons; and she is fitted with raised quarter- 
deck, long bridge, short poop aft, topgallant forecastle, and all the 
latest improvements for a cargo vessel of this description. Her 
engines will be supplied by Mr. George Clark, of Sunderland, of 
170 nominal horse-power, with cylinders 2lin., 34in., and 56in. by 
39in, stroke. 

On Tuesday, July 30th, H.M.S. Redpole underwent her twelve 
hours’ natural draught trial in the Channel, she having been taken 
out of as 8 Dockyard with Mr. B. Dixon in charge of the 
machinery. ‘is vessel is one of three built at Pembroke Yard, 
and engined by Earle’s Shipbuilding and Engineering Company, 
Hull, The results were in every way satisfactory, as the power 
obtained was a mean of 936 indicated _horse-power, or 30 per cent, 
in excess of contract, and a speed of 13°2 knots, Her four hours 
forced draught trial was also brought to a successful issue on the 
1st inst., when she averaged 1243 indicated horse-power and 14} 
knots, after which she was taken back to the dockyard for opening 
up. 

The s.s. Polo, a steel ship, built for Messrs. Thos. Wilson, Sons, 
and Co, for their coasting trade, was launched on the Ist inst. by 
Messrs. Earle’s Shipbuilding and Engineering Company, Hull. 
Her dimensions are 160ft. 7 25ft. by 14ft., with raised quarter deck 
extending over engines and boiler, enclosed bridge amidships, and 
raised forecastle. The captain and officers are berthed under the 
bridge and the crew forward under the forecastle, The hatches 
are designed of large size, and the steam winches, derricks, gang- 
ways, &c., are all arranged to afford facilities for rapid working of 
cargo. The vessel is sc ee with two pole masts. Her 
machinery is on the new quadruple compound system, with four- 
cylinder engines 12fin., 18hin., in., and 89in. diameter by 24in. 
stroke, supplied by a powerful steel boiler with steam of 200 lb. 
working pressure, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Aug. 2nd, 1889, 

Tue iron markets throughout the States have 
developed unexpected strength since July Ist. 
The production of iron for the first six months of 
the year foots up, in gross tons, 3,667,767, against 
3,020,092 tons for the first half of 1888. The 
increased output was for foundry and mill pur- 

s, The production of Bessemer pig iron fell 
off, because of the declining demand for railroad 
building. The consumption of fuel for the half- 
year amounted to 4,107,899 tons. Stocks of pig 
jron in hand on June 30th were 502,934 tons, 
against 300,144 tons six months ago, This sur- 
plus accumulation is rapidly disappearing under 
an exceptionally active demand. e increase of 
iron production in the South was from 279,796 
tons to 364,346 tons in Alabama; in the entire 
South, from 647,000 tons to 744,619 tons, In the 
northern iron-making States the increase has been 
about the same, leaving Pennsylvania out of 
account, Taking six Western States, beginning 
with Ohio, the production of iron for the last half 
of last year was 1,070,256 tons; for the first half 
of this year 1,109,568 tons. Out of the 581 blast 
furnaces in the country, 288 are in blast and 293 
out of blast; but many of these out of blast are 
of no use, 

The report of the Pennsylvania Railroad Com- 
pany shows that the damage done last May by 
the great storm in the Conemaugh Valle 
amounted to 1,500,000 dols. to that company’s 

roperty. The June statement will show a net 
oss of about 800,000 dols. The Reading Com- 
pany’s losses will be about 350,000 dols, from the 
same Cause, 

The iron trade is booming in all directions, 
Mills are crowded with orders, and new work is 
coming in every _ The structural, plate, bar, 
sheet, and pipe mills are practically crowded with 
work for the next ninety days. Prices are firm, 
and it is not probable that any weakness will 
show itself before early winter, even if then, 








NEW COMPANIES. 


THE following companies have just been reg’s- 
tered :— 


Revolving Purifier Company (Anderson Patent), 
Limited. 


This company proposes to acquire and work 
inventions relating to the purifying and filtration 
of water, sewage, and other liquids. It was 
registered on the 26th ult., with a capital of 
£40,000, in £5 shares, The subscribers are :— 


*E. Lyons Evan Thomas, Dock-house, Billiter- 
street, shipowner .. .. «2 ee oe ce oe 
H. J. Williams, 3, Royal Exchange-buildings, 
StRRROEE ns ce cs 4s ty te te 6s ts 
*R. A. Valpy, J.P., Hare-court, Temple.. .. .. 
*T. Forster Brown, C.E., Guild House-chambers, 
a a oe ee ee ee ee 
T. P. Wilson, C.E , 3, Whitehall-place, 8. W. 
F. W. Blunt, 95, Gresham-street, solicitor .. 
E. Gellatly, Billiter-street, shipbroker .. .. .. 
The subscribers denoted by an asterisk are the 
first directors ; qualification, £500 in the capital 
of the company; remuneration, £200 per annum 
each, with £50 additional for the chairman. 


oo 
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Linotype Company, Limited. 

This company was registered on the 29th ult., 
with a capital of £1,000,000, divided into 196,000 
ordinary shares of £5 each, and 1000 founders’ 
shares of £20 each, to carry on business as manu- 
facturers of Linotype machines, and every descrip- 
tion of machines and articles used by printers, 





type-founders, and publishers. The subscribers 
are:— 
Shares. 
Lord Thurlow, 33, Chesham-place, S. W. aa an 1 
Sir Roper Lethbridge, M.P., Sittingbourne. 1 
lionel Asbley, Audley Mansions .. .. .. .. 1 
P. G. C. Shaw, 10, Old Serjeant’s-inn, solicitor .. 1 
Jacob Bright, M.P., 31, St. James's-place, 8.W. .. 1 
lee Hutchins, 4, Bennett-st:eet, St. James's, 
attorney om ee Oe oe ee ee 1 
8. F. Easton, 2, Copthall-buildings, accountant. . 1 


The number of directors is not to be less than 
three, nor more than twelve; the subscribers 
appoint the first; qualification, £500 in shares; 
remuneration—chairman and deputy-chairman, 
£1000 and £750 respectively; each ordinary 
director, £500 per annum, 








THE FLOODS AND THE RENEWAL 
OF BRIDGES ON THE PENNSYL- 
VANIA. 


THE Pennsylvania Railroad has resumed its full 
train service, the New York and Chicago Limited 
going just recently. For some time after the 
opening of the road, the Railroad Gazette says, 
the necessities of the towns along the line com- 
pelled the company to give preference to local 
freight, and the heavy freight movement over the 
Erie and New York Central continues, 

The following notes concerning the damage 
done and the work on hand will be found of 
interest :—East of Harrisburg there was no serious 
damage. At Marysville—west end of the Rock- 
ville Bridge over the Susquehanna—a stone arch 
of two spans of 24ft. each, built on timber founda- 
tions, was undermined, and the arches fell. A 
trestle bas been built, and a new stone bridge is 
to be erected on rock foundations, Eight miles 
east of Mifflin a 10ft. stone arch culvert was 
washed away. It will be replaced as it was 
before. At Lewistown a three-span single track 
iron Pratt truss was carried away. The spans 
were 153ft. each, and the bridge is to be replaced 
by A. and P. Roberts between now and August 
Ist. Of the four-span double track bridge at 
Granville, one span remains, the other three— 
125ft. each—are to be replaced by the New Jersey 
Steel and Iron Company. The Mayes Bridge, 
five spans of 125ft. each, double track, was all 
carried off. Cofrode and Saylor are to build a 
new one, one track to be done by August Ist. 
Of the Manayunk Bridge, which is 57ft. high, 
four of the 125ft. spans were carried off, one 
being left. Cofrode and Saylor will build an 
entire new bridge. 

At Vandevers a stone arch bridge of ten spans, 


ran over the top of this bridge, and carried away 
some of the coping and all of the track, but 
otherwise did no damage, At the west end of 
this bridge 500ft. of embankment 25ft. high was 
washed away. One mile further west was a 
100ft. iron bridge over the canal, Here the east 
abutment was washed away, and the bridge had 
to be taken down. All of the track was —- 
washed away between these two bridges, It will 
be relaid on the same location, est of Mill 
Creek three-quarters of a mile of track was 
washed off an embankment. Three miles 
below Mill Creek the tracks and interlocking 
tower were washed away and the tower has not 
been found. One mile west of Huntington the 
canal bank broke and 400ft. of track was washed 
away. Noff's bridge, consisting of 40ft. iron 
girder trusses, was carried off, as was bridge No. 7 
on the Little Juanita. At bridge No. 13, west of 
Tyrone, the masonry was undermined, The three- 
span plate girder bridge over the Conemaugh at 
the South Fork Station was carried up-stream by 
the flood. This will be replaced by a three-span 
stone arch for three tracks, Drake and Stratton 
being the contractors. This firm will replace the 
celebrated viaduct built by the State in 1832, one 
mile below South Fork. This bridge was 80ft. 
high ; the water came up level with the top 
and carried every vestige of the bridge away. 
The new bridge is to be of two spans of 60ft. 
each, One mile west of Mineral Point the 
channel of the stream was changed when the road 
was built. Here the flood tore out the track for 
a half-mile, leaving no trace of anything like a 
railroad. Bridge No. 6, two miles east of Cone- 
maugb, which was plate girder, three spans, 48ft. 
each, has entirely disappeared, masonry and all, 
It is to be replaced by three 60ft. stone arches, 
by Brown, Emery, and Co., of Bethlehem, Pa. At 
Buttermilk Falls the road was washed away for 
000ft. 


The washing away of the passenger trains and 
engines at Conemaugh is well knowr to our 
readers, There were at this point two main 
tracks and five side tracks, besides a lot of tracks 
tothe shops. The machine shop was 50ft. square, 
the round-house had sixteen stalls, and there was 
a large coaling station, All these, with the signal 
tower, were swept away, except a portion of the 
wall of the turntable pit. Between Conemaugh 
and Johnstown Bridge the track was all carried 
away, but the road bed was not badly damaged. 
On the West Pennsylvania road one pier and 
three spans of the bridge at Blairsville were 
carried off. This was an old wooden bridge con- 
sisting of six 125ft. spans. At Leechburg a new 
iron bridge—three spans of 153ft. each—lies in 
the river. It will be taken up and replaced. At 
East Tunnel a wooden deck bridge—three spans 
of 145ft. each—is wholly gone. It will be replaced 
by an iron bridge. The West Tunnel Bridge was 
considerably damaged. 

Philadelphia and Erie Division.—The Mont- 
gomery bridge consisted of seven 150ft. wooden 
Howe trusses, strengthened with wooden arches, 
Four spans were carried off. The entire seven 
spans will be replaced with iron by A. and P. 
Roberts. At Williamsport wasa Howe truss with 
arches, three spans of 160ft. each. It is to be re- 
built by the road. At Linden, four miles west of 
Williamsport, two of the seven spans were carried 
off. These will be replaced by the company’s 
men. At Keating a een truss, three spans, 
150ft. each, was carried off, and is to be replaced 
with iron by the New Jersey Steel and Iron Co. 
On the Northern Central ten bridges were lost. 
They were all through Howe trusses, and from 
100ft. to 160ft. in length. On the Bedford 
division two bridges were lost. One of them was 
on trestles for repairs at the time of the flood. 

The main line is now double track through, 
except on some of the trestles. A pamphlet has 
been issued, giving a popular account of the 
splendid work done by the company in gathering 
lumber and other material, in massing its men 
from the whole system between New York and 
Chicago and St. Louis, and other measures, by 
which the road was opened in two weeks after 
the flood, 








DriLiinc Cast Iron.—Mr., L. B. Breckenridge, 
the instructor in mechanical engineering in the 
Lehigh bo my has lately been making some 
experiments for the determination of the pressure 
exerted in drilling cast iron. He made acylinder 
in which was a plunger having an area of ten 
square inches, ‘Three small grooves were turned 
in the plunger near its lower end, so as to prevent 
any leakage of the oil with which the cylinder 
was partly filled. ‘Two holes were drilled in the 
cylinder near the bottom, and a steam gauge and 
an indicator were attached. The indicator cord 
was attached to the hub on the shaft of the 
quick return motion lever in order to obtain dia- 
grams of considerable length. When the piece 
to be drilled was resting on the plunger, a diagram 
could be taken which would show the pressure 
exerted in forcing the drill through the work. 
With jin. twist drills the greatest downward 
= was 400 lb.; with jin., 9001b.; with fin., 

100 lb.; with lin., 1450 lb.; and with ljin., 
1800 Ib. 


Rotiine Liquip MeTAL.—Among the interest- 
ing and successful of recent inventions is a rolling 
mill for producing sheet metal direct from the 
molten state, instead of rolling it from a billet or 
bar. A machine of this character has been at 
work for several months at the can factory in 
Maywood, near Chicago. It is used for making 
sheet solder, 6in, or 8in, wide, and ;}%,in. thick, 
which it produces at the rate of 400ft. a minute, 
The apparatus consists of hollow rolls with cold 
water running through them. The water is intro- 
duced through the axles, and the rolls are of 
sufficient size to at once change the jet of melted 
metal] into solid form as fast as it is fed, The 
powerful compression exerted by rolls upon the 
molten metal in forcing it between the two sur- 
faces, and at the same time changing it to a solid 
body, tends to give to the sheet an even and 
highly finished surface. The inventors of the 
machine believe that the principle could be 
successfully applied to the rolling of Bessemer 
steel, as well as to softer metals. Mr. 0. W. 
Potter and other officers of the North Chicago 
Rolling Mill Company recently examined the 
machine, and expressed themselvesas being favour- 





50ft, each, was completed last year, The water 


ably impressed with its work. 





THE PATENT JOURNAL. 
Condensed from the et the Commissioners of 


Application for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

29th July, 1889, 


11,982. OpicmetER, H. G. Whiting, London. 
1,983. Drawine, &c., Corton, &c., W. Golding, Man- 


chester. 
11,984. Arn Exuavustine Cuamper for Foop, J. J. Scott, 
mdon, 
11,985. VenTiLaTinG Rooms, &c., De F. Pennefather, 
mdon. 
11,986. Hinces for Guass Case Doors, F. de Sales, 
Dublin. 


11,987. WasHine Articves, J. Sharp, Rochdale. 

11,988. Linines for Waistcoats, &c., H. Scott, Man- 
chester. 

11,989. TaresHinc Macuine Frames, A. W. Mantle, 
London. 

11,990. Drum Beaters for TuresHino MacuineEs, A. 
W. Mantle, London. 

11,991. Setr-inpicaTine TaRGets, J. Paterson, Glasgow. 

11,992. Tureapinc of NeepuzEs, D, Evans, Redditch. 

11,993. InvALIpD’s Frienp, P. Burrows, Sydenham. 

11,994. Po.isninc Cut Fist, &c., J. Facer, Stour- 


ge. 
11,995. Revotvixc Limper Box, L. K. Scott, Farn- 


borough. 

11,996. Levers and other Instruments, J. Short, 
London. 

11,997. Evecrric Meters, W. Emmott and W. Ack- 
royd, Halifax. 

11,998. Time-cHeckine, &c., Macuises, W. C. Stubing- 

m, London. 

11,999. Furnaces, J. Waters, Glasgow. 

12,000. Corsets, R. Garroway, Glasgow. 

12,001. Lawn Tennis Poves, W. H. Barwell, Radcliffe- 
on-Trent. 

12,002. Truss, V. Fischer, London. 

12,003. Sarery AcTIon for SmaLu Arms, C, E. Batcock 
and H. W. Bateman, London. 

12,004. Peevine of Stone Fruit, &c., G. Lilwall, 
Stratford-on-Avon. 

12,005. Crackine Nuts, G. Lilwall, Stratford-on-Avon. 

12,006. VeLocirepes, W. C. Burton, Flixton. 

— a of Dress Bets, P. A. Martin, Bir- 


mingham. 

12,008. Eyecror Mecuanism of SmaLi-arms, W. H. 
Brighton, ean 

12,009. Specracies, D. McKellar, London. 

12,010. PortaBLe PootocrapPuic CaMERA, W. J. Payne, 
London. 

12,011. SecrionaL CasemMENTS for Founpations, F. G. 
Helmore, Brook Green. 

—— for Sarety Bicycwezs, &c., F. C. Bedford, 


on. 

12,013. Hay CoLiector, E. Ruck, Ponton. 

12,014. WirsprawinG Liquips for Reparrinc Cocks, 
J. W. Black, Glasgow. 

12,015. Ort Lamps, H. C. Carver, London. 

12,016. CorruGaTED Sat Pan, F. D. Rose, Didsbury. 

12,017. Proputsion of Crocks, D. Sherlock and J. 
Eshelby, Dublin. 

12,018. Cork Drawer, C. Jolliffe, Birmingham. 

= Sticina VeceTaB_es, J. Pumphrey, Birming- 

am. 

12,020. Lirg-savinc Pittows for Saips, D, Taylor, 
Liverpool. 

12,021. Exrractinc SceaRr from Cans, A. Chapman. 
—(C. A. Matthey, West Indies.) 

12,022. CrusHinG Mis, C. W. Guy, London. 

12,023. Luccace Carriers for VELocipEDEs, W. H. 
Kitto, London. 

12,024, PorTaBLe Bepsteaps, G. H. Needham, London. 

12,025. Trousers, M. Fraenkel, London, 

12,026. Batu Puzzve B. Pitt, Bristol. 

12,027. VeLocipepes, J. Asbury, London. 

12,028. Propuction of Fumine Sutpuuric Acip, J. D. 
Starck, London. 

12,029. Raisinc TooTHED Drivine Gear, F. Rinecker, 
London. 

12.03v, Evectro-maGcNetic Apparatus, J. Holloway, 
W. R. Mortimer, and A. D’Romtra, London. 

12,031. Compousps for Dyginc, O. Imray. — (The 
Farbuerke vormals Meister, Lucius, and Briining, 
Germany.) 

— Macuines for Makino Capsu.es, P. Bruch, 


on. 

12,033, Propuction of ALumMIniuM, H. Bessemer, jun., 
ndon, 

12,034. Manuracture of Seatisa Wax, H. Bedford, 


mdon. 
12,035. ELectric Meters, G. Forbes, London. 
12 036. Water Meters, W. G. Kent, London. 
12,037. Storinc and SuppLyixe Coat to Fires, W. 


» London. 

12,038. Construction of Orpnance, L. Gathmann, 
London. 

12,039. Hanp Printino, H. 8. Burton, London. 

12,040. ARITHMETICAL PuzzLE, W. P. Kelly, London. 

12.041. Lamp Stanpakps, H. H. Lake.—(A. H. Jones, 
United States ) 

12,042. Music Stranps, A. J. Boult.—(G. Contardo and 
A. Mina, Italy.) 

12,043. Manuracture of Gas, &c., J. F. L. Monier, 

mdon. 
30th July, 1889. 

12,044. Automatic CARTRIDGE Extractors, C. H. 
Maleham, Sheffield. 

12,045. Compinep Gas Enoine and CARBURETTERS, 
H. J. Allison.—(L. F. McNett, United States.) 

12,046. Exrecrric Lysutators, F. Marquard, London. 

12,047. Lumixovs Buttons of ELrcrric BELLs, &c., 
F. D. Leigh, London. 

12,048, VentILATED Cyciine Hoss, J. J. Mason and 
W. R. Lilly, Lincoln, 

“— ComBINATION ToasTinG Fork, C. 8. Cox, Shef- 

eld. 


12,050. CaLENDERING Rois, W. P. Thomyson.—(The 
Granger Foundry and Machine Company, United 
rg | 

12,051. Tension-REGULATING Devices, W. P. Thomp- 
son.—(The Rauken and McDonald Spinning Company, 
United States.) 

12,052. WaTER-TIGHT Partitions for Suips, W. P. 

ompson.—( W. 7’, Sylven, United States.) 

12 —_ Fire Ranges or Grates, F. F, Abbey, Hudders- 

e 


12,054. DistrisutTinc, &c., Gas, B. H. Thwaite, Liver- 


poo 

12,055. AUTOMATIC WATER-SUPPLYING APPARATUS for 
Gas Meters, &c., O. Peischer, London. 

12,056. RounpaBouts, A. Waddington, Leeds. 

12,057. PARALLEL Bar-KNITTING MacuineEs, F, G. 

edges and I, Abell, Leicester. 

12,058, ADVERTISING PuzzLE, E. W. Parish, Leicester. 

12,059. Brakeand Re-sTtarRTING Apparatus, R. Clegg, 
Manchester. 

12,060. SpreapiInc WarTerprroor or other Puastic 
MATERIALS, H. Birley and T. Williams, Manchester. 

12,061. Two-WHEELED VEHICLES, R. Stephens, Somer- 


setshire. 
12,062. TupuLar Lanterns, 8. Snell and G. Pearce, 
‘irmin; 


am. 
12, peal looms for Weavine, J. and H. Stanhope, 
mdon. 

12,064. Repucine the Strain on Bicycie Rivers, B. 
Colbeck, London. 

12,065. Mountine the Bopiges of PERAMBULATORS, W. 
Powles, Birm: am, 

12,066. ELecrric SicNALLING Lamp, T. W. and A. H. 
Watson, London. 

12,067. Box Winpine Tapss, C. Lea, North Stafford- 


12,068. Lupricators, E. Aldersley. J. Comer, R. 
Berger, and F. H, Deakin, Glasgow. : 





12,069. VetocirepEs, H. Edwards, London. 

12,070. Furnaces, A. Weber, London. 

12,071. Musica Instruments, A. Arnstein, London. 
12,072. Rines for Hotpine Keys, &c., W. Farquhar, 


mdon. 

12,073 Baxi and other Castors, R. Johnson, Man- 
chester. 

12,074. Hawp Baas, &c., J. Rosentweg, Glasgow. 

12,075. ConruGaTeD Suoves, G. Hargreaves, Leeds. 

12,076. Mituinc Macaines, G. Richards, Altrincham. 

12,077. Hames, W. B. Threapleton, London. 

12,078. Knitrinc Macuines, G. Stibbe.—(£. Dubied, 
Switzerland.) 

12 079. Weavine Looms, J. W. Green, jun., and G. C. 
Moore, Glasgow. 

12,080. Tings for Bus Harrows, C. F. Millar and M, 
Amos, Bristol. 

12,081. SypHons, G. Macaulay-Cruikshank.—{M. &i rs- 
dorfer, Unitet States.) 

12,082, ELecrric Motors, A. J. Jarman, London. 

12,083. Pencit-HoLpers, F, W. H. Haas, Halifax. 

12,084, Rounpaxouts, J. J. Rugg, Birmingham. 

12,085. Fittinc Macuines for Sausaces, W. and T. C. 
Ovens, London, 

12,086. RarLway SicNaLiine Apparatus, F, N. Kelsey, 
London. 

12,087. CaiLpren’s Cart, A. M. Hill, London. 

12,088. Tennis Scorine, W. A. Price and J. Melling, 
London. 

12,089. Biastinc Cartripces, P. Giffard, London. 

12,090. Putteys, M. Couchman, London. 

12,091. IncanpescenT Gas Burners, C. Clamond, 
London. 

12,092. Coxe Ovens, A. Weber, London, 

12,093. Harts, G. Eiffiaender, London. 

12,094. Courting Raitway CarpriacEs, J. E. Davis, 
jun., London. 

12,095. Paper Bac Macuings, C. B. Stilwell, London. 

12,096. Toot for Cotrinc-ouT BoiLer Tusgs, 8. E. 
Condon, London. 

12,097. Hanaina the Doors of Cas3, C. Glencross, 
London. 

12,098. StopreRinc Bortves, W. C. Bennett, London. 

12,099. Givinc Notice of Escape of Gas, P. A. L. 

Exupere, London. 

12,100. BLock Fuet, L. Furrell, London. 

12,101. Unitinc the Wext, &c., of Boors and Saoes, 

. H. Lake.—{J. S. Turner, United States.) 
12,102. Uritisinc Waste Heat from Steam Enaings, 
. H. Lake.—(H 8S. Robinson, United States.) 

12,103, Paintine and Fotpinc Macuings, J. UC. Fowler 
and E. A. Henkle, London. 

12,104. Lamp Stanparps, H. H. Lake.—(4. H. Jones, 
United States.) 

12,105. SEcTIONAL Bor.ers, J. Bond, London. 

12,106. Sewinc Macuine Atracuments, A. La G. 
Mayo, nD. 

12,107. Sewina Macuine AtracuMments, A. L. G. 
Mayo, London. 

12,108. Urerine Syrinces, J. W. Kirkwocd and 
O. M. E. Bartsch, London. 

12,109. WELDLEss Cuains, H. Rongier, London. 

12,110. Dispetuinc the DisaGreeaBLe EFFLUVIA 
ArisinG from Excessive Perspiration, A. Zunz,— 
(P. Osborn, United States.) 

12,111. Wettand Upper Gorpes for usE in MACHINES 
for Boots and S#ozs, H. H. Lake.—(G. Amborn, jun., 
United States.) 

12,112. Buckues, A. Trechman, London. 

12,113. Forminc Copper Incorts, C. L. Bath, Londor. 

12,114. TREATING FerMeNTeED Liquip, P. G. Wolkvtt, 


London. 

12,115. Benpinc and Corurne Pires, H. H. Lake.— 
H. EB. Fowler, United States.) 

12,116. Taptes, H. H. Lake.—(A. H. Jones, Ynited 
States ) 

12,117. Uncoverine, &c., PaotocraPHic Lens, G, J. 
F. M. Mattioli, London. 

12,118, TrEaDLEes, J. H. Whitney, London. 

12,119. InvaLip Bepsteaps, G. Parrott, London. 

12,120. SypHon Tanks, T. E. Gibbons, London. 

12,121. Ain Motors for Crocks, &c., F. Hoffmann, 


London. 
12,122. Pointep Sprine Cui or Fastenino, F, F. Lee, 

mdon. 
12,123. NaviGABLE Vessrxs for O11s, J. F. Flannery, 


12,124. AERHYDROSTATIC Motor, J. B. Denis, Lordon. 


81st July, 1889. 


12,125. Metatuic Capsutes for Botries, C. Ches- 
wright, London. 

12,126, WaTeR-cLosets, J. and A. Duckett, London. 

12,127. Apparatus for Propvucine Itiusions, W. 
Jinkings, Birmingham. 

12,128. MaNuFACTURE of INFUSORIAL PRESERVES, FE. 
Meyer, Berlin. 

12,129. Securtrne Rais, T. Fairies and T. Ellam, 
Sheffield. 

12,130. Preparinc Zinc Puiates, C. G. B. Brockle- 
hurst, Manchester. 

12,181. Scutcuers, W. Rhodes, Manchester. 

12,132. InvALiIp and Fracture Bens, I. A. Bist, 
Birmingham. 

12,138. SuspenpeRs for Trousers, A. R. Buckton, 


eighley. 

12,134, Dacsmenea ConpEensaTIoN, L. St. Liwreme 
Pendred, Colchester. 

12,135. Evecrric Cut-outs, W. E. Heys.—‘N. and J. 
Chaize, France.) 

12,136. Drepcinc Macaines, E. A. ven Schmict, 
Glasgow. 

12,137. LirrLe Marvet Puzzir, H. Henson, New 
Chilwell. 


12,138. Puzzie, H. W. Ludlow, Birmingham. 

12,139. Construction of MeTatitic Hurpies, C. F. 
Millar, Bristol. 

12,140. Automatic MecHanisM for Gas BURNERS, A. D. 
Durrant, London. 

12,141. CorK-prRawinGc Macurnes, J. Morton, Aston. 

12,142. ScHoot Siates, B. Smith, Bath. 

12.143. Preventine Dogs from biTiNG, K. H. Cornish, 


mdon. 
12,144, Steam Wuipeina Winca, H. J. C. Keymer, 
rleston. 
12,145. Generatine Exectricity, P. M. Justice.—(E. 
G. Acheson, United States.) ; 
12,146. CLornHes Horses or Screens, J. McHardy, 
London. 
12,147, WaTER-cLosETs, C. Darrah, London. 
12,148. Lamps, M. and H. Simpson, Liverpool. 
12,149. Maxine CompBusTIBLE Gases, B. H. Thwaitc, 
verpool. 
12,150, SterHEescorpe Ho.pers, 8. Griffith, Bodlom «b 


‘ortmadoc. 
12,151. Mecnanism for Automatic Macuints, W. J. Ps 


Evans, Catford. 
7 ManuLes, T. Greenwood and J. Whipp, Ro h- 
ale, 
12,153. Exectric CaLL-BeLLs for Hotets, G. Brook, 
Huddersfield. : 
12,154. Putxeys for Ptr Heap Havtackg, J. Derbyshire, 


ndon. 
12,155. Biuiarp TasBies, L. and §, Abrahams, 


jasgow. 
12,156. LappEr, W. M. White, Birmingham. ; 
12,157. Leap Castina Moups, &c., P. J. Davier, 


mdon, 

12,158. MANUFACTURE of GLASSWARE, T. Walton, Livene 
poo — 
12,159. Srockrnes, J. and W. Hearth and W. H. Willie, 

London. 
12,160. TRANSMISSION of PassENGERS, R. Corshar, 
mdon. 
12,161, ELectric ALARM Rva or Mat, J. J. Perkins, 
ondon. 
12,162. Fitrerrnc Apparatus, J. M. Smales, Leaves- 
den, near Watford. 
12,163. AERATED and other Beveraces, R, W. Ander- 
son, London. 


12,164. Makina SxHExts, Ssots, &c., W. Ambler, 
London. 
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12,165. Ware. Tires and other Castincs, W. Ambler, 

London. 

12,166. Sree: and other Sseers and Pxiarss, W. 
Ambler, London. 

—, Castines for Guns and Ssarts, W. Ambler, 


mdon. 

12,168. Fotprve Macuings, H. H. Lake.—(R. W. Waters, 
United States.) 

12,169. Apvertisine, F. H. Little, London. 

12,170. Type-wrirers, J. Turner, London. 

12,17L. Horse Cotiar, F. H. Wenman and H. Bette- 
ley, London. 

— Securimne the Enns of Rais, F. Broughton, 

ni! 


12,173. Battot Boxes, A. Reppmann, London. 
12,174. Drivisc Gear for VeLocirepes, B. Carr, 
ndon. 

12,175. Fountarns, The Aurora Engineering Company 
and A. Fehlen, London. 

12,176. Buorrine Paps, E. Edwards.—(V. A. Endlich, 
Germany.) 

12,177. Bicycies, J. Crawford, Alloa. 

12,178. Fixunc Castors to Cuarrs and TaBces, J. Clark, 
London. 

12,179. Fasrenrnc Doors, J. W. Willcocks and J. 
Harrison, London. 

12,180. Sasa Fasteners, J. W. Willcocks and J. Harri- 
son, London. 

12,181. AURIFEROUS ALLUVIUM, E. Guillemin-Tarayre, 


ndon. 
12,182. CHromatic Printinc Presses, H. F. Wyatt, 


mdon. 
12,183. Serps’ Water-cLosets, E. J. Preston and E. 
W. de Rusett, London. 
12,184. Recorpinc and Repropucine Sounps, H. J. 
Smith, Glasgow. 
—. Distrisutinc Evecrricity, A. H. Howard, 
ndon. 
12.186. Puriryine Atconot, P. C. Rousseau, M. J. de 
Chanterac, and M. J. D. A. de la Baume, London. 
12.187. Manuracture of Frencn Yeast, L. Lederer, 
London. 

12,188. Uriiisinc Evecrric Currents, H. H. Lake.— 
(F. V. Maquaire, France ) 

12.189. Sprine for Acruatinc CLockwork, I. Schein- 
berger, London. 


lst August, 1889, 
2,190. Propucinc Twistep Wire, J. and P. Patchett, 
Birmingham. 
12,191. Osramimnc Carson Acips, &c., C. Kolbe, 
London. 
12,192. Soxrrarre, A. Cecil, London. 
12,193. ApvusTaBLe Sprke ArracHMENT, R. B, Chap- 
man, London. 
12,194. Locks, A. Eveleigh, London. 
12,195. Cyctinc Rartway, W. Wootton, London. 
12,196. Rutine Cricket Scorinc SHeets, H. J. Self, 
London. 
32,197. Toy, E. Loadman, London. 
12,198. Lirtrise Macuivery, D. T. and H. W. Young, 
and E. P. Wright, Birmingham. 
12,199. AUTOMATICALLY Stopping Gates, W. Shilling- 
ford and G. Timberlake, Bicester. 
12,200. Caitp’s Cuarr for Tricyciss, J. H. Skinner, 
East Dereham. 
12,201. Smoke Cow , 8. S. Robson and W. Summerson, 
Sunderland. 
12,202. Comprnation Ink-pot, &c., A. Hancock, Bir- 
mingham. 
12,203. Gas Lamps, A. Heald, London. 
12,204. Gaueine Casks, &c., G. D. Ham, London. 
12,205. AtracHiING Hanpies to CuTtery, A. Hartley, 
Sheffield. 
12,206. Distructinc, &c , MATERIALS, 
Manchester. 
12,207. MoisTENING ATMOSPHERE, &c., W. Tipping, 
anchester. 
12,208. Loom Brakes, H. anc P. Ratcliffe, London. 
12,209. Manvracture of BLack Poppins, J. Hartley, 
8. Dawson, and J. D. Hartley, London. 
12,210. Storinc the Brake Power of VeEHICLEs, 8. 
Miller, R. C. Steed, and F. Gooch, London, 
12,211. Wirxpow Brackets, J. Holt, Bolton. 
12,212. Inxinc the PLatens of Macurnes, Sir J. Farmer, 
Manchester. 
12,218. Woopen Revo.vinc Ssutrers, J. Haskins, 
mdon. 
32,214. SCREW-THREADED Nalis, J. Kendal, London. 
12,215. Ostarninc Goops in a Box, J. Heldmann, 


W. Tipping, 


ion. 
12,216. STEEL Atxoy, J. P. E. C. Stromeyer, London. 
12,217. Cast Sree: Attoy, J. P. E. C. Stromeyer, 


ndon. 
— Metat Strerers, J. P. E. C. Stromeyer, Lon- 
on. 


12,219. LoncrrupinaL Rastway S.eepers, J. P. E. C. 
Stromeyer, Twickenham. 

12,220. SHuTTLE Toncvuss for Looms, T. Shackleton, 
Bradford. 

12 _ Srraikine of Crocks, &c., A. G. G. Cumming, 

asgow. 

12 222. Maxine Mats from Srraw, K. Kottmann, 

12,223. Wiraprawinc Liquips from Bott.ess, H. Goffe, 
Birming! " 

12,224. Tones for Cortinc Harr, H. C. Harrison, Bir- 
mingbam. 

12,225. Fixtnc Merar Lips to Giass Ink Bort es, T. 
Hall.—(J. Storer, Sydney ) 

32,226. Puzzte, T. M. Thompson, London. 

12 227. Firuinc Ovt, &c., Cakes, &c., J. Brady, 


ndon. 
12 228. Ratsinc, &c., Wrspow Sasues, J. Stevenson, 
elfast. 
12,229. Governor Gas Burner, R. Nicho!ls London. 
12,230. Representation of Horse Races, E. A. Wil- 
liams, London. 
12 231. Hann Proves, J. Palmer and G. Bloomfield, 
London. 
12.232. Froor Prates for Bripces, &c., E. Olander, 
London. 
12,233. Reversiste Sarrt Currs, &c, A. E. Adlard, 
London. 
12.234. Brakes for PeRAMBULATORS, 
London. 
17,235. BracrLets, G. Green and E. A. Carpenter, 
mdon. 
12,236. GENERATION of ELectric CuRRENTS, J. Swin- 
burne, Wimbledon. 


bledon. 
— Arr Motors, C. Wells and D. A. Bamford, 
mdon. 
12,239. Steam Encines, C. Wells, London. 
12,240. Heap Fitrmvcs of Umpretias, C. Dumenil, 
London. 
12241. Construction of Fiures, R. W. Western, 


ndon. 

12,242. VeLocrrepe Prpats, H. J. Graham and F. C. 
Ash, London. 

12,243. Bross for BLackixe Boots, A. Gadie, London. 

12,244. Cans, &c., W. de Normanville, London. 

12,245. FLexipce Drawine Macuines, J. 8S. Campbell, 
London. 

12,246. Carpinc Macuines, A. Rivret and H. Honore- 
Colson, London. 

12,247. Watcnman’s Time Detector, O. P. Lochmann, 
London. 

2,248. Hevicat Cort Sprines, W. Blakely, London. 

2.249. EXPLosivE CartTripcEs, J. C. Butterfield and 

T. C. Batchelor, London. 

12,250. VerTicaL Power Hammers, W. and E. Hon- 
neknével, Barmen. 


H. Herring, 


1 
1 


2nd August, 1889. 


2,251. Evrecrric Courter, I. A. Timmis, London. 
2,252. Support for Piants, J. Lord, jun., Manchester. 
.253. GALvaNisinc Wire Nettino, C. Wilcox, Bir- 
mingham. 

12,254. Vatves, G. Richards._(D. W. Payne, United 
States.) 





12,255. Gas Meters, D. Orme, Manchester. 
12,256. VeLocrPepgs, J. Marston and J. Muir, London. 
12,257. Sasn Fast A. Tllidge, London. 
12,2£8. Steam Enornes, A. F. Scott, Bradford. 
12 259. Macic Soap, E. Howell, Giasgow. 
12,260. Nuttocks, E. C. Ibbotson, Sheffield. 
12,261. Razor Strops, W. H. Appleby, Sheffield. 
12,262. SuppLyine Ou to Lamps, J. C. Meyers, Dublin. 
—_. Sash FasTeners, Barnett and Co., Birming- 
im, 
12,264. Jacquarp Macuings, D. and M. Sowden, W. 
ras, and J. Harrison, Halifax. 
12,265. Looms for Weavinec, C. Thompson, Halifax. 
12,266. Water Gas, B. H. Thwaite, verpool. 
12,267. Hooks and Pins, T. W. Broughton, Birming- 
12.268. CartprRen’s Carriaces, A. R. Buckton, 
Keighley. 
12,269. Winpow Fasteners, J. Todhunter, Newcastle- 
on-Tyne. 
12,270. ExecrricaL SigNauuino, H. J. Peddie, Edin- 


uurg! 
12,271. Preventing OverneatTinc of REVOLVING 
Suarts, G. Tolson, Halifax. 
12,272. Generation of Steam, A. Smith, Essex. 
12,273. LuBBICaTORs, Heys.—( Messrs. Schiffer 
and Biidenberg, Germany.) 
12,274. Puates, F. J. Preston and G. W. Pridmore, 
Handsworth, near Birmingham. 
12,275. Knurrrinc Macuinery, G. Stibbe.—(F. Dubied, 
Switzerland.) 
2,276. Coprer, M. Brown, Brighton. 
12,277. Spanner, C. McDermott, Sheffield. 
12,278. Motor Enarnes, J. Heaton and G. H. Holden, 
anchester. 
12,279. Supetyina Lupricant to Steam Enaines, W. 
Lees, Halifax. 
12,260. Sairs’ Ruppers, J. B. Cullen, Liverpool. 
12,281. Frre Licutsr, G. Street, Kingston-on-Thames. 
a Housss, F, H. Ayres and W. Stranders, 
mdon. 
12,283. Fiurep Rouiiers for Srinninc Macnines, C. 
Martinot, London. 
12,284. Stipe Vatves of Stream Enoines, J. Thom, 
London. 
12,285. SHor and Boor Last, B. Thorner, Liverpool. 
12,286. Evecrric Current Meter, Sir C. 8. Forbes, 


mdon. 
12,287. Stream and other Enoines, T. Laker and J. 
lark, London. 

12,288. Cottar Stups, C. J. Southon, London. 

12,289. SHow Carp, McI. J. D. Carter.—(W. Rhodes, 
United States.) 

12,290. Pourine in Fuxnets, W. Blakely, London. 

12,291. Combine Sirk, A. Sauvée.—(A. M. VillyandCo, 
France.) 

12,292. Compounp for Paint, R. Condy, London. 

12,293. AcRicuLTURAL Dritis, C. Stamford, Beverley. 

12,294. Inpicatinc the ApproacHinc of Trains at 
rations, H. Bate, London. 

12,295. Act-prop in TaEaTtres, W. Edwin, Liverpool. 

12,296. Heatine Apparatus, A. Degallier, London. 

12,297. Dress-stanps, H. Rogers, London 

12,298. Case for Ho_ptno Canpves, A. Mellor, London. 

12,299. Poriryinc CergeaL Propucts, H. Simon, 
London. 

12,300. Szzep and Corn Driit, W. C. Edwards and 

. G. Sparkes, London. 

12,301. Loops with Covers, &c., J. Lockhart, London. 

12,302. Spreapine Grain over Fioors, G. F. Redfern. 
—{ Messrs. Wirth and Co., Germany ) 

7. PortaBLe SHower Batu, H. J. Garbutt 


on. 

12,304. FasTenrnc on Buttons with Wire, E. Noelle, 
London. 

12,305. Cottapsinc Sxrrt, E. and E. Heath, London. 

12,306. FiusHinc Apparatus for WATER-CLOsETs, R. 
Swales, London. 

12,307. Expiostve Compounps, A. V. Newton.—(4. 
Nobel, France.) 

12,308. Carriaces for Macuine Guns, T. Nordenfelt, 


mdon. 

12,309. Treatment of Parer, J. Williams, London. 

12,310. Prevention of Rounp SHovuipers, A. Lett, 
London. 

12,311. Dress-HoLpERs, E. L. Shapley, London. 

12,312, Putieys, H. Lea, London. 

12,313. Mauytaintne Evecrro-motive Force, H. Lea, 


London. 
12,314. Esectorn BREECH-LOADING Guns, T. Southgate, 
12,315. "Pacces of Rerininc Goip, G. Kamensky, 
12,816. ‘Seems Cotiars and Sappies, W. J. Angel, 
12,817, — for Fisninc Purposes, J. D. Smithe, 


on. 

12,318. Metatuic Nuts, 8S. F., A. B. Ibbotson, and W. 
Clarke, London. 

12,319. Dry Docks, G. Dixon.—{J. Dixon, Cape Town.) 

12,320. Apparatus for AgRIAL Navication, D. Thayer, 
London. 

12,321. Horses’ Herr, E. Kipling, London, and C. 

er, ord, 
12,322. Treatment of Ores, F. L. Bartlett, London. 


8rd August, 1889. 


12,323. DisPLaAyInG ADVERTISEMENT3, E. J. Barnes, 
London. 

12,324. VenTILATING THEATRES, W. P. Thormpson.— 
(J. Shaw, Spain.) 

12,325. ATtacuMENT for LatHes, &c, W. H. Price, 
Liverpool. 

12,326. Ratsinc Sonken Suips, W. P. Thompson.— 
(F. Binelli, Italy.) 

12,327. HL and T. Burgess and J. A. Wood, 

12,328. Grinpinc Fats of Carpinc Enornes, 8. Mills, 
Manchester. 

12,329. Guipinc CrrcLes of Comprnc Macuines, F. 
Illingworth, Bradford. 

12.330. Cocks, H. W. Ley, London. 

12,331. Execrric Inspicators, F. King and W. P. 
Mendham, tol. 

12,332. Coat CoLLaR ADJUSTER, E. K. Heaps, Sheffield. 

12,333, HeEaTIne GREENHOUSES, E. Kerry, London. 

12,334. New Base for CoLourinc Martrers, J. Dawson, 
Huddersfield. 

12,335. Rotiers used in Manoies, &c, J. Oliver, 
Manchester. 

12 336. Loom Dossies, A. Archer London. 

12,337. Gas Encinges, R. Haddan.—(A. J. 
France.) 

12,338. ExpLostves, C. O. Lundholm and J. Sayers, 
Glasgow. 

12,339. TurnstiLEs, G. Williamson, Leeds. 

12 340. PortaBLe Aerial Raitway, J. R. Irvine and 
W. Oliver, Sunderland. 

12,341. Takusc Sea Sounprnes, A. J. Cooper and E. E. 
Wigzell, London. 

12,342, Cuttine the Rinp off Hams, H. 8. Nisbet, 
Glasgow. 

12,343. Mountina Pxotocrapuic Lensrs, D, W. 
Noakes, 

12,344. Licut 


Mirre, 


on. 
Fotpinc Tasres, A, Paget, Lough- 


rough. 

12,345. Srups, &c., for Horsgsuors, G. H. Dudley, 
Birmingham. 

12.346. Generators for Maxine Carponic Acip Gas, 
E. 8. Chavasse, Birmingham. 

12,347. Sprinos for PeraMBuLaTors, &c., A. Hunnable, 
London. 

12,348. Tomato Cup, G. C. N. Bryan, London. 

12,349. Matcu-Boxes, W. H. Read, London. 

12,350. Curtinc Diamonps, 8. Karakbanian, London. 

12,351. Batt Puzzie, A. Leonhardt, Brixton. 

12,352. UmMBRELLAaS, E. Weidlich, London. 

12,353. Inpicatixe the Stoprino of Trains, G. Wilks, 


ndon. 

12,354. Compressep Biocks, J. Laidler, London. 
12,355. Boxes and other Casgs, W. J. Dixon, London. 
12,356. Evevatep Raitways, A. D, Gates, London. 





12,357. Saretry Stirrup, H. Hayman.—{J. Kelman, 
New Zealand, 
12,358. Heap Trimmincs, E. 8. B. Boys-Tombs, 
ndon. 
12,859. Artiriciat TgeTu, 8S. B. Dewey, London. 
12,360. Burrer, H. H. Lake —(F. K. Norliw, Denmark.) 
12,361. Barrecs or Casks, H. H. Lake.—(W. Frichson, 
Germany. 
ARTHENWARE Covers, J. Wade and J. 
12,363. ORNAMENTING GLass SHapes for Lamps, J. H. 
Walker, London. 
12,364. Pencit Pont Protector, J. Setten and F. 
Durward, London. 
12,365. Horsx Rakes, W. N. Nicholson and W. 
Mather, London. 
12,366. Snap Cartripes, E. Harrison, London. 
12,367. ABSORBENT Fasric, M. Chotzen and O. Silber- 
mann, London. 
12,368. ALKALI SuLpHtpes, A. Brand, London. 
9. TREATMENT of Fire-Bricks, A. Brand, London. 
70, WaTER-suPPLY Systems, N. Simin, London. 
. CLeantne Intestines of AnrmaLs, H. H. Lake. 
—(0. Aberle, United States.) 
. Writing Pens, A. Casserini, London. 
12,373. AgraTino Liquips. R. J. Eke, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Offcial Gazette. 


404,484. Dynamo-ELectric Macuine, W. Hockhhausen, 
Brooklyn, N.Y. —Filed February 1st, 1886. 
Claim —Q1) In a dyn lectric hine or motor, 
an armature core or carrier provided with shallow 
grooves or flutings, in which the armature conductors 
are partially embedded, as and for the purpose de- 
scribed. (2) In a dynamo-electric machine or motor, 
a field-of-force magnet consisting of two electro-mag- 
nets whose cores are curved in the are of a circle 
which, prolonged, would pass through the centre of 
the armature, and which magnets have their core ends 
of the same name sangustioniy distinct, so far as con- 
cerns union, by a mass of magnetic material, but held 
in proper proximity and properly formed to constitute 
together a field-of-force pole piece. (3) In a dynamo- 
electric machine or motor, a field-of-force pole piece 
consisting of two maget core ends of the same polarity, 
arranged in proximity, with the axes of the magnet 
cores at the end presented to the armature forming 
substantially a perpendicular to the circle of the arma- 
ture periphery, in combination with uniting pieces of 
non-magnetic material, as and for the purpose de- 
scribed. (4) In a dynamo-electric machine or motor, 
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a field-of-force magnet consisting of two electro-mag- 
nets having like poles arranged on the same side of 
the armature, the cores of said ets being formed 
of iron masses continuous in the direction of the 
magnetic axes, of the same or less area in cross-section 
than the body of the cores, as and for the purpose de- 
scribed. (5) In a dynamo-electric machine or motor, 
a field-of-force magnet composed of two electro-mag- 
mets whose like poles are placed in proximity, but are 
magnetically disunited, in combination with the unit- 
ing diamagnetic block, and whose magnetic axes 
continued from their pole ends would cut the circular 
periphery of the armature at a right angle. (6) Ina 
dynamo-electric machine or motor, a field-of-fore 
magnet composed of two separate electro-magnet. 
having their like poles juxtaposed, and whose poles 
are composed of curved iron plates superposed as de- 
scribed, the planes of said plates being transverse to 
the plane of curvature. 


404,804. Hyprocarpon Burner, W. Snee, Pittsburg, 
Pa.—Filed February 26th, 1889. 

Claim.—(1) In a boiler furnace provided with a fire- 
box, the combination of the fire-box, the dome-shaped 
hood within the same bent downwardly and forwardly 
at its front side, the deflector arranged below the 
forward part of the hood, and the burner located below 
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the arched top and within the hood, substantially as 
and for the purpose shown and set forth. (2) Ina 
boiler furnace provided with a fire-box, the combina- 
tion of the exterior fire-box communicating with the 
flues of the steam g tor, the busti hamb 

located within the fire-box having an arched or dome- 





shaped top and narrow mouth or outlet facing the 
front end of the fire-box, the burner located within 
the combustion chamber below its arched top and 
back of its outlet, the air valve in the bottom of the 
combustion chamber encircling the burner, and the 
bottom valve in the fire chamber outside of the com- 
bustion chamber, but below the outlet of the same, 
we and for the purpose shown and set 


404,905. Low-rressure Enoine, H. Hach, Bristol, 
Conn,.—Filed December 22nd, 1886. 


Claim.—In a condensing sapee, the combination 
with a steam cylinder in which a vacuum is produced 
by condensation in the normal operation of the engine, 





—_ 


of a drip discharge valve constructed and arranged to 
be opened by ap er within the cylinder, closed 
when a vacuum is formed therein solely by the pressure 
of the atmosphere, to which its outer end is directly 
exposed, and made adjustable in its opening to conform 
to the amount of water condensed, whereby the con. 
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densed water is freely and completely discharged 
without the expenditure of any power other than that 
required for moving the valve, and whereby the 
holding of water in the cylinder after the engine is 
sto is avoided, substantially as set forth, 


404,925. Stream Trap, J. F. McElroy, Lansing.— Filed 
July 80th, 1888. 

Claim.—{1) The combination of the casing provided 
with abend or offset E at one end, an expansion-rod 
enclosed within that casing and passing with its free 
end through the bent portion or offset of said casing 
to the outside, the lug H, into which the expansion. 
rod engages, and the lock nuts I and J, substantially 
as described. (2) The combination of the casing con- 
sisting of the parts A, B,and ©, the offset E of the 
part A, the expansion-rod G, within the casing and 
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peeing through the offset E to the outside, the 
ug H, into which the ex jion-rod engages, the 
adjusting nuts I and J, the multiplying lever 
fulcrumed at and pivotally secured with the short 
arm to the expansion-rod, the valve O, carried by the 
long arm of the lever and having the valve stem P, the 
collar Q upon said valve stem, the spring R, and the 
nipple T, secured in the walls of the casing, the parts 
being arranged and constructed to operate substanti- 
ally as and for the purpose described. 


404,940. Mitiinc Currer, A. Whitney, 
Conn.—Filed February 18th, 1889. 

Claim.—(1) In a milling head, the combination of the 
central plate or body carrying one set of cutters and 
having a laterally projecting threaded ring, the 
sliding ring thereon, and carrving another set of 
cutters, an means, substantially as described, 
serving to adjust said sliding ring and cutters relative 
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to the other set of cutters carried by said body, all 
substantially as described. (2) In a milling heaa, the 
combination of the body 4, having th ed ring 5, 
cutters 6, adjustably fixed in said ly, the sliding 
ring 10, carrying a second set of cutters, the ring nut 
12, and means substantially as described, connecting 
said rings 10 and 12, the one to turn on the other, 
substantially as described. 


405,150. Srnoie-actina Steam Enaine, F. W. Dodd, 
Osborne-vroad, Forest Gate, County of Esser, England, 
—Filed October 17th, 1888, 

Claim.—A single-acting engine furnished with a 
trunk piston, in the walls of which are supply and 
exhaust passages which are opened and closed by the 
motion of the piston, the one e receiving steam 
or other fluid from a port in the cylinder and trans- 


mitting the same to the working face of the piston, and 
the other conducting the spent steam to the exhaust 

rt in the wall of the cylinder, such trunk piston 
see Hae a seat for the reception of the head of a con- 
necting rod, so formed as toclose and open alternately 
by its oscillation the supply and exhaust passes in the 
piston, for the purpose above set forth. 


405,227. Borer Stay, H. Schaubel, Philadelphia, Pa. 
—Filed January 24th, 1889. 

Claim.—(1) A boiler stay consisting of a tube, tube 
sheet, bolt, and nut, the tube having a tongue and 
shoulders on its periphery, and the walls of the open- 
ings of the sheet being grooved, said tongue entering 





Wy 


the groove in the tube sheet and said shoulders em- 
bracing cppanite sides of the sheet, the s named 
being combined substantially as described. (2) A 
boiler sta: of a tube, bolt, and nut, substan- 
tially as described, the head of the bolt and the nut 
having grooves on their inner faces, as stated. 
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HOW GUNNERY QUESTIONS ARE SETTLED BY 
CALCULATION, 
No. V. 
HIGH ANGLE FIRE, 

Hicu angle fire, which we have now to investigate, is 
in some respects more interesting than any we have yet 
described. Its use in the attack and defence of fortified 
places is of early date, and in tracing its development we 
are carried back, through the romance of the middle ages, 
into the historic gloom cf ancient times. The mighty 
balistee, which hurled huge stones into the fated cities of 
Carthage and Jerusalem, were but the prototypes of the 
922in. mortar used in 1834, by the French at Antwerp, and 
of the monster, one yard in calibre, designed by Lord 
Palmerston for the siege of Sevastopol, whose formidable 
projectiles, however, have never served more warlike pur- 
pose, than furnishing ornaments for the corners of parade 

rounds. 

. Pliny assigns to the balistse and catapulte, a Syrian 
origin; they were doubtless unknown when the Iliad was 
written, and are by some supposed to have been the in- 
vention of the Jews. Thus we are told, in the book of 
Chronicles, that Uzziah, King of Judah, “made in Jeru- 
salem engines invented by cunning men, to be upon the 
towers and upon the bulwarks, to shoot arrows and great 
stones withal.” This king lived about 800 B.c., and the 
date agrees with the appearance of these machines in 
history; they long formed part of a Roman siege train, 
those of the tenth legion being exceptionally powerful. 
During the middle ages, also, they were constantly 
employed, and it is related that the Earl of Derby in 
1345, while besieging Auberoche, employed one of his 
engines of war to “ fire” back into the town an unwelcome 
messenger, whose experience of a high angle trajectory 
must have been unique. 

When the invention of gunpowder ushered in a new 
era in warfare, the huge bombards that were cast in situ 
discharged stone projectiles, somewhat similar to those of 
the balista. In 1480, Muhammed IL., when besieging 
Rhodes, bad a large mortar cast on the spot, which em- 
ployed high angle fire against the town; the stone shots 
of it, crashed through the roofs of the houses and carried 
destruction from storey to storey. It was a source of 
constant terror to the Rhodians. But the scarcity of 
powder, and the difficulties of transport, prevented for 
many years any general use being made of this class of 
ordnance. The first mortars cast in England were made 
in 1535 by Owen, at Buckstead, in Sussex, but they do 
not appear to have been used in France till one hundred 
years later. In Moore’s translation—circa 1683—of 
Moretti’s “ Treatise,” we read, ‘‘ Mortars are short pieces, 
and with them they shoot balls of stone, grenado shells, 
and cases full of small shot, not by a right line, but by 
a crooked from on high, so they fall where it should be 
appointed.” The worthy Eldred, whom we have before 
quoted, writing in the reign of Charles I., says, “ There 
are also pieces of another kind, cailed mortar pieces, 
because they be short, and are also like a mercer’s mortar; 
they are of excellent use and require great art to use 
them, but at this time I will pass it over, for it will 
require great skill to show the use thereof.” Very soon 
after, at the famous siege of Lathom House in 1643, a 
13in. mortar was placed in battery that fired “ grenadoes” 
or stones, and did considerable damage for those days, 
when, if we may judge from contemporary writers, not 
much was expected from the artillery; as, for example, 
in his account of the siege of Bristol, in the same year, 
Clarendon says, “ Our ordnance was of little effect, only, 
as we heard, one of their cannoneers, vapouring in his 
shirt, on the top of the fort, was killed there for his fool- 
hardiness,” 

At the commencement of the eighteenth century, 
howitzers, for the first time employed by the Dutch at the 
battle of Neerwinden, came into common use; these 
pieces, as well as the mortars, large and small, could fire 
at high angles; and the grenade, the last hand missile 
retained in civilised armies, may also be said to have 
described a curve resembling a parabola, when lobbed over 
a parapet by the sturdy pote ay 

In most of the sieges of modern times high angle fire 
has played an important part. The great Todleben him- 
self bore witness to the extreme accuracy and value of 
the English mortar fire at Sevastopol. In the American 
war of secession, especially at Fort Wagner, the mortars 
again distinguish themselves; and in the Franco- 
German war there are many instances of good results 
being obtained from guns fired at high angles with 
reduced charges. A noteworthy example of this was the 
destruction of the sluice at the siege of Strasbourg. 
“The distance of the battery from the work being known 
from the map, and profiles of the fortress being at hand, 
the amount of charge due to the required angle of descent 
could be found from the range tables. The next thing to 
be done was to select some visible part of the work, and 
by firing a number of rounds, to find the point of mean 
impact of the group. By consulting the plans of the 
fortress the proper elevation of the gun could be deter- 
mined, so as to hit the point required. The sluice was 
selected, and a range party in the advanced trenches 
noted the effect of the fire; thus it was known whether 
the shells hit the water, by the sheaf of water which was 
thrown in the air, and by a comparison of the position 
and height of the sheaf with the position of known 
objects in the fortress, an inference could be drawn as to 
where the shot had struck. When the sheaf was accom- 
panied by a shower of wood and stone splinters, it was 
concluded the sluice was hit.” 

In the Russo-Turkish war such extensive use was made 
of field works, that the necessity for curved fire, with its 
searching effects, was forced upon artillerists, who, per- 
haps, were becoming too much enamoured of the un- 
doubted value of a flat trajectory. But, as a matter of 
fact, direct fire against earthworks is of little avail, and 
this is recognised so far, that our most progressive engi- 
heers strongly insist on the desirability of earth as a 





means of defence. In this, they but re-echo the opinion 
of that worthy veteran, Corporal Trim. Thus, when 
describing to his master the preparations for the scarps 
of his mimic fortress, he says: “‘ And when I had sloped 
them to your mind, an’ please your honour, I would face 
the glacis, as the finest fortifications are done in Flanders, 
with sods—and as your honour knows they should be; 
and I would make the walls and parapets with sods, too.’ 
‘The best engineers call them gazons, Trim,’ said my uncle 
Toby. ‘Whether they are gazons or sods is not much 
matter,’ replied Trim; ‘you honour knows they are ten 
times beyond a facing of either brick or stone.’ ” 

For mountain warfare, also, high angle fire is of value. 
Ranges are often short and cover plentiful, and flat trajec- 
tories are apt to carry the shells away far from where 
they are wanted. It is owing to this, that that excellent 
target gun, the 2:5in. of 400 lb., is not altogether a success 
as a mountain weapon, and we believe it will be in a 
measure replaced by some sort of howitzer, which, with 
equal weight, will possess much greater shell power. 

For coast defence high angle fire is daily becoming of 
more importance. Krupp’s famous trial with his rifled 
mortar against a target representing the deck of the 
Inflexible, has emphasised the vulnerability of ships to 
this kind of attack. Excellent howitzer practice has been 
carried on up to eight or nine thousand yards, and high 
angle fire may be said to have reached its culminating 
point, in the Jubilee rounds of last year. 

We have now to point out how a trajectory, due to any 
angle of elevation can be calculated. In the last century 
Euler, taking a coefficient determined by the experiments 
of Robins, calculated some ballistic tables on the assump- 
tion, that the resistance of the air varied as the square of 
the velocity; but, as before stated, Mr. Bashforth’s tables 
were the first to be practically applied, and it was upon 
his foundation that Niven in 1877, and Siacci in 1880, 
built up their abbreviated methods. 

Before going deeper into this matter, it will be neces- 
sary to say a word, upon an important factor in all accu- 
rate gunnery problems, called the ballistic coefficient. It 
will be remembered that the coefficient K was determined 
for a certain unit projectile, under certain normal con- 
ditions, and in order to make use of the results so obtained 


for any other projectile, a factor a called the sectional 


density, was employed. For accurate work it is necessary 
to supply certain corrections to this factor, which, when 
so corrected, is called the ballistic coefficient, and denoted 
by C. Thus, for any projectile, 

Cea, 

nd” 

where W is the weight of the projectile in pounds, d its 
diameter in inches, and m a factor, called the factor of 
reduction, and made up of three factors x, o, t, such that 

n= KOT, 
The correction « is necessitated by the fact, that the head 
of Bashforth’s typical shot, was struck with a radius of 
one and a-half diameters, whereas the breech-loading pro- 
jectiles of to-day are much sharper. It is found that the 
value of this factor varies also with the velocity, so that 
in certain cases, different values must be assigned to it, in 
different arcs of the same trajectory. Tables of its values 
have been published, notably by Siacci in Italy and Duran 
in Spain. 

With the greatly improved centreing obtained with 
breech-loading ordnance, the factor 5, for steadiness of 
flight, may, under ordinary circumstances, be replaced by 
unity, though with the combination of high angles of 
projection, low charges, and small sectional densities, it 
would have to be taken into account. 

The factor t supplies the correction necessary, when 
atmospheric conditions are not normal. The standard 
adopted by Bashforth was a weight of 534°22 grains per 
cubic foot of air, when the temperature is 62 deg. Fah., 
and the height of barometer 30in. When this is not 
the case, we put— 


t) 
tT - —, 
3) 
Where 3, has its normal value 53422, and 
5 = 202126 
1 + 002178 ¢’ 


the density of the air, in grains per cubic foot, when the 
temperature is ¢ deg. Fah., and the barometer stands at 
b inches, so that § = 534'22 when ¢ = 62 and b = 30. 

A further correction is necessary when the height of 
the trajectory becomes considerable, owing to the in- 
creasing tenuity of the air, as the shot rises; thus in 
certain cases, notably in the calculation of the Jubilee 
shot, different values must be assigned to 7 at different 
parts of the trajectory. This correction is obtained from 
the formula— 

¥ 
v=se 
where 8 represents the density of the air at the gun, 3’ 
the density at a height of y feet, and A the height in 
feet of the homogeneous atmosphere, which, if the 
temperature be supposed constant, may be put equal to 
its mean value 27,800. As an approximation, the mean 
density might be taken for the whole trajectory, that is, 
the density due to two-thirds of the greatest height. 

When the values of these various factors have been 
determined, the ballistic coefticient C is known and sub- 
stituted in place of the sectional density, which, in its 
uncorrected state, is sufficiently accurate for ordinary 
problems. 

Again, we have assumed hitherto that the angle of 
inclination of the axis of the bore to the horizon is the 
angle at which the shot leaves the piece; this is not so, 
owing to the jerking, or “jump,” as it is called, of the 
gun at the moment of firing; a line, slightly more 
elevated, called the line of departure, is the true tangent 
to the trajectory at the muzzle. The jump is determined 
once for all and allowed for. 

We will now investigate Bashforth’s solution of a tra- 
jectory at any angle of elevation. 


Suppose A the point of projection, and A P B part of a 
trajectory in a resisting medium. 
Let a = Inclination of tangent to trajectory, at an 
initial point A. 
B = Inclination of tangent to trajectory at some 
definite later point B. 
¢ = Inclination of tangent to trajectory at any 


point P. 
V = Velocity in foot-seconds at A. 
B 


v » ” 

p = Horizontal component of velocity at A. 

= ” ” ” B. 

oat ” ” ee 

t = Time in seconds that the projectile takes to 

pass from A to B. 

x = Horizontal distance between A ard B, viz.,A M. 
y = Vertical “A ms Pe viz..BM. 
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Keeping the notation of the former articles, the retarda- 
tion caused by the resistance of the air at any point P is 


N M 


equal to 
d? x ak 
W ‘10007 ’ 
du = v \3 , 
di ~~ W(iom) 9 @) 


Now, if we resolve along the normal to the trajectory, 
we find 
do 


"at 


and dividing (i.) by this equation, we get 


(1000)* a = wet secto, as v = u Sec @. 
C . 


Integrating this equation between the limits v = p and 
u = g, when the limits of » must be a and 8, we get 


, (tdu_d?K(e 
(1000) [ a “Wel. sec! dg, 


1000)* _ (1000) _d?K », _ c 
and beset ~ aig “Wo (Pa — Pg). . (ii.), 
where Pa = 3 tana + tan® a, 
and Pp = 3 tanB + tan® £, 
At the vertex B=o0. .. Pg = 0; let, also,g =u, at 
this point, then 


= — g COB; 





(my? _ (1000)? _d?K 
?p Uo oT ind 
Substituting in (ii.) we obtain, 
1000\3 — ¢1000\* _ dK : 
( 7) “t= ) Wai ‘ 
: _ Ks uw \5 
For brevity, let y= Wo \i000 
Uo a 
Then qg= (i — yPa)! és 6 am GD 
And, in like manner, we have generally 
Gan 4 (iv.) 
(1 — yPo) 
: at 8 Pa ee 
Again, gets sec ; sec? ¢. 


Taking ¢ between the limits o and ¢, and consequently # 
between the limits « and , we can obtain, as before, 





U [% seco 
¢=- ra. @ A 
© [Aaoat . @) 
: dz _dx dt 
Again, as da aide 
we obtain da= — ° sec? > do, 


Taking x between the limits « = o and « = 2, and con- 
sequently » between the limits « and &, we obtain, as 
before, 


U2 (@ sec* 


o> Eat a . vi. 
9 e (l - 7P9)° ? (vi.) 

and, in like manner, 
y = Met [% tang cect, 24, . (vii) 


g Jp (li — 7Po) 

Mr. Bashforth has calculated tables which give the 
values of «, y, and ¢ for different values of y. 

To make a calculation by this method the trajectory is 
divided into a number of arcs, and the values of the above 
three quantities determined for each. (x) and =(?) give 
the range and time of flight respectively. The sum of 
the vertical ordinates, from the origin to the vertex, will 
give the greatest height ascended. 

It will be seen that a calculation of this kind is cer- 
tainly, laborious; but the above slight sketch may be 
interesting, as the method is not only of historical interest, 
but is also, says the “Text-book of Gunnery,” “ probably 
the most scientific and accurate that has yet been em- 
ployed.” 

In 1877, when Professor of Applied Mathematics to 
the Advanced Class of Artillery Officers, Mr. Niven, 
F.R.S., devised an approximate method, which can be 





more rapidly performed, and by which the tables are 
greatly condensed. The salient point in it consists in 
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carrying out Didion’s suggestion, and taking a mean 
value ¢ for the inclination of the trajectory, between the 
points where its inclination is a and 8, and assuming that 
this inclination remains constant for the are under dis- 
cussion. Niven also calculated tables, by means of which 
the value of » is easily obtained ; the whole is fully ex- 
plained in the “Proceedings” of the Royal Society, 
No. 181 of 1877. 








THE MINERAL AND METAL SUPPLIES OF 
GREAT BRITAIN. 


Ove of the most striking phenomena of the greatly 
diversified and increasingly ramified trade of the United 
Kingdom is the extent to which the mineral productions 
of our own and other countries are interchanged. It 
might naturally be supposed that a country which is 
endowed with such a variety of mineral wealth as our 
own would be likely to be practically independent of any 
outside supplies, and that although we might, out of the 
abundance of our carboniferous wealth, spare a certain 
proportion for nations that are less favourably situated, 
we should, in reference to other minerals, be self-contained. 
The facts show, however, that, alike in reference to 
imports and to exports, our reciprocal relations with other 
countries are daily becoming more close and intimate, 
while we both send to and receive from a much wider 
area than formerly. These facts have led many good 
people to consider whether the times were not out of 
joint. It is, say they, a bad thing for England to be 
exporting such enormous quantities of the mineral 
wealth, which is the very breath of our nostrils, while 
they maintain that it will be equally calamitous if we 
should build up our metallic industries, not upon the sure 
and safe foundations of native mineral productions, but 
upon the more unstable and artificial basis of foreign 
supplies. This is a problem that belongs to the domain 
of political economy, and with which political economists 
may safely be left toreckon. But the growth of England’s 
dependence upon imported minerals and metals is a factor 
in the industrial situation which is every year assuming 
greater prominence, and of which it behoves us to take 
account 

The most notable increase of imported minerals occurs 
in the case of iron ores. Up to 1865 we imported 
practically no ores into the United Kingdom. In 1868 
our total imports of iron ore were only 114,000 tons, 
being a fraction over 1 per cent. of our total consumption. 
In 1875 our imported ores only represented about 3 per 
cent. of our total consumption, and from this low level 
they gradually increased, until in 1886-7-8 our imports 
averaged more than 20 per cent. of our total consumption. 
The question naturally occurs, is England doing better by 
importing these ores than she could do by the development 
of her own resources? For it is not pretended that her 
own resources, taken as a whole, are not equal to her 
requirements. The reply is one that must always be 
made under similar circumstances—namely, that those 
who are engaged in the trade must be presumed to know 
what they are about, and that if better and cheaper ores 
were obtainable at home, they would not be brought from 
abroad. Of course, as everybody knows, the ores of iron 
that are now imported into the United Kingdom are 
mainly brought from Spain, and are of a quality 
that is absolutely required for the acid Bessemer process. 
If that process should, in course of time, as some people 
suppose, be superseded by the basic Bessemer, or basic 
open-hearth process, the raison d étre for the importation 
of such ores would cease to exist, inasmuch as we have, 
in the Cleveland, Lincolnshire, and Northampton districts, 
not to speak of others that are not, as yet, so well 
developed, an enormous supply of phosphoric ores of the 
cheapest description. 

As with iron ore, so with copper and lead. The distin- 
guishing difference between the two is that while we 
import iron ores to a large, and iron, as such, to a limited 
extent, we now import large quantities of copper and lead 
per se, as well as their ores. England has, in point of fact, 
been degraded, if we may usetheterm, from beinga leading, 
if not the leading, copper and lead producing country, to 
playing a very subordinate part in the production of these 
metals. In 1887, the latest year for which the particulars 
are as yet available, the total production of copper ore in 
the United Kingdom was 9079 tons, while the production 
of metallic copper was only 889 tons. In the lead industry, 
the condition of things is much the same as in that of 
copper. There has been a gradually diminishing home 
production and an increasing foreign importation. In 
1887 we produced only 51,563 tons of lead ore, and we 
obtained from that ore 37,890 tons of metallic lead. This 
is a poor show by comparison with that made abroad, and 
especially by the United States and Germany. 

But if England does not herself produce so much copper 
and lead as formerly, these metals are so largely used in 
the arts and manufactures, that England is bound either 
to produce or to import them. For a number of years 
past we have apparently found it cheaper to import than 
to produce these metals at home, judging by the remark- 
able increase that has occurred in the statistics of our 


importations. Of lead, for example, we received from 
abroad in 1888 the following quantities :— 
Tons. Official value. 
Lead ore... ... ... 17,243 ... £105,634 
»  pigorsheet ... 132,880 ... 1,849,423 
a manufactures... 2,064 .. sa 3,024 


Here, we have, in round numbers, 150,000 tons of lead 
of tle value of about two millions sterling, imported in 
a single year, being considerably more than twice the 
value of the lead produce of the United Kingdom. In 
reference to copper, the statistics are equally startling. 
They show that we imported in 1888, of copper ore and 
metallic copper, the following quantities and value :— 


Copper. Tons. Official value. 
PoE at. som 126,799 ... £1,095, 952 
Regulus, &c.... 103,520 3,880, 
Unworked do, . 41,573 3,264,128 
ee ace Sao wig) es 3,996 186,770 





In this case we find that the value of our imports of 
copper amounts to the very large sum of nearly 8} million 
sterling, while the value of our home production of copper 
in its different crude forms amounts to little more than 
£55,000. Clearly, therefore, Great Britain may be said to 
have ceased to be a copper-producing country, relatively, 
at least, to the extent of her large requirements. 

The same dependence on foreign sources of supply may 
be traced in the tin industry—an industry which has long 
been regarded as being, next to coal and iron, the mining 
industry par excellence of the British Islands. It appears 
that in 1887 we produced in our own country tin ore to 
the value of £878,831, and metallic tin to the value of 
£1,048,633. A few years ago practically all the tin con- 
sumed in our home industries was produced at home. But 
the increase of our manufactures, and especially of the 
manufacture of tin-plates, has called for the supply of 
much larger quantities of tin than the mines of Cornwall 
were capable of yielding, and foreign sources of supply 
have, one by one, been opened up, until, at the present 
time, tin is extensively produced in a dozen or more 
countries besides our own, whence we annually import 
tin ores, or metallic tin, to the value of close on £3,700,000 
a year, being nearly four times the value of the tin pro- 
duced at home. From the Straits Settlements alone we 
receive two and a-half times as much tin as the total 
quantity produced in the British Islands. This suggests 
some curious reflections in reference to our great tin-plate 
industry. It is not uncommonly supposed that it is 
because of our wealth in native tin that this industry is 
so peculiarly indigenous to Great Britain; but as we 
import from other countries nearly three times as much 
tin as we produce at home, it is evident that this popular 
reason is also a popular fallacy. The sources of supply 
whence the tin-plate works of South Wales are mainly 
fed are equally open to all the rest of the world; but 
apparently the rest of the world is deficient in that special 
knowledge and experience upon which the success of this 
industry so greatly depends. 

The last of the useful metals to which we shall call 
attention in this connection is zinc. Zinc ore is produced 
in the United Kingdom to the extent of some 25,000 tons 
a year, and metallic zine to the extent of about 13,000 
tons. But these are small quantities relatively to our 
imports, which, for the year 1888, were as under :— 


Quantity. Value. 

Tons. £ 
Zincore ... ... ... 23,541 116,123 
» in cakes, &c. ... 60,078 1,047,174 


As the total value of zinc ores and metallic zinc produced 
in the United Kingdom is only about £285,000 annually, 
it follows that the value of our imports is nearly four 
times the value of our home production. 

So far as we have gone we have ascertained that the 
total value of our imports of the useful metals, either as 
ores or in their crude state, is upwards of twenty millions 
sterling a year, the particulars being as under :— 

Value of the Imports of 1888. 








Ores. Me Total. 
Tron ... £2,469,889 £2,312,592 ... £4,782,481 
Lead 105, 1,852,447 1,958,081 
Copper 1,095,052 7,503,235 8,598, 287 
Tin .. 106,559 3,525,402 3,631,961 
Zinc 116,123 1,416,312 1,532,435 
Totals ... 3,893,257 ... 16,609,988 ... 20,503,245 
Corresponding totals 
for produce of 
United Kingdom 4,641,000 ... 12,785,000 ... 18,426,000 


Probably not many people will be prepared to find that 
in the minerals and metals in which our industrial 
strength is mainly supposed to lie the value of our 
imports exceeds by more than two millions sterling the 
value of our home production. The figures for the 
United Kingdom include, moreover, the official value of 
our whole Pp iron production, dealt with as pig iron. It 
may be ad | that, if we deduct coal, the output of which 
in 1887 was officially valued at thirty-nine millions 
sterling, the total official value of the whole of the 
minerals raised in the United Kingdom in that year— 
thirty-one in number, and including salt, slates, and 
stone—was not more than £16,234,000, while the total 
value of the metals produced from home ores in the same 
year was £12,848,000. These figures show what an 
enormous interest our imports of minerals and metals has 
become, not only absolutely, but relatively to our home 
produce as well. This appears likely to be increasingly 
the case. The imports of copper ore for the first five 
months of the present year were more than 20,000 tons 
in excess of those for the corresponding period of 1888, 
while our imports of copper regulus and precipitate 
amounted to nearly double those for the corresponding 
period of 1887. Of pig and sheet lead there is the same 
story to be told, cur imports in the last five months 
having been 21,000 tons in excess of the total lead pro- 
duction of the United Kingdom in 1887. 

In order, however, to put the matter under considera- 
tion in the clearest possible light, we have compiled the 
following return of the value of the mineral and 
metallic produce obtained at home, and imported from 
abroad, including pyrites of copper and sulphur, with 
which we had not B ine ms dealt. As is well known, these 
pyrites are the foundation of our important chemical 
industries, and they are now imported from Spain and 
Portugal to the extent of about 700,000 tons a-year. They 
add, moreover, some 25,000 tonsto our importsof copper :— 

Value of the Ores and Metals. 


Produced in Imported into Percen of 
United 


Ores. Bn a yb 
om yo m 
Iron ... £3,238. 000 ...  £2,469,800 43 
ee 0UlllCU 105, 21 
Copper 21,000 ... 1,095,000 91 
an Sc. 879,000 ... 106,000 10 
Zine ... 6,000 ... 116,000 60 
Pyrites 13,000 ... 1,179,000 98 
Metals. 
Iron ... 11,000,000 ... ... 2,312,000 17 
d 486,000 ... ... 1,852,000 79 
Copper 43,000 ... ... 7,503,000 99 
. - 1,048,000 .. ... 3,525,000 77 
Zine ... 209,000 .. 1,416,000 87 





ee 





In the preceding tables the value of the iron as a metal 
applies to pig iron only, so far as the United Kingdom jg 
concerned, but in the imports it applies to other - sag 
tions as well. The pyrites returned for the United 
Kingdom are iron pyrites, whereas the imported pyrites 
are described as “pyrites of iron or copper.” In’ both 
cases, of course, iron is the principal metal present, and 
to this extent, therefore, they are on all fours. The table 
which precedes is of much interest, as showing that with 
reference to certain metals all but a small part of the 
whole is imported into the United Kingdom. The most 
striking case is that of copper, which is followed, at a 
considerable distance, however, by zinc, lead, and tin, 
In reference to minerals, the proportion borne by imports 
is not so striking, although in the case of copper ore it 
rises to 91 per cent., and in that of pyrites to 98 per cent, 
of the whole. ‘ 


This dependence of the United Kingdom on foreign 
supplies of minerals and metals is by no means counter- 
balanced by the exports of minerals from the United 
Kingdom, although, of course, if we take minerals and 
metals together, we export a vastly gaged value than we 
receive from abroad. The value of our total exports of 
the principal minerals and metals in 1888 was as under :— 








Description. Value, 
£ 

LO ee 10,603,000 
Coke and cinders ... 488,000 
Clay Wie iia a bie late 228,000 
Manufactured fuel, &c. 1,166,000 
“so Se ee mae Ce 3,039,000 
Lea Shy Sad. be 728,000 
. aa 701,000 
Zinc or spelter 87 ,000 
Iron and steel 29,540,000 

Total 46,580,000 


The above statement shows that our exports of minerals 
and metals are 127 per cent. greater than our imports. This 
is satisfactory, so far as it goes. The inquiry will, however 
naturally be suggested: What becomes of the large dif- 
ference between the imports and the exports of such 
metals as lead, copper, tin,and zinc? The answer is, that 
these metals are worked up in our mills, forges, and factories 
into a hundred different finished materials, which are 
afterwards largely exported under different designations. 
Thus, for example, we exported in 1888 machinery and 
millwork to the value of about 13 millions sterling. Into 
the composition of such manufactures these different 
metals would no doubt largely enter. And so with many 
other of our manufactures. Take, for example, the item 
of shipbuilding. In the construction of the 950,000 tons 
of new shipbuilding launched in this country in 1888, 
many hundreds of tons of different metals besides iron 
and steel must have been used, which do not filter again 
through our export returns, and of which therefore in 
their ultimate - we are liable to lose sight. 
This being so, it may be taken for granted that we are 
only importers of minerals and metals as auxiliary to our 
manufacturing industries—that we import and use them 
only as our raw materials, which are re-converted into a 
thousand different forms, in which higher values are 
obtained. This being so, our growing dependence on 
imported metals need occasion no disquietude. So long as 
England supplies the finished articles, we need not care 
whence or by whom our raw materials are provided. It 
is our labour, our skill, and our experience that gives 
value to these raw materials; and if we succeed in 
retaining our pre-eminence in these, our future is well 
assured. 








THE RAILWAY AND CANAL TRAFFIC ACT, 
1888, 


THE Board of Trade have considered the course which it will be 
most convenient to adopt, in the public interest, in order to afford 
to all persons who have forwarded objections to the several classi- 
fications of merchandise traffic and schedules of maximum rates 
applicable thereto, submitted by the railway companies, an oppor: 
tunity of appearing before them in support of these objections, and 
to the railway companies an opportunity of appearing in support of 
their proposals. The Board of Trade propose that, as far as 
possibile, the classifications, general conditions, and schedules of 
maximum rates, shall be made uniform throughout the United 
Kingdom. They also desire to avoid the inconvenience and cost 
which would be incurred if it were made necessary to discuss the 
objections in the case of every schedule submitted by the several 
railway companies, With these objects they propose to adopt the 
following. 

Procedure.—The Board of Trade will take for the purpose of dis- 
cussion of the classification of merchandise traffic and the general 
conditions applicable thereto, the schedule of the London and 
North-Western Railway Company. Objectors who have lodged 
objections to the schedules of any other railway company will 
allowed to appear and support those objections so far as they are 
applicable as if they had objected to the schedule of the London 
and North-Western Railway. Objectors will be allowed to appear 
by themselves or by any duly authorised representative. The first 
sitting will be held at 8, Richmond-terrace, Whitehall, S.W., on 
Tuesday, October 15th, at eleven a.m., and the first point for dis- 
cussion will be the second clause in the general conditions, on 
page 19, of the revised schedule of maximum rates and charges of 
the London and North-Western Railway, which proposes to pro 
vide as follows:—‘‘ The maximum rates and charges proposed to be 
authorised are divided as follows: (1) . .«. . «© «© « + 
2) Maximum station terminals ; (3) Maximum service terminals ; 
DP wig S Ue he we (2) Maximum station terminals in- 
clude the charge for dati lusive of coal drops—at 
terminal stations provided by the company for dealing with mer- 
chandise as carriers thereof, before or after eralg: emg together 
with the following services and expenses, namely, share of general 
charges and office expenses attributable to such services as are 
rendered by the company to all descriptions of merchandise alike 
in performing the duties incidental to the busi of a carrier; 
shunting and marshalling of trucks; and the provision of engin' 
horses, machinery, plant, and stores used in the services refer: 
to in this sub-section. (3) Maximum service terminals include the 
charges for the following services rendered by the company in deal- 
ing with merchandise as carriers thereof, before or after convey- 
ance—namely, the labour of servants of the company in loading or 
unloading, covering or uncovering merchandise, the provision of 
machinery, plant, sheets, and stores used in such services, and also 
the share of general charges and office expenses L _—, 
servi 








table to the classes of merchandise in respect of whic! 
terminals are authorised,” 
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ELECTRICAL ENGINEERING AT THE PARIS | 


EXHIBITION. —THE TEN-TON ELECTRIC | 
TRAVELLING CRANES. | 


Wiru the praiseworthy object of making all the working | 

rts of the Exhibition as modern and indicative of pro- 
gress a8 possible, the Administration decided to work the 
two 10-ton travelling cranes in the Palais des Machines 
by electric transmission. The practicability of this 
application of electricity has thus been visibly demon- 
strated, during the erection of heavy machinery in the 
Hall, to many who up to the present had not been able 
to investigate its utility, the interest being greatly 
furthered by the fact that the cranes are worked on com- 
pletely different systems both as regards the dynamos 
and motors in use, and the mechanical gear for controlling 
the different movements. 

The position of the travelling cranes and supporting 





FIG.I. 


| cables underground to the Suffren end of the Hall, where 


the cables are jointed to the bare solid copper conduc- 
tors, running along the length of the track. These two 
conductors rest on the top of porcelain reel insulators, 
fixed along each side of one of the main rails on the 
girders, as shown in Fig. 3; the last pair of insulators at 
the distant end being attached to the girder through a 
screw adjustment for taking up the slack. It was origi- 
nally proposed to work with a silicium-bronze wire, owing 
to its greater mechanical resistance to wear; a copper- 
stranded cable was, however, first laid down, but, owing 
to the heavy continuous work to which the crane has 
been subjected since the opening of the Exhibition, in the 
carrying of passengers and the consequent exceptional 
wear of the strands, this has now been rep! by a 
No. 5 B.W.G. solid copper conductor. 

The current is taken from the two lines of bare con- 
ductor by stout brass hooks hanging vertically from the 
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BON ET LUSTREMANT ELECTRIC CRANE MECHANISM. 


girders, with respect to the span of the Hall, is indicated 
in Fig.1 a. There are four lines of wrought iron girders 
continued throughout the entire length of the building, 
which are each supported on cast iron posts 20ft. high, 
arranged in pairs asindicated. On the top of the girders, 
at a height of about 23ft. from the ground, the rails for 
the travellers are laid, and some 6ft. beiow these the main 
lines of shafting are supported by pendant brackets from 


underside of the body of the crane. The manner in 
which these are fixed and insulated by a wooden block 
will be seen in the figure, where it will also be observed 
that the hooks are fixed a little above the level of the 

rcelain reels, so that they not only pass clear of them, 
But lift up the conductors with a certain slight amount 
of strain sufficient to insure good contact. The electric 
generator and motor which are used for the working of 








the girders. The cranes each cover a span of 59ft., and 
are indicated in the figure as they appear seen from the 
Labourdonnais, or north-eastern end of the Hall. The 
installation of that on the right-hand side has been en- 
trusted to the engineering firm of Messrs. Bon and Lustre- 
mant, while the other, on the Ecole Militaire side, has 
been carried out by the firm of Messrs. Mégy, Echeverria, 
and Bazan, engineers, both houses being of Paris. 
Through the courtesy of these firms, we are able to give 
some particulars of their respective methods of working, 
and in the present article shall confine ourselves to that 
carried out by the first-named firm. 

A separate building erected in the Motive Power Court, 
outside the Machinery Hall, contains the generator plants 
for supplying both cranes with electrical power. The 
Gramme generator, — the Bon and Lustremant 
crane, is driven by belting direct off a 25-horse power 
Westinghouse engine running at 375 revolutions, and is 


POSITION OF ELECTRIC TRAVELLING C 





identical in all respects with the motor fixed on the erane 
The current is led from this station by insulated 





RANES. 





this crane are of the improved Gramme type—Fig. 2— 
and have been manufactured and supplied, together with 
other electrical accessories, by the Compagnie Electrique, 
whose works are in the Avenue Philippe-Auguste, Paris. 
We hope, in a future number, when dealing with the 
Gramme central lighting station in the Exhibition, to 
refer again more in detail to these machines. We may, 
however, draw attention en passant to the characteristic 
feature of this type of machine—viz., that the pole pieces, 
magnet cores, bed-plate, and two bearing supports are 
cast in one piece. The motor, which was calculated to be 
capable of supplying 12 brake horse-power, was before 
leaving the works subjected to brake tests of which the 
results were as shown in the table in the next column. 
One French horse-power being equivalent to 75 kilogram- 
metres per second, we have 900 exactly equal to 12-horse 
power, and a mean mechanical efficiency for the three tests 
of 75 per cent. This was calculated for the heaviest load 
the crane would be required to raise, viz., 10 tons, which 
it has frequently lifted and even sometimes exceeded. 





These details were kindly supplied us by Mons, Dehenne, 
Director of the Compagnie Electrique. Now that pas- 
sengers are carried the weight is, of course, distributed; 
but allowing a moderate estimate of 11 stone per person, 
this adds to the weight of the crane by 8} tons for 120 
passengers, which is theaveragenumber. The net weight of 
the crane itself is 30 tons. During the performance of these 
journeys the motor runs at 750 revolutions, absorbing a 











| 
Test. | Amperes. | Volts. Speed. | Hiemme, Dur ecb 
I, 48 242 500 900 
Il. 40 | 275 600 904 
III. 36 | 300 700 910 











mean current of 25 ampéres. The length of track from end 
of the Hall to the other is about 320 m., or 1050ft., and this 
distance is traversed in eleven minutes, giving a speed of 
travel of 954ft. per minute. The current at starting is 


about 50 ampéres, and the mean current during the run 





GRAMME MOTOR, MODERN TYPE. 


is from 25 to 27 ampéres when moving towards the 
Suffren end, while it is a mean of 23 on the return trip. 
The motor and dynamo are both series wound, and a 
resistance is fitted on the crane to adjust in the main cir- 
cuit. A Desruelles and Chauvin voltmeter, capable of 
reading up to 350 volts, is fitted to the resistance board, 
together with an ammeter, as shown in Fig. 3. 

We may now discuss the mechanical gear for control- 
ling the three different movements. (1) Travel or the 
movement of the crane bodily along the track ; (2) traverse 
or the shifting of the burden across the span of the track; 
and (3) hoist, or raising and lowering the burden. By 


FAST SLOW 








FIC.4 
DETAILS OF SPEED GEAR. 


reference to the plan of the mechanism given in Fig. 1, it 
will be seen that the motor is coupled on to a short length 
of shaft carrying two pulleys of different diameter. In 
line with these are two paper surface friction pulleys F F, 
which are each carried by a forked lever at either end of 
a lever pivotted at P—Fig. 4. Again, in line with these 
pulleys are two different sized pulleys keyed on to the 
main — shaft. A forked lever keyed to the other 
end of the pivot spindle P carries a block between the 
fork arms, into which a vertical screw S works. It 
follows, therefore, that when the screw is turned the 
forked lever is raised or lowered, and either of the two 
friction wheels F F made to bear down upon the two 
contiguous pulleys, so making mechanical connection 
between them. This movement is performed from the 
working platform by the hand-wheel marked “speed,” 
and by means of this gear the speed with which 
any of the three movements are accomplished can 
be altered in the ratio of 1: 2. That is, the power shaft 
can run at either 14 times or 3 times the speed of the 
motor shaft. The slow speed is required in starting a 
heavy load, and the change in speed may be made when 
the movement is well under weigh, the gear being 
arranged that contact must be made by one or other of 
the friction pulleys. 

The power shaft lies parallel to the direction of the 
track, and is fitted with three nests of friction cones. 
Each pair of cones on the shaft is mounted on a sleeve in 
the ordinary way, which slides along a feather on the 
shaft, and can be shifted one way or the other by a forked 
lever acting at the centre of the sleeve. The three inter- 
mediate cones which take off the power from one or other 
of each pair of cones are larger in diameter, so reducing 
again the speed, and are keyed to shafts running at right 
angles to the power shaft. 
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Again, the speed is further reduced and safety insured 
by worm gearing between the three shafts above-men- 
tioned, and the final shafts directly connected to the move- 
ments. In the figure, the nest gear on the left controls the 
hoist by the fork A, and that in the centre the traverse 
movement by the fork B, and that on the right the travel 
movement by the lever L. In the first two the friction 
surfaces of the cones are of leather, while that of the 
cones for the travel movement is of paper, this having 
been found to work better. In the plan, the shafts for 
the two first movements are seen, being in the same plane, 
while that for the movement of travel is in a plane 
re ag to the plan, and therefore not seen. The 

tter delivers its power through worm gearing to a shaft 
fixed in bearings on the crane in a direction across the 
track, so that the propulsion movement of the crane is 
delivered through spur gearing to the wheels on each rail. 
The movement of traverse is effected by the two pitch 
chains passing round the shaft, as shown. The upper 
turn of each chain passes to the carriage, and is there 
fixed, while the under sides are continued across the 
crane, where they pass over pulleys, and return to the 
other side of the carriage, where they are fixed. 

The hoist movement is effected by a chain fixed at the 














fulfil all obligations prescribed by the agreement or specifica- 
tion, or reasonably to be inferred therefrom, or = the 
plans, drawings, and sections to be required for the completion 
of the work. By clause 2 the company were to pay to 
the contractors for the execution of the works and the ful- 
filment of all their obligations under the ment at the 
rates of payment appearing by the sch and addend 

of prices, and it should be the basis of the contract that pay- 
ment for such works as were mentioned in the schedule and 
addenda of prices at the rates therein specified should include 
and be in satisfaction of all claims in respect of the fulfilment of 
all obligations of the contractors under this contract incidental to 
or quent on the execution of such works ; so that this agree- 
ment should operate as an agreement by the contractors to execute 
the whole of the works and fulfil all their obligations thereunder at 
the total price ascertained by valuing the details mentioned in 
the schedule and addenda of prices, according to the quantities 
actually executed, and at the rates specified in the schedule and 
addenda. By clause 3 the directions and stipulations therein cun- 
tained should not be deemed to be qualified by anything expressed 
in the specification; and the general directions contained in 
the specification should not be deemed to be qualified by 
anything shown in the plans, drawings, and sections, and all 
detailed obligations or matters expressed in or shown by the speci- 
fication, or shown by the plans, drawings, and sections, should be 
taken by way of explanation only, and not as limiting any general 
obligation of the contractors, The contract contained a number 
of other clauses, clause 4 referring to ‘‘ things not sufficiently pro- 
vided for,” and clause 5 to “ materials and articles of which no 
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tain what it was that the contractors contracted to do. That with 

t to the fourth head of evidence, he had received such 
evidence as material to the question whether the whole of the 
works which the contractors were called upon to execute were, as 
regarded depth, such as might be reasonably inferred from the 
specification and plans, or whether some part of it was work not 
priced in the schedule, but was ‘‘ other description of work,” But, 
in arriving at his award he had givena different effect to such 
evidence ; he had excluded from his consideration the whole of the 
evidence as regarded any depth of foundation which might be 
expected, by reason of statements made before the contract, but if 
‘extra depth” meant varying depths in the work as carried out, 
then the effect he had given to the evidence was to enable him to 
ascertain to what part of the work certain varying prices in the 
schedule would apply. As to the fifth head of evidence, 
that the purpose for which he received it would appear 
from his statement of the main question in the case — 
namely, whether the prices in the schedule for excavation, 
&c., were applicable to the work actually executed, or whether 
such work was, by reason of the conditions under which it was 
performed, ‘other description of work.” One view was that the 
contractors had contracted at a price per cubic yard for dredging 
on the site of the docks wholly irrespective of the nature of the 
soil that might be found there, and that the prices scheduled 
applied, whatever the conditions under which the work was per- 
formed. The opposite view was that the contractors contracted at 
a certain price per cubic yard for digging the docks in a hypo- 
thetical soil, the nature of which was to be inferred from the con- 
tractual documents taken as a whole, and that these showed, or 
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BON ET LUSTREMANT CRANE—VIEW FROM WORKING PLATFORM, 


further end of the crane, which passes over a pulley on , 
the carriage, through the falling block, over a second | 
pulley on the carriage, and then round the shaft supplying | 
the power. The free end of the chain then up | 
through an iron trough or casing, only sufficiently large , 
to contain it, which is extended to a considerable distance | 
horizontally, and contains the slack. A view of the 
interior of the working box below the crane on one side is 
given—Fig. 3—where the levers to control the movements | 
are shown. These, together with the resistance com- 
mutator, which is also a switch for making and breaking 
circuit, are all within the reach of one man. | 

The mechanism is such as to permit of very gradual ; 
movements and the capability of working all three or any 
two of the movements together if reqnired. While the 
erection of machinery in the Hall was going on, the crane 
was in continual use, and was found to be capable of very 
nice adjustment ; for instance, the large Edison dynamo | 
weighing about 11 tons was lifted and lowered accurately 
on to the toothed wheel gear mounted in three places on 
the bed-plate for the purpose of stretching its driving belt 
in a vertical direction. Another piece of work was the 
fitting of a fly-wheel to its shaft. 

Messrs. Bon and Lustremant have fitted up a 20-ton 
electric crane of 50ft. span at the Canon Foundry of | 
Bourges, where it has been running successfully for six | 
years, also one within the last year at the workshops of 
the Chemin de fer de l'Est at Romilly, where it is at work 
in the open air, and used for lifting timber off wagons and | 
stacking it. This is an 8-ton crane, its span being 104ft., | 
travel 650ft., and height 30ft. 


| 


| 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE—COURT OF APPEAL, 
August 7th. 


(Before the Master of the Routs, Lorp Justice LINDLEY, and LORD 
JUSTICE BOWEN.) 


IN RE AN ARBITRATION BETWEEN KIRK AND RANDALL AND THE EAST 


AND WEST INDIA DOCK COMPANY. | 


THIs was a motion by the dock company to set aside an award | 
made by Sir Frederick Bramwell in the above arbitration. In 
July, 1882, the parties made a contract by which Kirk and Randall 
engaged to make certain docks at Tilbury for the company. The 
contract contained an arbitration clause providing that in 
case of difference as to the meaning of the contract, or any- 
thing therein contained, or thereunder to be done, the 
matter in difference should be referred to an arbitrator 
to be appointed by the President of the Institute of Civil Engi- / 
neers, By the contract the contractors were to execute the works 
by reference to the specifications and plans and drawings and 
sections, and in executing the works were to do all things and | 








| evidence as to the extra depth of foundations; (5) evidence as to 
| the fair price to be paid for excavation, brickwork, &c.” Under 


| stating a special case in pursuance of the order of the House of 


qualities and descriptions are specified in the schedule and addenda 
of prices.” There was the following clause in the specification :— | 
‘*Schedules.—The schedule of prices and approximate estimate, 
together with the addenda schedule, to form the basis of the con- | 
tract; and all work to be priced in accordance with the detailed | 
items therein, or, in the event of any other description of work, at | 
such priee as may be agreed by the engineer.” Differences | 
arose, which were referred to Sir Frederick Bramwell as 

arbitrator. The submission recited that there was a dispute 

“‘whether, having regard to the provisions of the contract, the | 
contractors have been paid what was due and should, in accordance | 
with the contract, have been certified for to them ; or, if not, what | 
sum was due and should, in accordance with the contract, have | 
been certified for to them,” and it was agreed to refer the said | 
disputes to the arbitrator. The main dispute arose in this way. | 
The work consisted largely of excavation, which was to be at a | 
certain rate per cubic yard. The contractors found that the soil 

was of the nature of half-liquid mud, which required to be kept up | 
at the prescribed slope of i} to 1 by extra supports, which entailed | 
a large expense upon the contractors. The contractors alleged | 
that they had been told by the company to estimate the cost of 
excavation upon the basis of the earth being firm. The contrac- | 
tors made a claim in respect of this extra expense. The arbitrator | 
admitted evidence as to the nature of the soil, and the company | 
thereupon applied to the Court for leave to revoke the submis- | 
sion on the ground that the arbitrator was going to give his | 
decision upon improper grounds. The House of Lords, varying 
the decision of the Courts below, ordered that the submission 
should be revoked unless the contractors consented that the 
‘arbitrator do state as part of and on the face of his award, in the 
form of a special case for the opinion of the court, all the purposes 
for which he has received and the effect, if any, which he has given 
to the five different classes of evidence specified —viz., (1) evidence as 
tothe representations made verbally and in writing and by the borings 
before the signing of the contract; (2) evidence as to the nature of the 
soil; (3) evidence as to the soil being different from that which can 
be inferred from the drawings, specifications, and schedules; (4) 


this order the arbitration went on, and on December 3rd, 1888, the 
arbitrator awarded the contractors £150,000, at the same time 


Lords. In it he stated that he had received evidence under the 
first head only as a necessary part of the narrative of the case 
and as illustrating and identifying the subject matter of the 
contract; but that in making his award he had discarded it 
and given no effect to it. That with respect to the second 
and third heads of evidence he had received evidence as to the 
nature of the soil as relevant to two questions—(a) whether the 
works which the contractors had been called upon to excavate were 
such as might reasonably be inferred from the specification, &c., 
referred to in the contract ; and (b) whether any part of such work 
was work priced in the schedule of prices or another kind of work. 
Also, that in arriving at his award he had entirely discarded the 
suggestion that there was on the part of the dock company any 
implied warranty as to the nature of the soil. That as to the 
evidence as to what the soil was in which the contractors worked, 
it was evidence which it was impossible to exclude; he could not 
even attend the views of the works without seeing the nature of the 
soil; but that the only effect he had given to the evidence was to 
enable him to ascertain the character of the work the contractors 





actually did, in so far as the soil was concerned, and not to ascer- 


that it was to be inferred from them, that the contract was to 
execute at the contract prices, to be found in the schedule or 
addenda schedule, certain work in a soil where sufficient ballast 
would be found for the concrete and soil, which would stand at a 
slope of 14 to 1. The arbitrator stated that he awarded and 
determined that this latter view was correct, and that it was 
essential to inquire whether the work which the contractors did in 
respect of a large number of the most important items was, 
having regard to the soil they actually worked, not the cha- 
racter of work for which they contracted at the scheduled 

rices, but was ‘other description of work,” and for this purpose 
it was n to receive evidence as to the difference between the 
soil in which the work was actually executed and the soil the nature 
of which was to be found in or was to be inferred from the contractual 
documents. The arbitrator stated that he found, as a fact, that many 
of the most important items in the work actually executed by the 
contractors were, having regard to the soil they worked in, ‘‘ other 
description of work” to which the scheduled prices were not appli- 
cible, and in the absence of any agreement would be done at a fair 
price to be awarded by the arbitrator. The arbitrator awarded and 
decided (a) that upon the right construction of the contractual docu- 
ments, the whole of the work actually executed by the contractors, 
for which a price had not been agreed prior to the making of the 
award, was work which they were compellable to execute under the 
contract ; (b) that the prices in the schedule were applicable only to 
the work therein described as executed under certain conditions 
appearing upon the contractual documents; (c) that a considerable 
portion of the work so executed was not executed under these condi- 
tions, and that the prices, therefore, were not applicable to it, and 
that the contractors were entitled to, and that he had jurisdiction to 
assess, and did assess, a fair price for it; (d) that the schedules 
were incomplete in not containing any price at all for several items 
of work actually executed, for which also he held that the contrac- 
tors were entitled to a fair price, and that he had jurisdiction to 
assess, and did assess, the same. The arbitrator, on the above 
view, awarded the contractors £165,164, but should it be held that 
the Court had jurisdiction to review his decision and that it was 
erroneous, with regard to items ()) and (c), the sum due would be 
£44,530. The dock company thereupon moved to set aside the 
award as being, upon its face, erroneous in law. The Divisional 
Court—Mr. Justice Denman and Mr. Justice Stephen—refused to 
set aside the award, The award, therefore, stood for £165,164. 
The dock company appealed. 

Sir Henry James, Q.C., Mr. Pollard, Mr. Kenelm Digby, and 
Mr. Mildmay appeared for the Dock —- ; the Attorney- 
General—Sir Richard Webster, Q.C.—Mr. Moulton, Q.C., Mr. 
R. W. Wallace, Mr. C. A. Cripps, and Mr. Clarke Williams 
appeared for the contractors, 

 CouRT dismissed the appeal. 

The MasTEr of the RoLts said that the first point was whether 
they had any jurisdiction to entertain the question of setting aside 
the award. e law was that an arbitrator's award was conciu- 
sive, except where it appeared on the face of the award, that 
be had erred in some question of law which he had to decide. 
But if the error in law did not ie upon the face of the award, 
the award could not be set aside. The House of Lords, by the 
order they made in this case, adopted that view of the law, because 
they compelled the arbitrator to state on the face of his award in 
the form of a jal case the contract and the nature of the 


evidence which he received and the mode in which he treated 
that evidence for the purpose of construing the a ap eg 
av, 


The construction of the contract was a matter of 














Aua. 16, 1889. 


THE ENGINEER. 


135 











and if the arbitrator had construed it wrongly the Court must set 
his award aside, In his opinion the contract appeared upon the 
face of the award, as it was referred to in the special case, The 
documents which formed the contract were the contract itself and 
the specification, plans, and schedule and addenda of prices. The 
arbitrator heard certain evidence, and the House of Lords seemed 
to have thought that he might use that evidence to construe the 
contract weal According to their order, therefore, the arbi- 
trator stated in his award how he had used that evidence, and in 
his—the Master of the Rolls’—opinion he had not used it wrongly. 
Then, had he construed the contract wrongly? The — 
upon the contractors was to execute the works, The obliga- 
tion upon the company was to pay at the rates of prices 
appearing in the schedule and addenda of prices, That clause, 
however, must be read in conjunction with the clause in the speci- 
fication. Reading it thus, it meant, so far as those prices appeared 
in the schedule and addenda of prices, The contractors, there- 
fore, had to execute the works, and the prices might be fixed in 
one of two ways—either as set out in the schedule and addenda, 
where those prices were applicable, or at such prices as might be 
agreed by the en ineer, where the schedule and addenda of prices 
were not applicable, That construction made the two clauses con- 
sistent. It was a reasonable construction, whereas the opposite 
construction contended for, that the contractors were not to be 
paid unless the work came within the description of work 
set out in the schedule and addenda, would be wholly un- 
reasonable, and its effect would be to strike out the clause 
in the specification. If disputes arose they were to be referred, 
and so if the engineer could not — upon the prices the arbi- 
trator would have to award them. t was the construction of 
the contract, and that was the construction placed upon it by the 
arbitrator. That really concluded the case. Whether certain 
work was within the schedule and addenda of prices seemed to him 
to be a question of facts, though it might perhaps turn upon the 
true construction of the schedule, In the schedule the work was 
described. The work was to done in a soil described by the 
engineer. The arbitrator decided that the work was described to 
be done in a soil where sufficient ballast would be found for the 
coucrete, and where the soil would stand ata slopeof14tol. The 
arbitrator decided that that was the description of the work to be 
done for which prices were fixed in the schedule, and that work to be 
done in another kind of soil would be work of another description. 
That was a matter for a scientific man to decide. The arbitrator 
had, in effect, said that a statement made by an engineer to a 
contractor that the soil would stand at 14 to 1 amounted to a 
description of the soil, and that if the soil would not stand at that 
slope it made the work of a different character, and the description 
in the schedule of prices did not apply. No price, therefore, bein 
named in the schedule the arbitrator had to fix it. That di 
of the items under (}) and (c) of the award. For the same reasons 
it also disposed of the items under (d). For these reasons he was 
of opinion that there was nothing appearing upon the face of the 
award which showed error in point of law. Whether the arbitrator 
was right in his findings of fact it was not for them to say. 

Lorps Justices LINDLEY and BowEN concurred, 

















’ LETTERS TO THE EDITOR. 
[We do not hold ourselves oe a the opinions of our 


MECHANICAL INSTINCT. 


S1r,—A curious accident prevented my seeing your footnote to 
my letter on the above subject in your issue of April 26th until a 
few days ago; hence the apparent tardiness of this reply. 

You ask me to ‘‘favour you with one example of fau!ty design 
due to want of book knowledge.” In reply, let me remind you 
that at the very outset of this controversy anor you with a 
pamphlet containing no less than four examples of a most striking 
character. As this pamphlet may have been lost, I send under 
separate cover a duplicate copy, to which I would refer you. 
Fig. A—see pamphblet—represents the bridge referred to as the 
subject of crucial a in my first letter—see THE ENGINEER, 
October 5th, 1888. It was designed with great care and delibera- 
tion by the most experienced practical engineers in the country, 
and checked and approved of by the engineer-in-chief himself, the 
highest authority in the whole colony. This gentleman, since 
deceased, was a full member of the Institution of Civil Engineers 
of London, He was responsible for the expenditure of about 
twenty millions of pounds of the public money, and he most 
tenaciously held and most vigorously expressed the opinions that 
you hold as to mechanical instinct versus theoretical knowledge. 
The design exhibits the most hopeless ignorance of first principles. 
The end pillar of the girder is by great expenditure of material 
and labour made about ten times as strong as it need be, while the 
end compression diagonal], which really endures a greater stress, is 
only about one-fourth as strong as it ought to be, as any one can 
see who will take the trouble to calculate the stresses for a foot 
passenger bridge 45ft. span and 5ft. wide. 

Fig. B shows my theoretical modification, which, according to 
our opinion, ought to be rary inferior, but which really, with 
ess iron and less than half the labour, gave, on being carefully 

tested and broken down, nearly four times the strength, the exact 
comparison being as below :— 


Girder A. Girder B, 
Weight of metal .. .. 1lb.90z .. .. «. 1Ib. 502. 
Timeoccupied in making 14hrs.10min. .. .. 5hrs, 30min, 
Actual breaking load .. 208Ib. .. .. .. «. T711b. 
Calculated ditto .. 182Ib. 
Ratio of break: load 
to weight of girder .. 133 tol.. 587 tol 


Nature and position of Buckling of compres- 
fracture sion diagonals, co 
ing to general col- 
lapse of structure. 
Now, this bridge is still in existence, and an unscientific person, 
arguing from what is loosely called experience, might naturally 
maintain that it was all that could be desired. The truth of the 
matter is that both calculation and experiment show it to be as bad 
as it well can be, and the fact of its not having fallen down is 
fully accounted for by its being situated at a place where it is very 
unlikely to have, and probably never has had, more than half-a- 
dozen people on it at once, At the same time, it is possible that 
at any moment a crowd might assemble there and a great accident 
happen. Here, then, is the one example you ask me for, Could 
you spare space for description and diagrams, I could give you 
more than twenty. 

Your idea that I think ‘‘a civil engineer should design his 
structures in a way to make them safe under conditions altogether 
unlikely to exist” is quite erroneous, I never said or hinted 
anything of the sort. I hold that every structure should be suffi- 
ciently strong to carry any ordinary or probable load, including as 
such in the case of road bridges a dense crowd filling the whole of 
one span, or a single steam roller, traction engine, or dismantled 
locomotive. I also hold that it is not desirable that the iron in 
bridges and similar structures should be so unscientifically disposed 
as to secure only half the strength that might have been obtained 
at the same expenditure of material and laboee. 

The example I have sent is small, and possibly you may say 
unimportant, though I contend no structure is unimportant the 
failure of which may involve loss of life. I should, however, very 
much like, if you can spare space, to send particulars of a bridge 
of over 100ft. span, which was so badly designed that under a crowd 
the iron would be strained to 15 tons per square inch, and which 
was placed at a spot where there was every probability of a crowd 
assembling. This diabolical structure, [ am happy to say, has been 
condemned and closed at my instance. 

In conclusion, let me ask you to read the preliminary dissertation 
of Rankine’s ‘‘ Applied Mechanics,” pages 6 and 7, in the third 
edition. The author there expresses, in far better language than 


Terminal ane dia- 
gonal across 
through rivet hole. 








I can command, the terrible evils that have existed, both in civil 
and mechanical engineering, in consequence of the prevalent want 
of theoretical knowledge amongst those practising these professions. 
And let me assure you that my engineering experience of a quarter 
of a century has brought me into contact with innumerable 
examples of the evils Rankine so graphically describes, 

The University of Melbourne, July 2nd. W. C. KErnor. 


[The sketches which Professor Kernot has sent us show two 
lattice girders, each 3ft. Yin. deep, and 45ft. long. That is to say, 
the depth is one-twelfth of the spar, a x | common proportion. 
In gisdae Aallthe bars both in tension and compression are flat, 
3in. by gin. In Professor Kernot’s girder B, the compression bars 
are 3in. angle iron, and the tension bars are flat 3in. by gin. The 
top and bottom booms are in both cases double angle irons, 3in. by 
gin. The principal difference between the two lies in the use of 
angle iron struts instead of flat bar struts. Ostensibly, Professor 
Kernot’s bridge is much the heavier of the two, The maximum 
distributed load a dense crowd would put on the structure is under 
eight tons. We need scarcely say that the proportions are ample 
for this load. We fail to see what this bridge has to do with 
mechanical instinct. It requires no knowledge of mathematics to 
see that a bar in compression will be stronger ‘if it is of angle iron 
than if it is flat. Furthermore, Professor Kernot is entirely silent 
about the conditions under which the bridge he criticises was built. 
It would not in the least surprise us to learn that there was no 
angle iron available for the purpose in the colony at the time. 
However, be this as it may, it appears that the bridge has perfectly 
answered its purpose, and it is simply absurd to bring a charge of 
incompetence and ignorance against an engineer who has had the 
oye of £20,000,000 on public works, because angle irons were 
not used in a trumpery little foot-bridge. We must ask Professor 
Kernot to try again, and ep apg in proof of his thesis 
more to the point. We shal glad, for example, to know all 
about the bridge of 100ft. span, which has been closed at his in- 
stance. Of course we assume that it was designed by some one 
who no theoretical training. It is important that Pro- 
fessor Kernot should show that the designer was left a free hand, 
and thet he was not compelled to do the best he could under diffi- 
cult circumstances, We never said anything that would lead Pro- 
fessor Kernot to think that his amended design of a bridge already 
built should be infinitely inferior to the original, or even much 
inferior. No proof of anything of the kind is necessary to our 
argument,—ED. E.] 








UNEXPLAINED DERAILMENTS, 


S1r,—I regret that from unavoidable causes I have not been able 
to see THE ENGINEER for some time, but I am glad to find that the 
subject of unexplained derailments has received some attention 
therein. It is, however, to be regretted that so many side issues 
have been introduced, which have carried us away from the original 
points raised, viz., How is it there areso many derailments of 
engines, and is any class of engine capable of derailing itself ? 
Before I refer to these general questions, 1 should like to say a 
word upon the question raised by you in your very interesting 
article upon ‘“ Unexplained Derailments,” published in THE ENGI- 
NEER, dated 2nd August, viz., ‘‘ Are there any such things as inex- 
plicable derailments?”’ I should answer, No, there would not be 
any if we had a better system of collecting information regarding 
them, but under present circumstances, derailments are of dail 
occurrence in this and other countries, which owing to the difficul- 
ties of ascertaining the cause, are returned as ‘ unexplained,” or 
simply ‘ derailments,” though no doubt they would all be explica- 
ble under a proper system of dealing with them. Mr. Stretton 
was quite right when he said, ‘‘but enough has been said to sup- 
port my opinion that derailments are only unexplained when the 
whole truth is not known ;” but to obtain the “‘ whole truth” is the 
real puzzle. For instance, there are many who believe that some 
derailments are caused by the oscillation of engines, and that the 
oscillation is due to faulty construction, while others admit neither 
of these causes, 

Upon looking over a few official reports of railway accidents I 
noted one, which happened not long ago to a train which was pass- 
ing through Stoke Newington station, where it was not timed to 
stop. All the wheels of the engine and of the first carriage left 
the rails, and the inspector’s report thereon coneluded as follows :— 
‘* From these considerations as regards the engine, condition of the 
permanent way, and speed, I have come to the conclusion that the 
accident was caused by the right leading wheel of the engine 
having, from some unexplained reason, mounted and crossed the 
rail.” The unexplained reason never came to light, as far as ] am 
aware, and there was the end of the matter. ere are scores of 
such accidents happening daily in England and other countries, with 
equally unsatisfactory results. The accident referred to above is 
pe mr as a mere derailment, but it is not satisfactory. We wish 
to know the cause of so many tons of engine weight rising and 
climbing the rails. If we could get at the ‘‘ whole truth” in a 
single case of derailment of this nature, we should advance by a 
tremendous bound towards the attainment of our object. 

Was the derailment due to the oscillation or rocking of the 
engine, or had the — got into the swinging motion which you 
described in the article above alluded to, and swung itself off the 
line? Was it due to hidden defects in the permanent way, as for 
instance, the upspringing ef a rail which rested on a sleeper not 
properly supported by ballast, as s ted by *G, F. B.” in this 
correspondence, as a possible cause of derailments? What was the 
class of engine, and how had it been running previous to its jumping 
freak, and what was the driver’s opinion? None of these questions 
can be answered here. The subject must be thrashed out on the 
line by practical railway men, but it is one upon which theories 
may be advanced as suggestions with advantage; but if we are to 
have practical and useful results, they must be the outcome of 
practical observations, and perhaps of experiments. At present 
we have too many cases ‘‘unexplained” or ‘‘not proven.” We 
require more verdicts of ‘ guilty” against the permanent way or 
the engine, or perhaps in some cases against both. 

We can excuse to some extent the reticence shown by engine 
drivers in making reports against their engines, as their doing so 
would, as they believe—though let us hope erroneously —get them 
into difficulties with their superiors, and possibly might reflect 
against their own efficiency as drivers ; and this is probably one of 
the reasons why no derailments are reported as due to oscillation, 
swinging, or rocking of engines. Both drivers and inspectors of 
the permanent way should be encouraged to bring to notice defects 
over which they have no control. That engines do rock laterally 
is beyond question, much to their own destruction and that of the 
permanent way, and, as pointed out by you, there are other dis- 
turbing forces at work which no balancing can affect. The ques- 
tions then are, are these defects in themselves sufficient to cause 
derailments, and if so, are they not due to faulty construction? 
These questions are of the highest importance, and they must and 
will be answered sooner or later. 

During last year there were fifty-three derailments in England, 
which came under official notice, but there were no fewer than 
one-hundred and sixty-four failures of engine axles. It would be 
very interesting to know how many of these derailments were due 
to bent or broken axles, and how many broken axles were due to 
derai!ments, ; 

This subject of derailments is lamentably behind the times and 
the progress of railways, and he who could clear up some of the 
unexplained derailments would deserve well of all who are 
interested in the safety of railway travelling, and the economical 
working of railways, : 

In America about 50 per cent. of the derailments are unex- 
lained, but in England I am unable to ascertain the percentage, 
ut it is probably much less, I hope it will not be supposed that I 

am casting reflections upon those officials whose duty it is to 
report upon accidents, yet fail to ascertain the causes in all cases. 
It is pro | impossible to ascertain the cause of some derailments 
from isolated cases as they occur, but I think, if some of the rail- 





ways in England would in their own interests take up the subject 
of derailments, and co-operate under a proper system of collecting 
statistics, as mentioned by ‘‘G. F. B.” in this correspondence, and 
would communicate circumstances, evidence, and opinions upon the 
causes of those which may be classed as ‘‘unofficial” to some recog- 
nised centre, in course of time a mass of information would accu- 
mulate which would solve all mysteries, and prove the correctness 
or incorrectness of present opinions, and the fitness of one class of 
engine over another. These, however, are secondary considera- 
tions, the first being the saving of human life, and the more 
economical working of railways. I venture to think that if some 
such system were successfully carried out, it would lead to improve- 
ments in the permanent way, and to a fresh mechanical arrange- 
ment of the locomotive, as advocated by Mr. Booth in this corre- 
spondence, and by many practical railway men. 


August 13th. W. WIsEMAN. 


Str,—In your issue of 2nd inst. you mention in your leader on 
the above subject a curious fact about some engines on a certain 
line which, no matter whether they ran head or tail first, wore 
their tires excessively on the one side, Oddly enough I can fully 
corroborate this, oak am glad to find that there has been a previous 
example of the phenomenon, which I had hitherto thought was 
confined to my own experience. The line I refer to is about fifty 
miles in length, fairly crooked, and with steep gradients, and with 
the curves—the sharpest of which on the running road is of twelve 
chains radius—fairly balanced. The engines are all side tanks, 
eight and ten-wheelers, all with either leading or trailing _—- or 
radial axle-boxes, are both inside and outside cylinders, and they 
run head and tail first alternately. They all wear their tires on the 
right-hand side more than onthe left. The engines are all perfectly 
square, as I have seen them all squared off many times. Further, the 
carriage stock is six-wheel, with one pair of wheels at the end fitted 
with radial axle-boxes, and these wheels, which should adapt them- 
selves more readily to the curves than the others, are always the 
most worn. With all this to explain, there has never been a derail- 
ment on the running road, H. T. 





WETHERED’S RAILWAY CARRIAGE LOCK. 

S1r,—We notice in your issue of the 2nd inst. a description of a 
railway lock with a retaining catch by Colonel Wethered, which 
you describe as a new invention. In our patent of May, 1883, we 
have the same arrangement, whereby the latch of a ‘‘ knife-back” 
lock'is held back by a catch, with the important improvement, which 
is covered by our patent, that before the catch is lifted out the 
main latch of the lock is first moved slightly back by the striking 
plate upon the door being closed, so that during the act of lifting 
out the catch the engaging surfaces of the catch and the main latch 
of the lock are relieved from all contact or pressure, thus preventing 
all wear and permitting the catch to undercut if desired. 
Although this isapparently the simplest form of lock, wefound it very 
unsatisfactory in use, owing to the.action of the catch being inter- 
fered with by wearing down either of the hinges of the door or 
the striking plate. The greatest defect, however—which is com- 
mon to all automatic knife-back locks, or locks in which the latch 
turns up and down when operated—is that should anything happen 
to the catch or the latch be let down, by any cause, when the door 
is open, on the door being closed the full force of the blow comes 
sideways upon the latch of the lock, resulting in almost certain 
destruction or damage to the lock, in addition to which the 
‘‘sagging” of the doors when the train is running round curves 
often throws the whole weight of the door upon the smail catch, 
which is frequently broken off. 

For this reason our sliding bolt lock, under the same patent, 
has been the one adopted by the many railway companies who 
used our locks, as whether the catch acts or not, or even if the 
catch is entirely removed or destroyed, the lock will still close 

roperly. Further, even should the main spring of the lock be 
a or removed, the door can still be properly secured by the 
lock, which in the case of a broken spring will still automatically 
close itself. In short, nothing but the total destruction of the 
bolt will prevent its action. Our lock is not affected by the 
sagging of the door, or the wearing down of the door on its hinges, 
or the shrinking or swelling of the door or frame, and within 
wide limits, by the striking plate being fixed out of line with the lock. 

When we mention that almost all of the trains on the North 
London Railway are fitted with our locks, which have been running 
for years without removal under the heaviest suburban traffic; 
that the Midland Railway has for some years used our locks for 
its metropolitan trains, also many other smaller railways both 
at home and abroad; and that our locks have been running on 
trial for over two years on the Metropolitan Railway, we think 
that the credit of the automatic railway lock is at least in some 
measure due to ourselves. PARKIN AND REYNOLDS. 

66, Leadenhall-street, E.C., August 10th. 


HYDRAULIC RAILWAY, 

S1r,—Referring to the published accounts which have recently 
appeared in the London and several papers respecting the hydrau'ic 
railway at the Paris Exhibition, and the mention of M. Girard’s 
name in conection therewith, we would state that we, after the 
death of M. Girard, purchased the whole of his patents, drawings, 

tterns, and designs, together with the entire contents of his 
Ase and the sole right to use his name, Mr. Pilter, our agentin 
Paris at that time, having been instructed by us to attend the 
public sale on our behalf to purchase the whole of the above, 
which he did. 

Some years later the French and continental patents in which 
we held the half interest were made over to Mr, Pilter, we retain- 
ing the entire right in all M. Girard’s English patents; these we 
hold, with all M. Girard’s drawings, plans, details, &c., and included 
amongst these we have here on the walls of our offices the designs 
for the hydraulic railway which is now reported to be creating or 
attracting a good deal of attention at the Paris Exhibition. We 
also purchased the exclusive right to use the name of ‘‘Girard” 
in connection with his turbines and other hydraulic inventions, the 
whole of which were legally assigned to us. We beg to draw your 
attention to the opening pages—No. 3, 4, and 5—in our No. 44 
catalogue enclosed herewith, illustrating and describing the patent 
turbines manufactured by us for many years past. 

August 8th. GWYNNE AND Co, 





10,000-HORSE POWER ROLLING MILL ENGINES, 


Str,—Referring to the so-called 10,000-horse power engines for 
driving a reversing rolling mill, illustrated in THE ENGINEER of 
last week, the 10,000-horse power is manifestly meant as the 
nominal horse-power! If the full particulars were given of the 
rolls, with the speeds, the gearing, if any, and the area of 
steam openings and pipes connected with the engines, some esti- 
mate might be made of the actual or indicated horse-power the 
engines will likely work at in practice. Nominal horse-power may, 
of course, mean anything. Engineers of the old school, no doubt 
because they were modest, called the power of their engines one- 
half or one-fourth the intended or actual power, and this led to 
the term xominal horse-power being considered vague and some- 
times even absurd. Reversing the custom by going to the opposite 
extreme and calling engines by much greater power than the 
actual, will, to say the least, confuse more than ever. In a 
reversing rolling mill engine it is easy to snatch a diagram at the 
moment of reversing, when, of course, the maximum average 
pressure will be shown ; then to note the speed at the instant when 
the maximum rate is attained, and with these work out an enormous 
power. This mode is misleading. If the actual work done in one 
minute could be taken accurately, or the average, say, for ten 
minutes, there would be a very different a Reckoned in this 
way, the power of the engines in question will be only a fraction of 

, 000. AN ENGINEER. 

August 12th, 


(For continuation of Letters see page 148.) 
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SLACK’S GRINDING MACHINE 


MESSRS. TASKER, SONS, AND CO., SHEFFIELD, ENGINEERS. 


SLACK’S GRINDING MACHINE. 


‘1HE accompanying engraving illustrates a machine made by 
Messrs. Tasker, Sons, and Co., New Station-road, Sheffield, for 
grinding the irons of slate dressing machines, but it is obviously 
applicable to other purposes. It consists of a disc, containing 
sections of stones carried on a shaft revolving in a headstock. 
The headstock is mounted on a swivelling table. The lowest 
hand wheel in the engraving works the setting-up motion for 
setting stones up to work. The wheel next to it gives motion 
to a swivel disc for concaving and convexing, an important 
feature of this machine. In front is a travelling bed, carrying 
a face plate for attaching work. This plate can be turned to 
any position for bevelling any angle, flat siding, edging, &c. 


The segments used in disc are either grit, stone, or emery, | 


according to the nature of the material to be operated upon, 
and are secured by wedges into position. The headstock can 
be advanced towards or withdrawn from the face plate to suit 
any thickness of article operated upon, and to compensate for 
wear in the stone. The headstock will swivel either way while 
the machine is in motion, giving a complete change of surface, | 
which assists the free disintegration of the grinding material, 

and increases or diminishes the area of grinding surfaces in | 
contact with the article operated upon. Hardened steel is 

operated upon without in the slightest degree altering its | 
temper. As illustrated, the machine will grind boiler plates, | 
ship plates, hardened link motion bars, guillotine paper-cutting | 
knives, tobacco, tin, cardboard, wood planing machine cutters, | 
surfacing girder ends, roller bars for paper mills, trueing-up | 
cast iron tank plates, &c. The machine is adapted for trueing 

iron and steel castings, and will, it is claimed, turn out flanged { 
steam pipes at one-sixth the cost and time of an ordinary lathe. 

In grinding plate edges, or the edges or ends of thin bars of 

steel, any number making up to 10in. or 12in. high can be 

surfaced at one operation, and produce a much better finish than | 
planing. 








KNIGHT'S OIL ENGINE. 
' 
THE accompanying engravings illustrate an ingenious and 
simple engine, the invention of Mr. J. H. Knight, of Barfield, | 
Farnham. This engine burns the vapour of paraffin oil in the 
cylinder. ‘The engine is horizontal. The 4-horse power engine 
shown in the engraving has a 4in. cylinder and an 8in. stroke. 
The vaporising chamber is at the end of the cylinder, which is | 
closed by a steel plate about jin. thick, and to which are attached 


cate recentmn: 


G 








A, Cylinder. 

B, Vaporiser. 

C, Steel plate closing cylinder, 
to which are fixed the copper 
radiating plates. 

D, Slide, containing 

P, Platinum wire. 

E, Lamp. 

F, Blowpipe. 

, Lamp container. 


immediately vaporised, and on the fly-wheel being turned by 
hand it is sucked into the cylinder, fired, and motion given to 
the moving parts. The air and oil enter together by the vertical 
pipe at the after end of the engine. The heating lamp is extin- 
guished when the engine has got well to work. Vapour of 
| paraffin oil is more difficult to ignite than gas or benzoline 
vapour. The igniting slide, which is of very small dimensions, 
| contains in a hole a spiral of platinum wire. This is exposed to 
the flame of a paraffin oil lamp, a high temperature flame of the 
| blow-pipe kind, the air blast for which is made by the bellows 
fixed on the after end of the bed-plate under the cylinder. At 
| the proper moment, the platinum wire, which is kept at a white 
| heat, is by the motion of a cam drawn into communication with 
| the compressed charge of vapour and air. The slide, although 
| intermittently exposed at one end to the heat of the blow-pipe, 
wears remarkably well. In one engine, which has been in daily 
use for a year and a-half, the slide has not been refaced or 
scraped up during that time. The soot and oil vapour appear 
to act as an excellent lubricant. The oil is pumped into the 
chamber by a diminutive force pump, worked by the engine. It 
| is on the right-hand side of the cylinder. 


TRIPLE EXPANSION ENGINES IN A FLAX MILL. 


A sHorT time ago Messrs. William Barbour and Sons, of Hilden 
Mills, near Belfast, decided to replace some of their existing 
engines and boilers by new ones of the best type and arrange- 
ment to give economical working combined with a superior 
method of driving. Several leading engineers obtained permis- 
sion to submit designs and tenders for the proposed improve- 
ment. Messrs. Victor Coates and Co., of Lagan Foundry and 
Prince's Dock Works, Belfast, having had great experience in 
both land and marine engineering, proposed to make these new 
engines of the vertical triple-cylinder compound type, which is 
now so extensively adopted in all first-class steamers. This type 
of engine, having three cranks placed in relative positions to 
each other of 120 deg., is sure to give a perfectly steady drive, 
which is of the greatest importance in fine flax or thread spinning 
mills; and, with a view to great economy in working, the boiler 
pressure of 150 1b, per square inch was decided upon. Messrs. 
Victor Coates and Co,’s designs being approved of, the order was 
placed in their hands, and the following are some of the prin- 
cipal dimensions of the engines and boilers, viz.:—High-pressure 


KNIGHT’S PETROLEUM ENGINE. 


The engine is on the three-cycle system, the same as the 
Griffin and Beck gas engines. The great advantage of this 


| system for oil engines is, that as the exhaust is completely 


cleared away from the cylinder the charge of vapour and oil is 


| more readily ignited. The governor acts in a twofold manner, 


first by stopping the supply of oil to the vaporising chamber, 


| and by preventing the valve connecting the cylinder and 
| vaporising chamber from opening, so that an explosion is missed. 
| The cylinder is water-jacketted, the water circulating as in gas 
| engines. No oil is required in the cylinder ; a small quantity 
| of the vapour condenses at each stroke, and acts as a lubricant. 


The slide requires a small quantity of oil. The 4-horse power 


| engine runs 300 revolutions per minute, and gives 0°8 to 0°95- 


Fig. 2—KNIGHT’S PETROLEUM ENGINE. 


plates somewhat like the ribs of a Gurney’s stove projecting into | 
‘the vaporising chamber. The latter and part of the cylinder and | 
lighting slide are shown in the sectional view, Fig. 2. Under | 
the vaporising chamber is a paraffin heating stove for prelimi- | 
nary heating. This heats the chamber to a considerable | 
temperature, and when it is hot enough, which is in ten to fifteen 

minutes, a smal] quantity of vil is pumped into the chamber by | 
a small pump—not shown in the engraving. Some of this is | 


horse power on the brake, according to the quality of oil used. 
If a suitable oil is used, a brake horse-power requires, we are 
informed, one-fifth of a gallon of oil per hour. The igniting 
lamp burns about a pint and a-half in the day. The oil used is 
ordinary paraffin or kerosene oil, such as is used in all parts of 
the world for illuminating purposes, and which, according to the 
requirements of the Petroleum Act, does not give off an 
inflammable vapour at a low temperature. 

One of these engines was very favourably noticed at the 
Windsor Show of the Royal Agricultural Society. 





cylinder, 20in. diameter ; intermediate cylinder, 3lin. diameter ; 
and low-pressure cylinder, 5lin. diameter ; each having a work- 
ing stroke of 4ft. When full load is or, the power will be 
about 1000 indicated horse-power, with eighty revolutions per 
minute. All the cylinders are to be fitted with Corliss valves, 
those on the high-pressure cylinder having hard cast iron liners 
to work in. The steam valves will have patent automatic 
expansion motion, controlled by a powerful quick-speeded 
governor, with compensating motion to keep the proper speed 
under varying loads or pressures. The high-pressure cylinder 
will also have a hard cast iron metal liner, and a hot air cavity 
will be formed between the liner and the outside cylinder. The 
crank shaft, crank pins, piston-rods, and valve spindles will be of 
best mild steel, and the cranks of wrought iron, on the built-up 
principle. The power will be transmitted direct to the mill 
shaft by thirty ropes, 5}in. circumference. Steam will be 
supplied, at 150 lb. pressure per square inch, by three boilers of 
Lancashire type, which are also being made by Messrs. Victor 
Coates and Co. These boilers are 28ft. by 8ft. diameter, 
constructed with three furnaces each, the two upper furnaces 
and flues being compored throughout of Purvis’s patent ribbed 
rings, made by John Brown and Co., of Sheffield. The inside 
diameter of the furnaces will be 2ft. 94in., and outside diameter 
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TRIPLE EXPANSION ENGINES, WITH CORLISS GEAR. 
MESSRS. VICTOR COATES AND CO., LAGAN FOUNDRY, BELFAST, ENGINEERS, 
(For description see page 136.) 
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THE TOWER BRIDGE OVER THE THAMES, 
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over the ribs 3ft. lin. 
will be made with welded longitudinal seams and flanged cross 
joints, and will be 2ft. 2in. diameter. All the plates will be of 
Siemens-Martin mild steel, those for the shell and ends being 
manufactured by the Steel Company of Scotland. It is 
intended that all the materials and workmanship in both engines 
and boilers shall be of the very best quality. New engine and 
boiler houses are to be built, and designs for them will be 
adopted suitable to the existing handsome buildings which are 
so well known in the North of Ireland as the Hilden Mills. 








THE TOWER BRIDGE. 


THE above engraving gives on a small scale a general view 





of the Tower Bridge, now being constructed across the Thames, | 
west of the Tower, from the designs of Mr. John Wolfe Barry, | 
M. Inst. C.E. On page 140 will be found an engraving of one | 


of the river piers. In future numbers we shall fully illustrate 


this bridge from drawings, for which we are indebted to Mr, | 


Barry, and shall publish some descriptive particulars, 








THE DIELETTE IRON ORE. 





In its number of the 17th of July Za Metallurgie devoted some | 
space to the ores exhibited in Class 41 by the Société des Mines de | 
la Manche, and gives some interesting facts concerning these ores | 


and the mines. We will describe briefly some of the products of 
Diélette, which the writer, M. H. Guillery, says he had occasion to 
study in detail some yearsago. The metalliferous area of Diélette 
is situated near the hamlet of this name, on the western coast of 
Cotentin at 15 kiloms. from Couville—station of the line from 
Paris to Cherbourg—and at 20 kiloms. from this war port. It is 
constituted by a series of layers, nearly parallel, intercalated in 
schisto-crystalline beds which rest on granite. The iron ore of 
Diélette is a crystalline mixture of oligist and magnetite. It 
resembles the ores of Sweden. Some specimens, especially at out- 
crops, are veritable magnets. Reduced to powder, whatever may be 
its mode of production, it is attracted by magnetised bar. Its average 
analysis gives :—Iron, 56°36; manganese, 0°071; phosphorus, 0-24; 
silicia, 11°87 ; alumina, 2°30; lime and magnesia, 3°20. The sur- 
rounding rocks, of which several specimens are exhibited, are 
quartzites and cipolin ‘‘halleflintes.” 

The seat of the working is on the little headland of La Caboliére, 
1700 m. from the hamlet of Diélette, at the foot of the grand Bluff 
of Flamanville ; one of the photographs exhibited indicates the 
installations of extracting plant. The shaft is 100m. in depth and 
4°10 m. in diameter; it is divided into three compartments, one in 
which the guided cages move for extraction ; another in the centre, 
where are installed the ladders for the entrance or exit of the 
miners; finally a third which contains the rising mains of two 
pumps, one of which is a duplicate. 

Six layers of ore have been already discovered and traversed; 
their thickness varies from 3m. to 14 m., which represents a mass 
of more than 25,000,000 tons of ore. The mine is connected with 
the port of Diélette by a light railway; the service is performed by 
two locomotives and appropriate wagons. One of the photographic 
views represents the port of Diélette with an embarking quay 
a'lowing the loading in one tide of as much as 500tons of ore. The 
ores of Diélette, the richest in France, and which are only compar- 
able with those of the fine workings of Sweden, are appreciated and 
sought for in Scotland, and especially in Germany ; they have, it is 
stated, given rise in the case of this last country to important 
business in 1888 and 1889. The mines of Diélette are actually in 
full work, and can give freely 150 to 200 tons of ore per day. 

The Society of Mines de la Manche has thus given to this Nor- 
mn coast an industry which has augmented the well-being of its 
labouring population by calling thitherforeignmoney. La Metallurgie 
hopes the work may be completed by the creation, in this beautiful 
country, of a metallurgical factory, and that French metallurgists 
will turn their attention to this important ore-bearing district so 
long unknown. The installation of blast furnaces in proximity is 
quite naturally indicated, for with ore at 8f. per ton at the most in 
the furnace, the cost price of cast iron will be much below that of 
the best-situated factories. 

As regards the recruiting of the working staff, it will be easy. 
This is proved by the eagerness of the population in offering to load 
the vessels, and select the ores, and the internal work of the mine, 
in which they initiate themselves with the concurrence of workmen 
who have come from different metallurgical centres. The country 
is charming, its beach has been sung of by Victor Hugo; quite 
close to Diélette is the remarkable shore of Siouville, the sand of 
which is of extreme fineness. At Flamanville is a picturesque 
castle, the photograph of which is exhibited also in Class 41. 








PAMPHLETS AND PeriopICcaLs RECEIVED.—‘‘ A Mountain of Gold: 
Origin, History, and Geological Features, Latest Developments, 
&c., of the famous Mount Morgan Mine,” by W. H. Dick. Bris- 
bane: Woodcock and Powell.—Catalogue of Ship Models and 
Marine Engineering in the South Kensington Museum.—“ Die 
Kraftversorgung von Paris durch Druckluft.” Zwei Vortraege. 
Von A. Riedler. Berlin: R. Gaertner. 1889.—‘‘ Mechanical Aids 
to Agriculture: A Story of Fifty Years’ Progress,” being a series 
of articles reprinted from Bell’s Weekly Messenger, with an intro- 


The lower or middle furnace and flue | 





A TRAMCAR STARTER. 


So many unsuccessful attempts have been made to produce an 
apparatus for assisting tramcar horses in the heaviest part of 
their work by relieving them of the heavy pull necessary to put 
the car in motion, that it is unnecessary to describe all that such 
an apparatus must be able to accomplish or the causes of the | 
failure of those which have not succeeded. | 

The apparatus which we illustrate has been brought before us, 
and we may describe it as one which has been tested for some 
time and has many features which commend it. It is made | 
under Vereker and Yeates’ patents, and forms an emergency | 
brake as well as a car starter, which acts automatically, and yet | 
in such a manner that it cannot force the car on the horses, and | 
is under the control of the driver by means of a pedal. The | 
motor element in the apparatus is one long spiral spring, which | 
is compressed by the work done in arresting the motion of | 
the car. In our engraving A is the mainspring; 4, fixed | 








clutches ; cc, free clutches carrying an endless chain connected 
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horses, and does not depend on the judgment of the driver, who 
might liberate the starter too soon or too late. It does not 
increase the driver’s work, and while it may be fitted to any car, 
it is so constructed that if by any accident it should be disabled 
it does not disable the car. It is being introduced by Mr. J. 
Record, Warnford-court, Throgmorton-street, and may be seen 
at work on one of the cars of the Southwark and Deptford 
Tramway Company running between Tovley-street and Deptford, 
and is about to be applied on other cars, It may be hoped that 


| 80 very necessary an apparatus will rapidly be adopted, and 


prove as successful as it has on a limited scale. This, however, 
is perhaps assured, as it must save a great deal in horse-flesh. 








EXTENSIVE TUBE WELL Water SuppLy.—For the last three 
years Swansea has been more or less short of water owing to the 
reservoirs giving out, and during the drought of 1887 the Corpora- 
tion had ten 3in. Abyssinian tube wells put down by Messrs, 
Le Grand and Sutcliff, of London, to meet immediate requirements, 
in addition to some sixty of these wells which were put down in 





| with the plunger d in the spring case; ¢ e, lever and fork carried | 

on the bridge f and worked by rods k/ connected with the rocking | 

99; jj, trace bar and draw bar; Ah, pedal; i, spring to 
keep clutches engaged. 
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various parts of the town for local wants. This summer the 
scarcity of water having again become serious, Mr. R. H. Wyrill, 


| the borough engineer, determined to adopt the Abyssinian tube 


well system upon an extensive scale, and erect a permanent 
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VEREKER AND YEATES’ 


Fig. lisa plan. Fig. 2 shows the rocking bar with arms to 

carry rods. Fig. 3 shows the trace bar hook, draw bar, and 
pedal on’ the platform of the car. Fig. 4 is the mainspring 
and plunger and endless chain. To wind up the mainspring the 
driver, by a side movement of his foot, releases the pedal h, which 
throws clutches 6 and ¢c at both ends of the car into gear, the 
one slipping whilst the other is winding, thus bringing the car 
to a standstill. To start the car, the first forward movement of 
the horses, causing a tension on the traces, releases the front 
clutch only by means of the slotted head on the rod k, as shown 
in Fig. 2, leaving the rear clutch engaged, upon which the spring, 
being now released, comes into action and the car follows the 
horses. The machine will work in either direction. The pull 
required to start a loaded car on a public road varies from 5 cwt. 
to 8cwt., whilst only 501b. or so is required to release the 
clutches, and this power never varies whether the car be fully 
loaded or empty. 
As an emergency brake it is only necessary to state that the 
car can generally be brought toa stop in about one turn of the 
wheels. The pedal is in two pieces, one part forming a movable 
key which the driver carries with him when reversing the horses 
for his return journey. 


The apparatus is not heavy, and it will be observed that as it 





duction by the editor, by H. F. Moore. London: Bell's Messenger 
office. Some of the articles are of interest, but all are too short to 
be sufficient.—‘‘ Machine Locomotive & Grand Vitesse de 750 | 
chevaux-vapeur etudiée par Ala Béothy.” Paris: Baudry et Cie. 


| an important feature that it is set in motion by the pull of the 


works equally from either end or in either direction, it can be 
used for pushing the car backwards off points. It is, moreover, 
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TRAMCAR STARTER. 


pumping station. The site selected is at Brynwilock, about six 
miles out of the town, where trial tubes had proved the existence 
of extensive water-bearing seams, at from 35ft. to 40ft. below 
surface, which, when tapped, overflowed. Altogether forty-eight 
2in. tube wells are being put down, of which over forty are 
already driven and a supply of about a million gallons per diem 
obtained. These wells are placed 25ft. apart, along the side of the 
town main, on either side of which the Corporation has an ease- 
ment of 6ft., and the wells are connected to two horizontal 
receivers each about 600ft. long, laid immediately over the town 
main and meeting at the pumping engine in the centre. The work of 
sinking the wells is being energetically carried out by Messrs. 
Le Grand and Sutcliff’s representative, Mr. John Legg, and the 
engineer in charge is Mr. Joseph Vevers, formerly with the Leeds 
Waterworks, The town of Swansea, with its population of 100,000, 
is indebted to Sir H. H. Vivian, M.P., who owns the adjoining 
property, for the handsome manner in which he has come forwar' 
Od tensenadiiy furnished steam power to work the pumps. 

PHOTOGRAPHERS IN CONVENTION. —The Photographic Convention 
of the United Kingdom, which has in former years been success- 
fully held in the principal provincial towns, will meet this year, 
from August 19th to 24th inclusive, in St. James’s Great all, 
Piccadilly. The programme includes an exhibition of pictures, 
lantern entertainments, papers on the science and art of photo- 
graphy, excursions, &c. A e and influential list of patrons has 
been published, and the gathering promises to be a brilliant and 
interesting one, and worthy of the jubilee year of photo raphy. 
The proceedings will be opened by a conversazione on Monday, 
August 19th, at 6.30 p.m. 
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—_—_—_—_— 
RAILWAY MATTERS, 


Tur railway companies are P sod now good customers for 
stores and carriage fittings, and xovernment orders for dockyard 
supplies, tools, metal, and machinery, as well as ammunition, are 


on a fairly large scale. 


Ar the meeting of the Metropolitan Railway Carriage 
and Wagon Company in Birmingham on Monday, the chairman 
declared that the concern was returning, after a very short interval 
of bad trade and reduced dividend, toa prosperity which had been 
unbroken for a series of years, This year the company is able not 
only to return to the ten per cent. dividend of 1885, but to declare 
a bonus of five cent. 


Mr. Freperick Hersert, an engineer, was fatally 
injured on Wednesday on the Dore and Chinley Railway, which is 
in course of construction near Sheffield. Mr, Herbert lived at 
Nottingham, and was assistant to Mr, E. Parry, engineer on the 
line. Whilst attempting to get on a passing engine he missed his 
footing and was thrown down, and several wagons passed over one 
of his legs. He received prompt surgical treatment, and was 
removed to the hospital at Sheffield, but he died soon after his 
admission. 


Tur Shanghai correspondent of the Standard telegraphs 
that Chang Chi Tung, Viceroy of Kwangtung, has been transferred 
to the Viceroyalty of Liang Hu. It is believed that this transfer 
bas taken place in consequence of the memorial in which he sup- 
ported the construction of the Hankow-Peking Trunk Railway. 
The railway will now be commenced shortly, under Chang Chi 
Tung’s direction, a Chinese syndicate, with a capital of sixty 
million taels, having been formed to carry out the scheme. 
Li Hang Chang, elder brother of Li Hung Chang, has been 
appointed Viceroy of Kwangtung. 


Tue railway carriage aud wagon building industry of the 
Midlands chows a satisfactory accession of activity at present. 
Some of the Birmingbam establishments have good contracts 
for tramcars and omnibuses in hand. ‘The improved position in 
this branch is indicated in the extent to which the quotations for 
shares in the several companies bave risen during the past six 
months. The directors of the Midland Railway Carriage and 
Wagon Company, Birmingham, report that the profit of the past 
year has been £31,205. They recommend the payment of a divi- 
dend et the rate of 7 per cent. upon the ordinary shares, and of 6 
per cent. upon the preference shares, 


Ir may not be generally known that on the North 
British Railway there is an engine, in the construction of which 
all sorts of tradesmen, other than locomotive fitters, took 
part. The Railway News says:—“It was only about half 
finished when the strike in that company’s workshops at Cowlairs 
broke out in 1878, and workmen in any way connected with iron- 
work were gladly engaged. At that time the works’ gate had to 
be guarded night and day, and the men taken on to replace the 
strikers had to sleep on the premises for a couple of months, 
There is another North British engine with a history, viz., the one 
that ran the last train over the ill-fated Tay Bridge in December, 
1879. After lying at the bottom of the river Tay for three months, 
it was recovered, and partly rebuilt, and may now be seen at work 
on the Glasgow and Dunfermline tratfic.” 


On the Ist inst. the zone system came into operation on 
the Hungarian railway lines. For travelling purposes the country 
is now divided into fourteen zones, and the fares are henceforth to 
be regulated by ‘‘ zoneage,” and not by simple kilometric distance. 
Thus the fares from Budapest to all the places within one zone are 
uniform in each class, although different sets of fares are still 
maintained for fast and slow trains. Fares are also to be uniform 
for passengers travelling from place to place within the same zone. 
Three classes of carriages will be kept up as heretofore. This new 
system, the Vienna correspondent of the Times says, due to the 
bold initiative of M. Baross, Minister of Communications, marks an 
epoch in the history of railway travelling, and it is inaugurated 
with a very large reduction of fares. The following is a list of the 
new fares, first-class express, from various places to Budapest, it 
being noted that the third-class fare is half of the first-class, and 
that the fares for slow trains are twenty per cent. less than for 
expresses:—From Vienna to Budapest, 9fl. 60kr.; from Semlin, 
9f, 60kr.; from Fiume, 8fl.; from Lemberg, 22fl. 75kr.; and from 
Cracow, 24fl. 25kr. Comparing these new fares with the old, one 
finds a general reduction of about twenty-five per cent. 


Tue Verrugas Viaduct, which was built in 1872, and 
which at that time attracted much attention from the daring 
nature of its design, and from the fact that it was then the 
highest bridge in the world, or one of the highest, was destroyed 
in March last by a landslide, which, according to the Railroad and 
Engineering Journal, swept down the ravine spanned by the bridge, 
carrying away the central pier and the two spans which rested upon 
it, or by a flood, according to the Engineering News, both American 
papers. This bridge carried the Lima and Oroya Railroad over a deep 
ravine, through the bottom of which flowed the little river Rimac, 
and was built by the Baltimore Bridge Company. It consisted of 
four spans supported by two abutments and three iron towers, 
which were respectively 179ft., 252ft., and 146ft. high from their 
masonry foundations, The Lima and Oroya Railroad, which was 
intended to cross the Andes, and establish connection between the 
coast and the famous Cerro de Pasco silver mines, and also to con- 
nect Peru and Bolivia, was, the first-mentioned journal says, one 
of the works undertaken by Henry Meigs for the Peruvian Govern- 
ment, and was one of the most notable railroads in the world, 
involving much extremely difficult and expensive work, including 
tunnels, bridges, and embankments, A large amount of money 
was spent on it, but owing to the condition of the Peruvian Govern- 
ment it has remained unfinished, and has been of comparatively 
little importance commercially. 


A new form of electro-mechanical signalling apparatus, 
for signalling to drivers and guards, has been brought to our 
notice by Mr. Henry J. Peddie, Tynecastle Ironworks, Edinburgh. 
The proposed apparatus is designed to serve two distinct purposes, 
the one to automatically sound a whistle on the engine and stop 
the train should the driver fail to notice the signal is at danger; 
the other can be used instead, but is worked by the signalman 
from his box, and would give the signalmen the control of the 
train at every point along its journey. ‘he first apparatus consists 
of two parts, one attached to the sleepers and the other to the 
locomotive. Opposite the semaphore signal post a cast iron shoe 
is fixed on a sleeper close to the rail. This shoe has two arms 
ean on it, and these are connected to each other and to a 

alance weight. They are also connected by a wire with the 
ordinary semaphore, When the latter indicates that the line is 
clear, the two arms are drawn down, so that the apparatus on the 
locomotive passes clear of them. When the semaphore indicates 
danger, the balance weight throws the arms up into a vertical 
position, in which they will catch and set in motion an apparatus 
fixed under the floor of the locomotive. This —- again, is 
so constructed that automatically it shuts off the steam in the 
engine, sounds the whistle, and applies the air brake to the whole 
train; and, further, admits of its application to trains which are 
not supplied with the continuous brake. The second apparatus 
proposes to enable the same actions to be brought about by the 
signalman from his box, at the same time indicating the point a 
train has at any time reached. In the event of a train passing a 
semaphore signal at danger, an intimation of the fact is conveyed 
to the signalman in the box, who will send a danger signal. The 
effect of this will be to set in motion apparatus which will shut 
off the steam in the advancing engine, sound the whistle, and apply 
the brake to the whole train. 





NOTES AND MEMORANDA. 


THE six healthiest towns in England and Wales durin 
last week were Bristol, Derby, Halifax, London, Oldham, an 
Salford, 


Tue Inman liner City of Paris, which arrived at 
Queenstown on the 13th from New York, made the passage in 
5 days 23 hours 38 min. This is the fastest passage on record, 
beating her own famous record by 14 min. 


Tue deaths registered for the week ending Saturday, 
August 10th, in twenty-eight great towns of England and Wales 
corresponded to an annual rate of 18°8 per 1000 of their aggregate 
population, which is estimated at 9,555,406 persons in the middle 
of this year. 


Accorpine to the monthly statement issued by the 
Bureau of Anthracite Coal Statistics, the total production for 
June amounted to 3,033,216°06 tons, an increase of 2,977,648°12 
tons over the same month last year. The production for the year 
thus far has been 15,147,201°11 tons, a decrease of 1,008, 253°13 tons 
compared with the same period in 1888. 


ELEctRICcAL welding has given quite an impetus to many 
industries. At Worcester, Mass., says the American Artisan, the 
makers of a new hoop are using the process, and find the saving 
over the ordinary mode immense, as a hoop can now be welded in 
two seconds, The hoop itself is of corrugated steel, for use on flour 
barrels, and four stee! hoops now take the place of ten wooden ones, 


Tue rainfall in New York for July amounted to 9°52in. 
for the month as recorded at the signal service station. This has 
been only twice exceeded in the history of the Weather Bureau— 
in August, 1875, when 10°42in. fell, and in September, 1882, when 
the total was 14‘5lin. The heaviest rainfall recorded in New York 
for any twenty-four hours was in September 23rd and 24th, 1882, 
when the gauge showed some 6°17in. 


By experiments on the variation in the specific heat of 
mercury with temperature, J. Milthaler (Anz. Phys. Chem.) finds 
that the specific heat of mercury decreases with increasing tem- 
perature, If C, is the specific heat of mercury at Odeg., and C; is 
the specific heat at the temperature ¢, he obtains the following for- 
mula, expressing the relation between the specific heat and the 
temperature:—C; = C, (1 — 0°000138:). 


In an article on the “ Variation with Temperature of 
the Velocity of Light in Metals,” by A. Kundt (Ann. Phys. Chem.), 
the author describes experiments which appear to show that the 
velocity of light at different temperatures in a given metal is 
directly proportional to the electrical conductivity. He expresses 
his intention of continuing his investigations with more perfect 
prisms, and in measuring the index of refraction and the electrical 
conductivity for the same specimens of metal. 


Tue Hamburg American Steam Packet Company’s new 
steamer Columbia, built by Messrs. Laird Brothers, arrived 
the morning of the 8th inst. from New York at Southampton in 
six days nineteen hours, thus beating her outward passage by 
two hours, The daily runs were—28, 418, 431, 433, 447, 453, 
447, 429 knots respectively, giving the high average speed of 
19 knots an hour forthe wholeran. The best day showed 19} knots, 
The machinery worked satisfactorily throughout. 


In London 2180 births and 1365 deaths were registered. 
Allowing for increase of population, the births were 501 and the 
deaths below the average numbers in the corresponding weeks 
of the last ten years. The annual death rate per 1000 from all 
causes, which had declined from 19°2 to 18:4 in the four preceding 
weeks, further fel] last week to16*4 In Greater London last week 
2807 births and 1705 deaths were registered, corresponding to 
annual rates of 26‘0 and 15°8 per 1000 of the estimated population. 


Natura. oil, gas, and wax are amongst the things 
actually discovered in the States, Lots more have been claimed, 
but proof not forthcoming. Now it is said by the Scientific 
American that ‘‘ Benjamin Johnson owns a farm in Rush Valley, 
U.T., upon which he has just discovered a mine of natural shoe 
blacking. An analysis of this peculiar material shows that it 
contains 16 per cent. carbon, 34 per cent. aluminium, and the 
remainder clay. When taken out the material is moist and soft, 
and when used as a shoe blacking produces a fine polish, which is 
not easily destroyed.” 


In the “Greville Memoirs,” Ist series, vol. i., p. 294, 
there isa short description of a lift some years older than the 
‘Ascending Room,” at the Regent’s Park Colosseum. In March, 
1830, Mr. Greville happened to be at Genoa, and visited the Royal 
Palace, formerly the Palazzo Durazzo. He states: ‘‘ For the com- 
fort of their bodies, he (King Charles Albert) has had a machine 
made like a car which is drawn up by a chain from the bottom to 
the top of the house; it holds about six a, who can be at 

leasure elevated to any storey; and at each landing place there 
1s a contrivance to let them in and out.” 


TueE Riverside mill at Wheeling is now engaged on con- 
tracts for seventy-five miles of 6in. steel pipe for the Standard Oil 
Company, which is the heaviest consumer of pipe of any private 
corporation in the world. The Standard has had two experienced 
examiners at the Riverside since the contract began, who make a 
critical examination of every length turned out and only pass it 
upon the most thorough tests. The result of this examination as 
given by the Uhio Valley Manufacturer is as follows: ‘‘ The test of 
time and service is yet to be made, but theoretically steel has more 
endurance than iron, and all the tests of steel made above ground 
are decidedly in its favour. A test of from 1500 Ib. to 18001b. per 
square inch is applied while the actual service is about 10001b. It 
is made the same weight as wrought iron, and possessing a stronger 
tenacity, will stand a heavier pressure ; its expansion is also greater, 
while it can be hammered into any and all shapes without injury to 
its texture. The rust test, applied mechanically, excels that of 
wrought iron. It possesses a ter duration of life and goes to- 
seiged with greater mechanical accuracy. The rejection of imper- 
ect steel pipe will average from 3 to 5 per cent.; that of wrought 
iron pipe usually averages from 25 to 28 per cent.” 


AccorDING to a recent official report on Burmah, the 
jade producing country is partly enclosed by the Chindwin and 

ru rivers, and lies between the 25th and 26th parallels of latitude. 
Jade is also found in the Myadaung district, and the most cele- 
brated of all jade deposits is reported to be a large cliff over- 
hanging the Chindwin, or a branch of that river, and distant eight 
or nine days’ journey from the confluence of the Uru and Chind- 
win, Of this cliff, called by the Chinese traders Nantclung, or 
difficult of access, nothing is really known, as no traders have gone 
there for at least twenty years. e last old quarry of any size is 
Sanka, situated seventy miles north-west of Mogaung. The largest 
quarries now being worked are situated in the country of the 
Merip Kachins. The largest mine is about fifty yards long, forty 
broad, and twenty deep. The season for jade operations begins in 
November and lasts till May. The most productive quarries are 
generally flooded, and the labour of quarrying is much increased 
thereby. In February and March, when the floor of the pit can 
be kept dry for a few hours by baling, immense fires are lighted 
at the base of thestone. A careful watch is then kept in a tre- 
mendous heat to detect the first signs of splitting. When this 
occurs the Kachins attack the stone with pickazes and hammers, 
or detach portions by hauling on levers inserted in the cracks. 
The heat is almost insupportable, the labour severe, and the 
mortality among the ool is high, The Kachins claim the 
exclusive right of working the quarries, and the cost of transport 
and the duties levied by different chiefs is very high, 





MISCELLANEA. 


A prosect is on foot to dig a maritime canal from 
Bordeaux to Cette, and by means of canals to unite the Rhone, 
the Sadne, and the Seine. 


Messrs. E. R. anp F. Turyer, Ipswich, have just 
started a new all roller maize meal plant at Enniscorthy to treat 
two tons per hour. It is the first set of plant of the kind erected 
in Ireland, and it is said that the product is far superior to that 
from either stones or disintegrators, more regular and granular, 
and the separations more perfect. 


Mr. Jeremian Heap, M. Inst. C.E., of Middlesbrough 
and London, has been appointed under an order in Chancery, to 
make a valuation of the coal, ironstone, and other properties in the 
Forest of Dean, forming the estate of the late Mr. Henry Crawshay, 
for the purposes of the new Act of Parliament, entitled the 
‘Crawshay’s Estate Act,” and which received the royal assent on 
the 12th inst. 


A PHILADELPHIA correspondent of the Times states 
that a “30in. main used for natural gas at Pittsburg was being 
tested last Friday under — of compressed air, when it ex- 
ploded, the fragments and the débris being hurled among a crowd 
of workmen. ‘Two men were killed outright and fourteen injured, 
several of them fatally.” It seems curious that tests of such pipes 
should be made with air. 


Ir is stated in a despatch from Sarnia that a part of the 
St. Clair Tunnel caved in on July 26th. The bank of the west end 
of the tunnel excavation for a distance of about 100ft. south slid 
down from 15ft. to 20ft. The earth going down forced up a dis- 
tance of several feet the bottom of the hole where the shield for 
work at the tunnel proper was to be placed. About three hours 
later the bank on the south side of the excavation for a length of 
200ft. gave way and slid into the excavation. 


TuE current activity in the development of eleetric light- 
ing is providing a good deal of employment for engine builders, elec- 
tric machinists, and manufacturers of lighting fittings in Birming- 
ham and the neighbouring centres. Messrs. Elwell-Parker, Wolver- 
hampton, are now having the plans prepared for the erection of 
their enlarged workshops at Bushbury, and they hope to be in 
actual operation in the new premises before very long. This firm 
will soon have at work in the Birmingham Electrical Exhibition a 
car actuated by a ‘‘ Julien” electric motor. 


A RECENT number of the American Engineering News 
says :—Bridge accidents due to the floods are quite numerous, and 
among bridges reported as washed away are the following: high- 
way bridge at Maplewood, N.J.; thirty of the fifty-two large 
bridges in Union County, N.J.; highway bridges at Snow Hill, 
Md., and Laurel, Del. ; Danville and New River Railway bridge at 
Cascade, Va. ; bridges at Saulsbury and in Lee, Tygart, State and 
Steel counties, W. Va.; highway bridge at Fredonia, Kan. ; 
Kansas Central Railway bridge at Oneiga, Kan. 


Tue Union Steamship Company’s Royal Mail steamer 
Moor, which left Cape Town at 5.27 p.m. on July 24th, arrived at 
Southampton at 8.50 a.m. on Sunday, the 11th inst., her gross 
passage being 17 days 15 hours 23 minutes, and her net steaming 
time 17 days 10 hours 18 min, the distance run being 6013 miles, 
giving an average speed of 14°38 knots per hour over the whole 
course. The Moor, on her last homeward voyage, made the 
quickest run on record between Cape Town and Southampton— 
namely, 17 days 5 hours 6 min. net steaming time. 


TuE Daily News says rapid progress is now being made 
with the new canal which is to connect Amsterdam with the 
Rhine, and Consul Robinson tells us that it is expected to be com- 
pleted by the year after next. Simultaneously with the announce- 
ment it is stated that the Gevernment have submitted to the 
municipal authorities a proposal for abolishing the canal dues, 
which will probably be accepted. By this step free access from 
the sea will for the first time be given to Amsterdam and Zaandam, 
which have hitherto been beavily handicapped in the race with 
their neighbours and rivals, Rotterdam and Antwerp. 


Tue formation is announced of the Fowler-Waring 
Cables Company, Limited, with a capital of £200,000 in 40,000 
shares of £5 each. The subscription list closes to-day at noon. 
The company has been formed to acquire and unite the electric 
cables’ business now carried on by John Fowler and Company, 
Leeds, Limited, and by Mr. Richard Waring, at 85, Queen-street, 
London, and to acquire and work the patents taken out for the 
United Kingdom by Mr. James Tatham, of Philadelphia, U.S.A., 
and by Mr. R, W. idiom, of the Steam Plough Works, Leeds, 
and by Mr. R. S. Waring, of Pittsburgh, U.S.A., for improvements 
in tbe manufacture and insulation of metal-covered electrical cables, 
These cables and their insulation are spoken of in the highest terms 
by leading electrical engineers. 


Tx number of vessels which met with accidents of all 
sorts on the coasts of the United Kingdom increased from 3596 for 
1886 to 4224 for 1887. The total number of lives lost as a result of 
those accidents showed an excess over the previous year of more 
than one-third, it having risen from 396 to 645, an increase for 
which there is apparently no explanation. The Royal National 
Lifeboat Institution mentions in its report, in which funds are 
pressingly solicited, that the accidents which befell the 4224 vessels 
were miscellaneous ; they may be arranged under the following 
heads :—Total loss, serious casualties, and minor casualties. Those 
of total loss and serious casualty together, give a total of 1582, or 
292 more than in the year 1885-86; while the minor casualties 
increased from 2306 to 2642. Life was lost in 159 of the total 
losses, or in 43 more cases than in the previous year. 


A NEW substitute for glass in the form of varnish - 
covered wire is being used where glass will not stand the vibration 
or other conditions. The transparent wire-wove roofing, which is 
translucent, pliable as leather, and unbreakable, has for its basis a 
web of fine iron wire, with warp and weft threads about +,in. apart. 
This netting is covered’ on both sides with a thick translucent 
varnish, containing a large percentage of linseed oil. The process 
of manufacture is conducted by dipping the sheets into deep tanks 
containing the composition until the required thickness is obtained ; 
the sheets are then dried in a hea’ chamber, and after being 
stored for some time till thoroughly set, are ready for use. The 
sheets can be made any colour from amber to pale brown. The 
new material readily adapts itself to curves or angles in roofing, 
and is unaffected by steam, the heat of the sun, frost, hail, rain, 
or any atmospheric cha Being a non-conductor, buildings 
remain cool in summer and warm in winter. 


THE idea of utilising the force of the waves to actuate 
motors has been a favourite one with many inventors, and a prac- 
tical application is now, it is said, in operation at Ocean Grove, 
N.J. This is the wave-motor invented by Mr. N. O. Bond, con- 
sisting of a series of swinging gates, submerged to some extent at 
all tides, a rod at the top of each gate actuating the piston of a 
pump for elevating water. Each incoming wave strikes the gates 
and swings them inward, thus operating the pumps. The gates 
are secured at the top to steel rods, whose ends oscillate in bear- 
ings formed by two piles. These bearings were well greased, but 
after the gates had operated for some time the bearings were 
examined, and it was found that none of the lubricant had been 
used up ; consequently, the inventor thinks that it will only be 
necessary to erect the apparatus in a substantial manner, after 
which it can be operated without expense. Each gate is 12ft. long, 
and it was found that the force acting to move the gates inward 


po about 500 lb, per square foot in a calm, and 800 Ib. in heavy 
surf, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW YORK.—Tuse Wittmer and Roarrs News Company, 
81, Beekman-street. 


—_—_—«—<—K—S—S—X—X—X«=—$[![[_[_[_[_aE— 
PUBLISHER'S NOTIOE. 


*.* With this week’s number is issued as a Supplement a Two- 
* page Engraving of a Compound Passenger Locomotive, London 
and North-Western Railway. Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 











+, THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLONIES FRANCAISES, ESPLANADE DES INVALIDES. 

+,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de U Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalid 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 





Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
ished rates will receive THE ENGINEER weekly a 


at the and post free. 
Subscriptions sent by Post-office order must be accompanied by letter o 
advice to the Publisher. . Thick Paper Copies may be , if preferred, at 
increased rates. 

Remittance Post-ofice order. — Australia, um, Brazil, British 
Columbia, ‘British Guiana, Canada, Ca ‘ 


pe of bef Denmark, 

Hawaiian Bayt France, Germany, Gibraltar, Italy, Malta, 

Natal, Netherlands Mauritius, New Brunswick, Newfoundland, New 

South Wales, New Zealand, Portugal, witzerland, Tas- 

mania, Turkey, United States, West Coast of Africa, West Indies, 

Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 58 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines wds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings perinch. All 
single advertisements from the country must be accompanied by a Post-office 

wm payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti. ts in ‘‘ ordinary” and ‘ special” positions 
will be sent on application. 
dvertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tae ENGIngER. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*," All letters intended for insertion in Tuk ENomneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of vcati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble ond confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. tage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can taken of communications which do not comply 
with these instructions. 

P. M. B.—In the first place, there is nothing new in your scheme for lighting 
a train by a dynamo driven by an engine on the locomotive. One has been 
in use for years on the London and North-Western Railway. In the second 
place, you could not drive an engine with the exhaust steam without a con- 
denser, for which you have made no provision, 
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McDOUGALL'S DUST BURNERS. 
(To the Editor of The Engineer.) 

Sir,—We shall esteem it a favour if you can give us the name and 
address of the present manufacturer of McDougall’s Patent Dust Burners, 
Thanking you in anticipation. 

London, August 12th, 





WIRE ROPE PASSENGER LINES. 
(To the Bditor of The Bngineer.) 
Sir,—Can any of your readers give me the addresses of manufacturers 


of wire rope aérial passenger trams, such as are in use in France and 
elsewhere ? B. 8. 


London, August 8rd. 





TURBINES. 
(To the Editor of The Engineer.) 
S81r,—I shall be glad to receive name of firms who supply turbines of, 


Say, one-man power ; together with any particulars as to mode of appli- 
cation, PIO. 


Bury St. Edmunds, August 14th. 


LARD BLEACHING APPARATUS. 
(To the Editor of The Engineer.) 
Sir,—Can you or any of your correspondents tell us where we can 


obtain lard bleachi: 
pear . ng apparatus, or information concerning the — 


P 
London, August 14th, 





SUBSCRIPTIONS, 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .- £0 148. 6d 

P “i y (including two double numbers) .. .. £1 98. Od. 

J credit occur, an extra charge of two shillings and sixpence annum will 
be made. Tae ENGINEER ap shor for wonemission abroad. 

A complete set of Tax ENGINEER can be had on application. 








DEATH. 
At Manilla, Philippine Islands, of cholera, Taomas SypNEY PoLLarp, 
(ays — " W. Pollard, F.R.C.8., of Torquay, aged 30, deeply regretted. 
y cable. 
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BOILERS IN OUR WAR-SHIPS, 


More than once we have sharply criticised the policy 
of the Admiralty in dealing with the machinery of our 
war-ships. The task has been distasteful to us. We 
would infinitely prefer to speak of all that concerns Eng- 
land’s naval power in terms of high praise, but duty must 
be done; and it is strictly within the province of THE 
ENGINEER to call attention to defects and shortcomings 
which tend to weaken the nation. For many years a 
determined effort has been made to reduce the weight, 
limit the dimensions, and augment the power of the 
machinery on which our ships of war depend for their 
propulsion. Over and over again we have stated that the 
thing was being overdone; that too much was expected 
from engineers. We have been told in reply that we 
wrote in ignorance of facts; that the utmost success had 
attended the efforts made to reduce weight, and that the 
Navy could teach the mercantile marine valuable lessons. 
The end has come sooner than we expected ; facts have 
been too strong. The persistent breaking down of marine 
engines and boilers in the Navy has at last alarmed the 
authorities, and the fiat has gone forth that weights and 
dimensions are to be increased. This has come none too 
soon. Already, before the magnificent Spithead fleets have 
begun their mimic warfare, several vessels have broken 
down. They all depend, more or less, on forced draught 
for speed, and forced draught plays havoc with the 
boilers, All that we have urged on this point has come 
to pass, and more ; and it is greatly to be feared that the 
fleets are only at the beginning of their trouble. 


Putting the machinery on one side for the moment, let 
us consider the case presented by boilers in the Navy. 
We shall not mention any particular ship now, lest it 
should be said that we drew invidious comparisons. The 
boilers break down always in the same way. Reports 
appear in the columns of the daily press that such and 


such a ship has had to put into port with her tubes 
leaking. The statement does not convey an accurate 
impression. Tubes may leak in marine boilers, and yet 


ships complete their voyages. 


It would not perhaps be 
too much to sa 


that there is scarcely a ship in the Spit- 
head fleet which has not tubes leaking. That is a chronic 
complaint. The true import of the statement we have 
quoted above is far more serious. It means a complete 
breakdown. Only the other day, for example, a small 
explosion took place in the boiler-room of one of our fast 
war-shi Five firemen were badly hurt, burned and 
scalded. One had to be sent to the hospital on shore. So 
great is the risk run, that a man is now stationed 
on deck to watch the funnel tops for an escape of steam, 
that he may warn those in the fire-room below. The 
efficacy of such a precaution may well be doubted. The fire- 
men are demoralised; they feel that when forced draught 
is on they risk momentarily a dreadful and entirely un- 
necessary death. The cause of the evil is easily stated; in 
order to keep down the weights of the boilers the tubes 
are made very thin, they leak, then the expander is used 
~ reagan and the tubes are at last almost cut through. 
When a heavy strain comes on them the ends are pulled 
off and a rush of water under a pressure of 150 1b. or so 
takes place. If the failure takes place at the back end, 
flame is forced down through the grates and into the 
stokeholes; if at the front end, the uptake doors are burst 
open, or strained so that a rush of scalding vapour takes 
place round them. This is not a fancy picture. That 
disasters of the kind do not take place frequently is due 
to incessant vigilance. The advocates of forced draught 
will assert, no doubt, that it is not responsible, and we 
are quite content to admit that in a sense they have the 
truth on their side; but they must face the fact that until 
forced draught was introduced into the Navy there was 
very little trouble from leaking tubes, and that even now 
boilers worked without forced draught may be trusted not 
to break down. Failures are due to a combination of con- 
ditions all operating to the same end. The boilers are too 
weak for forced draught; that is the case in a nutshell. 


of | getting round it—ev: 





There are two ways of getting over the difficulty. One 
lies in combatting it by brute force; the other consists in 
ing it, in fact. The whole cause of 
the leakage of the tubes is expansion and contraction. In 
order to get all the heating surface possible into the 
boilers, the tubes are crowded too close to the flanges of 
the tube plates; the result is rigidity. The tube plates 
have no chance of “breathing.” The tube plates, again, 
are made too thick, because it is very difficult to keep a 
thin tube tight in a thin and rigid tube plate. When 
forced draught is used the tubes become much heated ; 
they expand, and because the tube plates cannot go with 
them they are forced through the plates. The moment 
the temperature falls from any cause they contract, sli 
in the plate, and leak. It is well known that a ship will 
makea four hours’run under forced draught, not a tube leak- 
ing. After the run everything is allowed to cool down, and 
whensteam isnext got up dozens of tubesarefound defective. 
Then the expander is brought into play; the tubes are once 
more tight; another run is made, and with the same 
result; and, finally, as we have said, the tubes being 
rolled to death crack or break off just inside the plate. 
By using stronger tubes, the tube-plate would be forced 
to breathe. The tubes would carry it with them, and if 
they did leak they could stand more rolling than thin 
tubes before they gave way. The use of thicker tubes is 
an example of the brute force to which we have referred. 
The way to evade the difficulty is to so design the boiler 
that the tube-plates can breathe. Various means of 
obtaining this desirable end suggest themselves. Thus, 
for example, it should be quite possible to work a couple 
of corrugations in the stamping press all round the area 
occupied by the tubes. The tubes must be kept well 
away from the flanges. In torpedo boats, Mr. Yarrow 
has long used a special trough-shaped bridge, so to speak, 
close to the tube-plate at the fire-box end to impart 
flexibility. Another plan is that used by Mr. Stroudley 
on the London and Brighton Railway; he uses tubes bent 
instead of straight. The bend is a very little greater than 
the diameter of a tube, but it suffices to give flexibility, the 
tube simply increasing its camber when it wants to grow 
longer. We fear, however, that the device is not applic- 
able in the Navy. The one thing wanted, no matter how 
it is got, is tube plate flexibility, and if that is provided 
we shall hear no more of leaking tubes, forced draught or 
no forced draught. Yet it must not be forgotten that if 
forced draught be used to excess yet other difficulties are 
certain to be encountered. Fire bars may be melted—some 
of the experiences already had in the Navy in this connec- 
tion are sufficiently startling—furnace crowns ruined, and 
so on. In one word, the attempt to get more steam out 
of a marine boiler than it can legitimately supply is simply 
to court disaster. 

It appears to us that the troubles now being encountered 
are entirely due to a studied neglect of the practice of 
engineers in the mercantile marine. It has been assumed 
that the owners and superintending engineers of such 
companies as the White Star, Cunard, Royal Mail, Penin- 
sular and Oriental, &. &c., really do not know their 
business. It has been held--tacitly of course—that the 
engines and boilers used in our great ocean liners are 
very much larger and heavier than they need be, and 
that it would be quite safe to strike out a new line. This 
view is entirely erroneous. It is absurd in the extreme 
to believe that men of life-long experience will use 
engines and boilers too big for their work, when every 
temptation is presented for keeping down the weight of 
machinery and boilers and the space in which they are 
contained. The conditions under which a ship-of-war is 
worked are, we are often told, wholly different from that 
obtaining in an Atlantic passenger steamer. This is true 
to a certain extent; but the engines and boilers do not 
know anything about it; they cannot tell whether they 
are propelling the Etruria or the Sharpshooter. Steam 
has no respect for Admiralty rules or martial law. It may 
be absolutely necessary to make small departures from the 
best practice of the mercantile marine, but there is grave 
risk incurred by doing so. It is, we take it, simply im- 
possible to improve on that practice in the way of reduc- 
ing size and weight without introducing risks more or less 
great in proportion to the magnitude of the new depar- 
ture. That the Admiralty begins to realise this fact is 

roved by the order that , Be of a given power may in 

uture be increased by 20 per cent. in weight. That would 
just about bring them up to the mercantile marine safest 
standard. 

We cannot conclude this article without saying a word 
concerning the position assumed by the marine engine 
builder. No blame whatever attaches to him. Our great 
firms build what they are asked to build, and they do all 
that skill and talent and experience can do to secure a 
satisfactory result. A certain new war-ship is to be built. 
Her speed is to be, say, eighteen knots, and it is calculated 
at the Admiralty, working with Mr. Froude, that a 
certain power, say 7000 indicated horse-power, will give 
that speed. Furthermore, it is ascertained that only so 
many cubic feet of space, and so many tons weight, are 
available for the engines and boilers, and makers are 
asked to tender for engines to comply with the conditions. 
They do so, and more than fulfil their contract; but it 
is for one day only, soto speak. Everyone knows that the 
engines will be called on to make an abnormal effort. The 
builders guarantee nothing but perfect workmanship and 
material; that the weight shall not exceed so many hun- 
dred tons; that the whole shall be crowded into the space 
provided; that on the measured mile the power deve- 
loped shall be 5000 horses without forced draught and 
7000 with it, and that the ship shall be able to run 
with forced draught developing an average of 7000-horse 
song for six hours. That is all. They are in no way tied 

own as to the number of engineers and greasers in charge 
of the engines, or the number of firemen in the stokeholes. 
The result asked for is obtained, and more, and there the 
ae of the makers ends. All this is entirely 
different from the conditions under which engines and 
boilers are supplied to the mercantile marine; and no one 
is more sensible of the defects of the existing system than 
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those who make engines and boilers under it. It does not 


rest with them to initiate a change. 


THE MEASUREMENT OF LIGHT. 


Tue measurement of light is a matter not only posses- 
sing much scientific interest, but also a considerable 
amount of commercial importance. In London the gas 
consumer is entitled to a supply which, when burned in a 
particular manner, shall yield the light of sixteen candles, 
these candles being of a specified description. Thus it 
comes to pass that the sperm candle is the standard by 
which light has to be measured in relation to the supply 
of illuminating gas. Two things are involved—tirst, the 
standard by which the measurement is to be effected; and 
secondly, the mode in which the measurement is to be 
accomplished. That so crude a contrivance as a candle 
should be employed as a standard of lighting power, 
seems at the outset somewhat extraordinary, and experi- 
ence has shown that the standard is one which cannot be 
implicitly trusted. The tale has often been told, that 
several years ago a Committee appointed by the Board of 
Trade found the sperm candle to be anything but a 
“standard,” being subject to very considerable variations 
in lighting power. As an efficient substitute, the Com- 
mittee recommended the pentane air-gas flame devised by 
Mr. Vernon Harcourt. These conclusions were supported 
by Mr. W. J. Dibdin, as the result of a long series of 
experiments undertaken by him on behalf of the Metro- 
politan Board, the observations recorded being more than 
20,000 in number. Sperm candles were found to be so 
unsuitable, that a variation of 10 per cent., or 1°6 candles 
on sixteen-candle gas, was almost the rule, while far 
greater differences were of common occurrence. To 
guard against these eccentricities considerable skill 
and care in the testing of gas must be necessary, 
whereas by the use of the pentane standard the variation 
would rarely amount to two per cent. The rejection of 
the sperm candle and the adoption of the air-gas flame 
was also recommended by the Standards of Light Com- 
mittee of the British Association last year. The present 
situation is certainly anomalous, the Board of Trade being 
practically responsible for a standard which its own Com- 
mittee has condemned, while the standard which the 
Committee approved, although that approval has been 
endorsed by highly qualified authorities, remains simply as 
a scientific curiosity. One thing at least must be admitted, 
that the air-gas flame affords a much better standard of 
illuminating power than the light afforded by a couple 
of sperm candles. To deny this is to repudiate a mass 
of evidence which has every claim to respect and confid- 
ence. 

A curious reason has been given by the Board of Trade 
for its inaction with regard to the standard of light. 
When the report of the Committee was received, copies 
were sent to the authorities of the principal towns, with 
a request for an-expression of opinion with regard to the 
recommendations. Few replies were sasetead, and this 
was taken as proving that very little interest was taken 
in thesubject. The more obvious inference would be, that 
the subject was very little understood. But at least the 
Board of Trade understood it, and must have been wellaware 
that the errors of the sperm candle were on the whole 
prejudicial to the interests of the consumer. Had the 
errors so balanced one another that the consumer and the 
gas company were both alike hit in turn, there would 
have been comparatively little need for improvement. 
This, however, was not the case, besides which the sperm 
candle had the radical defect of giving less light than in 
former years, owing to a change in the mode of manu- 
facture, occasioned by the use of a drier kind of 
spermaceti. It may be that some of the inertness of the 
Board of Trade is due to the circumstance that the 
pentane standard is the invention of one of the Gas 
Referees. A charge of favouritism is possibly appre- 
hended, and hence the Board desires to be put under 
pressure before adopting the better standard, as devised 
by Mr. V. Harcourt. Unfortunately the public have not 
yet apprehended the extent to which their pecuniary 
interests are involved in this subject, and hence the 
question remains in the hands of the experts. If the 
Board of Trade is waiting for a “cry,” it will have to 
wait for some time. The most we can hope for is, that 
the County Council of London will take the matter up; 
and of this there is some prospect, seeing that Mr. 
Dibdin, who is Chemist and Superintending Gas Examiner 
to the Council, as previously to the Metropolitan Board, 
has “ written a book,” in which he records the history of 
the whole affair, and in which he embodies a large amount 
of scientific research, taking the entire range of practical 
photometry. It is to be hoped that the appearance of 
this work will prepare the way for a very desirable change 
in the treatment of the vas supply. It certainly ought 
to produce an effect, the contents of the volume being 
clear and outspoken, while the statements are based on 
ascertained facts. Concerning the pentane standard, a 
hope is expressed that “the block in the way of its adop- 
tion as the legal standard of reference” will soon be 
removed. Whatever the objection may be, we are told 
“it cannot be a rational one on public grounds against 
the system.” The readiness with which the matter may 
be settled is signified, seeing that it is one of the duties 
of the Gas Referees to prescribe from time to time the 
apparatus to be employed, and the manner in which it is 
to be used. So far as Mr. V. Harcourt is concerned, when 
he found that the essential part of the photometrical 
apparatus, viz., the standard of light, was inefficient, he 
set to work to improve it. “He succeeded,” says Mr. 
Dibdin, “and instead of thankful recognition, his labours 
have met with obstruction, such as to dishearten sensitive 
men holding official positions from doing more than is 
sufficient to prevent their work being called into ques- 
tion.” As we have already suggested, Mr. V. Harcourt’s 
difficulties are probably due in some measure to the cir- 
cumstance that he happens to be aGas Referee. Mr. Dibdin 
is disposed to take the same view of the case, and accounts 
in this way for what appears to be “an official hitch.” 
But all this should go to the winds when public interests 





are concerned, and a faulty system ought not to be allowed 
to continue merely because that which should take its 
place happens to have an official origin. The public are 
the sufferers, and the Board of Trade is bound to protect 
the public when possessing the power to do so. 
hile Mr. Dibdin enjoys peculiar facilities for giving 

an account of photometry as it is, he has taken great 
pains to compass the entire history of the subject. It is 
not a little singular, as showing the value of small things, 
that “a spot of grease” is the foundation of modern 
photometry. Nearly fifty years ago Bunsen proposed his 
method of employing a disc of paper having a greased 
spot in the centre, which is substantially the method now 
in constant use. It is well said, despite the apparent 
oddity of the assertion, that if Bunsen had been unknown 
in other branches of science, “this simple grease spot” 
would alone have been sufficient to perpetuate his name. 
The ability to measure one light against another was thus 
secured at a time when the growing use of gas rendered 
such a process necessary. But as far back as nearly two 
centuries ago ingenious efforts were commenced for the 
measurement of light. We havea long list of honoured 
names as taking part in this attempt, including, between 
1792 and 1833, Rumford, Herschel, and Arago. About 
nine years back, a learned professor, skilled in photometry, 
suggested that the contraction of the pupil of a cat’s eye 
would indicate the power of weak lights. Of a more 
ambitious range than this we have various polarising and 
spectroscopic methods, as well as sundry chemical and 
electrical contrivances. In 1729 we seem to meet with the 
germ of the present system, when Bouguer a0 that 
the intensity of a light should be measured by comparin 
it with the number of candles requisite to give an equa 
degree of illumination. In tracing the history of the 
subject Mr. Dibdin remarks that more attention has been 
given to the method of comparing two sources of light 
than to the establishment of a standard. Bouguer seems 
to have been the first to recognise this latter necessity, 
and yet he failed to settle what particular kind of 
“candle” was to be employed. The French have adopted 
an oil lamp—the Carcel—as their standard, the _— 
power being equal to 9°5 sperm candles, such as are u 
in the English photometers. 

The measurement of light is now being elaborated into 
a science which promises results far ahead of anything 
contemplated a few years ago. Mr. Dibdin’s “ radial” 
photometer, devised in 1884, though not quite the first 
invented for the purpose, is a remarkable instrument, 
designed to measure the luminous rays at all angles, 
varying from the horizontal to the vertical, and in like 
manner downwards. The results brought out are in some 
cases very striking. The portable photometer is another 
device, and one which is by no means popular with the 
gas companies, who dispute its accuracy, although there 
appears no sufficient ground for doing so. It serves to 
measure the lighting power of gas where no fixed station 
has been set up for the purpose. The measurements 
have no statutory force, but where the record has shown 
a deficiency of light the practice adopted by the Metro- 
politan Board was to get a fixed station established in 
the neighbourhood as soon as possible. But in the 
measurement of light we have now to take an upward 
departure —one which removes us altogether from the 
region of gas companies and County Councils. By 
way of a pleasant diversion, Mr. Dibdin has set him- 
self to the recreative exercise of stellar photometry, 
it having occurred to him that it would be of interest to 
determine the actual intensity of the stars in terms of 
our English unit of light in the average sperm candle. 
The idea of measuring off the scintillations of Sirius, 
or the calm rays of the Pleiades, in terms of sperm 
candles, six to the pound, seems almost a desecration. 
But the scheme is well in hand. Apparatus has been 
constructed and tables have been prepared; in fact, a 
series of observations has already been entered upon, the 
results of which are likely to be published shortly. The 
whole affair is described as tentative, and Mr. Dibdin 
speaks modestly of his prospects in the upper spheres; 
but we have reason to believe that his operations have 
already excited attention in scientific circles, and we shall 
certainly await the issue with considerable interest. The 
methods proposed, and we presume adopted, are highly 
ingenious, including the production of artificial stars, of 
different magnitudes and varying in their colour, so as to 
furnish a complete standard of comparison. Of course, the 
standard has to come down very low, to the 50,000th of a 
candle and less. Although stellar photometry is not now 
attempted for the first time, Professor Pritchard, of Ox- 
ford, and Professor Pickering, of Harvard College, being 
among the more distinguished of recent observers in this 
department of science, yet the system proposed by Mr. 
Dibdin has some highly novel features, and appears to 
excel everything hitherto devised for the purpose. 





THE LONDON AND NORTH-WESTERN RAILWAY. 


THE greatest of our English railways has, of course, expe- 
rienced the improvement in trade which has now made progress ; 
and the result of the past half-year’s working, as officially 
shown, is sufficiently indicative of the effect of that improve- 
ment. In the first six months of this year, the London and 
North-Western Railway carried over 18,300,000 tons of mer- 
chandise and minerals, and in the same time it carried also some 
27,400,000 passengers. These figures indicate in some measure 
the enormous nature of the work that is done by that great 
railway, for carrying 3,000,000 tons of merchandise monthly, 
and conveying at the same time over 4,500,000 passengers, it is 
evident that it does an appreciable part of the work of the 
traffic and transit of the kingdom. Its revenue is now over 
£5,250,000 in the half-year, so that in all probability it will soon 
reach the princely sum of £1,000,000 monthly. There is one 
comparison that is not very often made in regard to railways, 
but it may be fairly made in this instance, and that is, the 
earning power of the locomotive. Apart from duplicates— 
which may be set against the number of engines that must at 
all times be under repairs—the London and North-Western 
Railway owns 2323 locomotives, a number that is imposing 
in its aggregate, both of power, and of mere number, 








——<$_—— 
There are some small portions of the gross income of th 
company derived from rents of the buildings it owns hes 
from the fees for the transfer of its shares ; but deducting these 
from the gross total, it may be stated that in the last half-year. 
each locomotive earned, on the average, a little over £22904 
very considerable sum, and one which is above that which by 
earned by the locomotives of some other companies, It js quite 
probable that in the receipts there are included some amounts 
to which locomotives do not literally contribute—for instance 
the earnings of the steamers—but there are some deduc. 
tions which may be set against the inclusion, and the “ earn- 
ings” of the locomotive are only given as an approximate sum, 
It is well worth noticing that out of the gross receipts, about 
one-half goes to pay the wages, coal, stores, and other items jn 
the cost of working, and a somewhat similar Proportion jg 
divided amongst the owners of debentures, and shares of various 
kinds. One-half of the earnings practically goes to the labour 
market, either directly or indirectly, and the other half is the 
pay that capital receives on the large sum of money it hag 
invested in the lines and in their equipment. The growth of 
this great line, the rise uf its revenue, the magnitude of itg 
work, and the enormous amount of the stock, rolling and other 
that it has, is one of the marvels of the railway system; and the 
fact that that great investment of capital is now in great degree 
remunerative—for it is to be observed that a large portion of 
the money receives only 4 per cent.—is a fact that is extremely 
creditable to those who are at the helm of the greatest of our 
railways. In the period of brisk trade, these investments ought 
to be so remunerative, because these periods are not very long, 
and between them there are periods of depression in which the 
return on the capital is one that is very much less satisfacto 
to the “adventurers,” who have furnished the means for the 
building up of the railways. 


DIFFICULTIES OF ENGLISH ENGINEERS IN CHINA, 


THE difficulties engineers have in working under Chinese 
officials are very great, and it is almost hopeless to find English. 
men who combine the qualities of courtesy, good temper, intel- 
ligence, quickness, skill, and tact, together with a fair share of 
force of character necessary for the position. The acting British 
Consul at Tamsui, Formosa, gives some interesting particulars 
as to the state of things existing on the railway being con- 
structed in the north of the island. “The work was commenced 
in the winter of 1886-7, since when there have been five dif. 
ferent chief engineers employed, all of whom have had the 
greatest trouble in getting their recommendations carried out, 
though the physical difficulties encountered were not serious, 
The only difficulty between Kelung and Tai-pei Fu, the capital 
of the island, a distance of ten miles, is a tunnel three hundred 
yards long, through sandstone and shale. Work was begun in 
the spring of 1887, the labourers being soldiers acting under 
officers, with no experience or knowledge of tunnelling, and the 
foreign engineers being allowed no authority. Bad slips 
occurred, and the Chinese wished to abandon the tunnel, and 
make an open cutting 200ft. deep. In the autumn of 1887 this 
portion of the line was given up, work was begun on another 
route laid out by the then chief engineer, and placed in charge 
of a native General ignorant of what he was doing, and who 
commenced work at the north end 14ft. too high. Though the 
strata at the south end was treacherous, scarcely any timber was 
used, with the result that many small falls took place, cul- 
minating in September, 1888, by a large fall of the tunnel rvof 
and collapse of the hill-side into the opening. The next pro- 
ceeding was to begin the removal of this débris without timber- 
ing. In December last the superintendent engineer made a 
plan for constructing the tunnel through the débris, which was 
approved by the Governor, but immediately set aside to let the 
General in command at the tunnel follow his own reckless course 
as before. In March last the chief engineer just arrived from 
England reported the necessity of draining, of using timber, and 
of lining the tunnel with brick or stone; but although the 
Governor approved, the General in charge does just what he 
chooses.” This will give some idea of the difficulties which 
engineers have to contend with in their relations towards 
Chinese officials, especially when serving under them. 


THE PROSPERITY OF THE RAILWAY COMPANIES, 


“ 'TraDE follows the flag,” is a commercial adage as true as it 
istrite, but it is equally true that trade follows the railway. 
Not only abroad, but at home likewise is this business axiom 
continually being confirmed, until the position of the various 
railway companies is now looked upon as one of the standard 
indices to the industrial status of the kingdom. Another oppor- 
tunity of gauging our position is just now afforded by the issue 
of the railway companies’ half-yearly returns, which are of 
especial interest, moreover, to our readers as illustrative of the 
current progress of railway engineering. In the case of the 
London and North-Western Railway there has been a profit on 
the half-year’s working of £2,571,111—or an increase upon the 
corresponding period of last year of £147,605. The dividend is 
at the rate of 6? per cent., as compared with 6 per cent. for the 
earlier period. The Great Western reports an increase in 
receipts of £200,417, and an expenditure of £97,331, and carries 
forward some £7000 more than at the earlier period. Very 
considerable railway engineering work is also, it is evident, in 
hand by this company. The Midland Railway Company's 
statistics show that the total. tonnage carried during the half- 
year has been an increase of 670,049 tons in merchandise, 
and 589,997 in minerals. A total expansion of £242,999 in 
receipts, which has been absorbed thus:—Increased working 
expenses, £118,921; increased interest and dividend charges, 
£9565; increased dividend on ordinary stock, £113,307; and 
increased balance carried forward, £1205. The capital account 
of the North-Eastern has risen during the half-year by 
£107,658. It has built ten new engines, and has added 
1307 wagons. Considerable engine and carriage and wagon 
building is contemplated during the half-year on which we are 
now entered, and a new shipping jetty in the Tyne Dock will 
cost some £70,000. The Great Northern also shows a very 
considerable improvement. Altogether the reports of the rail- 
way companies are full of promise for a continuance of the 
existing improvement in trade, 


THE CASUALTY RATE OF INDIAN RAILWAYS, 


Statistics recently made public show how comparatively 
free from danger is travelling on the railway system of India. 
Indeed, when comparison is made between the figures giving 
the casualties to life and limb attending similar travelling in the 
countries of Europe, it may almost be said that the chances of 
loss of life or injury to the person on the Indian railways 18 
practically nil, for we find that out of about 104 millions of 
passengers conveyed by the latter in 1888, only two of them 
lost their lives, the accurate average being but one in 51,'z 
millions, Among the total of about 104 million persons travel- 
ling by rail, there were but twenty-six who received partial 
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+ sony, being only one in every four millions. The conditions 
Ia. which cian have been constructed in India render 
} statistics surprising. Fencing the lines has been adopted 
— economic sparseness unknown in more Western railway 
— The railways run mile after mile unprovided with any 
’ *h safeguard, and there is consequently much risk from the 
pos bers of untended cattle which stray about the country. 
oval crossings too—those fertile sources of accident with our- 

Jves—are far more common than here, and altogether it is 
fificult to understand why the balance of freedom from accident 
hould be 80 largely in favour of the Indian system. It can 
m2 be conjectured that the comparatively slow speeds on 
Indian railways, and the relatively small number of trains run 
upon them, must be the causes of the advantages apparent in 
this respect. Comparing the figures of Indian with home 
statistics, it is evident that we have to pay a heavy price for 
the facilities which local demands enforce in Europe, 
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The Metallurgy of Silver: A Practical Treatise on the Amalga- 
mation, Roasting, and Lisxiviation of Silver Ores, including 
the Assaying, Melting, and Refining of Silver Bullion. By M. 
Fisster. London: Crosby Lockwood and Son. 1889. 

Tus book is very much of the same character as the book 

by Mr. Eissler on “The Metallurgy of Gold,” and consists 

mainly of verbatim reprints of sundry American and 

English publications. There is one improvement in the 
resent volume, namely, that a certain recognition of 

indebtedness to some previous writers is included in the 

preface; but even this would not lead the reader, who 
may not be familiar with the subject, in any way to grasp 
the extent of the indebtedness of Mr. Eissler. We can 
confidently say that this book of 330 pages would dwindle 
down to an insignificant pamphlet, if the pages of repro- 
duced material were withdrawn. It is striking, too, how 

Mr. Eissier deals with this reproduced matter. Sometimes 

he adopts the usual plan of printing within inverted 

commas; sometimes he suggests that “ portions of this 
description” are obtained from a certain source. As an 

example of his idea of “ portions,” take pages 31-102. 

This is a reprint from a report published in 1870 by Mr. 

Clarence King. The only parts not being of this origin 

are four lines on page 32, seven lines on page 41, pages 

42-47, a few lines on pages 74, 75, 82, and 86, part of 

page 93, and pages 94-96, altogether about ten pages out 

of seventy-two. Pages 135-144 are from the same source, 
word for word; but the recognition only comes at the 
end, and appears as if it only referred to the conclusions. 

Mr. Eissler seems rather proud of quoting other 

ple’s opinions as his own, for we find reference to 

Ce descriptions, &c., throughout the book—pages 60, 123, 

178, 298, 303, 305—in all of which cases the information 

referred to is that obtained and reprinted from old sources. 

When we examine the matter in the book we find the 

subject introduced by a few rambling remarks about 

silver mines in the Western States of North America, 
many of the most extensive and productive mining camps 
being unnoticed. Then follows some geological observa- 
tion—pp. 5-13—acknowledged as from Clarence King’s 
reports; pages 13 to 30, treating of the properties of silver 
ores and the Patio process, are, with the exception of a 
few paragraphs, reprinted from “Chemistry applied to 
the Arts and Manufactures.” Pages 30 to 144, treating 
of the Washoe process, are mainly reproductions from the 
report already referred to, but contain some other reports 
amounting to about 40 pages altogether, some of which 
are acknowledged as quotations. Even Mr. Eissler’s 
account of his own experience—pp. 115-124—consists 

mainly of the same words and matter as were used by J. 

M. Adams in a paper read before the American Institute 

of Mining Engineers in 1874. The three succeeding 

chapters treat respectively of—(1) The dry process for 

ores which require roasting before amalgamation. (2) 

Roasting and drying furnaces. (3) Sundry appliances 

for silver milling; amongst which many familiar pages 

crop up. These are followed by two chapters—pp. 221- 

278—consisting largely of reprints from the 1870 reports 

of Clarence King and R. W. Raymond, and matter from 

Hunt and others. Chapter XIIL., on leaching processes, 

is interesting, and is derived, as admitted, from a paper 

read before the American Institute of Mining Engineers. 

Chapter XIV., and the last, said to contain an account of 

“the assaying of silver bullion, as practised by me,” is a 

medley of information, some pce on original, some, 

more in accordance with Mr. Kissler’s views of composi- 
tion, is the unacknowledged reproduction of ancient 
matters, mostly twenty to forty years old. Even intro- 
ductory paragraphs are of this description, in one such 
paragraph——p, 298—which space will not allow us to quote, 
a few words of the original, six in fact, have been ingeni- 
ously altered so as to oe to “my work on the Metallurgy 
of Gold,” although the matter referred to is from the same 
source as the altered paragraph. 

The quality of mowed oy of the matter copied is good in a 
way. The reports produced under the direction of Mr. 
Clarence King, for instance, are excellent; but from our 
own personal experience we know that much of the in- 
formation as regards Colorado is at the present time quite 
obsolete, and useless except as a matter of history. We 
have no personal experience of the district referred to in 
the volume before us, but we should think some altera- 
tions had taken place since 1870, and could suggest many, 
for example, in the price of material and cost of opera- 
tions; nevertheless, the prices, &c., given on page 90 date 
back to 1867, except item quicksilver, and those on page 
114 to 1870 or earlier. Again, some more definite opinion 
must be entertained about pans than the one copied on 
to page 64; but, however that may be, all the matter in- 
corporated has retained its ancient form. It must be 
remembered that the English public have already had 
most of this matter reproduced for them by Lock in his 
voluminous treatise on “Gold” published in 1882, and 
again recently in a new edition. 

There is other useful and interesting matter in the book, 
but there is much which is untrustworthy as applied to 
the present time, and some unsuitable for a book which 











presumes “ to give a practical outline of the metallurgical 
treatment of such silver ores as are adapted to amalgama- 
tion.” We therefore consider, that it is not a book to be 
recommended to anyone desirous of acquiring a definite 
knowledge of the processes of the present day; whilst 
the student of the historical side of the question will do 
far better if he consults the originals. 





Transactions of the Mining Association and Institute of Cornwall, 
Vol. II. Part. I. 8vo. pp. 152. Camborne: Published by the 
Society. 1888. 

Tuis volume, in addition to recording the ordinary business 
of the affiliated Mining Societies of Cornwall, contains a 
series of papers on mining subjects from different parts-of 
the world which have been read at the meetings in 1887-8. 
Many of these are of considerable interest, and among 
them may be specially noticed that by Mr. H. W. Kayser 
on the dressing of tin ore at Mount Bischoff in Tasmania ; 
another by Mr. T. A. Rickard on the scructure of mineral 
deposits in Colorado ; and a third by Dr. C. le Neve Foster, 
who, under the title of “Some Mining Notes in 1877,” 
gives short descriptions of various novelties in plant and 
appliances which have come under his notice during 
his official tours of inspection in Wales and the North of 
England. These papers are all well illustrated, and are 
valuable additions to the not very voluminous literature 
on English mining subjects. We hope that this, one of 
the youngest of our technical societies, may receive 
sufficient support from the profession outside of Cornwall 
to enable it to maintain its publications on the present 
liberal scale, and therefore we desire to mention that the 
annual subscription is only half a guinea. 
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REMOVAL OF DEPOSIT FROM THE TIDAL 
BASIN, TILBURY DOCKS. 


Tue docks at Tilbury are approached through a tidal 
basin seventeen acresinextent. The inflowing tides from 
the Thames carry into this basin a large amount of solid 
matter in suspension, a considerable portion of which 
settles during slack tide. The shoaling of the basin com- 
menced as soon as it was opened, and was proceeding so 
rapidly that grave apprehensions were entertained that 
unless remedial measures were promptly resorted to navi- 
gation for large vessels would soon be impossible. The 
quantity of material brought in and deposited by the 
tides is calculated to be on an average at the present time 
over 3000 cubic yardsaday. Four large dredgers were 
therefore employed in removing this deposit, the cost, 
including tranport in trucks to vacant land in the neigh- 
hentliood, amounting to about £1000 per week. 

In face of this large expenditure the attention of the 
authorities was naturally directed to ascertaining whether 
some more economical means could not be devised for 
maintaining the necessary depth of water in the tidal 
basin. About fifteen months ago, on the advice of Mr. 
Tydeman, the resident engineer, experiments were tried 
with the view of removing the deposit by the same 
agency that brought it in, the idea being that as this mud 
was all brought in by the flowing tide, if it could only be 
kept in suspension it would flow out again with the ebb. 
The experiment was found to be so successful that per- 
manent arrangements were made for continuing the 
system. The cost has been reduced to about one-fortieth 
of what it was by dredging, the average weekly cost now 
being about £27. 

The system pursued is as follows:—A screw steam 
vessel named the Grampus is provided with a pair of 
Worthington pumps, which draw the water up out of the 
basin and discharge it through a perforated iron tube 
trailing along the mud at the bottom, which is thus stirred 
up, and while in suspension is carried out by the ebb 
current. The vessel works once every day on the day- 
light tide, and travels slowly round the tidal basin, com- 
mencing as soon as the tide begins to ebb and continuing 
till low water. During the last of the ebb operations are 
confined to the entrance to the Thames. The time of 
working is about seven hours. 

The depth of water in the basin at high water of spring 
tides is 44ft. and at low water 24ft. The mud when 
stirred up rises and circulates in the water to about 15ft. 
from the bottom. ‘The material stirred up consists of 
alluvial matter, amongst which, from its smell and colour, 
there is evidently a considerable amount of sewage deposit. 
When dried it sets in cakes almost as hard as cement. From 





4ft. to 7ft. from the bottom when the apparatus is at work 
the quantity of matter in suspension when dried amounts 
to about one-fifth in weight of the water in which it is 
contained; 1 cubic foot of water yielding 12°9 lb. of solid 
matter. At 18ft. from the bottom the quantity diminishes 
to 2°11lb. of solid matter to a cubic foot of water. At 
28ft. from the bottom at high water, the total depth of 
water in the basin then being 45ft., the quantity was 
found to be only 4°78 oz. in a cubic foot of water. 

The satisfactory results attained are due to the thorough 
admixture of the solid matter with the water, and by the 
constant stirring keeping it in suspension. At the Albert 
Dock, where a considerable amount of deposit also takes 
place, harrows have been tried for preventing accumula- 
tion; but it was found that, although they disturbed the 
sediment on the bottom, they did not sufficiently stir up 
and distribute it amongst the water. Other plans have 
also been tried, and recently another process was adopted 
for a short time; but it was found that in four weeks the 
deposit in the basin amounted to an average depth of 
5ft. llin., or upwards of 162,000 cubic yards. This has 
since all been removed by the use of the pumping 
machine. 

The water is conveyed from the pumps by means of two 
50ft. lengths of 3in. seven-ply india-rubber piping, 3in. 
internal diameter, sufficiently strong to stand a pressure 
of 150 1b. to the inch. These flexible tubes hang over the 
vessel, one on each side, and are supported half way up by 
means of a chain running over a pulley. At their lower 
ends they are joined to each end of a 4in. iron pipe 9ft. in 
length, the ends of which are returned to receive the 
india-rubber pipe. In this pipe are holes jin. in diameter 
and about lft. apart. The strain is taxen from the pipe 
by means of a piece of greenheart 9in. by 6in. with 
clamps round the greenheart and the pipe. Spikes shod 
with steel are provided to move any hard material that 
may be met with. The pumps have 14in. cylinders with 
12in. stroke, and make twenty-eight strokes a minute. 
The engines are compound, having cylinders 18in. and 
10in. diameter with 12in. stroke, the piston-rods being 
axial with those of the pumps. The indicated horse-power 
is 100. The cost of the steam tug and pumps, with the 
apparatus complete, has been £3800. The machinery has 
been, patented under the title of “Tydeman’s apparatus 
for removing deposits of sand or mud from the bottom of 
rivers, tida] basins, harbours, &c.,” the specification being 
dated 7th May, 1887. 








COMPOUND LOCOMOTIVE, LONDON AND 
NORTH-WESTERN RAILWAY. 

WE illustrate this week one of the latest additions to the 
lucomotive stock of the London and North-Western Railway. 
The Oceanic is an improvement in certain respects on the 
Marchioness of Stafford illustrated in our pages last December. 
The improvement refers principally to the valve gear. There 
are also changes in proportions. The Marchioness of Stafford 
has driving wheels 6ft. 3in. in diameter, and three cylinders 
l4in. + 14in. + 30in. x 24in. The Oceanic has three cylinders 
ldin. + 14in. + 28in. x 24in. The driving wheels are 7ft. lin. 
diameter. For the rest, all that we have written concerning the 
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Marchioness of Stafford will apply to the Oceanic. We append 
a diagram showing the distribution of steam in the Teutonic, an 
engine in all respects the same as the Oceanic, save that the low- 
pressure cylinder is 30in. diameter. The following tabular 
statement gives the leading dimensions :— 


Particulars of 7ft. Compound Passenger Engine. 

Cylinders— 

Two high-pressure cylinders 14in. diameter by 24in. stroke. 

Maximum travel of slide valves as « Sh 

Lap-O8 VOIWED cs <2) ke c0 ca. ee 

ee eae 

One low-pressure cylinder 28in, diameter by 24in. stroke. 

Maximum travel of valve .. os os ce 

a ee ae eee 

ee ee err 
Wheels— 


in, 


Diameter of leading wheels... .. .. .. .. 4ft.1jin. 
Diameter of centre and trailing wheels.. .. 7ft. lin, 

Boiler— 
. 4ft. 8in. 


Diameter of boiler outside middle ring .. . 
ee errs | | 
pT) ee 








Number of tu eae Nand - 22 
Di ter of tubes (outside).. .. .. ljin. 
Length between tube-plates .. .. -. lift. 3in. 
Height of centre of boiler above rai!s «. Tft. 10}in. 
Boiler pressure. . Nd Gs. a . 175)b. per sq. in. 
Heating surface :— 
i ee - 1242°4 sq. ft. 
Fire-box * -. 1591 sq. ft. 
Te es ee as cn ee ce ce ot 
TO GUUNR ONO ca. acca cen ne ce, ce ce SOM 
Ratio of fire-grate area to heating surface .. 1 to 63°86 
Weight of engine in working order :— T. Cwt. 
Cah Se ses ceo we ce ce 
On low-pressure driving wheels.. .. .. .. 15 10 
On high-pressure driving wheels .. .. .. 15 10 
ee 45 0 


An erroneous impression has got abroad that these engines have 
been built specially for the Scotch traffic. This is not true. 
They have been built for the general work of the line. 

Mr. Webb has also designed and constructed a locomotive 
with three cylinders, l4in. + 14in. + 20in. x 24in. This is 
not a compound, but a continuous expansion engine. It can be 
worked with boiler steam directly in all three cylinders when a 
great hauling effort is wanted, as in ascending Shap incline, or 
the steam can be expanded through all three cylinders at 
pleasure. The engine is of course experimental, but we under- 
stand that the results obtained are eminentlv satisfactory. 
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THE PARIS EXHIBITION.—MISCELLANEOUS 
EXHIBITS. 


One of the noteworthy exhibits amongst the enormous 
numbers which perplex the visitor and make it difficult 
to fix upon any in particular, is the inexplosible boiler 
exhibited by the Société des Generateurs 4 Vaporisation 
Instantanée, system Serpollet. This boiler is permitted 


the tube looks almost like a solid bar, the walls of the 
tube being pressed so close together that when the end of 


looking like a fine flaw. Through this fine capillary duct 
the water is forced, but it is of course converted into 
steam immediately it enters that part of the tube which 
is in the furnace, and no doubt that which is merely a 





hair-line crack becomes slightly enlarged when the tube 


the tube is filed off flat, there can only be seen a line 
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THE SERPOLLET INSTANTANEOUS GENERATOR. 


to work without pressure gauge or water gauge, and | is heated to the high temperature of the actual working 
indeed may be said to have hardly any water in it at any | conditions. 

time. As shown by the engravings herewith, the boiler; In the Exhibition the boiler is shown in connection 
consists mainly of coiled pipes G, which are flattened up | with some very small high-speed engines, stationary, like 
throughout their length soclosely thateach is but a capillary | Ee 

tube. One form of the boiler is shown in the engravings, 
Fig. 1. The tube is made of copper, and is seen in section 
in Fig. 2, the section being lozenge shape. The tubes were 


———— 
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Fig. 4—JANNOT’S CRUSH'NG MILL. 


tor some time made of mild steel, but it has been found Fig. 3-THE RAGOT PETROLEUM ENGINE 
preferable to make them of copper, as the quantity of | ad ; 

liquid or steam contained in any part is not sufficient to | that at work in the house of the Société des Ingenieurs 
prevent somewhat rapid deterioration of other material. | Civils driving a dynamo for lighting part of the house ; 
Fig. 2 isa section, actual size, of the steel tube as formerly and as fitted in a launch and in asteam tricycle. Inthese 
used. The dotted lines round this indicate the normal | cases the boilers are surrounded by a metallic casing, and 
section of the copper tube now used, but the latter is a great waste of heat occurs which will no doubt in future 


mall feed hich hina 

very 8 pump which injects sufficient water ; 
the coil to provide the steam required at od aa 
The system makes it ible to use very small boilers 
and high pressures. The difficulty that might be expected 
with water deposit from the tubes is avoided by forcin 
the water into a small highly heated chamber at ¢ 
lower part of the tubes through a tube from above hee 
urities are under the action of the hj h 

temperature all deposited. The plan is a section on E 
Another noteworthy exhibit is the petroleum enging 
shown by the Société Anonyme des Moteurs Inexplosibles, 
Brussels, made under the patent of Gaston Ragot. Th, 
engine is illustrated by the perspective engraving, Fig. 3 
It is of the vertical and compression type, and works on the 
Beau de Rochas, or four cycle system. One of the chief 
features is the method of production of the petroleum 
vapour. This is formed in a conical vessel enclosing q 
second cone, forming an annular conical space. The 
exhaust products of combustion from the engine pags 
through the interior, and the space between the two 
cones is placed in communication with the governor. 
regulator valve case. At the top of the exterior cone is q 
spray injector which receives the petroleum from a smal] 
tube connected to a reservoir, in which the oil is kept ata 
constant level. The aspiration stroke of the engine 
piston is attended by aslight vacuum in the space between 
the two cones, This vacuum causes the eaten of a 
small quantity of petroleum through the injector, and at 
the same time a small quantity of air, which, meeting the 
troleum, causes it to enter in the form of an oily spray 
into the space between the two cones. Here the oil ig 
vaporised, and the air highly heated. Some of this air 
and petroleum vapour mixture, which is inexplosible, 
to the regulator, where it is mixed with a quantity 
of air, variable according to the work being done, but 
always suflicient to make the vapour explosive. From 
the regulator it passes into the cylinder, on the return 
stroke of the piston is compressed, and is then ignited by 
an electric spark. The inlet and exhaust valves are 
operated by means of cams, and vapour is obtained for 
starting by means of a lamp placed under the conical 
vessel, a small quantity of lighter oil being used for the 


here the lime im 


a. ; 2 : 

e electrical spark is obtained by means of a two cell 
battery and an induction coil. The engine exhibited is 
of 3-horse power with brake; its cylinder is 16 cm, 
about 6°25in. diameter, and the stroke 28 cm., or Llin., 


|and it consumes about 400 grammes, or about 0°85 lb, 


The 6-horse engine uses, we are informed, 350 grammes 
per hour, and the larger sizes somewhat less, 

The fresh water distillers made by John Kirkaldy 
Limited, London, are exhibited in the machinery section, 
and attract a good deal of attention from shipowners and 
builders in consequence of the small space they occupy 
for the work they do, and also because of the remarkable, 
though at present unexplained economy attending the 
use of their feed heaters made on the same principle. 
They are known as the Compactum heaters, and as they 
as well as the distillers are now used very largely in 
our Navy, in that of four other countries, —_ in 
great numbers in our merchant marine, the claims 
that are made respecting them have been tested 
on a large commercial scale. With a feed heater which 
receives its heat from a waste source, there can be no 
doubt that the economy derivable from its use is propor- 
tional to the increase in the temperature at which the 
feed water is passed into the boiler. It can also be 
readily understood that some advantage, economically, 
may be obtained in consequence of decrease in the time 
that it will take the boiler to evaporate a given quantity 
of water. The remarkable fact, however, is, that many of 
the Kirkaldy heaters are supplied with live steam from 
the boilers to heat the feed, and that not only are all the 
advantages as to better performance of boilers and 
lessened repairs obtained, but the experience is that a 
very considerable economy in coal consumption results. 
This is testified by large numbers of managers and owners, 
and we have before us numerous cases of repeated expe- 
rience of this voyage after voyage in many ships. We do 
not pretend to explain the reason for such economy, but 
the fact that large numbers of owners who buy nothing of 
the kind a second time unless it is proved to save money, 
have fitted them in several ships after trial in one, must 
be taken as a sufficient reason for acknowledging that 
there must be some indirect cause of improved boiler per- 
formance which has not yet been theoretically explained. 
The water as it enters the boiler without the heater will 
have a temperature somewhere about 150 deg., but with 
the live steam heater will be somewhat about 220 deg., 
with a steam pressure of about 150lb. With water thus 
raised in temperature, say, 70 deg. or 80 deg., evaporation 
will be much more rapidly effected, but the steam to do 
this with has been taken from the boiler. Hence, unless 
the hotter water be led into the boiler in such a way as to 
set up a more rapid circulation, the reason for greater 
total evaporation does not appear. The testimony that 
better results are obtained is, however, indisputable, and 
this, not as a result of a few hours or days of trial, but 
on voyages out and home, by ships on different routes. 
Mr. Kirkaldy concludes that the economy is derived 
from the better conditions under which evaporation is 
effected. This economy, however, is not more important, 
or so important, as the relief which it secures the boiler 
from strains due to different temperatures in different 
parts when under banked fires, or when getting up steam, 
the heater being for the latter purpose oe 00 from a 
donkey boiler. On the same stand are several fresh-water 
distillers, and the “Compactum” double-effect distiller, for 
producing large quantities of distilled water for supply 
where only impure water is obtainable and fuel expen- 
sive. The double distiller is also shown as fitted with 
feed pumps, &c., complete, for the make-up feed for steam 
boilers at sea. As we are not illustrating these distillers, 
we will not attempt to describe them, but illustrations of 
some of them have appeared in THE ENGINEER, vol. Ixiv., 
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ing millsof the edge-runner type, one of which is illustrated 
by the accompanying engraving, Fig. 4. This, it is seen 
fitted with an elevator which raises the material and 
drops it upon a —— screen, the insufficiently 
crushed material falling back into the crushing pan. 
Other forms are made, some with two wheels, fo some 
with wheels the faces of which carry transverse strakes. 
It is strange that mills of this type have not been more 
developed and used for cement work in this country. 

The Patent Nut and Bolt Company exhibits a fine well- 
arranged collection of its manufactures, including those 
we illustrate. The first of these is what is called a 
“tripartite” spike for fastening railway chairs and rails. 
The application of this spike is verysimple. After around 


is 





instead of the ordinary round spike. The point on the | 
head of the screw is made for the purpose of showing | 
whether the spike has been driven by a hammer. The | 
company also exhibits Livesey’s and Denham Olphert’s | 


cast iron sleepers. 








THE STRENGTH OF COPPER STEAM PIPES. | 
Questions connected with the manufacture and strength | 
of copper steam pipes possess at the present very great | 
interest. It is unquestionable that their use seems to | 
introduce an element of great danger into steamships, 
and indeed into all engine-rooms in which high-pressure 
steam is used. One frightful catastrophe will be fresh in 
the memory of our readers. One other, only less dis- 
astrous because it took place ina large open building, 
forms the subject of a valuable report by Mr. Wood- 
thorpe, just issued by the Marine Department of the | 





@D Board of Trade. This report we give in a somewhat con- 
; densed form :— 


SECTION 








hole has been bored in the sleeper, the two side parts are 
inserted, and then the centre part is driven down between 
them, spreading them apart towards their points, and 
causing the whole to assume the form of a dovetail, which 
cannot be withdrawn bodily from the wood. When the 


Fig. 6 





spike is fully driven home, the head of the centre part 
rests ou the collars of the side pieces and projects some- 
what beyond them, as shown in Fig. 5, so that the 
spike may be withdrawn when required by applying a 
pinching lever under the projecting part of the head, 
when, by the removal of the centre piece, the two side 


‘Fig. 7 








parts being left loose can be readily withdrawn, and the 
hole in the wood sleeper left intact, so that the spike 
can be replaced, and will be as tight as before its removal. 
hese spikes are now being used in the permanent way of 
the London and North-Western Railway, and are, we are 
informed, giving great satisfaction. 
The steel lock nuts and bolts shown in Fig. 6 are also 
shown. The power of locking the nuts upon the bolts is 
obtained by lateral compression in the nut after the thread 
18 completely formed in it, and can be modified so as to 
obtain any required degree of tightness. The locking 
power being obtained by deformation, or partial displace- 
ment of five threads in the nut, the grip obtained is very 
great, and the nut cannot be removed without a spanner. 
he compression of the nut can be so adjusted as to give 
very great resistance, both to screwing it on and unscrew- 
ing it; but it is preferred so to compress the nut that for 
bolts fin. diameter a weight of 301b. on the end of a 3ft. 
spanner ne 101b. will advance it, and a weight not 
less than 25 Ib. on the same lever will unscrew it. These 
lock nuts and bolts are, we are informed, used on the 
permanent way of most of the principal English rail- 
ways, including the Great Northern, Great Western, 
Midland, and others. 
The screwed spikes illustrated by Figs. 7 are manu- 
factured by patented machinery, and the thread bein 
formed without injuring the skin of the iron, it is claim 
that they possess greater strength and durability when 
compared with those produced by the usual process ; a 
are moreover galvanised. They are, we are informed, 
used by the London and North-Western Railway Com- 
pany, for securing railway chairs to wood sleepers 





The casualty occurred at 11.35 a.m, on the 9th of April, at the 


works of the London Electric Supply Corporation, Stowage Wharf, 


copper, the inner radius, at the throat of the bend, having been 
about 10}in., and the distance from the faces of the flanges to the 
intersection of the centre lines through the two portions of the 
bend, which were at right angles, were, respectively, 4ft. and 
lft. Gin. The internal diameter was 9in., and the original thick- 
ness of the sheets from which the elbow was manufactured was fin. 
but this had become slightly reduced in the working at various 

The copper was supplied by Messrs. Williams, Forster 
and Co., Swansea, and the bend was made from two strips 4ft. 7in. 
by lft. 28in. by jin., and 5ft. 6in. by lft. 2gin. by jin. 
respectively, the latter being the longer, forming the back 
of the bend. The sheets having been shaped to form the two 
sides of the bend, the edges were thinned by hammering, 
to form the scarf of the joint; the length of lap, according to the 
usual practice of the firm, being about gin. The two parts were 


| then drawn together by wrought iron clamps, or by strong wires, 


and then brazed. In the Jatter operation two coppersmiths were 
employed, one to look after the inside, and the other to watch the 
bottom of the seam over the fire. The seams were cramped in two 


| places in order to assist in keeping the laps together as much as 


possible during the brazing. After the pipe was brazed it was 
planished, and the flanges were then brazed on. The flanges used 
were 151%in. diameter externally, 9,%in. internally, and Jin. thick, 
the portion immediately surrounding the pipe being 1}in. deep; 
eight ljin. holes were drilled in each flange. The position of the 
bend which failed is shown on page 146, at E; E and F are 
copper, A is cast iron. The engravings on page 145 also give 


























VIEW OF EXPLODED PIPE IN POSITION. 


Deptford. The following are the names of those who received 
injuries, and the nature of the latter in the case of the survivors:— 
(1) Joseph Selway; died on the way to hospital. 3 James 
bs) ; injury to back and spine, arms scalded. (3) James 
Atherton; injured internally, scalded ubout face and arms, 
(4) Joseph Owen ; scalded about face, head, and lower part of body. 
(5) James Killrow ; cutin the head, scalded about face and arms, 





—ViEW OF EXPLODED PIPE. 


views of this pipe after the occurrence of the explosion. The 
spelter used was composed of copper and zinc in the proportion of 
eight parts of the former to seven of the latter. The pipe was 
made by Messrs. Isaac Storey and Sons, coppersmiths and brass- 
founders, Knott Mill, Manchester, and was one of four similar 
bends supplied by them to Messrs. Hick, Hargreaves, and Co., 
Soho Ironworks, Bolton, which firm is constructing the extensive 
machinery now being laid 
down at the Deptford Works 
of the Electric Supply Corpo- 
ration. 

Persons or companies who 
huve inspected the pipe.—The 
elbow, before being sent from 
Messrs. Storey and Sons’ 
works, was, it is stated, care- 
fully examined and subjected 
to hydraulic pressure. One 
flange is marked ‘360 lb. 
test press, E. 13, 14,” and is 
intended to be a record of the 
test, which does not appear 
to have caused any defect to 
exhibit itself. Mr. William 
Inglis, M. Inst. C.E., who is 
chief engineer at Messrs. 
Hick, Hargreaves, and Co.’s 
works, examined the pipes 
when they were received, and 
considers that they were, to 





(6)¥Alfred Holden; scalded on forehead, injury to knee. (7) | all appearance, satisfactory. He thinks it probable that, follow- 
Thomas Brown; scalded on back of head and neck, (8) J. Brown; | ing his firm’s usual rule in the case of copper pipes, the bend 
shoulders, back, and left arm injured. () H. Hilliar ; cut on | would have been re-tested by them, but it is not certain that such 


head, and left wrist injured. (10) Albert 
knee. (11) J. Clark; severely shaken. [Note.— 


Chapman; injury to | was done in the present instance. 
f 5, 7, and 10, . 
were labourers in employ of Corporation. 2, 3, and 4, were | failed close to the brazing for a length of 154in. near t 


Nature of the explosion and part which gave way.—The ae aaa 
e middle 


engine erectors in employ of Messrs. Hick, Hargreaves and Co., | portion of the pipe, the fracture, after extending at either end 


Bolton. 8, 9, and 11, were labourers in employ of Mr. J. T. 


Firbank, contractor. ] 


through the unbrazed portion of the copper, ran partly round the 
flange, and then, for a distance of Sin. again ran parallel to the 


Description and principal dimensions of the pipe and process of | seam at one end, as will be clearly seen from the engravings. The 
manufacture.—The pipe which gave way was a bend or elbow of | pipe was drawn out of its lower flange, which was bolted to the 
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cast iron pipe marked A, page 146, and the latter, by the re- 
action of the issuing steam, was violently displaced, in q 
of which the piers which had supported three of the horizontal 
lengths of cast iron piping were overturned, and two of the 
pipes were fractured, the steam continuing to be discharged 
until shut off at the boilers. The destruction of the bend was 
complete, and, as far as I am aware, the failure exceeds in extent 
that which has been recorded in any previous instance where a 
copper pipe has given way. 

ono. At se at am of opinion that the presence of 
water in the range of piping was the immediate cause of the explo- 
sion. The workmanship in the copper elbow was, however, very 
defective, and although the bend was designed to a nominal 
factor of safety of about ten, it is extremly probable that it would 
soon have failed, under steam, at the worki ressure. Whether 
or not the elbow, had it been well made, would, on the occasion of 
the explosion, have resisted the pressure within it, cannot be 
decided with the data now obtainable, but there is reason to think 
that the pipe would have stood had it been originally sound. 

anak remarks.—Of the extensive plant which is being laid 
down at Stowage Wharf, Deptford, for the purpose of generating 
electricity to light the City and West-end of London, twelve boilers 
and two engines have been erected, but, although the principal 
portions of the work have been placed in position, they are not yet 
in a finished condition. All the boilers have been supplied by the 
Babcock and Wilcox Company, and the safety valves are to be 
loaded to 2001b. per square inch. Each boiler is fitted with a 
stop valve, and pipes from these are led to wrought iron drums, 
one drum being fitted for each battery of three boilers. A range 
of steam pipes is led from each drum to what is called a receiver, 
placed in the basement of the building. The arrangement of 
pipes from the boilers is given in the accompanying woodcut. 





RESULTS. 
Bend G gave way at 6701b. per sq. in. 
» F gave way at 1100 ld. per sg. in. 
H gave way at 1300 lb. per sq. in. 
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SKETCH SHOWING FRACTURES PRODUCED BY HyDRavULic PRESSURE. 


Stop valves are fitted on these pipes near the receiver. With 
the exception of the short curved pipes attached to these stop- 
valves, which are of cast iron, and of the bends, which are of copper 
and brazed, the remainder of the pipes now referred to are of 
wrought iron, about }in. thick, having their flanges screwed on 
and subsequently brazed. At the time of the explosion steam was 
being supplied by six boilers, three of which were connected to 
the receiver at top, and the others just below, the total lengths of the 
steam-piping intervening being about 57ft. and 90ft. respectively, 
and the vertical distances between the centres of the orifices on 
the receiver and those of the upper horizontal portions of the pipe 
being 21ft. 10in., and 23ft. 10in. in the two cases. It is stated that 
the curved pipe near the receiver was tested by the employés of 
the Electric Supply Corporation, and the other pipes and bends 
between the boilers and receiver were fitted by them, but were said 
to have been tested by the Babcock and Wilcox Company, 
by whom they were supplied. The vessels are of copper, 
but the remainder of the piping is of cast iron, extend- 
ing from the receiver to the high-pressure cylinder, the 
difference in height where the pipes are connected to these 
being fully 26ft. The lower horizontal ye were supported by 
brick piers, one under each length, a small iron roller being placed 
between the pipes and piers to enable the former to move freely 
as their le varied with the temperature. The cast iron pipes 
between the receiver and the bend E—the failure of which is the 
subject of this inquiry—were 10in. in bore and about lin. thick, 
the flanges being 1,;in. thick, and connected by ten lin. bolts, 
The Piping above the bend E was Qin. in bore. No drain pipes 
were fit at any part of the ranges of steam piping, but to the 
bottom of the receiver two automatic traps were connected by #in. 
gas piping; these were the only means provided for freeing pipes 
and receiver from water. The receiver, and the piping between 
that and the high-pressure cylinder, were supplied and fitted by 
Messrs. Hick, Ha: ves, and Co., and the copper bends were 
introduced with a view better to provide for the effects of expan- 
sion in each range of piping. 

Mr. — Storey a member of the firm who made the copper 
bend, stated :—‘‘I do not know that we have made any tests of 
copper, we generally take 30,0001b. in our calculations. I have 
no data as to any pipe we might have tested to destruction. I 
have examined the bend which gave way. I do not think the work 
is perfect ; it is not as good as it might be. Had we known it to 
be in the condition it was we most certainly would not have allowed 
the pipe to be used in any work. The pipe failed through the 
brazing for a length of about l5in. From the appearance of the 
fracture I conclude that a flaw, extending to about half the thick- 


ness, existed. I think it was possibly caused in hammering after 
the brazing.” 
It would accordingly appear that nothi icious was detected 





in the outward appearance of the finished bend, or the latter 
would not have been allowed to leave Messrs. Storey’s works. 
it, however, been examined with care, I think some of the defects 
might have been discovered, although these may in some cases 
remain hidden. There is good reason to believe that more trust- 
worthy work would be produced if the manner in which a pi 
resists internal stress were better understood by coppersmiths 
generally. As it appeared after the explosion, the inferior quality 
of the workmanship was most evident. Considerable portions of 
both seams were very open, the spelter having run through, and 
the effective thickness of the copper at the fractured joint was 
reduced, in consequence of this and of the seam having “ drawn,” 
to about 7,in. At one part, where a flaw existed on the outside of 
the inner lip of the scarf, the thickness of copper remaining did 
not exceed j,in. The fracture at the part = «md the elbow first 
gave way presented a ragged appearance. Covered on the inside 
by a thin streak of spelter, the copper, which did not exhibit the 
characteristic silky appearance, but was more or less granular and 
without lustre, had a thickness varying from jin. to jin. in the 
length of 15}in., where the rent followed the outside edge of the 
seam, the latter being open in several places. Adjacent to the 
copper was the coarsely granular lip of the outside lap. This had 
been fused in many places, and was, for the greater part, covered 
with the spelter which had run through the joint while over the 
fire. The seam on the inside was also considerably open at different 
parts. The lower flange which had been blown off had, clearly, 
been but slightly attached to the pipe; it appeared to have been 
brazed at the upper edge, but the ater of the remainin; 
of the flange next the pipe was defective, and it requi little 
examination to see that the brazing of the other flange was also 
7 unsatisfactory. 

ith regard to the part which yielded first, it is evident from its 
appearance that the seam had “drawn” while over the fire, and 
that the outer lip of the scarf had been in some places washed away 
by the molten spelter, the free zinc in which would rapidly combine 
with the copper and form an alloy whose melting point would be 
considerably lower than that of pure copper. The seam while being 
brazed was, doubtless, heavily cha’ with spelter, and the man 
who was watching the inside of the pipe should have become aware 





that the spelter had ‘‘drained” or run through. The second man, 
who ‘ieeols up the joint with an iron ‘‘ paddle” which protects the 
seam from the heat of the fire and thereby temporarily stops the 
**draining,” should also have seen that the joint was defective, for 
it was apparent that the outer lip of the scarf was severely injured, 
as pointed out. No. 1 engine had been tried under steam before 
the day of the explosion, and in this way, since the pipes were in 
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poet, It had the ig oes and was ascribed to the presen 

aw in the original sheet, such as is occasionally met vith, whe 
it is probable that the low pressure at which this bend failed was 
due to the cause referred to, although the fracture occurred at a 
































part of the elbow where a considerable amount of work had been 
= upon it, still an incipient crack might have been produced } 
he hammer, 


and su uently been developed by internal y 
—_ Seok such as destroyed the 
which is the subject of this report, 
Bend F ultimately gave way at 4 
ressure Of 11001b. per square inch, 
The fracture followed the outsidg 
seam for a length of 8hin., com. 
mencing jin. from the flange which 
was further from the elbow. Tho 
opening was }fin. at the widest pa 
and the flange was drawn in Prin. at 
the circumference of the pipe. The 
fracture was partly discoloured, the 
bright portion, at the thinnest place 
being about jin. thick. The seam 
had evidently “drawn,” and it gave 
way through part of the lap where 
it had been thinned down. The 
brazing of the flanges to bends F and 
G did not appear to be perfect, but 
resembled that of the flange left 
upon the exploded pipe. The re. 
maining bend H_ withstood an 
hydraulic — of 1200 Ib. per 
square inch without appearance of 
distress except the drawing of 
the flanges, owing to the pres- 
sure on the blank ends, which were 
unstayed. This caused the joints to 
give trouble, and the test was tempo. 
rarily abandoned, I have since learnt 
that the bend gave way when the 
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ressure reached 13001b. per square 
RECEIVER inch, close to the flange of the short 
_ end, the length of fracture being 
7 ifin., and the widest opening jin, 
These pressures, had the pipe been 
- cylindrical and of the thickness in. 
y a —— tended, would have produced 
2) stresses of 12,0001b., 19,800 1b., and 

p 23,400 lb. respectively in the metal 
of which the | om were formed, and 

the apparent factors of safety in the 

5 three cases would have been 3°7, 6:1, 

and 7°2 when the internal pressure 
was 180lb. It would therefore seem 
probable that the bend which ex- 























GENERAL ARRANGEMENT OF PIPES. 


free communication, steam was on one or two occasions within the 
bend which exploded, the pressure ranging from 45 1b. to 1201b. 
per square inch. 

On the day of the explosion steam was admitted to No. 2 engine 
for the first time, at 10.20 a.m., and the engine was kept running 
for about twenty minutes at about thirty-five revolutions per minute, 
the pressure varying from 75lb. to 85lb. per square inch. At 
10. 


11.30a.m. About 11.35 a.m., the pressures on the boilers being 
152 1b. per 


engine. It been ‘barred round” four or five times by a 


small engine fitted for that purpose, and Sharrocks had just com- | 


menced to open the engine stop-valve when the explosion occurred. 
The bend had been, altogether, subject to steam 


44 hours, the pressure varying from 45 lb. to 1521b., the latter 


pressure being on the pipe for a shorttime only. The construction | 
of the stop valve referred to will be seen on page 146; on turn- | 
ing the wheel the small valve is first lifted, but the large valve is | 
not lifted until the spindle has revolved twice and the small valve | 


moved throngh a distance of jin. The arrangement of piping has 
been already explained, the pipes dipping through a considerable 
distance in passing from the boilers to the “ receiver” and rising 
again through a somewhat greater distance to the cylinders. It is 
stated by Mr. de Ferranti that the pipes were placed in the only 
position available for them ; and if they had been led directly from 
the boiler drum to the cylinders they would have interfered with 
the working of the traveller. 

While the arrangement adopted was probably to some extent 
unavoidable, it necessitated particular attention being paid to the 
means of draining water from the very long range of piping intro- 


duced, and I do not think it can be claimed that fitting the two | 


#in, pipes to the bottom of the “‘ receiver” and connecting them to 
traps was sufficient precaution to insure that the steam pipes were 
free from water in view of the condensation, possible priming, &c., 
which might have been expected to occur. The pipes, &c., were 
uncovered, the condensation was therefore greater in amount than 
will result when the work is completed; still Iam of opinion that 
drain fittings were inadequate, and that it is necessary to make 


further provision to satisfactorily meet the case. The “receiver” | 


fulfilled to some extent the office of a ‘‘ separator,” but there were 
no means provided to enable the quantity of water lying in it to be 
ascertained ; and there was no doubt a considerable quantity carried 
from the boilers with the steam. The defective condition of the 
pipe rendered it quite unfit to be employed as a steam pipe for any 
considerable pressure, and J think its failure, under favouring cir- 
cumstances, was only a question of time. The greatest steam pres- 
sure known to have been upon it was 1521b. per square inch, while 
the boiler safety valves are to be loaded to 2601 lb. per square inch. 
The cold water pressure to which it is said to have been subjected 
is 360 1b. per square inch, and the nominal factor of safety was in- 
tended tobe ten. If the actual factor had approached this, the pipe 
would have ex 

ressure, and I would consider this to have been a prudent course to 


ave mae, seeing that the stress set upon the bend by the expan- | 


sion of the remainder of the piping would add greatly to that due 
to internal pressure, and that the tensile strength of copper is 
materially reduced at the temperature corresponding to the in- 
tended working pepe in this case. With regard to the factor, 
however, it should be remembered that, in brazing on the flanges, 
the end portions of the pipe are annealed and cannot afterwards be 
planished. In addition, the elastic stress of annealed copper is 
seldom more than one-fourth of the ultimate, which for pu s of 
calculation it is advisable not toassume higher than about 24,0001b. 
per square inch at ordinary temperatures. 

When the explosion occurred, the engine stop valve was being 
opened by Sharrocks, who, as a most experienced man, would have 
exercised all the care that could be taken with the existing fittings. 
The pipe was completely destroyed ; this, and other circumstances, 
point to the probability of some water being in the pipe, and that 
the explosion was immediately due to its presence. The extent to 
which water was present cannot be ascertained. It would appear 
improbable from collateral circumstances that the pipe would have 
given way had it been sound, but this cannot now be well deter- 
mined. Since writing the above the remaining bends were sub- 
jected to hydraulic pressure in my presence at Messrs. Hick, 

a ves, and Co.’s works. The fcllowing were the results :— 
Bend G—corresponding in ition to that which burst—failed at 
670 lb. per square inch. e fracture was 2}in. long and about 
jin. open at widest part, and ran parallel to the seam, 5 from the 
edge of the outside lap, and 10}in. from the flange. e fracture 
was discoloured for about three-fourths of its depth at the middle 


a.m. No, 1 engine was started, the pressure rising from 100]b. | 
to 1851b. per square inch, and the revolutions being sixty-five to | 
seventy per minute. This engine was stopped a little before , 


uare inch, preparations were made to again start No.2 | 


age for about | 


rienced no barm had it been tested to a much bigher , 


ploded possessed a very low factor 
of safety originally. The difference 
between the expected and the actual 
resistance of these bends can be seen from the table given below, 
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+ 
Stress due to this | Ap nt 
| Hydraulic |pressure in cylin- factor of safety 
Bend. | aie ee drical pipe of same (taking work- Remarks, 
| & ~ € {diameter and of jin.' ing pressure 
| = uniform thickness, , at 180 Ib.) 
Ib. per aq. in.| 1b. persq. in. | | 
E | - -- 1 | Exploded 
| 
i |bend : steam 
pressure at 
the time 
jabout 1501b, 
| per sq. in. 
G 67 12,060 \Correspond- 
| ling bend to 
F | 1,100 19,800 51 {E on No. 1 
| | engine, 
H | 1,300 23,400 2 | 
Designed.! 1,800 32,400 0-0 





With a view of throwing as much light as possible on the cause 
| of failure, a sample of the copper taken from the exploded bend 
| was forwarded by Messrs. Storey and Co. to the Assay Office and 
| Laboratory Mining Offices, Swansea, and was there analysed. It 


| was found to consist of— 
| Per cent. 





| Metallic copper. . 98°64 
” arsenic 0°50 
» 1 oe 015 
ae nickel .. 0°22 

{ pee a6 we os trace. 

| a bismuth .. .. trace. 


With respect to the quality of copper, I would remark that 
| while, on the one hand, it is asserted that ‘‘a good ordinary 
| merchantable copper is seldom purer than 984 per cent.” I am 
| informed by Messrs. Storey and Co, that ‘‘we have been making 
inquiries among our other friends in the trade and experts, and 
find that the general opinion is that sheets, to stand good working, 
should contain from to 99°25 per cent. of pure copper. The 
general opinion as to the effect of arsenic seems to be that 0°5 per 
| cent. ond not cause any serious difference to the metal. The 
| small amount of lead present is less than that usually found.” 
| The following is an extract from a letter written by a firm with 
| regard to samples of the copper which had been cut from the 
| exploded bend :—‘‘ Upon applying our usual tests, we find it gives 
way much sooner than it ought to. We are not prepared to say 
definitely whether tke copper has been injured in the brazing or 
not, but we think not. It appears to us rather that the copper is 
weak in itself, and would be not unlikely to give way when being 
worked by the coppersmith. We imagine that this might not 
show much at first, although the fibre would be really ruptured, 
but that pressure from the inside would afterwards develope distinct 
cracks,” 

Taking all the circumstances into consideration, it is only reason- 
able to conclude that the material supplied, in view of the amount 
of work necessary to produce a bend of such small radius, was not 
of the superior quality which it is desirable to employ for such 

urposes. Notwithstanding the many suggestions which have 

ow made in view of the high pressures now employed, the 
| question of means of obtaining trustworthy copper steam pipes 1s, 
I think, not yet satisfactorily solved. 

| W. H. Wooptnorre. 


| 
| 








| CHAIR OF ENGINEERING IN GLAascow.—In the list of candidates 
| for this vacant chair in the University of Glasgow appears the 
| name of Professor R. H. Smith, the present Professor of Civil and 
| Mechanical Engineering in the Mason College, Birmingham. As 
| many of Mr. Smith’s neni to the - lopment of .~ = 
| engineering science have a originally in our pages, t 

oa inom to our Slee. He was Professor Fleeming 
Jenkin’s medallist during that professor’s first two years at 
Edinburgh University, and headed the list of Whitworth Scholars 
in 1873. A good deal of his engineering work has been done 
abroad in Austria, Germany, Japan, and Italy. He organised the 
Engineering Department in the Japanese National University, and 
was decorated by the Japanese Government in recognition of bis 
services as head of this department. Besides having served : 
regular apprenticeship, and subsequently been employed in severa 
important engineering works, he was for a time managing —— 
in engineering works in London. In 1881 he was appointe 
to organise the Engineering Department of Mason College, 
Birmingham. 
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ON GAS ENGINES, WITH DESCRIPTION OF THE 
SIMPLEX ENGINE? 


By Mr. EpwARD DELAMARE-DEBOUTTEVILLE, of Rouen, 


Neary a century has elapsed since the appearance of the first 
definite description of a gas engine; and many years passed before 
this ingenious idea was wegeeng d developed into a working 
machine. No sooner had the first gas motor become an accom- 

lished fact, than improvements rapidly suggested themselves, and 
contributed to insure its success. It is not intended to review in 
detail the numerous inventions relating to gas engines; but it will 
be of interest to note those which have been conspicuous by the 
importance of their results. 

rom 31st October, 1791, when John Barber published the first 

description of a gas engine, until 24th January, 1860, when Lenoir 
brought out his well-known arrangement, thirty-eight patents were 
taken out in France and elsewhere ; and in glancing through these 
old documents it is surprising to recognise in them all the ideas 
which are supposed to have originated only yesterday, besides 
others which may turn out to be the success of to-morrow. Since the 
later date nearly 700 patents have been taken out, and from an exami- 
nation of these it would seem as though there were nothing further 
left to invent; nevertheless, each year gives rise to ideas that are 
new in their 7, even if not novel in themselves. Such 
efforts cannot fail to result in a radical change of the former plans. 
Up to 1860 the various inventors may be said to have worked in 
i of one another's doings, and their designs clearly show that 
their ideas were original with themselves, and that their efforts were 
directed not to the improvement of previous inventions, but to the 
search after combinations which they supposed to be new. But 
when the first gas engines were got practically to work, the new 
ideas followed the current of the time, The inventors who followed 
Lenoir set themselves to improve the double-acting engine; now 
they are endeavouring to apply the four-cycle plan of Beau de 
Rochas. Is this arrangement likely to be final? Will no better 
plan be discovered for rendering the gas engine a successful rival 
of the steam engine? As yet it is impossible to answer so intricate 
a question; but pending some radical change, it is possible to 
improve — engines, and to simplify their construction and 
working. Until very recently the gas engine has been speciall 
applied where only small power is —- ; its application for suc 
powers as have hitherto been considered the province of steam is 
reserved for thefuture. A rapid examination of the most important 
inventions since 1791 will enable a notion to be formed of what has 
already been done, and of what still remains to be accomplished. 
At that date gas was not an industrial product; and accordingly 
John Barker described what he considered the best processes for 
its —— He proposed to distil ceal, wood, oil, or other 
combustibles in a retort, and then by means of a pump to inject 
the product into a cylinder where explosion takes piace. A second 
pump injects air in suitable proportions, and ignition is effected by 
the flame of a match or candle. To avoid excessive heating, he 
proposed the injection of water bya pump. Although Barber's 
machine could never have been a practical success, it is interesting 
as the first idea of an engine driven by explosive gas, Three years 
later Robert Street described a gas engine consisting of a cylinder 
and piston, with a slide valve containing the flame for igniting the 
explosive mixture, which he produced by allowing a few drops of 
oil of turpentine to fall on the bottom of a cylinder superheated by 
a stove, while the piston, raised by the fly-wheel, sucked in air, and 
the latter combining with the vapour of turpentine rendered it 
explosive. The flame in the slide valve ignited the mixture, 
whereby the motive power was produced. 

William Barnett’s invention, under date of 18th April, 1838, 
marks an important step in the history of gas engines, He 
describes three kinds of motor, the first single-acting and the 
second double-acting, while the third and most interesting is on 
the compression pomae. In this last the gaseous mixture was 
admitted on both sides of the piston. Two pumps, driven at 
twice the speed of the motor, compressed the air and gas separately ; 
and the compressed air and gas were mixed in the cylinder at 
the end of each stroke, and were there ignited. A third pump was 
used for clearing the cylinder of the burnt gases after their 
expansion. It is in this arrangement that the advantage of com- 
pression is first clearly pointed out; and to this novelty must be 
added the method of ignition also, Recognising the difficulty of 
igniting an explosive mixture in a state of compression, Barnett 
ep agna to use a hollow cock containing a gas burner. This cock 
as a revolving movement, whereby in one position it brings the 
burner into contact with an external flame which lights it, and in 
its further motion shuts it off from the external air, and brings its 
flame into contact with the compressed gas in the cylinder. This 
mode of conveying the flame certainly could not insure a regular 
ignition; but it marks the first step in that direction, and on this 
account is worthy of notice. John Reynolds in 1844 proposed an 
electric battery, the current from which was to heat a platinum 
wire to incandesence, and thereby cause ignition. A contact 
breaker transmits the current at the instant required. Shepherd in 
1850 used an electro-magnetic machine for igniting the mix- 
ture. Eugene Barsanti and Felix Matteucci in 1857 described 
an atmospheric motor, the precursor of the well-known Otto 
and Langen engine, which it closely resembled in external appear- 
ance, although as a practical success it was by no means all that 
could be desired. e only detail worthy of special notice is the 
employment of a Bunsen battery, connected witha De la Rive 
multiplier, the sparks from which caused the ignition. Subse- 
quently, in the Lenoir engine the De la Rive multiplier was 
replaced by a Ruhmkorff coil. In 1858 and 1859 Degrand gave 
descriptions of a whole series of engines of different types, and in 
particular a four-cycle compression engine is minutely specified ; but 
unfortunately the mechanical details which he proposed to employ 
arenot ofapractical nature. This bringsusto 1860, which will always 
bea remarkable year in the history of gas motors. Early in that year 
Lenoir brought out the first commercially successful gas engine, of 
which he may therefore be fairly considered to he the first actual 
inventor, His engine is too well known to require any detailed 
description ; but it is interesting to remark that in its final form it 
embodied six successive additions to the original invention; and it 
is only by studying this long course of improvement that the in- 
genuity of the inventor and the merit of his invention can be fairl 
appreciated. Unfortunately he did not reap the full success which 
his invention deserved, its two chief drawbacks being a defective 
mode of ignition, and an extravagant consumption of gas. No 
sooner was Lenoir’s engine brought to public notice than it became 
the subject of lively discussion, not only in regard to its practical 
advantages and disadvantages, but especially as concerned the 
scientific conditions of its working. A fresh stimulus was given to 
inventors, but their efforts were no longer confined to fresh com- 
binations of details more or less novel, but were directed to new 
conditions of working. Many fresh cycles of operation were 
suggested, but their description in detail would be too lengthy. 
One specification, however, is worthy of particular notice, not ns 3 
on account of its special bearing on the subject of this paper, 
but also for the remarkable clearness with which the scientific 
conditions of a rational mode of working are laid down, and the 
yaneen with which the author has stated in detail how the con- 
poh required to attain the most economical result are to be 

In 1862 Mr. Beau de Rochas published a specification dealing in 
detail with several scientific questions, Those only which relate to 
the gas engine will here be considered, but as fully and completely 
as possible. The theories broached by him have already led to 
remarkable results in pape and a more careful study of them 
will probably be repaid by many further improvements, Neglect- 
ing the non-compression motor, we come at once to that in which 
ion is adopted; but before proceeding to describe the 
arrangements by which he proposes to fulfil the conditions 
theoretically required, Mr. Beau de Rochas lays down the law that 
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there are four such conditions necessary to realise the best results 
from the elastic force of gas :—(1) The cylinders should have the 
greatest capacity with the smallest circumferential surface ; (2) the 
speed should be as high as possible; (3) the cut-off should be as 
early as possible; (4) the initial pressure should be as high as 
possible. (1) For a given expenditure of gas the greatest diameter 
of cylinder will correspond with the most effective utilisation of 
heat. Therefore, whenever possible, only one cylinder should be 
employed for each distinct motor. (2) But time is a factor in the 
dissipation of heat. Other things being equal, the slower the 
speed the greater will be the loss of heat. For the same power a 

reater speed means a smaller cylinder; but the antagonism 

tween this and the last-named condition vanishes if it is remem- 
bered that for a given expenditure the proportion between the stroke 
and the capacity of the cylinder need not always be the same. 
(3) In a gas engine, just as in one actuated by steam or other 
elastic vapour, the greatest range of expansion gives the best result. 
But under the conditions last stated the maximum range is limited 
by the circumstances of each special case. Therefore that arrange- 
ment which allows the freest range of expansion, or, in other 
words, which permits the earliest cut-off practicable, will give the 
best result. (4) Lastly, the utilisation of the elastic force of gas 
depends on another element connected with the advantage of a 
bigh grade of expansion. This element is the pressure, which, to 
give the best result, should be as high as possible, It is evident 
that it is a question of ——e in a heated state after compres- 
sion in a cold state, or of increasing the expansion by a method 
inverse to that which consists in creating a vacuum, Such an in- 
verse method would not be — to steam, since all compres- 
sion must involve a corresponding condensation, so that, even if 
steam were combustible, instantaneous heating would thereby be 
rendered impossible. 

The fundamental idea of Mr. Beau de Rochas is thus clearly 
seen to consist in the compression of the gaseous mixture to the 
greatest extent practicable before ignition. Manifestly the only 


way to do this is to use a single cylinder, first on account of the | 
advantage of having as large a one as — and next, to mini- | 
‘0 


mise the resistances of the mixture. nsequently, for one end of 
the cylinder, the following sequence of operations takes place 
during four consecutive strokes :—(a) inspiration during an entire 


stroke; (4) compression during the second—return—stroke; (c) | 
ignition at the dead = and expansion during the third stroke; | 


(d) expulsion of the burnt during the fourth—return—stroke. 


This engine, he claims, fulfils the condition of the largest possible | 


cylinder, and the still more important condition of initial compres- 
sion. Moreover, the speed of the piston in proportion to its dia- 
meter is the greatest ible, since the work usually performed in 
two strokes is accomplished in one. 

In 1863 Mr. Hugon brought out bis motor, in which ignition was 
effected by a gas flame controlled by a slide: the arrangement was 
ingenious, but the motor had only a moderate success, In 1867 at 





























the Paris Exhibition Messrs, Otto and Langen brought out their 
atmospheric motor, bearing a strong resemblance to that o' 
Barsanti and Matteucci. Its construction was ingenious, and its 
working a practical success, The rack and clutch motion was 
worthy of special notice, the slide valve was ingenious, and the 
increased economy of consumption considerable; but its working 
was both noisy and violent. A description of this engine was given 
to the Institution in 1875—‘‘ Proceedings” page 191. The Bischoff 
motor appeared in 1870, but its success was confined to engines of 
— 1 power, of which a large number were made. It would 

robably have been still more extensively adopted, had it not 
t - Lad the Otto engine, which was brought out six years later, 
in . 

Dr. Otto’s inventions were two in number; the first in 1876 

related to two kinds of engines, one without and one with com- 
ression ; while the other in 1877 had reference to improvements 
in the slide valve and other details of the compression engine; and 
this type of engine alone need now be disc , as at the present 
time the non-compressing engine may be considered to beabandoned, 
on account of its excessive consumption. The fundamental idea of 
the engine is based on the four-cycle principle of Beau de Rochas, 
already described. In connection with his 1876 invention, Dr. 
Otto enunciated a special theory, which has been called the theory 
of the threefold mixture. The mixture was composed, first, of a 
portion of the products of combustion from the preceding stroke ; 
secondly, of a modicum of pure air allowed to enter at the com- 
t of the admission ; and thirdly, of a combustible mixture 
of air and gas admitted afterwards. This threefold mixture resulted 
in a less violent explosion, a successive combustion of one mole- 
cule after another, more regular and more silent working, and 
t economy in consumption. This theory, which, owing to the 
imited knowledge of the subject at that time, was accepted with- 
out question, can no longer be admitted, as its fallacy is demon- 
strated by every-day practice, As these theories have been refuted 
by the most competent authorities on the subject, they may be 
passed over; but though Dr. Otto has thus been unfortunate from 
the scientific point of view, from a practical point few inventors 
have achieved so decided a success, and for many years he was the 
only maker of gasengines. The Otto engine is so well known to engi- 
neers that any detailed description, beyond the general fact that it is 
a single-acting motor on the four-cycle principle, would be super- 
fluous; but the method of ignition as described by him in 1877 
uires a more careful study; and a critical examination of this, 
and of the more important of the methods previously used, 
seems indispensable to the present subject, as the improvements 
— by the author were the direct outcome of a similar 
study. 

Slide valve.—The arrangement for ignition in the Otto engine 
consists of an external flame placed against the cover of the slide, 
and of a port pierced in the bottom of the cylinder for the admission 
of the gaseous mixture, and for its ignition; above this port 
—Fig. 1—is another small hole by which an equilibrium is main- 
tained between the gases in the cylinder and those in the slide. 
On one side the slide carries a spreader for effecting the intimate 
mixing of the and air, and in its central part—see B C D and F 
Fig. 1—a chamber where ignition takes place. Bya special arrange- 
ment this chamber is filled with a mixture of air and gas in suitable 
proportions, the slide is moved, the interior chamber is exposed tothe 
external gas burner—see EG H Fig. 7—and its charge ignited. As 
the speed of the slide is suitably proportioned, the flame in its cavity 
is carried forward and communicated to the compressed mixture in 
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thecylinder. Itwill, of course, beunderstood that by this movement 
of the slide all communication with the outer air is now cut off, so 
that the flame in the ignition cavity is protected from any external 
influence, If this momentary flame were at once brought into con- 
tact with the compressed mixture, it would be blown out by the 
violent current set up; but this is avoided by an ingenious arrange- 
ment. ‘The small hole previously mentioned, which is situated 
in the slide face at the bottom of the cylinder, is slightly in 
advance of the port proper, so that it comes line and line with a 
similar hole in the valve itself before the port is uncovered. 
This second hole forms a communication with the interior of 
the ignition chamber, so that a minute volume of the compressed 
gases from the cylinder entering thus into an enlarged space is 
partially expanded, and revives the inner flame when just at the 
point of extinction. At this instant the port of the slide 
comes line and line with that of the cylinder, and as the pres- 
sure of the ignited mixture in the cavity of the slide has n 
thus progressively but considerably increased, there is no fear 
of its extinction, or of its failing to ignite the charge in the cylinder. 
As an additional precaution, the orifice at the bottom of the 
cylinder is filled, by a special arrangement, with a mixture richer 
in gas, and it is by this richer mixture, containing none of the 
products of combustion of the previous stroke, that the interior 
flame is reinforced, as has just been described. This system, how- 
ever, is very complicated; it depends on numerous orifices which 
become rapidly incrusted, owing to the flame which fills them 
at the moment of ignition; a layer of carbon is deposited on 
their inner surfaces, and soon attains a considerable thickness, 
To insure the equilibrium of pressures with sufficient delicacy 
| the cut-off edges must be adjusted to a small fraction of a milli- 
| metre, and however accurately this may be done at first, it is 
| soon modified by the incrustations above named, which must be 
| frequently removed, if the best result is to be obtained. In 
| addition, the slide, reduced as it is in thickness by the interior 
| cavity, is easily buckled by the heat of the flame, and its efficiency 
impaired. The temperature of the slide superheated by the 
interior and exterior flames is very high, and burns the oil on the 
slide faces, and the combination of these two defects causes 
frequent seizing. Bearing in mind what a delicate operation must 
be the transporting of a flame in so confined a space, it is no matter 
of surprise that, however accurate the original adjustment may be, 
miss-fires are of pretty frequent occurrence, arising eitner from 
| failure to ignite at the outside burner, or from premature extinc- 
tion of the inside flame, or from absence of perfect balance at any 
moment, and these miss-fires must detract from the efficiency of 
the engine. When a rich gas, such as is used for domestic 
| purposes, is employed, ignition, which depends, as has been shown, 
upon the equilibrium of pressures, is tolerably regular, because 
| such gas is easy to light; but with a poor gas the problem becomes 
| more difficult, and for this reason its employment has not 
| made much progress. A much stronger fiame is required to insure 
the ignition of a poor mixture 
with any degree of certainty. 
With a large engine, starting 
becomes an operation of great 
nicety when the flame has to 
be conveyed, because if the 
slide does not travel with suffi- 
cient rapidity the flame is 
burnt out before reaching the 
charge in the cylinder; and it 
is no easy matter to impart 
sufficient initial velocity toa 
fly-wheel of any considerable 
weight. An examination of the 
Lenoir system of 1860, which. 
has since been repeatedly 
copied, discloses still more 
serious defects, and these de- 
fects were obvious from the 
first, since all subsequent in- 
ventors, including Dr. Otto, 
have been compelled to adopt 
an actual flame as more cer- 
tain and less troublesome. 
Lenoir’s igniting arrangement 
was as follows :—An insulator 
containing a platinum wire was 
fixed at each end of the cylin- 
der, and another platinum wire was fixed inside the cylinder, with its 



































f | extremity a short distance from the first. The two wires were respec- 


tively connected with the positive and negative poles of a Ruhmkorff 
coil, through which a battery sent its current, and a spark passed 
frompoint to point. Ata given moment the circuit was completed by 
a key, the spark transmitted, and the mixture fired. The circuit 
was then interrupted, and again made at the next revolution of the 
engine. At first sight this appears an excellent arrangement, but 
it is not found to work well in practice. The following is what takes 
place:—At the commencement of each stroke a c:ndensation of 
aqueous vapour takes place, while the metal is taking up heat ; the 
interior platinum points are covered with moisture, and the spark 
is transmitted only at intervals, or even not at all, causing difficulty 
| in starting and irregularity in running. Again, the points may 
| become coated with the oil used for lubrication, with an equaily 
objectionable result. Lastly, the points, immersed as they are in 
the explosive mixture, become incrusted with carbon, and the 
current is intercepted. 

Another cause of irregularity occurs in the interruptor itself, as 
follows :—If it could be arranged that, at the moment the key 
touched the plate, contact was made and the mixture ignited, and 
that such contact should only be made at the exactmoment required, 
ignition would be regular; but it is well known that the current 
through the coil may become so intensified as to pass between the 
key and the plate at 10, 15, or even 18 millimetres distance, causing 
ignition at irregular periods, To avoid this as far as possible, in- 
terruptors acting suddenly were adopted ; but these rapidly wore 
out, and were inevitably of a complicated nature. At first sight 
this would seem to be an insignificant objection, as it might be 
thought that a variation in the moment of ignition corresponding 
with a variation of only from 10 to 18 millimetres distance between 
the points of contact would be of no practical account; but a 
comparison of the diagrams taken with these variations shows a 
considerable difference ; it is surprising to note the difference in 
the indicated power when the moment of ignition varies by even so 
little as 1-20th_ of a second. There is also the liability to an 
accident which the author has twice met with in his early trials. 
One pole—say the negative—is in direct communication with the 
engine itself, so that the whole machine is negatively electrified, 
and it may happen that at any moment, although the positive cur- 
rent has not been switched on, a spark may pass, and the mixture - 
be ignited prematurely, before the crank has passed the centre. 

During a course of experiments on all the systems of ignition 
known, the paramount importance of a thoroughly good ignition 
has been conclusively proved. For safe working, it is indispensable 
to have a perfectly certain ignition, powerful enough to explode a 
poor gas, and free from the objections above indicated. Asa matter 
of fact, there are only the two principles of an actual flame and of 
electricity; the choice, therefore, is confined to the various applica- 
tions of these two methods; and as a powerful ignition is a condi- 
tion of immense importance, this condition is only fulfilled by the 
electric spark. All the methods of ignition by flame have proved 
inferior to it in this respect, including the superheating of a 
platinum wire by a flame, and the expedient of raising a thin tube 
to a red heat. The latter is an old expedient which was fully 
described by Mr. Leo Funck in 1879—Fig. 2; it givesa regular 
ignition, but is not free from inconveniences, the chief being that 
the heat of the tube never equals that of the electric spark, and 
the plan is consequently not so applicable where poor — are 
used, while the tubes themselves deteriorate so rapidly that they 
are destroyed in the course of a few hours. This is the result of 
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the high-pressure produced within the cylinder at the moment of 
ignition, when the white-hot tube is externally exposed only to 
atmospheric p ; th P d gas is admitted inside the 
tube, and a still higher ure, with a tendency to burst the 
tube, is produced by ignition. If, to avoid this, the tube is made 
thicker, it does not attain the white heat requisite for good 
ignition. Lastly, the tube is internally cooled by the partial 
expansion of the compressed gas admitted to its interior, and this 
decrease in temperature still further reduces the chances of a 
ignition. If a valve is employed to regulate the moment of ignition 
within the tube there is the further risk of a premature pod ca eg 
tending to reverse the direction of revolution of the fly-wheel. 
This might be caused by the valve not bearing properly on its seat 
at the required moment, thus allowing the passage of a thin stream 
of com gas, which would prematurely ignited. It 
might appear that the ill effect of the difference between the 
internal and external pressures could be simply avoided by placing 
the tube inside the cylinder, but this would entail even ter 
objections. The tube carrier would require to be removed when- 
ever it required to be freed from the incrustation caused by the 
products of bustion ; it would suffer rapid deterioration from 
the high internal temperature; there would always be the fear of 
premature explosions; and with this arrangement, after every 
a secondary system of ignition would be necessary until 
the internal tube had been brought to a white heat, thus involving 
two processes instead of one. The use of a platinum wire raised to 
incandescence by the electric current still ins to be idered 
As in the case of the hollow tube just described, there is the dis- 
advantage of the cooling of the wire at the moment of the intro- 
duction of the gaseous mixture, and consequent i ity of 
ignition. Even without this fault it is easy to see that the heating 
power of a wire raised to a white heat must be inferior to that of a 
strong spark which is not affected either by cooling action or by 
violent currents of air. 
The author will now proceed at once to describe the Simplex 
motor, and to point out its distinctive features as compared with 


its predecessors. 
(To be continued.) 

















NOTES IN PARLIAMENT. 


= following subjects have received attention during the past 
week :— 

The Bull Rock Lighthouse. —In answer to Mr. T. W. Russell, Sir 
M. Hicks-Beach said: As regards the lenses supplied by Messrs. 
Chance for the Bull Rock Lighthouse, the Commissioners have 
informed the Board that portions of the lenses, when first supplied 
by Messrs. Chance, were found faulty and returned. They were 
subsequently replaced satisfactorily, and the following report upon 
the present state of the ‘sepeaine has been made to the Com- 
missioners by their scientific adviser, Sir Robert Ball, F.R.S.:— 
**] was glad to notice that the defective portions of the glass, to 
which I had taken exception when I examined the lenses at Kings- 
town, bad been satisfactorily replaced by glass which was free 
from objectionable strie. I was particularly struck with the solid 
and massive character of the apparatus, which is a splendid piece 
of workmanship.” No complaints have ever been made of Messrs, 
Barbier and Fenestre’s lenses by the Irish Lights Commissioners, 
The grounds on which Messrs. Chance’s tender for the Bull lenses 
was sanctioned by the Board of Trade in preference to that of 
Messrs. Barbier and Fenestre were fully stated in my reply to a 
question asked by the hon. member on the 27th of February, 1888. 
With regard to Round Island and Bishop Rock, which it is pre- 
sumed are the two lighthouses in the south of England hate xd 
the Board areinformed by the Elder Brethren of the Trinity House 
that the lenses for these lighthouses were obtained from Messrs. 
Chance under a three years’ contract in force at the time of their 
supply. There was, therefore, no public competition for the supply 
of those instruments. As the alleged higher prices of 
Messrs. Chance, the Elder Brethren were satisfied at the time of 
entering into the contract that the rates as then settled were 
rather lower than the French official tariff, and as regards quality 
they have both at that time and in subsequent reports the positive 
assurance of their engineer that the lenses supplied are at least 
not inferior to those supplied by French manufacturers. Each 
instrument is examined before delivery, and any portions not 
age are rejected and replaced before it is passed as satis- 
actory. 











AMERICAN ENGINEERING NEWS. 


Wooden and metal sleepers for railways.—Mr. E. E. Russell 
Tratman, whose . er report to the U.S. Government on 
the use of metal sleepers has been mentioned recently in this 
column, is now eae on the preparation of a final report on the 
relation of railways to forestry, with especial regard to the use of 
metal slecpers as a substitute for wood. The report will comprise 
a detailed account of the introduction of metal sleepers in various 
countries, showing the present extent to which they are in use, 
and various notes on wooden sleepers. He advocates the use of 
steel sleepers for main lines with heavy traffic, without regard to 
the timber supply, as giving a better track. He will be glad to 
receive communications from engineers, superintendents, and other 
railway men, manufacturers, inventors, or any others having prac- 
tical experience to record, opinions to present, or information of 
any kind to give, in connection with the subject of metal sleepers 
versus preserved or unpreserved wooden sleepers, for railways and 
tramways. Any information in regard to cokeur track in general, 
wooden sleepers, preservative processes, or the general subject of 
forests and timber supplies, will be appreciated in this cti 
It is expected to append to the report a bibliography of the litera- 
ture on the metal track question, and kindred subjects as above 
noted, and for this wurys references to books, pamphlets, or 
articles and notes published in technical papers, &c., will be accept- 
able. As the report is now approaching completion, all matter 
should be sent in at the earliest possible date. Communications 
should be addressed to E. E. Russell Tratman, C.E., Room 103, 
Tribune-building, New York City, U.S, America. 

The ‘‘ Strong” locomotive.—The third engine of this t is now 
nearly completed, and work has been commenced on the fourth. 
Both these engines are being built by the Sch tady I tive 
Works. The new engine is of the standard “‘ eight-wheel” type, 
with a leading four-wheeled truck and four 58in. wheelscoupled. It 
is precisely similar in construction to the A. G. Darwin of this type, 
which bas made some remarkable runs and proves very satisfactory 
in service. Almost the only variation from the older engine is the 
addition of a “half extension” smoke box, experience having 
shown that in hauling a heavy train up a heavy grade the engine 
will throw sparks considerably in spite of the stion ch 
This extension is only half as long as the extension fronts used for 
ordinary locomotives. The first engine of this type was a Mogul 
engine, with six coupled wheels, and is now owned by and in 
regular service on the Lehigh Valley Railroad ; the second engine 
was the A. G. Darwin, eight-wheel, which has been used as a i- 
men engine by the Strong Locomotive Company, and has n 
tried on experimental runs and in hauling regular trains on the 
New York, Providence, and Boston, the New York, Lake Erie, and 
Western, the Pennsylvania, the Philadelphia and Reading, the 
Boston and Albany, and other roads. In April last it tool the 
regular day express over the Erie road, through from Néw York 
(Jersey City) to Buffalo, 423 miles, a run which is generally divided 
up between four engines, and made the return run the next day 
with a regular train. It showed great capacity for speed and 
— The new engine is for the Atchison, Topeka, and Santa Fé 
pe and will probably be run on the Chicago extension of 


Conduits for underground wires.-—The work of taking down the 
poles and overbead electric wires in New York is in progress, but 

















the conduits or subways do not yet give entire satisfaction. Great 
trouble has been experienced from the leakage from pi 
which in some cases ,has found its way into the conduits an 
exploded, tearing 
from the mains of New York Steam Heating Co. have also 
caused trouble, especially to the insulation of the wires, even the 
thickest lead coverings being rendered useless in a few weeks. 
Conduits are now being made of indurated fibre, a material manu- 
factured from compressed wood pulp; it is very hard, is impervious 
to gas or water, not affected by heat, and is said to give good 
results, 


Compound locomotive.—The English compound tive which 
is being tried on the Pennsylvania Railroad is said to have given 
doubtful results on the steep grades of the mountain division, and 
is now to be tried on the level run from Jersey City to Long 
Branch, hauling the afternoon express. It is probable that the 
weight of the trains is too much for the English engine, or more 
than it is made for. 











LETTERS TO THE EDITOR. 
[Continued from page 135.] 


COMBINING DIAGRAMS. 

Sir,—In further reference to this subject and to Mr. Campbell’s 
letter in your last issue, I may say that having regard to the vary- 
ing proportion of the mixture of steam and water passing through 
the cylinders, it seems to me that the point of application of the 
standard curve is arbitrary, and should be regulated by the par- 
ticular object you wish to attain; and having settled this point, and 
bearing in mind what it represents, I do not see that the bulging of 
the I.P. and L.P. diagrams alluded to by Mr, Campbell would be 
misleading, but to my mind would be rather an advantage, as 
emphasising and determining the amount of re-evaporation in the 
succeeding cylinders, upon which it is now gen y admitted the 
superior economy of multiple cylinder engines rests. Nor do I 
think it quite fair to the working steam that 1 should be based 
upon the measured amount of feed-water, as we have no guarantee 
that the whole of this ever takes the form of steam, nor would it 
be perfect justice to compare the work done by it in expanding 
down to its terminal volume with that done in wanting down to 
the volume of piston displ t which I understand Mr. Camp- 
bell to take ain perfect cylinder, and which the diagrams show 
differs so greatly from the true terminal volume. I was pleased to 
see the letter from Mr. Schinheyder, to whom, I believe, the credit 
belongs of first publicly pointing out the importance of the com- 
pression curve in indicator diagrams when combined for comparison, 
and he may be in to know that in the current month’s 
issue of a technical journal, the diagrams are put together by the 
free-and-easy way of placing the clearance lines in one continuous 
line. T. P, RENNOLDSON, 

Garfield-chambers, 44, Royal-avenue, Belfast, 

August 13th, _ 


GAS ENGINES AND SAMUEL BROWN. 

Sir,—The Journal of the Society of Arts is now publishing some 
interesting Cantor lectures by Mr. H. Graham Harris, M. Inst. C.E. 
In the history of the gas engine—p. 736—Mr. Harris mentions that 
M. de Rivur in 1807 described an engine worked with hydrogen’gas. 
He also mentions in a note that Mr. John Barber—not described— 

ublished a reference to a gas engine on the 3lst October, 1791. 

r. Harris then says that it was not until 1860-1 that any note- 
worthy “‘ practical success was obtained, when another Frenchman, 
M. Lenoir, patented and introduced bis gas engine.” Why the gas 
engine is to be credited to a Frenchman, even M. de Rivur, it is 
difficult to understand. Books on the steam engine up to 1835 and 
later give full descriptions of the engine worked with common gas, 
invented by Samuel Brown. is engine was thoroughly well- 
known in the scientific world, and excited great attention. In 
1825-6 a small company was formed to work the gas engine in a 
launch with a screw propeller on the Thames, as I always under- 
stood was done. The ic of 1826 brought the company to a 
stand and involved Mr. own in difficulties, Ata later period he 
resumed the advocacy of his gas engine in this country, and was 
pow in plans for drainage in Holland. About 1840 with the 
old gas engine he drained the Croydon Canal for the Croydon Rail- 
way. All these matters are of public notoriety, and many of them 
I knew, as I did Brown himself. HYDE CLARKE. 

32, St. George’s-square, 8. W., 

August 10th. 





REFRIGERATION ON BOARD 8.8. TEUTONIC. 
Srmr,—Referring to your interesting article on the Teutonic in 
your issue of the 9th inst., we beg to be allowed to state that the 
whole of the ammonia-refrigerating plant—capable of refrigerating 
two large meat-holders, the passengers’ meat-room, fruit-room, 





and wine cooler in the first-class saloon, besides making some ice— 
has been supplied by us, Messrs, Sulzer Brothers, of interthur, 
having furnished the motors and ammonia P s to our 
order. 


For the Linde British Refrigerating Company, 
R. BANFIELD. 
Lower Shadwell, London, E., August 13th. 





HISTORY OF WIRE ROPE CONSTRUCTION. 

Sir, —In THE ENGINEER of 2nd August aes me 94, there 
is a letter with the above title, and any one ing the article 
might possibly be led to conclude that Mr. Andrew Smith was the 
original manufacturer of wire rope. I take this opportunity of 
expressing and giving +s opinion for holding a totally opposite 
view, and asserting that the adaptation of iron wire to the manu- 
facture of ropes is not due to Mr. Smith. Referring to his first, 
second, and third patent specifications, no such claim was made, 
More than half-a-century ago I manufactured and sold wire ropes 
which were put to work by the late Mr. Frank Forster at the 
Haydock Colliery, near St. Helens, Lancashire, in the year 1832. 
A piece of this rope and many other specimens were labelled with 
the date of manufacture, and, with the sworn testimony relating 
thereto, were deposited in the High Court of Chancery. In con- 
clusion, I say that the documents, consisting of a number of 
affidavits, now in my possession are indisputable, and in eve 
way justify my claim; and, therefore, I challenge Mr. A. Smit 
Hallidie, or any other wire rope manufacturer or patentee, to 
gainsay or question the facts above stated. 

Dale House, Alfreton, JAMES B, WILSON. 

August 9th. 


Sir,—Since my departure from England on May 16th, I have 
casually seen out here a copy of your issue of June 7th, containing 
a letter from Mr. J. B. Wilson, referring to my papers on above, 
which have recently appeared in your valued journal. I cannot 
state I have ever hi this gentleman’s claims confirmed, but had 
he waited until the appearance of my fifth article—handed ~ 
long before his letter in question—he would have seen that I had 
acknowledged his allegations on his own statements. In his letter 
he makes use of the words ‘‘true inventor,” and later, ‘first 
introduction” of wire ropes, as the same thing, neither of which 

with my investigations, from most ropeworks in Europe. 

e@ substance of Mr. Wilson’s letter appears, however, to be 
directed apparently to a misprinted date in my series. I have not 
a file of ENGINEERS. However, in Article Il. I stated that wire 
ropes were used on the Continent as early as 1821, and stranded 
constructions in German mines about 1830. Further, that wire- 
drawing has been practised in Germany since 1400, and that Saxons 
in about 1560 introduced the industry into England ; British and 
continental records agree on these points. The reference made to 
Messrs. Felton and Guilleaume appears to me outside the argument, 
although Mr. Wilson is aware of their early origin and present im 
portance, as he had his son in these works to learn the trade, 











So far as the practical introduction of the wire rope indust; 
concerned, I may safely repeat that it is generally admitted t 
the late Mr. R. S. Newall was the first to establish this trade in 


up the streets. The heat and steam leakage England, and further, he was not above oe that it resulted 
e e 


from prior communications from Saxony. Mr. 
published the history of his imported ideas and subsequent im.- 
provements, the latest being in the Newcastle Leader last August 
and it is strange to record that your correspondent did not con- 
tradict these until after the recent death of tr. Newall, and even 
then friends of the deceased promptly refuted Mr. Wilson’s views 
on the subject. J. BucKNALL Surry, 
Pegu, Burmab, July 8th. ; 


wall repeatedly 


THEORY AND PRACTICE, 

Sir,—In answer to the editorial question concluding some 
remarks on my letter published in THE ENGINEER of August 9th. 
I would reply by a question: Does the editor really mean to main. 
tain that all steam fire engines with rectangular di 8 have a 


greater efficiency than that calculated by the formula Se ’ 


all : Gro. Fras. Firzcrra.p, 

Engineering School, Trinity College, Dublin, August 13th, 

[According to the commonly accepted theory, as the s 
works without expansion, the - & eae of heat into ates | 
cal energy takes place in the boiler, and not in the engine, As 
there is no fall in temperature due to expansion in the cylinder 
T= tand the formula becomes a dead letter. The efficiency of a 
steam fire engine is usually measured in terms of the quantity of 
water it will raise per minute to a given height, or project to a 
given distance per cwt. of total weight of engine.—Ep. E} 








LAUNCHES AND TRIAL TRIPS. 


On the 14th inst. Messrs, Edward Finch and Co., Chepstow 
launched a steamer 160ft. by 25ft. by 12ft. 9in., built to the order 
of Mr. John Pile, of 34, Great St. Helens, London. 

Messrs. Fleming and Ferguson, Paisley, launched on Tuesday a 
steel screw steamer of 600 tons, built for the Wick and Pallingtown 
Shipping Company. She is to be fitted by the builders with a set 
of their patent balanced quadruple engines, to indicate 600-horse 

wer. As she left the ways she was named the St. Fergus by 

iss Anna Kiack, Edinburgh, daughter of the Inspector-General 
of Fisheries of Scotland. 

On Saturday, the 10th inst., Messrs, R. Craggs and Sons, Stock- 
ton, launched the s.s. Burton, of the following dimensions :—195ft, 
by 28ft. 5in. by 14ft. hin. moulded. She has been built to the 
order of Mr. Wm. F. umont, of Boston, for his Boston and 
Hamburg line of steamers. The engines will be supplied by Messrs, 
Westgarth, lish and Co., of Middlesbrough, and have cylinders 
16}in., a! din. by 33in., with a large steel boiler; working 


pressure 

On the 13th inst. the Tyne Iron Shipbuilding Co., Willington 
Quay-on-Tyne, launched a steel screw steamer, the Etherby, built 
to the order of Messrs. Hunter and Pattison, of Newcastle and 
London. She is of the following dimensions:—Length, 265ft.; 
breadth, 364ft.; and depth moulded, 18}ft. Sho will be fitted with 
triple expansion engines having cylinders 20in., 34in., 54in, by 36in. 
stroke, by Messrs. the Wallsend Slipway and Engineering Co., of 
Wallsend, and with Kirkaldy’s ‘‘ Compactum” feed-water heater, 
and Kirkaldy's ‘‘Compactum” feed make-up apparatus, and all 
modern improvements for the rapid loading and discharging of 


cargo, 

On the 12th inst. Messrs, Ropner and Son, Stockton, launched 
the Aurora, a steel screw steamer of the —— dimensions :— 
Length over all, 324ft.; breadth, 40ft. 6in.; depth moulded, 
23ft. 7in. She will be classed 100 Al at Lloyd's, and carry 4350 
tons deadweight, on Lloyd’s summer freeboard ; she has a short 
full poop, in which is fitted accommodation for captain and officers, 
raised quarter-deck, long bridge extending to foremast, 
short well, and topgallant forecastle, cellular bottom for 
water ballast; she is built on the web frame principle, and will 
have all the latest improvements for a first-class cargo steamer. 
Her engines are by Messrs. Blair and Co., on their improved triple- 
expansion principle of 1200 indicated horse-power, with two large 
steel boilers working at 160 1b. 

On Wednesday the 7th inst., Messrs. C. 8S. Swan and Hunter, 
Wallsend, launched a steel screw steamer, the Cambridge, of the 
following dimensions :—Length, 300ft.; breadth, 39ft. 10in.; depth 
rere 22ft. 3in. The vessel is built under special survey, and 
classed 100 Al at Lloyd's, is of the improved well deck ty , with 
long raised quarter-deck, long bridge-house extending well forward, 
&e. To t forecastle, water ballast in a double bottom, all 
fore and aft, and after peak, and all modern improvements have 
been introduced in her construction. The Great Western Steam- 
ship Co., Bristol, are the owners, and Messrs. Mark Whitwill and 
Son, Bristol, the managers for the company. The engines, of the 
triple-expansion type, have been built by Messrs. Blair and Co., 
Stockton, and are capable of indicating 1100 indicated horse-power. 

Messrs. Robert Stephenson and Co. launched at Hebburn on 
the 12th inst. a fine steel screw steamer, the Westhall, which has 
been built to the order of Messrs. Hunting and Pattison, of 
London and Newcastle. The vessel is of the three decked type 
with p aft, under which there are handsomely titted cabins for 
captain, officers, and ngers ; there is a long bridge amidships 
with accommodation for the engineers, and the crew are berthed 
in a to t forecastle. She has been built to take the highest 
class at Lloyd’s for both hull and machinery. Her dimensionsare, 
length 324ft., breadth 40ft., es 27ft. 5in.; and she will have a 
deadweight carrying capacity of considerably over 4000 tons. The 
hull is principally constructed of steel, but the decks and other 
parts lable to s y corrosion are of iron. Water ballast is 
carried in a cellular double bottom, extending all fore and aft the 
ship. In the wheel house amidships there is steam steering gear, 
ond all the other mechanical appliances on board the vessel are of 
the most improved description. Captain Brunton, of Tynemouth, 
has superintended the construction of the vessel. 

The official trials of the s.s. Bayonne, built by Messrs, A. and J. 
Inglis, for the Anglo-American Oil Co., were completed last week 
with most satisfactory result. A series of runs were made at 
various draughts of water for the purpose of ascertaining, if 
possible, the most advantageous iti of loading when the 
vessel is employed on the trade for which she has been built, and 
from the experiments of Friday and Saturday last much useful 
information will be at the disposal of the builders for the guidance 
of the owners, ‘Trials of this kind would be tedious and expensive 
in the case of vessels carrying ordinary general cargo, but in 
steamers of the Bayonne type, fitted with pumps capable of deal- 
ing with five tons of water per minute, the trim can be altered 
with great ease and rapidity. At the deepest immersion—22ft.— 
the mean full was found to be 11°85 knots, This was in 
excess of the builders’ guarantee, and was deemed highly satisfac- 
tory by the owners, who were represented by J. D. Jamieson, Esq., 
a director of the Anglo-American Oil o., and Mr. Geo, Eldridge, 
consulting naval architect to the company. The important ques- 
tion of the stability of the vessel in the critical conditions insepa- 
rable from the peculiar trade for which she is intended was care- 
fully considered while the vessel was being designed, and the 
elaborate calculations then made were practically tested by filling 
the oil tanks one after another. It was found that, taking suitable 

recautions, four tanks could be filled simultaneously without pro- 
Song any instability, and thus a troublesome cause of delay and 
anxiety has been avoided. The Bayonne is commanded by Capt. 
Payne, an experienced shipmaster, and from the care with which 
the vessel has been designed and constructed, her ample engine 
power, and the liberal scale on which she bas been equipped and 
manned, the owners confidently expect she will carry her some- 
what difficult cargo with great safety and at an unusual rate of 


speed, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 

Work has now, after the holidays, been generally resumed at the 
mills and forges, and also at the collieries, Demand for all 
descriptions of iron, both raw and finished, being good, and prices 
being readily obtainable, there is no lack ofemployment. Indeed, 
the district in its several departments presents more signs of 
activity for August—usually a quiet month—than have been 
observable for some years past, 

The absence of sellers from local exchanges as ee age with 
buyers, sufielentiy indicates the current position of trade, and this 
feature is especially marked in connection with crude iron, many 
of the pig iron firms being off the market, and likely to continue so 
for some time ahead. Indeed, pig iron is scarce. 

The onaing improvement in trade presents every indication of 
soundness and of continuance. Comparisons with previous periods 
produce nothing but satisfactory conclusions, Thus some sorts of 
sheet iron are now higher than for several years past, and service- 
able qualities of manufacturers’ coal are commanding higher prices 
than were obtainable a twelvemonth ago for good house coal. 

Labour troubles are happily not so likely to impede trade during 
the autumn as was at one time deemed probable. The movement 
in favour of the re-establishment of a sliding scale in the coal 
trade is felt on all hands to be a step in the right direction, and the 
meeting yesterday, to which reference is made below, is therefore 
regarded as satisfactory. If of iron have to look forward 
to advances, it is felt that they would rather have to reckon with 
rises in accordance with an acknowledged scale than with rises 
which upset trade in proportion as they are arbitrary and 
irregular. 

Makers of sheets for galvanising and working-up purposes reported 
on ‘Change in Birmingham ae Faaentaa-ctienoen that the 
sdvente declared last market day of 10s. per ton is being readily 

btained. Considering the price of fuel and pigs, itis felt that the 

new prices af £8 5s, for singles, £8 15s, for Soxbles, and £9 ds, 
for lattens, with £10 5s, for 28 gauge, are not at all excessive. 

In some quarters, indeed, it had been anticipated that the advance 
would have been £1 ; and the expectation is general that a further 
10s. will be added before long. 

Vendors of galvanised sheets are nearly all asking 10s, per ton 
more than a week or ten days ago. ey have large forward 
orders on their books on home account, and are in receipt of con- 
siderable new ordersforthe Cape. They are therefore good customers 
just now of the black sheet makers, and having to buy at the 
advance, they must ask higher prices for their own manufactures. 
24 gauge is now quoted £13 at works, with 10s. extra f.o.b, 
Liverpool. 

Best sheets for stamping ome, although still quoted on the 
£10 basis, show a rising tendency. The upward direction of the 
market is probably one of the reasons why the best sheet and tin- 
plate makers are not so willing now, as a short time back, to com- 
plete the amalgamation of works in connection with the proposed 
new company of Baldwin, Hatton and Thompson. Certain it is, 
at any rate, thatdifficulties have at the eleventh hour arisen in 
connection with this scheme, some of the vendors being unwill- 
ing to take up the unsubscribed capital, and it is doubtful 
now whether the matter will be carried through. 

Midland consumers of Scotch iron and steel hoops and sheets can 
purchase only on the basis of the advances declared by Scotch 
makers at the beginning of this month. Buyers here are informed, 
by circular, that the quotations of the Glasgow Iron and Steel 
Company are as follows :—Iron hoops, £7; steel ditto, £7 10s. ; 
iron sheets, 8 to 12 w.g., £7 15s. ; steel ditto, £8 5s. ; iron sheets, 
13 to 20 w.g., £7 178. 6d.; steel ditto, £8 7s, 6d., with usual 
delivery terms. 

Staffordshire merchant bars remain firm at £7 for }in., and 5s, 
extra for gin. Descriptions of iron and steel needed by engineers 
for constructive work, and also those descriptions which are usually 

uired by merchants, are in excellent demand. 

»igs are scarce and dear. Where any more orders can be taken 
the quotations are 45s, 6d. for cinder sorts; part mines, 50s. 6d. to 
55s. 6d.; and hot blast, three guineas. Northamptons of good 
quality are quoted 55s., but some sorts can be had at 53s. 

Considerable quantities of outside coals and cokes are just now 
being imported into Staffordshire. Durham best foundry coke is 
26s, delivered, and Welsh is about the same, with 1s, per ton less 
for furnace sorts, Yorkshire and Derbyshire best cokes are 19s, 6d. 
to 20s, in actual business. Considering the comparatively small 
number of blast furnaces which are now at work, it is remarkable 
how much coke is being consumed in this district ; but the explana- 
tion probably lies in the extent to which coke is now being em- 
ployed in connection with the galvanising industry, and in other 
trades which previously depended largely upon coal, 

In the local engineering and hardware branches trade is very 
active at present. There is, generally, a stronger tone in the 
colonial demand, and there is also observable a slight upward 
tendency in prices. Machinery of various classes is in increasing 
request for India and most of the continental markets, and the 
United States is also placing considerable orders. South Africa 
continues to be an excellent and extending customer for mining 
tools and mechanism, Heavy ironfounders have some good orders 
in hand, and a brisk business is doing in engineers’ tools. Foreign 
and home railway contracts are providing a good deal of activity at 
date at the constructive engineering establishments of the district. 
The brassfounders report a vigorous demand for steam and other 
fittings, though they are watching with a certain anxiety the 
renewed attempts to impart an artificial inflation to the copper 
market, The present price of the metal is firmer, at £43 10s. per 
ton for g.m.b. 

Makers of bolts and nuts are busier than they have been for some 
time past upon orders for ship-bolts, tramway spikes, rivets and 
girders, and the like. With the advance in the cost of iron prices 
of the manufactured article have risen about £1 per ton, and the 
workpeople are now agitating for an advance in wages. 

The directors of the Gloucester Railway Carriage and Wagon Com- 
pany have decided to recommend a dividend for the past half-year 
of 98s, per share on the A shares, and of 4s, 6d, on the B shares, 
making ten cent. for the year. 

The increased a of the North Staffordshire industries 
is indicated in the fact that the North Staffordshire Tramways 
Company has obtained an increased profit of £849 during the past 
half-year, as compared with the same period of 1888, and has 
=" additional half per cent. to the dividend on the ordinary 
capital, 

Board of Trade returns for July are satisfactory to Midland 
manufacturers, as showing an increase in most of the branches 
connected with this district. There is a total advance, as compared 
with our foreign trade in July, 1 of £5,166,385, or 17 per cent., 
in imports, and of £1,288,201, or 5:2 per cent., in exports. Though 
there is a decrease of 4228 tons in the quantity of our iron and 
steel shipments, there is a gain of £90,279 in value. The following 
table shows the value of our foreign trade in metals and machinery 
during July, as compared with the same month of 1888, together 
With the figures for the seven months :— 


Month of July. 
1888. 1889, 











Seven Months. 
1888, 1889, 


& £ £ 
Pig and puddled.. es ee =: 910,802 . 1,277,646 1,405,946 
e, &e. .. 602 


, 

Bar, an, «so 140,651 126,161 .. 964, 960,307 
Railroad iron and steel .. 845,907 407,597 .. 2,768,142 2,876,388 
Le eee 73,588 63,475 .. 500,664 462,317 
Telegraphic ditto .. .. 21,571 82,909 .. 265,784 609,865 
Cast and wrought iron .. 465,681 405,265 .. 2,787,986 38,108,973 
H sheets, &c. .. .. 812,122 839,722 .. 2,888,043 2,316,844 
Ola as ds 46,686 89,884 .. 230,410 207,429 
Steel (unwrought) 186,359 184,885 .. 921, 908,578 
pope te ee oe. ee 507,869 445,055 .. 8,275,965 8,551,881 
Machinery and millwork .. 1,272,719 1,876,078 .. =~ — 














The great improvement in the coal trade of the Black Countr 
has enabled the Sandwell Park Colliery Company to meet this wee! 
under circumstances described by the chairman as ‘‘ much more 
favourable than have existed for many years past.” The revival 
in their trade has continued yy nd the year, and at the meet- 
ing on Tuesday it was decided to declare a dividend of 10 per cent. 
for the year, and to carry forward £3329, 

At the meeting of the Coal Trade Wages Board at Dudley on 
Tuesday it was decided to take the figures of twelve selected firms 
for the months of June, July, and August, with the object of 
ascertaining the average ——r of coal and slack during those 
months. It was also determined to adopt a variation in the sliding 
scale by which thin coal men will be entitled to a corresponding 
advance whenever there is a rise in the wages paid to thick coal 
men, 








NOTES FROM LANCASHIRE. 


(Form cur own Correspondent.) 
Manchester.—There is a continued strong upward tendency in 
—< in the iron trade of this district, and during the week there 

been a further advance in some brands of pig iron of 1s. to 2s. 
per ton. Orders at these advanced prices are at being given out 
where buyers are actually compelled to come into the market, and 
as consumers are mostly well covered for present es 
there is no large weight-of business being placed. Makers, how- 
ever, who are mostly well sold for some time forward, are quite 
indifferent about booking further orders for the present, and the 
scarcity of raw material, with the high price and the difficulty 
experienced in obtaining the requisite supplies of fuel for foundry 
purposes, together with the large consumption going on, must of 
necessity have the effect of keeping up prices and strengthening 
the market. For Lancashire pig iron, prices have not been 
advanced, but makers are very stiff at their full list rates of 50s. 6d. 
to 51s. 6d, less 24, for forge and foundry, delivered equal to Man- 
chester. District brands have stiffened up considerably during 
the week, 52s. being now about the minimum quotation for 
Lincolnshire, whilst Derbyshire has advanced about 2s. per ton, 
54s, to 55s., less 24, being now quoted for forge and foundry 
delivered equal to Manchester. Outside brands have alse generally 
advanced in price, Scotch makers all holding out for higher rates, 
whilst good foundry Middlesbrough is now quoted at 52s. 10d. to 
53s. 4d. net cash, delivered equal to Manchester. 

Hematites are also steadily moving upwards, and makers in some 
instances will not quote at all; where, however, there are sellers 
in the market 53s. is now about the average quotation for good 
foundry qualities delivered in the Manchester district. 

A further upward movement in prices in the finished iron trade 
has been initiated by one of the leading North Staffordshire firms, 
who have advanced their list price for bars delivered in the Man- 
chester district to £7 per ton. This has not yet been followed by 
local makers, but there is a general disinclination to book further 
orders at the late price of £6 15s., and it is very probable that the 
above advance may become general. 

Steel _ for boilermaking purposes continue to stiffen in price, 
and £9 5s. to £9 7s, 6d. is now being generally quoted for the 
better qualities delivered to consumers in the neighbourhood of 
Manchester. 

The engineering trades continue much the same as last reported, 
new work is coming forward freely, and better prices are being got. 
Some time since I briefly noticed a new system of obtaining water 
supplies, which has been introduced by Messrs, Kilner and 
Matthews, of West Gorton, Manchester, and during the past 
week I have had an opportunity of inspecting further operations 
which they have carried on in the same direction. One of these 
wells was at the Salford CorporationGasworks, This was originally 
an artesian boring, about 300ft. deep, to which had been applied 
— on the old closed bore system ; but as only 5000 gallons per 

our could be obtained by this means, Messrs. Kilner and 
Matthews were invited to send in tenders for fixing pumps upon 
their new principle. After a careful inspection the firm decided t to 
fill up about half of the bore-hole and to apply their new pumps. 
This work has now been successfully accomplished, and a supply 
of 10,000 gallons per hour is now being delivered at about 50ft. 
above the surface, this being equivalent to 1070 tons of water lifted 
100ft. in twenty-four hours, In another case, a well some 50ft. 
deep had been sunk at the works of Messrs, T. Hoyle and Sons, 
calico printers, Ardwick. At the bottom of this well there 
was a bore-hole, out of which water just rose into the well. 
In this case Messrs. Kilner and Matthews decided to slightly 
alter the bore-hole, and -_ applied their new system of 
pumping, with the result that about 9000 gallons per hour 
are now being raised to a height of 30ft. above the sur- 
face, or equivalent to about 960 tons raised in twenty-four hours, 
In addition to the above successful alterations of existing wells, 
the firm have carried out similar operations at various other works 
in the district, and in some inst have ded in quad- 
rupling the supply of water originally obtained. The special 
feature of their system of pumping is that the water is obtained 
direct from the supply, instead of being simply pumped up out of 
the well. The results so far have proved that by well directed 
borings there are abundant supplies of pure water obtainable 
within easy reach in the immediate district of Manchester; and, 
taking into consideration the fact that within recent periods ade- 
quate supplies of water for manufacturing purposes have threatened 
to become a serious difficulty, this improved method of raising 
water possesses special importance. 

In the coal trade of this district business still moves on steadily ; 
the tendency is in the direction of a slight improvement, although 
this is not as yet of sufficient extent to fe itself appreciably 
felt, and the advanced prices which have been quoted since the 
commencement of the month have been only partially maintained. 
The average rates on the whole, however, are higher than those 
ruling last month, and collieries generally are working better time, 
any restriction of the output being due now more to the irregu- 
larity with which miners are working than to any forced curtail- 
ment of the get on the part of colliery proprietors. Pits are 
working on an average five days a week, and all descriptions of 
coal are moving off with very little difficulty, except that some 
qualities of house fire coal still go down into stock. For house fire 
coal there is a growing demand, and prices for the best qualities 
are steady at about 10s. to 10s. 6d, per ton, 8s. to 8s, 6d. for 
seconds, and 6s, 9d. to 7s, 3d. for common house fire coals at the 
pit mouth. Steam and forge qualities of round coal are in fairly 

risk demand, and supplies are pape Reve, | readily with better 
ge being got, 6s. 6d. to 7s, per ton being the average quotation 
‘or good ordinary qualities at the pit mouth. The short time 
movement and holiday stoppages usual at this time of the year in 
the cotton trade necessarily has the effect of making supplies of 
engine fuel more plentiful in the market. There is, however, no 
pressure to sell, and prices are firmly maintained at late rates, 
good qualities of burgy averaging 5s, 9d. to 6s, 3d., and slack from 
9d. and 4s. 3d. for common up to 4s, 9d. and bs. for the best 
sorts at the pit mouth, 

There is a moderate shipping business doing, and prices have 
slightly advanced, steam coal delivered at the ports on the Mersey 
ranging from 8s, to 8s. 6d. per ton. 

Barrow.—The demand for hematite pig iron has again gained 
strength during the week, and inquiries are more numerous alike 
on home and foreign account. Makers who are very busy are 
putting into blast almost all the furnaces which are standing idle 
in the district. They are justified in this step by reason of the 
fact that the requirements of buyers are known to be exceedingly 
large, not only for present use but for forward consumption. 
P; a going ups and this week mixed Nos. of Bessemer iron 
are quoted at 54s. 9d. per ton net f.o.b., while No. 3 forge and 
foundry iron has advanced to 54s, per ton. There is no increased 
accumulation of stocks, as doliveries are so very large both to home 
and foreign users, and they are assured of remaining so. In the 











steel trade business is very brisk, and orders are exceedingly 
plentiful. Rails are particularly strong, and business 
recently been done on a large scale for Australia. Makers 
are very fully sold forward, and are already assured of 
upwards of a twelvemonth’s brisk trade. The mills are 
producing the maximum output, all of which is going into 
immediate delivery. There is a larger delivery of rails by 
shipping than pan ES the case for many months past ; indeed, 
the activity in this quarter is probably greater than it has been 
since 1872, and this is likely to continue, inasmuch as a great 
part of the orders in hand are on foreign and colonial account, 
Rails are still brisk at £4 17s. 6d. to £5 per ton net, f.0.b., for 
heavy sections. Plates and angles in steel for shipbuilding 
purposes are in increasing requ not only on local, but on 
general account. The plates produced in Barrow have won 
great favour with the Admiralty inspectors and other experts, 
and it is pro to increase their output by the putting 
down of new mills and furnaces. In the shipbuilding and engineer- 
ing trades there is not much new to report except the cheerful and 
horeful prospects of those branches of industry shadowed forth in 
the report of the annual meeting of the Naval Construction and 
Armaments Company last week, presided over by Lord Hartington, 
and also addressed by Lord Brassey. It appears the company 
intends for the present to concentrate its efforts chiefly on the 
building of mercantile steamers and sailing vessels, for which 
there is a brisk demand, but it also intends to develope a large 
business in the building of ships of war, for which s if 
machinery and appliances are about to be put down. The Pacific 
Company’s steamer Oruba, built by the Naval Construction and 
Armaments Company, at Barrow, arrived at Valparaiso four 
days before her time. Her sister ship, the Orotava—also built at 
Barrow—left the latter port on Sunday for Liverpool, where she is 
now receiving her final equipments before proceeding to sea. The 
first of three steamers being built by the Naval Construction 
and Armaments Company for the British and African Steamship 
Company was launched at Barrow on Thursday. 

Iron ore is in brisk demand at from lls. to 13s. 6d. per ton 
net at mines. Coal and coke very as but higher prices are 
expected. The demand is improving. Shipbuilding busy. 








THE SHEFFIELD DISTRICT. 
(rom our own Correspondent.) 


THE official returns of coal taken from the South Yorkshire col- 
lieries to Hull, for the month of July, and the quantity exported 
has just been issued. It shows a total tonnage of 183,336, as com- 
pared with 172,000 during the corresponding month of last year. 
Of this quantity 44,384 tons were sent by river, and 138,952 by 
rail. During the seven months up to July 31st the ton was 
1,082,032, as against 991,176 in the first seven months of 1 The 
exports from the Yorkshire collieries to Hull were last month 
108,331 tons, against 87,428 in the corresponding month last year. 
Denaby Main again heads the list with 16,840 tons, which shows a 
diminution of nearly 2000 tons. Manvers Main sent 10,960 tons, 
as compared with 10,832 tons; and Allerton Main, 9936 tons, 
against 10,336 tons. 

The iron trade continues to be brisk, and the volume of business 
in the manufactured iron trade is also satisfactory. Ordinary bars 
are quoted £7, best making from £7 5s. to £7 10s. ; best horse 
shoe from £7 5s., and ordinary rods from £7 5s. to £7 10s. ; 
ordinary angles, £7, and best as high as £8; tees, £6 to £6 15s. 
for ordinary, and £7 to £7 lds. for best; hoops, ordinary makes 
run from £6 12s. 6d. to £6 15s., best from £7 to £7 5s.; coopers’ 
hoops, £6 to £7 ; common local plates are at £8 at works ; boiler 
plates making as high as £8 10s. A very firm tone is maintained 
in the hematite iron market, a further advance of 2s. 6d. per ton 
having been intimated to local steel manufacturers. This brings 
the quotation up to 62s, 6d. per ton, and there are indications of 
higher values ruling ere long. Forge iron is now at 48s. per ton. 

An advance of per ton has also taken place since my last 
letter in steel billets and blooms. This rise, of course, has been 
rendered necessary by the increase which has taken place in the 
price given. 

The Argentine Railway Company has recently placed heavy 
orders for wheels and axles with Sheffield and other South York 
shire firms, our local houses having the whole of the work in the 
tires and axles. As the English railway companies have also good 
orders in course of execution, the mills are exceedingly busy, and 
prices may be expected to stiffen materially. At the Atlas Works 
—Messrs. John Brown and Co.—the armour-plate, patent ribbed 
flue, and tire sections are in very active operation. Indeed, all the 
departments are fully employed. There is no lack of work in any 
of the large establishments at the East-end. 

The coal trade of South Yorkshire shows some symptoms of 
hardening, particularly in house qualities, for the winter. For 
this class of fuel the demand has been assisted by the wet weather, 
which has caused accumulations to move. Stocks have now been 
considerably diminished. Prices as yet remain unaltered, but it 
has to be borne in mind that summer quotations have never been 
in force this season, and are not likely to be enjoyed by consumers 
now. Prices for best house from the Barnsley seam are from 
6s. 6d. to 7s. 6d. ver ton at the fe from the Parkgate seam, 
from 7s. to 8s., Silistone coal making from 8s. per ton upwards, 
according to quality. Steam coal is exceedingly active, 8s. to 9s. 
per ton being obtained for current sales, and engine slack from 
3s. per ton upwards. These prices are all at the pits. Gas coal 
is also being taken more freely. The Lincolnshire and Derbyshire 
ironmasters are buying coke in large quantities, in consequence of 
the increased activity in the iron trade. 

An interesting commentary on the condition of the coal trade, 
particularly with respect to the recent advance in wages, is fur- 
nished by the report of Messrs. Henry Briggs, Son, and Co., 
Whitwood Collieries, near Normanton. The director states that 
the advanced price realised by the coal sold during the year has 
only just covered the increased cost of labour and stores. The 
debenture bonds of the company have been reduced by a sum of 
£10,400 during the year, making a total of £43,600 paid off during 
the last eight years. The balance standing to the credit of profit 
and loss account, after payment of interest on debentures and pre- 
paid calls, is £18,384, out of which the directors recommend the 
payment of a dividend of 6 per cent., which will absorb the sum of 
£15,540, leaving a balance of £2844. At the shareholders’ meet- 
ing, held on the 12th, the report was adopted, and hopes were held 
out of an interim dividend next year. 

Specifications have been received on the Tyne for five first-class 
cruisers, included in the Admiralty programme, the tenders to be 
sent in by the 20th inst. The only protection of these vessels will 
be on deck, the engines and boilers being placed below the water- 
line; on the middle of the deck the steel plates will be 24in. thick, 
those on the sides 44in. thick ; ‘over the engines and boilers the 
steel armour will be 5in. thick. The armament is to consist of two 
large Yin. guns on the upper deck, ten 6in. guns on the upper and 
main decks, and twelve 6-pounders. These ships are to be delivered 
within three years, and a considerable portion of the work, it is 
expected, will come to Sheffield. : 

utlery manufacturers have recently had to raise their prices on 
account of the repeated and serious advances in ivory. It is stated 
that Mr. Stanley is on his way to the coast with enormous quanti- 
ties of ivory, but our best judges do not anticipate any fall in 
values within a year or more. Ivory lists have gone up fully 
10 per cent. in Sheffield. At the Antwerp sales, the Congo ivory 
there offered fetched £58 10s. to £60 per cwt. Sterling silver and 
electro-plate trades continue well employed, though some of the 
smaller houses are not quite busy. 

The Sheffield Canal Bill has been read a third time, much to the 
gratification of the community generally. The promoters will now 
have the duty of seeing the great scheme ‘‘ financed,” and no 
insuperable difficulties are anticipated in this direction, 
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The fifty American working people have come and gone. They 
appear to have gone over the ground in thorough American fashion, 
doing their business with rare expedition. They were able to 
scamper over a good deal of the industrial centres of the Midlands 
with about as much rapidity as the typical American tourist does 
the sights of Europe. They were offered access to Messrs, Joseph 
Rodgers and Sons’ cutlery establishment, where they would have 
seen as + ee handiwork as eye could rest upon. But, the experts 
were off to other parts in their saloon ‘‘ special.” 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE improvement in the Cleveland iron trade continues. At the 
market held in the Middlesborough Exchange on Tuesday last 
buyers were far more numerous than sellers, and the prices of pig 
and finished iron and steel were advanced. It is scarcely likely 
that the output of pig iron will be increased to any considerable 
extent during the remainder of the year; and as it is now decidedly 
scarce, consumers are anxious to purchase all they can at present 
prices. For ay delivery, 43s. 6d. per ton was the lowest at 
which No. 3 G.M.B. c hands on Tuesday, and most holders 
quoted 43s. 74d. to 43s. 9d. This represents an advance of ls. 
since the beginning of last week, and of 5s. since the middle of 
June. There is a brisk demand for forge iron, and the price 
current has risen from 41s, 9d. to 42s, 9d. per ton. 

ts have risen in value from 42s. 6d. per ton, at which 
figure they stood at the beginning of last week, to 42s. 9d., and a 
moderate business has been done at that figure. 

The stock in Messrs. Connal and Co.’s Middlesbrough store is 
being reduced at a rapid rate. The quantity held on Monday last 
was 188,603 tons, or 2 tons less a week previously. At 
Glasgow the decrease is but slow. There they still hold 
1,022,919 tons, representing a reduction of 1640 tons since the 
beginning of the month, 

Shipments of pig iron from Middlesbrough are proceeding at a 
more rapid rate than for a long time past. Between the Ist and 
12th inst. inclusive the exports reached 33,852 tons. 

Owing to the continued advance in the value of pig iron, finished 
iron makers have been compelled to raise their prices, and on 
Tuesday their quotations were as follows :—Ship plates, £6 7s. 6d. ; 
angles, £5 17s, 6d. ; common bars, £6 2s, 6d. per ton, on trucks at 
makers’ works, less 25 per cent. discount. 

The value of manufactured steel is also higher, ship 4 being 
now quoted at £7 2s. 6d. per ton, and angles at £6 12s. 6d. For 
rails, £4 17s. 6d. to £5, and for sleepers £6 5s. per ton is now asked. 

The so-called “‘ water gas” industry has not been very fortunate 
of late. ae are beginning to ask—and with some show of 
reason—whether water gas is not more dangerous, as well as bei 
considerably dearer than ordinary producer gas. A Hull jury sat 
on the 12th inst. to consider the case of one Joseph Cade, a joiner 
and —, of York, who had been killed on the first day of 
the Yorkshire Agricultural Show. He was working at a stand 
occupied by the Water Gas Company, when a purifier exploded, 
and an iron plate, forming its lid or cover, was blown up into the air 
to pean height. In its descent it fell on the poor joiner and 
killed him instantly. The jury, after a long retirement, gave in 
the following verdict, viz, ‘‘We find that the deceased met his 
death from misadventure, and we are of opinion that the officials 
of the Water Gas Co. are alone to blame. We regret that more 
efficient persons are not employed on the plant, and further desire 
that some discipline in future operations should be maintained.” 
No doubt the co verdict was a conscientious one ; but in view 
of the fact that other explosions have occurred, it is not quite 
clear that anyone knows all about the risks of using water gas, 
and how they can best be avoided. It seems desirable that some 
properly qualifi ed person or persons should be employed to investi- 
gate and report as to the best way of dealing with the gas with 
safety, and avoiding future calamities of this kind. 

Lioyd’s Visitation Committee is the name popularly given to a 
number of gentlemen connected with Lloyds Register of British 
and Foreign Shipping, who are at present making a tour of the 
shipyards in the North of England, and of the forges, mills, and 
other works which supply them with material. The Com- 
mittee has already visited Hull, Teesside, Darlington, and 
Hartlepool, and they are now about to visit Sunderland 
and eside. The Visitation Committee consists of Mr. 

i ; Mr. L.C. Wakefield, Deputy 
Chairman; Messrs. G. Lidgett; H. J. Atkinson, M.P.; J. Dixon; 
John Hall, 8. J. Dacosta, C. R. Tatham, Mark Whitwill, and H. 
G. Grayson. These gentlemen are accompanied by Mr. B. Wey- 
mouth, secretary; B. Martell, chief surveyor; W. Parker, chief 
engineer surveyor; H. J, Cornish, assistant to chief surveyor; and 
A. Scott, accountant. So far as can already be gathered, the 
committee are much impressed with the extraordinary activity 
which they find in the shipbuilding industry, and all connected 
with it, at every centre which they have so far visited. They 
have remarked also upon the great increase which has taken 
place in the power of production of the shipyards, engine 
works, and iron and steel works of the No There has 
been since their last visit great progress in the adoption of labour- 
saving <n rg ep in tools for dealing with sizes and 
heavy weights. e shells of almost all the ships on the stocks are 
now of steel, but a considerable quantity of iron is still used in the 
interior portions. This applies especially to engine and boiler 
seatings, bulkheads, coal bunkers, and deck plates. For these 
pu iron is even better than steel, because in the regulation 
Ricken it is stiffer and better able to withstand corrosive action. 

In the recent address of the chairman of the North-Eastern 
Railway Company to the shareholders assembled at the annual 
meeting at York, there were some points of special interest to 
engineers. The company has recently built ten entirely new 


— locomotives, and is about to build a eg many more. 
oO those recently com- 


ough it was not so stated, all or most of 
pleted are, it is believed, on Worsdell’s oe pry principle, with 
i at any distance b 


Joy’s valve gear. They may be recogn 
the slow but strong beat of the exhaust steam. The —- stoc’ 
in almost a‘] departments is being increased, to meet the demand 
caused by the general improvement in trade. Several single lines 
are about to be doubled for the same reason, and a new jetty and 
shipping staiths are to be erected at 7 dock, to suit the 
r sized vessels which now come for coal cargoes. The recent 
extensions at the Consett Ironworks, and others about to be made, 
will involve considerable expenditure on the part of the railway 
company to enable them to deal with the increased traffic from 
thence, For the first time for many years the number of first and 
second-class neste nee wettmedbonon f showing, presumably, that the 
better times have lasted long enough to enable people to spend more 
than the minimum cost of travelling, in order to obtain additional 
comfort and more select company. Several trains are now lighted 
with gas on the Pintsch system, and it is intended to fit up others 
as fast as possible. The company has erected a plant at Elswick 
for the manufacture of the gas. Hitherto the North-Eastern 
Railway carriages of all classes have been simply medieval in 
respect of their heating and lighting arrangements and power to 
exclude draughts. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THERE has been a large business in the Glasgow iron market in 
the course of the past week. Prices of warrants have also, on the 
whole, been higher, although there have been occasional fluctua- 
tions. Cleveland and Cumberland warrants have been largely 
dealt in, as well as Scotch warrants in the Glasgow market. For 
hematite warrants there has been a better demand than for a long 
time in consequence of the decrease of stocks and the large 


amounted to 8219 tons, against 
of last year, and they embraced 
65 to Germany, 800 to 700 to 


week’s shipments of Scotch pigs 
8723 in the ne wee 
3982 tons, part coastwise, 14 


and smaller quantities elsewhere. There is only a small reduction 

in the stocks in Connal and Co.’s stores; but makers’ holdings are 

believed to be decreasing, and the output has been increased to 

ae Neen of the production of one additional hematite furnace at 
ess, 


The prices of makers’ pigs are again advanced all round ; free 
on board at G w, Gartsherrie, No. 1, is quoted at 56s, 6d.; 
No. 3, 53s.; Coltness, 59s, and 55s.; — 58s. and 55s,; 
Summerlee, 57s. 6d. and 54s,; Calder, 56s. 6d. and 52s.; Carnbroe, 
49s. 6d. and 48s. 6d.; Clyde, 53s. 6d. and 49s, 6d.; Monkland 
47s, 9d. and 46s, 6d.; Govan, at Broomielaw, 47s. 3d. an 
46s. 6d.; Shotts, at Leith, 57s. 6d. and 54s,; Carron, at Grange- 
mouth, 53s. 9d. and 49s. 6d.; Glengarnock, at Ardrossan, 54s, 6d. 
and 49s, 6d.; Eglinton, 48s, 3d. and 47s, 3d.; Dalmellington, 
49s. 6d. and 48s, 6d. 

Mr. Thomas Barr, coalmaster of Glasgow, is reported to have 

urchased, privately from the representatives of the Duke of 

amilton, the Kenneil Ironworks at Bo'ness, as well as the leases of 
the collieries that were formerly held by the Kinneil Iron poner a 
which went into liquidation several years ago. The ironwor! 
have been closed for a considerable time, and it is probable that in 
course of time they may be put in thorough repair and re-started, 
seaweed to produce hematite pig iron from ae ore imported at 

"ness, e coalfield is valuable, and the re-opening of the 
collieries will be a great boon to Bo'ness and the district. 

Hematite pig-iron is in brisk request, and warrants have 
advanced still more rapidly in our market of late than have those 
of ordinary pig iron. 

The manufactured iron and steel trades continue very busy. 
Important fresh orders have been booked in both departments, and 
the prices are very firm, and in some cases higher. Some makers 
of bars have this week intimated an advance of 5s. per ton, 
which will raise common bars to £6 10s,, the prices of nail 
rods being £6 10s. to £6 12s. 6d.; angles, £6 15s.; shee 
£7 10s,; ship plates, £7 12s. 6d.; and boiler plates, £7 17s. 6d., al 
less 5 per cent. discount for delivery in the Glasgow district. e 
steel makers are much pressed for delivery of boiler plates and 
other articles, and one or two firms have been seriously considering 
the propriety of closing their order books altogether for a time. 
The prices of steel, less 5pper cent., are firm as follow :—Bars, 
£7 5s.; angles, £6 10s.; sheets, £8 2s, 6d.; ship plates, £7 10s.; 
and boiler plates, £8 15s, 

There has been shipped from Glasgow in the t week loco- 
motives to the value of. £5300 ; sewing machines, £1629; machinery, 
rivet steel goods, £5833; and general iron manufactures, 

427, 

There is much activity in the coal trade, all the departments of 
which are now in a better condition than a few weeks e 
d d for shi t is extending, and the quantity of coals shipped 





from the different ports is greatly above the average. Prices of 
shipping coals are 3d. a ton better than they were ten days ago. 
Salesmen report that they might easily do a tone business if the 
colliers did not restrict the output. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE steam coal trade after a brief lull has quickened again, and 
there is a good deal of activity noticeable. During the short period 
of quietness prices remained firm, and at present quotations are 
as rigid as ever. Steam is quoted at 13s. to 14s., but a good deal 
of business is being done between these figures. There is a degree 
of uncertainty about the action of the colliers which is not without 
its effect in retaining prices, even for long forward contracts, In 
several influential quarters it is regarded as a certainty that ‘‘a 
strike must come off.” Colliers are more inconsiderate than I 
have ever known them. We have had fifteen years of peaceful 
trade thanks to the sliding scale of Sir Wm. T. Lewis, and it seems 
in the order of things that this is the longest duration of rational 
effort on the part of the men. 

There is also another fact, The old men, and a large nn 
of those who figured in the strike of 1873-4, are gone. ey who 
tasted of the bitterness and suffering, and gained experience for 
future guidance, are at best but a small minority. e mass of 
the present men were boys then, and did not suffer, and it would 
appear that the wisdom necessary for the colliers’ guidance must 
be gained by suffering. One of the leading steam coalowners told 
me this aah. in confirmation of these views, that notwithstanding 
the advances made, and the good trade prevailing, colliers now are 
no better off than in the bad times. ‘‘And why?” he added, 
** because they only work three or four days a week.” ‘‘ Colliers,” 
he said, “can now earn 5s, a day, but as they do not, they are 
complaining of low wages and threatening a strike.” 

This is a fair statement of the condition of things. Much 
depends now upon the leaders of the men. If they can prevent a 
rupture, and agree with the Coalowners’ Association upon a bind- 
ing treaty in the form of a scale, all may yet be well. 
> | have stated that quotations are firm. A good dry coal is sell- 
ing at 12s, 3d.; Monmouthshire coals are at 11s, 6d.; small steam 
keeps up well, and is selling in many places at 7s. House coal 
continues firm, as it has nearly all through the summer, and we 
shall soon be at a period when contracts will be entered upon 
affecting the winter months. The forecast of the trade, if things 
continue as at present, is for a distinct improvement. Even now 
large coal is selling at 11s. 6d., and small is scarce at 9s. 6d. Sep- 
tember may be expected to witness small at 10s., unless I am much 
mistaken. 
Several disasters have taken place during the week. At Cardiff 
a boiler burst at a brickworks, killing two men. At Plymouth 
Collieries one man was killed by a blasting charge, and another 
injured ; and three men were seriously injured by an explosion at 
the Bute Merthyr Colliery, Treherbert. 
In the iron and steel trades substantial work is being done, and 
all the great steel establishments are busy. Prices of most thi 
are moving upwards, and steel bar in particular, for tin-plate is 
going ahead at a price that will soon tell heavily on the plate- 
makers. No contracts are booked this week, except at a distinct 
advance, 
Swansea quotations on Wednesday were as follows :—Steel rails 
heavy sections, £5 5s. to £5 10s.; light, £6 5s. to £6 10s.; steel 
sheets, £9 10s. to£10. Bessemer steel: tin-plate blooms, £4 12s. 6d. 
to £4 15s.; bars, £5 to £5 10s.; Siemens, £57s. 6d. to £510s. Pig 
is up again 1s. per ton; hematite, 2s. 6d. per ton. 
w warrants, Swansea, were this week from 46s, 4d. to 

46s, 8d., and left off strong; hematites, 54s. 7d. 
Referring to Crumlin, I find that the movement to restart is pro- 

ing. Mr. Bennett, who was formerly manager, and Mr. 
, ome who was cashier, have purchased the top works, It is 
not allowed as yet to transpire who, if any, are behind the scenes, 
but it is rumoured that a strong start will be made. 
There seems a probability now of another industry being started 
in the Merthyr Valley, and this in the form of a tin-plate works, 
for which a powerful company are ST A Swansea tin- 
plate maker is of opinion that in the Merthyr Valley, with coal, 
steel bar, and water to hand, tin-plates might be made at ls. per 
box less than elsewhere. 
The tin-plate trade is showing more life and hopefulness, Sub- 
stantial orders were negotiated this week. Prices have gone up 
6d. per box, but no makers will quote for 1 Any ahead. The 
export from Swansea last week was over 40, xes; make, 
42,000 boxes. Makers imported 1295 tons pig, 625 tons steel bars, 
Latest quotations for a business: Cokes, 13s. 3d. to 13s, 6d.; 
Bessemer, 13s. 9d. to 14s.; Siemens, 14s, to 14s, 6d. 





consumption of this iron in the manufacture of steel. The past 


{ to Canada, 
the United States, 325 to Australia, 200 to India, 190 to Holland,_ 


—<—$—$—$—_————— 
declared on first preferential, and two per cent, ' 
Vale Railway helen are at 255. 43 va, 

Coke is at 19s, and 20s. Cardiff ; Swansea 6d, 


less, 
1ls, 3d. Pitwood up to 19s. 6d. Patent fuel, 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

THE iron markets have been mhonetn through the 
animated and firm. The condition of the Silesian iron marta, 
remains favourable, and there is no change to note either in rice 
ordemand, On the Austro-Hungarian iron market a firm ten enc 
prevails. Most blast-furnace works are booked forward with their 
make to the end of this year. Girders and construction iron are 
in full pap also = nite S seme pod is very brisk, 
principally on t of the lively demand made by the con: § 
tive works on town dealers. . — 

A little more animation seems to have come into the French 
iron trade, The rolling mills of the Nord have raised the price for 
wrought iron 10f. p.t., present quotation being therefore 135f, 
and they also have resolved not to book orders beyond threo 
months’ term of delivery. By this measure owners hope to 
moderate the present fierce competition, and to prevent sales 
at ae en Plates have not been able to maintain their 
price of 160f., and are to be had at 150f. 

On the Belgianiron market the demand for all sorts of iron and 
hardware has remained lively ; nevertheless, a further rise has not 
been carried without some difficulty, Girders only, which for a 
considerable time could not be brought to rise, tes now been 
ap 1 od 3 og he is rather — to —" \ ag notation, 

rench competition being very s! in ers. Pig is scarce, 
In Thy-le-Chateau a hematite hast forunes has been tice in, 

1 gpsene | foundry pig No. 1 is noted 53f. ; Charleroi pig, 65f, 
to 70f. ; forge qual., 58f. to 60f. ; Luxemburg forge pig, 48f, 
to 50f. ; oo No. 1 for inland, 127-50f. ; for export, 122-50f. f.0.b., 
Antwerp; bars No, 3 for inland, free station, 147:50f.; f.0.0, 
Antwerp, 137°50f. Girders for inland, 120f., for abroad, 117:50f, 
to 118°75f. Angles, free, station, 137°50f.; f.0.b, Antwerp, 132-50f, 
Plates No, 2, 165f. (against 250 last month). Thin sheet, 195f, 
(against 190 last a Steel plates, 190f. to 200f. (against 185f, 
to 195f. last month). In the coal trade demand is good ; stocks 
are clearing and an advance in price may be expected in conse- 
ong of higher wages, At the latest tendering for anthracite at 

itge and Charleroi, a decided rise was perceptible ; whereas the 
tendering on the 30th July, for 350,000 t. coals for the Belgian 
State Railways, which generally five the winter notation, showed 
a decrease in price, contrary to all expectation. 

Last week has brought no change to the Rhenish-Westphalian 
iron industry, all branches showing a firm and even rising ten- 
dency. For instance, the iron ore business has been rather ani- 
mated. Luxemburg minette also finds ready sale, prices main- 
taining their firmness. Red minette costs M. 3°20 p.t. In the 
Siegerland M. 12°50 to 14 is paid for roasted steel stone, free at 
mines. iron remains firm, and as coke and coals are still 
rising, a decrease in the prices for pig cannot be expected to 
take place. There is a good business doing in spiegeleisen, both 
for inland and abroad, and in consequence of the favourable con- 
dition of this branch, and of the rising of raw materials, 
spiegeleisen has again been advanced, so that now the 10 to 12 p.c, 
pe ar noted M. 70 in the Siegerland. 

No change isto be noted in the other sorts of pig, but prices may 
generally be called rising. Forge pig and basic are in most active 
request ; in Bessemer no change has taken place, either in price or 
demand, but foundry ig. being in very good call, has been raised 
sothesemmaetinn eed. o. 1 standing M. 68 ; No, 2, 65; No. 3, 63; 
Bars are briskly called for, and prices may be considered remunera- 
tive. Hoops are in extremely demand, and the works are so 
busy that they are oblized to stipulate for new orders eight to ten 
week’s term o! ge Prices in this branch consequently show 
a rising inclination. ¢ improvement in the wire trade continues, 
With rd to this branch of business the re-establishment of the 
Drawn Wire Syndicate a) most desirable, for if based on 
sound foundation, the conventions will + eee of the greatest utility, 
and complaints now raised regarding the wire trade will no longer 
be h The employment of foundries and machine shops 
been a continually favourable one. ‘ 

The thirtieth general og ws | of German Engineers, consisting 
s 6400 members, has been held at Karlsruhe, from the 5th to the 

th inst, 

Those coal mines which had received orders for railway supply, 
have been asked to deliver 60 per cent. beyond the quantity stipu- 
lated. On almost all the larger stations enormous quantities of 
coal are accumulated to provide against coming events, t.¢., want 
of workmen, strikes, &c. 

The Small Arms Factory at Steyr is reported to have declared its 
inability to complete before August, 1890, an order from the Bul- 
garian Government, being fully engaged in Mannlicher rifles for 
the Austrian army. In consequence of this the Bulgarian Govern- 
ment is said to contemplate a purchase of 30,000 Berdan rifles in 
Russia, where it is believed every facility will be shown on the part 
of the Russian Government. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 8th, 

THE American iron trade is profiting by a sudden improvement 
in demand for all kinds of material. One Pennsylvania manufac- 
turer has just booked an order for fifteen miles of pipe. The 
Pennsylvania Railroad Company has ordered ninety locomotive 
engines and 5000 cars. Heavy orders are pouring in for plate, 

and structural material. The bloomeries are now crowded 
with work on their specialities, Plate, tank, and sheet slab are all 
strong, the prices ranging from 30 dols. to 40 dols, according to 
quality. Rail makers expect an additional allotment before the 
close of the current month. Prices for steel rails are strong at 
28°50 dols. for small lots, There is a rumour to the effect that large 
contracts will be taken at 27°50. Crude iron is very strong every- 
where, owing to the sudden demand from founders and mill men 
for heavy stocks. It is a habit in the States for buyers to postpone 
covering for midsummer requirements until after July 4th; there 
is no particular reason for selecting this date, but it is a well- 
established custom, and prices for the fall business are not 
considered as settled until after that date. 
Pennsylvania furnace companies have secured an immense 
amount of business during the past two weeks. The Southern 
companies are also well sold up, and decline to take late orders at 
present rates, contracts are being placed for pipe. Skelp 
and puddled bar mills are crowded with business for thirty days. 
The exports of copper matte and ore for the past week were 
598,880 lb., and for the year, 35,785,397 lb., as against 37,940,651 lb. 
for the same time last year. — 
The general situation has improved, and it is probable that the 
presentation of additional requirements will further stimulate the 
market. A great deal of railway material is likely to be called for ; 
should this fact be added, it will have a very strong effect towards 
creating an advance. A great deal of shop and mill work has been 
ord within the week. The larger machine shops are well sold 
up, some of them for ninety days, 








Ay American r says:—“ A monster gas well has 
been struck in Belle Vernon, 'a., having a pressure of over 800 1b. 


to the square inch.” Here’s a fine chance for gas engines of 





Brecon Railway report is favourable, Five per cent, will be 








realising a high efficiency. 
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NEW COMPANIES, 


TuE following companies have just been regis- 
tered :— 

sstol, West of England, and South Wales 
yon and Storage Association, Limited. 

is association was registered on the 31st ult, 

with ‘capital of £50,000, in £10 shares, to enable 
the members of the company, by the adoption of 
co-operation arrangements, to obtain —- 
and other oils and products on favourable terms. 
To buy, sell, refine, manufacture, and import 
petroleum and other oils. The first subscribers 
are :— 


8 e 
+f, Harding, Burlington, Somerset, merchant .. 1 
K > Fou Tate House, Chipping Sudbury, 
Gloucestershire .. .. «+ «+ oe «+ «8 oe 1 
*c, B. Hare, Clifton, Bristol .. .. «2 oe ee 1 
+E. B. Colthurst, Clifton, Bristol .. .. .. «. 1 
*#. R. Thomas, York-road, Exeter.. .. .. «. 1 
*C. E. Rowe, Exeter, merchant .. .. «. « 1 
*R, Bird, Cardiff, merchant .. .. « « « 1 


There shall not be less than six, nor more than 
fourteen directors; the first are the subscribers, 
and J. L, Thomas, E, J. Thatcher, R. A. Fox, 
C, H. Bird, E. C. Philp, E. Feltham, and C, H. 
Tuckett ; qualification, £500 in shares ; remunera- 
tion to be Sotormined in general meeting. 





Jet Pump Company, Limited. 

This company was registered on the 2nd inst., 
with a capital of £30,000, in £1 shares, to acquire 
certain patent rights of William Johnson and 
Mark William Household, and the business of 

ump manufacturer and general engineer carried 
on by the latter. The subscribers are :— 

Shares, 

M. W. Household, 38, Pershore-road, Birming- 
ham, engineer .. «+ se oe os os oe oe 
G. Snook, 87, Ravenshurt-street, Birmingham, 
mavufacturer .. 
J. J. Michael, 68, 

Kensington .. .. os 60 96 @0. #0 . ee 
W. C. Spun, 69, Rearngersmens, engineer .. 
T. H. Rees, 165, Queen Victoria-street, merchant 
A. Wells, Woking, merchant .. .. .. .. «. 
J. Allen, 165, Queen Victoria-street, secretary 

Registered without special articles, 


St. Quintin-avenue, North 


ee ee ee) 





John Penn and Company, Limited. 

This is the conversion to a company of the 
business of marine engineers, carried on by John 
Penn and Sons, at Greenwich. It was registered 
on the 3rd inst., with a capital of £150,000, in 


£100 shares, The subscribers are :— 
Shares. 
*John Penn, Greenwich, engineer .. .. .. «. 1 
*William Penn, Greenwich, engineer .. .. .. 1 
Mrs. E. Penn, The Cedars, i hte Mh. ae. Oe 1 
©. F. Green, West Lodge, Blackheath, ship- 
FP ROT rare eS 1 
Mrs. Green, West Lodge, Blackheath .. .. 1 
Frank Penn, Newmarket .. .. ee 1 


Mrs. Frank Penn, Newmarket... .. .. «.. .. 1 

The number of directors is not to be less than 
two, nor more than four ; the first being the sub- 
scribers denoted by an asterisk, and the right 
hon. H. Hartley Fowler, M.P., and John Percy 
Hall, the latter being appointed m ing 
director. A share qualification is not required of 
a director. 


Patent Shaft and Aaletree Company, Limited. 

This company was registered on the Ist inst., 
with a capital of £437,500, in 30,000 shares of 
£7, and 30,000 shares of £6 10s, each, to acquire 
the business, real and personal property, rights, 
privileges, assets, and effects of the company of 
the same name in liquidation, The first sub- 
scribers are :— 


Shares. 
*T, E. Walker, Studley Castle, Warwick .. .. 1 
*R, Williams, J.P., Wednesbury .. .. .. .. 1 
*8. Loveridge, Wolverhampton.. .. ° 1 
*J. Brooks, Bell-street, Birmingham 1 
*L. Brierley, Edgbaston .. .. .. .. «. 1 
J. P. , Northlands, Edgbaston .. .. 1 
C. G. Bent, 3, Newhall-street, Birmingham. . 1 


There is not to be less than five, nor more than 
seven directors; the first are the subscribers 
denoted by an asterisk; qualification, £1000 in 
capital; remuneration, £1500 per annum, divi- 
sible as they may determine, 





Republic of Honduras Exploitation Syndicate, 

Limited. 

This syndicate was registered on the 31st ult., 
with a capital of £7000, in £10 shares, to acquire 
by grant, purchase, lease, or otherwise, from the 
Government of Honduras, any concessions rela- 
ting to trade, navigation, exploration, land, 
minerals, metals, precious stones, timber, or other 
produce which the company may think it advan- 
tageous to acquire, or any interest, and todevelope 
and turn the same to account, The subscribers 


are ;— 
Shares. 
Lord Hay, of Kinfauns, 27, Halsey-street .. .. 
Liout.-Colonel C. J. W. Ker, 5, Chapel-place, 
South Audley-street.. .. .. 2. + ce oe 
Brigadier-General E. A. Levin, Hotel Metropole 
* Montagu House, Russell-square, jour- 
J. Bennett, Primrose Club, consulting chemist .. 
E. Bogler, 6, Great St. Helens, merchant .. .. 
P, J. Miller, 66, Gresham House, Solicitor .. .. 1 
_Registered without s Office: 7, 
Union-court, Old B 


lt 





ial articles. 
-street, 


Richardson, Child, Christy, and Company, 
Limited. 


‘This company was registered on the Ist inst., 
with a capital of £55,000, in £10 shares, whereof 
3000 are preference shares, to amalgamate the 
businesses of steel pin manufacturers, carried on 
by John Richardson, at Horsforth, York, and 
Thomas Sawyer, under style of Tobias Child, at 
Hathersage, Derby. The subscribers are :— 


John Richardson, Steel Works, Horsforth .. .. 
Thomas Sawyer, Hathersage, Sheffield .. .. .. 
W. Marsden, Barnsley, paper manufacturer 
F. Christy, Lille, France, machinery agent.. .. 
J. D. Mann, 1 Works, Horsforth, foreman .. 
C. Whitelock, Steel Works, Horsf: , foreman.. 
J. Marsden, Sheffield, paper manufacturer .. .. 
The number of directors is not to be less than 
three, nor more than five; qualification, 100 
shares; Messrs, John Richa and T. Sawyer 
are appointed managing directors for seven years, 
ata calary of £360 per annum, 


et et tt et 





Institute of Marine Engineers. 

This society was incorporated on the 31st ult., 
as a company, limited by ntee to 10s. each 
member, the word limited being omitted from the 
title by Board of Trade licence. It proposes 
to — heat : — Pr - o' 7 
engineering in all branches, and for pu: 0 

— rer the number of members e limited to 
. The registering solicitor is Mr. John Neely, 
of 25, Old Jewry. 


Yorkshire Varnish Company, Limited. 
This one f was tered on the 3rd inst., 
with a — of £50,000, in £50 shares, to 
acquire and carry on in succession to the York- 
shire Varnish Company, the undertaking and 
goodwill, and all, or any part of the property of 
that company, upon terms of an agreement dated 
29th June, made between T. Binns, of Ripon, and 
A. M. Duncombe, of the Manor House, North 
Deighton, near Wetherby, carrying on busi 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been ‘‘cummunicated” the 
name and address of the communicating party are 
printed in italics, 


6th August, 1888. 
12,374. Macnerts, J. ¥. Bennett, Sheffield. 
12,375. VeNneTIAN GONDOLA ADVERTISING CARNIVAL, 
J. Johnson, Great —t. 
12,376. Meta Spive, G. K. Harley, Great Yarmouth. 
12, tae for ADVERTIsING Purposes, W. C. Tapp, 


12,878. Execrric Drizs, I. B. Storey, Manchester. 

12,379. Suarrine, J. E ting, East Indies, 

12,880. Batt and Boarp Toy, E. J. Price and J. 
Vipond, Middlesbrough. 

12,381. Puzzix, W. Strain and Sons, Belfast. 

— CLEANING Boiter Tupes, J. Platt and T. Thorp, 





at Ripon and elsewhere, as varnish manufacturers, 
under the style of the Yorkshire Varnish Com- 
oy of the one part, and F. J. Binns (as trustee 
‘or the company) of the other part, The first 
subscribers are:— 


Shares. 
7. B Roseley Hall, Ripon... .. «. os 1 
*A. M. Duncombe, Manor House, Deighton, 
Wetherby 2. oe 0c os cc 06 cc eco oe 1 
“Ww. Stanglorth, Kirk Hammerton Hall, York .. 1 
*H. G. Greenwood, Brestworth Hall, Brestworth 1 
A. W. Darwin, Crewkest Hall, Otley .. .. .. 1 
Vi. Se, RAG, Mane. 00: co 00 ee 06 00 00 1 
T. E. Binns, Reginald-terrace, Leeds .. .. .. 1 


There is not to be less than three, nor more 
than five directors; the first are the subscribers 
denoted by an asterisk ; qualification, ten shares; 
Mr. T. Binns is appointed managing director ; 
remuneration to be determined by the directors 
in general meeting. 








THE Paris EXHIBITION.—The Machinery Hall, 
which occupies nearly the whole width of the 
Champ de Mars, is the largest building covered by 
one roof in the world, Its central nave measures 
375ft. in width, and 1380ft. in length, and is roofed 
in by one . On either side are galleries 
57ft. 6in. wide, and these have a ground and first 
floor. The cost is given in an official return as 
1,502,785 dols., made - as follows :—Earthwork 
and masonry, 118,485 dols.; ironwork, 1,079,660 
dols,; woodwork, 38,750 dols.; covering, lead and 
zinc, 47,335 dols. ; sea 15,715 dols.; joiners’ 
work, 6865 dols. ; glazing, 36,445 dols. ; decoration, 
51,220 dols. ; painting, 31,705 dols. ; miscellaneous, 
38,025 dols.; engineers, 38,580 dols. Three- 
quarters of the space of the Machinery Hall is 
occupied by France, and the remaining quarter is 
divided between Great Britain, the United States, 
Belgium, and Switzerland. 

WaAGEs IN THE UNITED States IN 1800.—-The 
condition of the American wages class nearly a 
century ago is full of instruction. In the large 
cities, unskilled workmen were hired by the day, 
bought their own food, and found their own 
lodgings. But in the country, on the farms, or 
wherever a hand was employed on some ublic 
work, they were fed and lodged by the employer, 
and given a few dollarsa month. On the Penn- 
sylvania canals the diggers ate the coarsest diet, 
were housed in the rudest sheds, and paid 6 dols. 
a month from May to November, and 5 dols, a 
month from November to May. Hod carriers and 
mortar mixers, diggers and choppers, who from 
1793 to 1800 laboured on the public buildings and 
cut the streets and avenues of Washington, 
received 70 dols. a year, or, if they wished, 
60 dols. for all the work they could perform from 
March 1 to December 20, The hours of work 
were invariably from sunrise to sunset. Wages 
at Albany and New York were 3s., or, as money 
then went, 40 cents a day; at Lancaster, 8 dols, 
to 10 dols. a month; elsewhere in Pennsylvania 
workmen were content with 6 dols, in summer 
and 5 dols, in winter. At Baltimore men were 
glad to be hired at 18d. a day. None by the 
month asked more than 6 dols, At Fredericks- 
burg the price for labour was from 5 dols. to 
7 dols. In Virginia white men employed by the 
year were given £16 currency ; slaves when hired, 
were clothed, and their masters paid £1 a month. 
A pound, by sap money, was, in Federal money, 
3°33 dols, e average rate of wages all over the 
country was 65 dols. a year, with food and per- 
haps re. Out of this small sum the work- 
man had, with his wife’s help, to maintain his 
family. 

Iron SHAFTS.—A revulsion of feeling regarding 
the supposed superiority of steel over iron 
for heavy shafts for steamboats has been 
gaining strength for some time, and it is 
said that nearly all steel shafts that break 
now-a-days are being repla by iron, It 
is also stated that those made by Krupp, the 
German iron worker, have fared no better in 
builders’ estimation than some made in this 
country. Considerable inquiry was made on the 
subject recently, and the only one who gave a 
= word for the steel shaft was Mr. David 

haw, superintendent of the steel works at Char- 
tiers. He stated that he thought good steel 
would answer the purpose, but that some kinds 
would be no better than pig iron. Mr. James A, 
Henderson stated that the shafts on the Scotia, 
Katie Stockdale, John Moran, and Beaver, had all 
been replaced lately with iron. Mr. Henderson 
explained that stee d to be affected some- 
thing like French plate glass. When a fracture 
is made in the latter, it continues to extend, 
unless a hole be bored at the end thereof, and 
the manner in which heed aay of steel were 
pressed together appeai to deprive them of 
tenacity or coherence. Mr, Henderson instanced 
the familiar experience of finding brokeniron axles 
on various kinds of vehicles, where it is often seen 
that the axle has been doing duty for a long time 
partially broken, the old fracture being plain! 
visible, With steel it is different. Whena shaft 
begins to give way, the fracture extends rapidly. 
Iron shafts have been known to do duty for a 
quarter of a century, doing good service long 
after the fissure began to yield. A gentleman at 
the office of Carnegie, Phipps and Co., stated that 
they had made quite a number of iron shafts for 
steamboats lately. He attributed their superior 
strength to the fine quality of iron used in making 
them and to their superior torsional strength.— 
Pittsburg 








12,383. Pipes, T. Archer, jun., Gateshead. 

12,384. Frames for Fasprics, T. W. Harding, Leeds. 

12,385. SeparaTinc WuHeat, W. T. Bates, Liverpool. 

12,386. Imrration TiLep Heart, F. Robinson and A. 

odgson, Halifax. 

12,387. Toy, R. Garroway, G Ww. 

12,388. CURRENT ReseRver for Train Licutina, E. J. 
Houghton, London. 

12,389. Execrric Contact Maker, E. J. Houghton, 
London. 


12,470. Compinep DousLe Envevorz, &c., A. E, Chap 
man, Roshervill 


le. 

12,471, Burtons, A. Combault, London. 

12,472. Gas Enoines, W. P. Thompson.—(H. C. Covert, 
United States. 

ag oe EvaporatinG, &c., Liquips, H. B, Whetstone, 


vi 

12,474. Intaymnc of Metats, H. W. Bishop and F. 
rown, Walsall. 

— Couptinas for SHAFTS or Pipgs, F. Titterton, 


12,476, Spoow, A. Carr, Bristol. 
— a on Raitways, P. and J. Haythorn- 
wi 


ite, don. 
oe Lire from Drownino, J. F. Lowe, 


on. 

12,479. Pickmse Mecuanism of Looms, J. K. Musgrave 
and E. Dawson, London, 

_—_ Automatic SHuTrLe Guarps, J. Peel and G. 


ion. 
12,481. FoorBatt, &c., SHozs, G. Worrall, London. 
12,482. Steam Borrer Furnaces, J. Gresty, Man- 


chester. 

12,488. Fiusnine Cisterns for WaTer-cLosers, R. W. 

om Newcastle-upon-Tyne. 

12,484. Reoutatinc Freepinc Apparatus of FRaME- 
SAWING Macuinery, J. Wurster, Manchester. 

12,485. Srorrinc Keyways in Pouueys, &., J. and T. 
Carter, Rochdale. 

12,486. Fastenino Gioves, H. Tattersall, Lancashire. 

“= Burron Fasteninos, J. Skidmore and J. R. 


Hoskins, Manchester. 
go InDIA-RUBBER Fiesx Brusn, J. Hebblewaite, 





12,390. ELecrric Motors, 8. C, C. Currie, Birmingh 

12,391. Hats, J. Eaton, Manchester. 

12,392. Bencu, O. G. Prigg, Newport. 

12,393. Bacasse Furnaces, W. Fairweather.— (The 
Babcock and Wilcox Company, United States.) 

12,394, BOWLING APPLIANCES, J. L. Crawford, Sage. 

12,395. CuiLp’s ApsusTaBLe Cuain, R. J. Moorhead 
and M. A. Caldwell, London. 

12,396. Coronocrapss, F. Bosshardt.—(0. Domon, pere, 
France. 

12,397. MecnantsM for OpEninG, &c., CasEMENTS, H. 8. 
Owens, Birmingham. 

12,398. Ser-ritrinc SHirts, &., A. R. Robinson, 
Birmingham. 

12,399. Fotpina Cuip's Car, H. Stubbs, Stratford. 

12,400. COLLAPSIBLE WALKING-STICK, &c., C. Bateson 
and A. Comrie, Hulme. 

12,401, Proputsion of VessELs, G. Chupman, Glasgow 
Atheneum. 

12,402. Gatvanic Battery So.ution, W. P. Kookogey, 
Glasgow. 

12,403. Governors for Stzam Encinegs, W. C. Morison, 
Felixstowe. 

12,404. Exterior Decoration of Barus, J. B. Millar, 


Ow. 

12,405. Rerusk Burnina Furnaces, H. W. Whiting, 
ndon. 

“——: Securinc Suapzs, &c., to Roters, P. A. Harris, 
mn 


on, 

12,407. Rotter Journat Box, H. J. Allison.(C. W. 
Brewer, United States. 

12,408. Macuines for 
Moore, London. 

12,409. Automatic BoiLER Feep Apparatus, M. Blum- 
rich, London. 

12,410. Measurine Temperature, &., W. L. Wise.— 
(P. &. Bedlington, Grand Canary. 

12,411. Steam Insecrors, T. Sweeney, London. 

12,412. Scarrs, D. Barry, London. 

_— Toy a ia Ranoz, C, E. Whiteley and 8. P. 


12,414. B L “P. Colligan Lond 

. Barrezs, P. ndon. 

12,415. Drive Screws, C. D. Rogers, London. 

— Digs for Rottinc Drive Screws, C. D. Rogers, 
ion, 


12,417, Woop Screws, C. D. Rogers, London. 
12,418. InsuLatinc Tupine, A. J. Boult.(H. B. Cobb, 


United States. 

12,419. Cicars, &c., W. P. Thom J. H. Stevens 
and J. EB. H. Hyde, United States. 

12,420. Prpzs, T. Whitaker, Manchester. 

12,421. TreatMENT of PHonocraPH, D. W. Brown, 


AKING Sanp Mov tps, M. R. 


on, 

12,422. Lirrers for Hay-ricks, P. MacKay, Liverpool. 

12,423. ALARM THERMOMETERS, L, Nievsky and W. J. B. 
Humphreys, London. 

12,424. Screw Prope.uers, L. Vallett, London. 

12,425, Printina Postat Marks, H. H. Lake.—{The 
International Postal Supply Company, United States.) 

12,426. Proputsion of Vesseis, H. Lobdell, London. 

12,427. ExpLosive Compounns, W. E. Liardet, London. 

12,428. FiRe-EXTINGUISHING APPARATUS, J. R. Gray, 
London. 

12,429, Recuatine the Tension of Drivine Betts, E. 
R. Hyde and R. C. Horner, London. 

12,430. Curtinc Kry-crooves, H. H. Lake.-{F. A. 
Seaver, United States.) 

12,431. SprnpLesof Spinnine Macuings, C. H. Chapman, 


on. 
12,432. Connectine SHarts, J. L. Huber, London. 
12,433. Conpgnsine Smoke in Furnaces, J. T. Ellis, 
London, 
12,434, Fastenina for Gioves, T. Hooper and 8. G. 
12435. Ramune W J. Lyle, Glasgo 
435. Raisine Water, J. Lyle, WwW. 
12,436. Macnetic Etecrric Macuines, H. J. Smith, 


ndon. 
12,437. ELecrric Drinkine VessE3s, F, W. Flint, Lon- 


on. 

12,438. Wes Printina Macuine, &c., H. E. Newton.— 
S. D. Tucker, United States.) 

12 439. PHotocraPHic Camera, F, W. Barker.—{(C. E. 
Burlingame, United States.) 

—_ PsotocraPHic CaMERA Stanps, C. H. F. Mur- 
rell, on. 

12,441, Orcans, &c., T. C. Lewis, London. 

12,442. WaTERPROOFING of CaRTRIDGEs, &c.,C, Lamm, 
London. 

12,443. Games, J. L. Hinde, London. 

12,444. SwitcH-BoaRDs for TeLePHones, J. R. Smith, 


ion. 
12,445, Cuarces for Frre-arms, E. A. Jarre, London. 
— Heatina Raitway Carriages, T. R. White, 


mdon. 
12,447. Opgzratine Gas Enaines, H. Hoelljes, London. 
— Decorticatinc Ramiz, &c., M. J. Renaut, 


12,449. Rick Pins, J. and W. A. L. Davies, London. 

12,450. Auromatic Puotro Macuineg, T. E. Enjalbert, 
London, 

12,451. Propucina Ammonium Nitrates, A. W. and 
J. A. Wahlen! , London. 

12,452. Lamps, A, E, Harris, London. 

12,453. Tosacco Pipss, G. + London. 

12,454. Fiusuine Tanks, J. W. Turnpenny, London. 

—, Lock-nuts, &c., for Rais, A. R. Pullin, 


on. 

12,456. Oxstrarntnc Morive-power from Tipes, C. 
Kussmaul and I. Diamant, London. 

12,457. Water-cLosets, W. Bunting, jun., London. 

12,458. Paper-cuTtinc Macuines, L. Carrer, London. 

12,459, Cumangy or VENTILATING Cap, J. Mulligan and 
C. Swindell, London. 

12,460. TREATMENT of Smoke, 8. Elliott, Newbury. 

12,461. Heex Puiates for Boors and SHozs, G. A. 

olson, London. 

12,462. Frre-arms, H. Parson, Birmingham. 

12,463. Securine Vets, &., L. A. Walker, Leeds. 

12,464, Sopa, J. B. Thompson, London. 

12,465. Looms for Weavina, J. V. Hargreaves, Halifax. 

12 a. Cap, &c., Sprnnina Macuinery, M. Wright, 


lax, 

12,467. Automatic Vatves for WatER, &c., GAUGES, 
R. T. and W. N. es, London. 

12,468, FiexisLe Coverina for Coat CoLLaR SPRINGS, 
W. Stuart, Bolton. 

12,469. Creansinc Scavencers’ Pais, J, Farmer, 
Manchester. 





12,490. Syrinarne Botties with Liquips, W. Samson 
and J. R. Benvie, Dundee. 

12,491. Connectine Ewps of Tuses in Borters, H. 
Edwards.—({R. von Schmitz, German = 

12,492. Marine Paint, E. A. W. Dahl, don. 

12,498. Baie Covers, A. L. Blackman, London. 

12,494. Kyives and Kyire Hanpves, J. C. Martin, 


mdon. 

12,495. Dress Baskets, W. Salisbury, C. Whall, and J 
Miller, London. = 

12,496. Supportinc Younc Trees, C. Huelser.—(G. 
Gross and P. Ossig, Germany. 

12,497. Gona for Accorpions, &c., L. Haberkam, 
London. 

sy ConTROLLING Suppty of Gas, J. A. F. Aspinall, 


mdon. 
12,499. Automatic CupsBoaRD Latcou, 8. Coombs, 

on. 
12,500. Maxine Incor Iron and Srezx, T. Twynam 
Chiswick. ; 


iswic! 

12,501. Jomurts for Pires, J. H. Darby, London. 

12,502. Governors for Gas Enoings, F. W. Lanches- 
ter, London. 

— DyNAMO-ELECTRIC Macuines, F. V. Andersen, 


ndon. 
— Rarsino, &c., GaLterres of Lamps, M. Kray, 


on. 
12,505. Or Presses, A. L. Blackman, London. 
12,506. Reaprina Macuines, E. E. and J. P. Goss, 


ndon, 
12,507. Beaters for TurasHina Macurnes, 8. Medley 
and W. H. Norledge, London. 
12,508. Gas Enaines, &c., J. R. Harper and J. Lilly, 


on. 

12,509. SHarr Enp Bearinos, G. de Laval, London. 

12,510. VeLocirEepes, G. A. Scho’ on. 

12,511. Carnpine Enornes, C. A. Caflisch, London. 

12,512. Heatine Feep-wa J. Kirkaldy, London. 

12,513. Wire Puzziz, R. W. Western, London. 

12,514. Propucina Cop, J. Y. Johnson.—{La Cie. 

Industrielle des Procédés Raoul Pictet, France. 

12,515. Borris Stoppers, T. Kunz, London. 

12,516. InstRUuMENT for Removine Boxes from SHELVES, 
A er, on. 

12,517. AUTOMATIC FORTUNE-TELLING Macuing, A. E. 
nceaux, London 

7, IncanpEescentT Execrric Lamps, T. Coad, 


on. 

12,519. Lirg-savinc Apparatus for Use at Sza, C. 
Frattini, London. 

12,520. Openrxc Doors of Furnaces, E. Barrett and 
J. H. Ogden, London. 

—_ FREEING Skins and Hives from Lime, J. Hauff, 


don. 
12,522. Macuines for Winpinc Wire, F. M. Hale, 
London. 


8th August, 1889, 


12,528. Camp Bepstgap, J. Barber, London. 

12,524. Lonpon to Paris EXHIBITION and Back by 
Train Puzziz, O. Hanks, London. 

12,525. Apparatus for TREATING CRUSHED Orgs, R. 
Welford, Ham: 

. TREATMENT of SHates for Bricks, A. Patrick, 


lasgow. 

12,527. RENEWABLE Tyres, L, Milne and E. Price, 
London. 

12,528. Automatic Coup.iines for Cars, J. Taylor, 


ndon. 

12,529. Currer or Scissors connected with MacuHineE, 
P, Newman, on. 

nm. STRENGTHENING Rop to Bepsteap, W. W. Webb, 


12,581. Furnaces, W. C. Morison, Suffolk. 

12,532. CARBON ABSORBER for Pirgs, C. and J. Crop, 
Homerton. 

12,533. Prez Gripper, G. H. Turner, Folkestone. 

12,534. MecHANIsM of Looms for Weavine, E. Holling- 
worth, Huddersfield. 

by Hasp Weaver and Darner, H. Hough, 


ordshire. 
12,536. Paper Baos, F. W. Crowther and J. McIntosh, 
ndon. 
12,537. CarTRipcEes, M. Tweedie and F. L. Muirhead, 
ndon. 
— Looms, D. Walton and W. H. Halstead, 


on. 

iar. ANNOUNCING to PassENGERS Names of STaTIoNns, 

5 , London. 

12,540. Pin for Necxtres and Scarrs, D. Barry, 
London. 

12,541. ApvEeRTIsinG Vans, A. Storey, London. 

12, oD maa Heaps of Hammers, J. G. Knowles, 

ndon. 

12,543, Muzzues for Docs, T. J. Hughes, London. 

12,544, Sounp1ne Boarps, P. Fleischer, London. 

12,545. Doc Muzz.es, W. G. Northam, Lond 

12,546. Tricycies, &c., R. Haddan.—(M. 
calje, France.) 

12,547. Carrs or Szats for THeatres, W. Schleicher, 
London. 


12,548. Fire-gscapes, E. B. Preston, London. 

12,549. CoLourine Matters, T. R. Shillito.—(A. Feer 
Germany.) 

12,550. Roap Pavine, M. J. Dickins, London. 

12,551. Goir, J. Lind, Sherwill, London. 

12,552. Evectro-motor, J. H. Barry and G. B. Ltick 
hoff, London. 

12,558. Treatment of Propucts from GALVANISERS 
Pickue, F. Candy, London. 

12,554, Barrew Stanp, J. Baker, London. 

12,555. Prosectites, P. van Campenhaut, London. 

12,556. Puatine ARTICLES, W. P. Thompson.—(A. A. 


L. Levy, France.) 
12,557. Cash Recisters, T. R. Withecombe and The 
International Cash Register Company, Manchester. 
12,558. Spring Motor, G. F. Redfern.—(R. Hessé, 
France.) 
12,559. Reparrine SiaTeD Roors, J. Bristow, London. 
12,560. Cotourina Matrers, 8. Pitt.—(Z. Casella and 


Co., Germany.) 
CoaL Boame Macuine, A. Lyle, London. 
12,562. Looms, E. Barthe, London. 


12,563. SHips’ R. M. Lowne, London. 
a. bag E. de Pass._(A. Vimont, 


nce. 
12,565. = Cocks, A. Smith, London. 


on. 
lavet-Met- 
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12,566. Looms, T. Lepage, London. 
12,567. Cotourtne Marrers, E. M. Richford and J. 
Brown, London. 


9th August, 1889. 


12,568. Prawos, C. Bozza, London. 
12 569. ELecrricat Taansrormers, R. Belfield, Liver- 


12 570. Impressep Letrerino, G. R. Smith, Liverpool. 

12,571. Speeps of Motors, W. P. Thompson.—(&. Loze, 
Belgium.) : 

12.572, Lames, W. P. Th —({G. Kempenders, 
Beigium.) 

12,573. Papgr-RuLING Macuings, G. L. Geisler, Liver- 





pool. 

12,574. Domestic Urensirs for Liquips So_p by 
Measure, W. H. Hi 

12,575. Stamps, L. T. Darnault, London. 

12,576. Rotter Burxps, F. W. and F. A. Clarke, Lanca- 


12,577. Pitz Fasrics, J. Bradley and R. Hindle, Man- 
hester. 


c. : 
— Door Locks and Latcues, &c., 8. L. Coales, 
mdon, 
—, Prope.iinc the Preces in Games, E. Mortimer, 
u 


jax. 

12,580. Braces for Wearinc Apparet, J. C. Rhodes, 
anchester. 

12,581. Locxnuts, J. K. Sinton and W. Byers, New- 


cas’ -Tyne. 
—_— Tuse Sroprers, F. Smith and M. Mail, jun., 


ew ie-on-Tyne. 
12 583. Maxine Stup Cars and CaBies, C. Wood- 
house, Birmivgham. 
12,584 Gas Fires, R. R. and A. P. Main, and H. 
Darwin, Glasgow. 
12,585. Lacixe the Carps used in Looms, J. Wilkin- 


eon, Halifax. 
12,586. Pickers for Looms, W. E. Heys.—(X. Depicrre, 


France.) 

12,587. SHarts for Wire Heaps, A. B. Barlow and H. 
Brook, Manchester. 

12,588. Freepom of Postrace upon Letrers, C. Colwell, 


12,589. Se.r-rasteninc Grip, J. J. France and R. 
Ashton-on-Ribb! 


12,590. Mrxinc StapromeTers, W. F. Stanley, London. 

12,591. Drivinc Mecuantsm for Bicycuzs, J. Anderton, 
London. 

12,592. Puzzie, D. B. Morison, London. 

12,593. ProrocrapHic Cameras for Dry PLatszs, F. 
Hoffmann, London. 

12,594. TromBowes, A. Mille, London. 

_ 12,595. Rarsinc Sunken Vessxis, &e., G. H. Leane, 


London. 
12,596. Fence for Use Across Water Counsszs, W. F. 
nnis, London. 
_— Srorrixc Drip from Borrtzszs, C. I. C. Bailey, 


on. 

12,598. Or Presses, A. L. Blackman, London. 

12,599. Disu Covers, F. A. Oetzmann, London. 

12,600. Sream Generators, &c., F. Livet, London. 

12,601. Currie Coat, &c., A. Lyle, London. 

12,602. Smurrte Mecuanism for Looms, I. Heer, 
London. 

12,603. Toy, F. H. Little, London. 

12,604. NorseLess WHeet for Venicies, A. 1. Rath, 


yde. 
12,605. Om Cooxine Stoves, G. Roberts and J. Hally, 


mdon. 

12,606. Draw-Bar Sprincs for Ramway Ro.ixe 
Srock, J. E. Berkley, London. 

— Trouser Protector from Boots, M. Wilson, 


London. 
12,608. Buckies for Suspenpers, A. F. R. Arndt, 
London. 


12,609. Boxes and Lips, T. Edge, london. 

12,610. Uritisation of Tipat Force, A. A. Govern, 
Glasgow. 

12,611. Srenwattinc, G. Q. Roberts.—(G. Robeits, 
Tasmania.) 

12,612. Iyxstanps, R. D. Sanders, London. 

12,613. Srzam Geyerators, W. Chambers, London. 

12,614. Preservinc Mirx, C. W. Beesly and H. 8. 
Holt, London. 

aes DynamMo-ELecTRIC Macnines, F. J. Patten, 


mdon. 

12,616. Hanp-crater, T. W. Stone, London. 

12,617. Typs-serrinc and Disrrisvtinc Macuree, J. 
Y. Johnson.—{ The Thorne Machine Company, United 


States.) 

12,618. SicHTINc Apparatus for Guns, J. E. Compton- 
Bracebridge, London. 

12,619. Siupinc Curtains, W. W. Horn —{T. Tribe, 
United States ) 

12,620. Woop Bock Fioorina, T. Charteris, London. 


10th Auguat, 1889. 


12,621. Pens, J. Wilson, Glasgow. 

12,622. Preservinc Botrer, &c., R. Barker, Man- 
chester. 

12,623. Uritisnxe Szwace for Bui_pinc Purposs, &c., 
T. Shaw, Manchester. 

erigh Apparatus for ADVERTISING, M. E. Hughes, 


ton. 
12,625. EnvELores, M. E. Hughes, Brighton. 
12,626. TreatTinc VeGETABLE Fiprovs MaTERiat, G. 
Ww. rtson, D. Black, and J. McGlashan, Glasgow. 
12,627. Brake with INTERMITTERT A: 
J. A. Yeadon and R. Middleton, Leeds. 
12,628. Foipixe Bicrcxe, J. Alyward, Coventry. 
12,629. Forminc and CLosmnc the Mourtus of Borries, 
D. Rylands, Barnsley. 
12,630. Wisp Guarp for Prorectinc Matcues, &c., J. 
Buckland, Taunton. 
12,631. APPLIANCE for Hotpinc UmBrexxas, J. Lutley, 
Sheffield, 
— Not-tocks, T. Norman and G. Taylor, Shef- 
e€ 


12,633. Burrers, P. W. Watts, London. 

12,634. Paratiet Rover, H. Brunn, London. 

12,635. SHoxs, J. Lancaster, London. 

12,636. Apparatus for Evaporation, &c.,C. W. Guy, 
London. 

12,637. Stanp for Uncorkinc Borries, R. C. and W. 
H. Mann, London. 

12,638. Tr1immine for Furniture, P. and J. Chamartin, 

; y, and E. Kahn, London. 
12,639. Looms, P. and J. Chamartin, J. Leroy, and E. 


on. 

— Coupes Boarps for Jacquarp Wzavine, A. H. 

12,641. Compounp Jacquarp Harness, A. H. Lee, 
nm. 


12,642. Sweerinc Cuimneys, H. J. Newcome, Barnet. 
12 643. Puzzte Monery-sox, W. Jinkings, Birming- 


12,644. Looms, W. E. Hays.—(Messrs. Deneux Feres et 
Cie. France.) 
12,645. Brtiiarps, &c., for Lawns, H. C. Tucker, Ban- 


ry. 
12,646. Asbestos Sock for Boots, &c., H. Bingham, 
Freshfield. 


12,647. ALTERNATE CURRENT Dynamos, G. C. Fricker, 
London. 
12,648, Optaininc ALLoys of ALumMinium, J. Clark, 


Birming! 

12,649. Cuarcinc Meta.s in STEEL-MAKING FURNACES, 
D. Colville, or 

12,650. Lamps, P. T. Harris, Soe. 

12,651. Rowxocks, P. T. Ww. 

12.652. Srop-motion for Looms, W. Warrington, Man- 
chester. 

12 653. Dryrinc Macaines, J. Wood and J. Robinson, 
Manchester. 

12,654. Motive-Power Enoine Recorpers, H. Wilkie, 

ow. 

12,655. Heatinc Apparatus, J. Watson, London. 

12,656. Braces, G. Stichle, London. 

12,657. Water Gavuces for Steam Boiters, J. Cameron, 


Liverpool. 
12,658. Cuttinc Metat, W. P. Thompson._(F. J. Laun, 
Germany.) 





7. MecnanicaL TreLepuones, T. B. Sloper, 
di 


ion, 
12,660. FLanornc Piates, F. Somerscales, London. 
12,661. ErrectiveLy Packine Piston Rops, 8. A. John- 


son, 
12,662. Apparatus for Hammerine, &c., H. Smith, 


ion. 

12,663. Gas Governors, J. Stott, London. 

12,664. ConTRoLiine the Pasturace of ANIMALS, A. 
Lebourg, on. 

12,665. WaTerPRoor Materiat for Coverine WALLS, 
R. Haddan.—{W. Martin, Switzerland. 

12 666. Supportisc the Ink Roiiers of Pxrintino 


12,667. Kxrrrine ——, * 
Houldgate, and J. Davies, 

12,668. CLzanino Winpows, C. F. Geissler, London. 

12,669. PLovuen ATracHMENT, J. 8. Woodhouse.—(A. E. 
Woodhouse, New Zealand.) 

12,670. Wootten Conprnsinc Macnines, A. Marsden, 
A. Laye-ck, and A. Stephenson, Huddersfield. 

ag Apparatus for AgRaTING Liquips, 8. Marks, 


jon. 

12,672. Cumaney Top, 8. Chandler, London. 

12 673. Manuracturge of E:ecrricat Fasrics, T. Field, 
jmn., London. 

12,674. Bituiarp Tastes, W. T. tt, London. 

— Mop Scrapers for Tings of Wueexs, G. Smith, 


on. 
12,676. CLEANING Metats in Sotperine, &c., A. de 
Kunwald, London. 
12,677. Crusuine Ores, H. H. Lake.—(The Hon. E. 
Wiman, United States.) 
12,678. Dryinc Hanks of Yarn, &c., E. Heppenstall, 


ion. 
12,679. Manuracture of Wrappers for Bort es, J. N. 
Beach, on. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


405,002. Brusu-HoLpErR For Dynamos, W. 8S. Bishop, 
New Haven, Conn.—Filed December 6th, 1888. 
ob aukas & evtiel a te aeeteeel tee at 
e soc! , prov: e a jug a, oF 
the clamp G, the screw H, having a circumferential 
ve j, and the notched pin &, substantially as speci- 
ied. (2) The combination, with the loosely-pivotted 
brush-holding arm of a dynamo or electric motor, of a 
curved spiral and an adjustable arm forming 
the abutment for spiral spring, substantially as 
specified. (8) The com tion, in a brush-holder for 
dynamos and electric motors, of the brush-holding rod 








rod A, and provided with the socket C for 
receiving the brush, the brush F, the adjusting screw 
connected with the socket C, and the 
ted to engage the brush F, substantially 
as ae (4) The combination, with the brush- 
arm B and the rod A, arranged to support the 
said brush-holding arm, of the arm J, on the 
rod A, and provided with the clamping screw K, for 
clamping the said arm upon the rod A, and furnished 
with the stop lug g, substantially as specified 
405,015. Spray Cyiinper CLEANER For PAPER 
D. Crance, Valatie, N.Y.— Filed 


Claim,—The combination, with the perforated pipe 


A, provided with supply pipe B, the cap D, forming an 
extension of the tube A, the Pd vents tra F, ond the 


405,015) 


wa 








g K in the end of the tube A, of the rod H, pro- 
ed with the handle L, and the swab J on the inner 
H, substantially as herein shown and 


gs 
& 
4 
Z 


405,051. Gas Furnace, E. P. Reichhelm, Jersey City, 
N.J.—Filed December 8th, 1888. 


f 
N 
N 
> 
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SS 


* 
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burner ne egy og Sey oe pd 

5 e com m of a 

= — a an lar distributing chamber 

surrounding the combustion chamber, and = number 
m 





oe eer Goongh Sn ao ain 
buting c! e com! 
auntie, said burner tubes being disposed 


tangentially 
to acircle within the combustion chamber and inclined 
downward from the distributing chamber. 





405,110. Guipr ror Banp Saws, R. McChesney, Frank- 
Jort, N.Y.—Filed December 23rd, 1887. 
Claim.—The combination, with the adjus‘able side 
guides, of the guide wheel adjacent to the side guides 
and between the same and the work, such guide wheel 


#U3,110) 























having a slightly concave surface and placed so that 
the plane in which the saw moves intersects the axis 
of the wheel near the middle of the wheel, whereby 
the pressure of the back of the saw is greatest near the 
middle portion of the concave surface of the guide 
wheel, substantially as specified. 


405,218. Dynamo-gLectric MacuinE, 0. P. Loomis, 
Somerville, Mass.—Filed January 31st, 1889, 
Claim.—(1) A dynamo-electric machine consis’ of 
two sets of shunt magnets diametrically te, like 
— being ted toa le and 
ving the outer ends of the opposite magnets of each 
set connected together by yokes, and series coils wound 
upon said yoke or yokes so as to generate a counter- 











balancing field of force and prevent the polar line from 
shifting. (2) The combination, in a dynamo-electric 
machine, of two sets of tely-arranged shunt 
magnets 4 5 and 6 7, join pectively to 
pole-pieces $8 and 9, those of each set being of equal 
strength, yokes 13 and 14, connecting the outer 
magnet ends of the magnets 5 6 and 4 7 togeth 





— 
a 


cylinder and the adjustahly connected 

constructed and arranged substantially Pe pony a 
purpose described. (4) The combination of the 
cylinder, the stand. pe communicating therewith 
and the an pipes and valves with 
the deflecting plate, the pistons on opposite 


























sides of said plate, and the connections between said 

pistons for moving them together, all constructed 

and arranged substantially in the manner and for the 
purpose described. 

405,392. Process or Reparrino Converter Borroms 
B. Bertrand, Kladno, Bohemia, Austria-Hungary,— 
Filed July 19th, 1888. 

Claim.—The mode herein described of prolonging 
the life of a basic converter bottom, said mode consist. 
ing in alternately blowing a heat and then insertin 
new tuyeres and rebuilding with basic lining mate: 





the jally burned bottom up to the original surface 
level, whereby the bottom is so rebuilt after each heat, 
all substantially as set forth. 


405,495. Picker Starr Connection ror Looms, J. 





ot gem and serving as bearings for the armature, 
and series voils 11 and 12, wound upon said yoke or 
yokes, substantially as set forth, so as to set up a 
counterbalancing field of force to prevent the shifting 
of the polar line. 


405 229. Powper-cas Boer ror Enotes, 0. 
Schneider, Louisville, Ky., and H. Schneider, Ober- 
stein-on-the- Nahe.—Filed September 7th, 1888. 

Claim.— A powder-; boiler for engines, consisting 
of a strong boiler provided with pressure fnge, safety 
valve, and exit pipe, in combination with a feeder or 
generator consisting of a sagas guages with a circular 
cell through it, a cylinder with a recess in it fitting 
closely in the cell, and explosion chamber in the cast- 


(403,229) 





ing below the cell, a valved way connecting 
the explosion chamber with the boiler, a brome on the 
casting, a shaft or hule through the casting from 
pipe of the funnel to the cell, a shaft So S 
the cell to the explosion chamber, a w! on 
the same axle as the cylinder and furnished with a 
projecting thumb to close the electric circuit, and an 
electric battery to explode the powder, substantially 
as described, and for the purpose specified. 


.233. Support ror SPINNinG-sPInDLEs, RK. White, 
Lowell, Mass,—Filed April 
Brief.—The object of the invention is to provide an 
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improved construction of spindle support, whereby 

the spindle may have lateral and longitudinal move- 

ment. 

405,503 Gas-puMP FoR ICE-MAKING Macuings, 7. L 
Rankin, Philadelphia, Pa —Filed June 28th, 1888. 









Claim.—(1) The combination, with the cylinder 
a cen communicating with a stand- 

pipe, of the deflec’ te located therein below the 
opening leading to the stand-pipe to insure the 


circulation of the oil, substantially as specified. 
(2) The combination of the cylinder A, the connected 
pistons L L therein, the stand-pipe communicating 
therewith, and the valved pipe 8, supplying oil to the 
cylinder between its heads and the piston, with the 
valved boxes at = cylinder » mye 9 





the cylinder, ey centrally 
connected thereto, and the aaaling in said pipe 
with the deflecting plate secu centrally in said 








f , Valatie, N.Y.—Filed Janvary 31st, 1889. 

Claim.—(1) The combination, with the rocker D of 
the —— staff and the treadle G, operating the latter. 
of the metal —. J, attached to said treadle, and 
the flexible strap K, attached to the stirrup and 
adapted to receive the end of the picker staff rocker 


[405,495] 


































within it, substantially as 5; 
tion, with a picker staff an 
G mown J said staff, of the metal — J, the 
adjustable flexible strip of leather L, attached to said 
treadle and having the stirrup J, in which the treadle 
rests, secured to it, and the flexible strap connection 
K, secured to the wu’ end of the stirrup and serving 
to receive the end the rocker within ft, essentially 
as shown and described. 


405,536. Bett Lacino Neepie, B. F. Curran, Dun- 
kirk, Ohio,—Filed March 28th, 1888. 

Claim.—{1) A lacing needle, com 
pointed section having a bayonet slot formed 5 4 
tudinally therein and its sides reduced in rear of its 
point portion, and a sliding section composed of two 
spring clamping jaws, ada; to move in the hollow 


fied. (2) The combina- 
its rocker D and treadle 


ing a hollow 


section and ng a stud to move in the bayonet 
slot, and ha its rear end formed with teeth and 
adapted to receive between them a lacing cord, sub- 


stantially as specified. (2) In a lacing needle, the 


combination, with a pointed hollow section having 4 
bayonet slot formed therein, of a section formed with 
two spring jaws adapted to slide in the hollow section, 
and carrying a stud travelling in the said bayonet slot, 
the jaws being adapted to receive a lacing cord, sub- 
stantially as specified. 
405,625. Device ror Apsustino Carp FLAT, E. 
Tweedale, Accrington, county of Lancaster, England. 
—Filed May 888. 
Claim.—(1) In combination with the card flat, the 
flexible ring 2 and the cone 8, an operating for 





said cone having a threaded end adapted to the 
threaded opening in the cone, the jam nut 5 and lock 
pin 6 for holding the rod against jae A movement, 
the bearing 13 for the rod, the movable dial having 
the nut 9a, and the nut 12, substantially as describec. 
(2) In combination with the card fiat, flexible ring 2 
and cone 38, the longitudinally movable vel old _ 
being threaded, ‘hl ng 

on said rod, the bearing 18, and the nut 12, substaati- 
ally as described. 








Ut 
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HOW GUNNERY QUESTIONS ARE SETTLED BY 
CALCULATION. 
No. VI. 
HIGH ANGLE FIRE (continued. ) 

We have now come to a discussion of a method, which 
though here spoken of, only in relation to high angle fire, 
has been successfully applied to the solution of Trajectories 
of all kinds. It may be regarded as the newest develop- 
ment of scientific gunnery in this direction. 

In April, 1880, the Italian Captain Siacci published a 
treatise on “ Practical Ballistics” in the Giornale d Artig- 
lieria e Genio, which contained a new method of applying 
Bashforth’s results. This was speedily translated into 
English, French, German, and Russian. The distinguished 
Russian General, Mayevski, who translated it into the 
last-named language, somewhat simplified Siacci’s formula 
by the introduction of 9, the angle employed by Didion 
and Niven, and Captain James Ingalls, United States 
Artillery, has published an excellent réswmé of the works 
of all the modern investigators. An exposition of Siacci’s 
method by Mr. Greenhill, F.R.S., is also in course of pub- 
lication in the “Proceedings” of the Royal Artillery Insti- 
tution, the first part having appeared in No. 14, vol. xv., 
1877, and the second in No. 3, vol. xvii., 1889. 

We propose giving a slight sketch of the method as 
modified by Mayevski, keeping our usual notation, except 
where otherwise stated. 


9) | 


o Pi 





Let O be any initial point, and P any intermediate 
point—a, y—on the trajectory. Let V be the velocity 
and ¢ the direction of motion at O, and let uw and @ be 
similar quantities at P. 

If, now, we denote the resistance of the air by F (v), 
and the horizontal velocity (v cos @) at P by g, we have 
for a unit projectile— 

2g = — F(v) cos @, 
aud for a projectile fired under conditions giving a bal- 
listic coefficient C— 


cat = — F (v) cos 6 


dt _ _ Csec@ 
a” F() ae er wee 
, [2 sec Od 
t= vil: 
©}, F(qsees)’ 
where Q is the horizontal velocity at O. 


Now, we notice in gunnery that @ varies slowly, there- 
fore, as was done by Didion and Niven, it may be re- 


laced by its average value ¢, suppose, if we are not deal- 
ing with too long an arc. Also if we put 


g sec @ = u, Qsec > = U; 
u is the pseudo velocity at P, and U at O. 
sacl" sec o dq 


« F (q sec ¢) 
gh” OM 
or, t=Cl FG So oe te 


3ut we have already, in Arts. III. and 1V., shown how 
on integral has been tabulated, and we may write (2) in 
the form— 


t=C{T(U)-T(w} ... @ 
Again, if we multiply (1) by re = 4, 
; dx _ _ Cqsecé 
we have, i es 
=o [gsectdg. 
2=C | I (q sec 8) 


Now, if we substitute 9 for 9, as before, we have— 
pur | ° qsecddg 
¢ F(q sec 9) 
= cf" u cos @ du 
» Fu) 
=Ccos@ {S(U)-S(u)}. . (8) 


The S function an Se whose tabulation has been 
explained in Article IV. 


Now if we resolve, normally, we have— 





d@_ _ gcosé 
r | ar ye 
and if we multiply this by (1), we obtain— 
de_ Cg 
dg vF() 
: dtan@ _ Cqsec?@, dtan@_._ » 
—. sea ae 


ee i sec? 6d 
"nye iel otaheen 
= og f° sec o dg 
a7 F (g sec ¢) 
— {[" gdu 
Crees | a) 
= Osecp {I1(U)-I(u)}. . . 





where the I function is related to the D function of 
Art. IV. by the constant relation— 


Tv 
I(v) = we D(e). 
But as tan @ = ay , by transposing and integrating, we 


obtain— i - 
y=ax tan o—-C seco 1 (U) #+Cseco f,1(u) dx . (3) 


Now, fil@d«c=fil(u)qdt 
v a ee 
= [. I (u) ucos >. F (u) du, 
i Pee es 
because from (2) as F@ 
= Ccos > oS 


=Ccos  { A(U) - A(u)}, suppose. 


E _IwudAu 
- AA= F(u) 


=Zl)uaT Sas te ie, en nd ee 


The integral A (w) is a new function called the altitude 
function, and constitutes the chief novelty and import- 
ance of Siacci’s method; as we shall see, we obtain from 
it what amounts to the w y equation to the curve. 


The tabulated values of this function are obtained by 
the summation of its differences A A as derived from the 
equation (5) in a similar manner to the other functions 
already discussed. If, now, we substitute in (3) the value 
of the integral just obtained, we have— 


Y = tan  - Csec 6 1(U) + S {A (U) - A (u)} 
.. by (8) we obtain— 
“= tan $ — Cove $1(U) + Cee FAM). 


From this equation (e) can be determined the height of 
the trajectory at any horizontal distance, and for this 
reason the function A (v) is called the altitude function. 

In former articles we have pointed out how the func- 
tions S (v), T (v), and D (v), were arrived at. The func- 
tion I (v) differs from the last of these by a constant factor, 
and can always be obtained from it Se multiplying by 
a0" The altitude function A (v) is derived by summa- 
tion from the calculated values of its differences A A, 
obtained from equation (8). 

The complete ballistic table will now consist of twelve 
columns, namely, v,p, AS, 8, AT, T, AD, D, Al, 
I, A A, A, and it will be found published in the “ Pro- 
ceedings” of the Royal Artillery Institution, vol. xv., 
No. 14. There, too, will be found a collection of very 
interesting problems worked out, by the aid of the table, 
by Messrs. Greenhill and Hadcock, of which the following 
may serve as example :— 

“Example 7.—An escarp had to be breached at the 
siege of Strasbourg by a gun equivalent to an 8in. howitzer 
of 70cwt. on the same level. From information received 
from a spy, the ditch was known to be about 50ft. wide, 
in consequence of which the necessary ‘angle of descent 
was calculated to be 14deg. The howitzer was using 
common shell and delay-action fuze, and the engineers 
required that the striking velocity was not to fall short 
of 600 foot-seconds. 

Find the least requisite distance of the howitzer from 
the escarp, the requisite charge of powder, and angle of 
elevation. 

Example 9.—A committee was recently appointed to 
recommend a new rifle which should have a velocity of 
800 foot-seconds at 1000 yards range, with a maximum 
height of the trajectory of 32ft. Determine the pro- 
portions of weight of bullet to calibre to fulfil these 
conditions, 

Space does not permit us to give the working out of 
these examples, but they are interesting, as showing how 
the formule may be practically applied. 

Before the Jubilee rounds were fired last year several 
calculators set to work to predict the results from the 
probable data. One of these, Lieut. Wolley-Dod, has 
published a sketch of his work, which, as an example of 
calculation in excelsis, illustrates what has been written 
above. 

The data of the problem were as follows :—Muzzle 
velocity, 2375 f.s.; elevation, 40deg.; diameter of pro- 
jectile, 9°'15in.; weight, 380]b.; barometer, 29°5; tem- 
perature, 55 deg. F. 

It was determined to break up the trajectory into arcs, 
during each of which the projectile passed through a 
difference of level of 2000ft.; if the interval, so taken, is 
too great, the formule fail; if too small, the calculation 
becomes too laborious, and 2000ft. was suggested as a 
convenient mean. The following, then, were the successive 
steps in the calculation of each arc. 

(1) Calculate the change of inclination in the tangent 
to the arc while the projectile rises about 2000ft. Thus, 
we know ¢ and @ and approximately y, because it is more 
convenient to keep the angle an integral number of 
degrees than to insist on the height risen being exactly 
2000ft. 

(2) Evaluate the ballistic coefficient C for the are. 

(3) Evaluate sec ¢, for the are. 


(4) Evaluate U from the relation U = V sec ¢ cos 9, 
and from the latter take out the values of the functions, 
S$ (U), A (U), 1(U), and T(U). 

‘* Calculate I ) from formula (7) 

tS Calculate x from formula (8) 

7) Calculate y from formula (e) 
(53 Calculate ¢ from formula (a) 
9) The value of v is found from the relation, 
v = u Cos $ sec 6. 

Lieut. Wolley-Dod performed his calculation by taking 

ten successive arcs to the vertex, and ten more from the 





vertex to the ground. When the rounds were actually 
fired, it appeared that the data furnished to the calculators 
were not quite correct, thus the muzzle velocity was 
15 foot-seconds in excess of 2375, and the meteorological 
conditions were not such as had been assumed. When 
these corrections were embodied in the calculations, and 
other angles of elevations worked out, the annexed com- 
parison will show that the men of ink had not expended 
their ammunition in vain. 





Calculated Actual 





| 
a | 
@si/£5! 48 
2 B25 PE | Wind. | Tanges, ranges. 
QF B+ FI | 
eB | |From. To. Ist. 2nd. 
. | yds. | yds. | yds. | yds. 
30° 44° |20 05” Left to right, moderate ..| 17,500 19,400 17,500 | 18,844 


| 
35° | 44° 29°65", Left to right, moderate... 


18,900 | 20,500 | 19,420 18,986 
| 





' 40° 45° 80°02”, Left to right, light .. ..| 20,200 21,400 20,286 20,210 


45° | 62° 29°82” Down range, moderate ..| 20,700 21,900 21,800 _ 








See R.A. Institution ‘‘ Pr dings,” vol. xvi., No. 10. 





The discrepancies in the calculations may be accounted 
for from the fact that not orly were there several inde- 
pendent calculators, but they did not all work by the 
same method, some following Bashforth, some Niven, and 
some Siacci. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Argentine Republic: Commerce and industries.—The United 
States Consul at Buenos Ayres reports:—The Argentine 
Republic appears to be on the high road to prosperity. An 
increased impulse is perceptible in every department of industry 
and trade. Signs of progress are apparent in every direction, 
too general to be excessive. New banks, estancias, farms, 
industries, railways, and other public works are cropping out in 
all directions, and there isa constant accession of new capital 
from abroad, together with an increasing emigration from 
Europe. American citizens are warned against ceming into this 
country, everything being so primitive and different compared 
with that of the United States. They will sure to be thoroughly 
disappointed, and unless provided with capital they will coon be 
utterly destitute. With immigrants from the over-crowded 
shores of the Mediterranean the case is different. They not only 
find their countrymen here in large colonies, but they are so 
similar in habits and language to the natives, that they at once 
can make themselves understood by, and are imperceptibly 
assimilated with them. Shipping entering the Argentine 
Republic in 1887 amounted to 4,471,601 tons, an increase of 
956,311 tons, or 27°25 per cent. over 1886, three-fourths of the 
total being steamers, among which, as in previous years, the 
United States flag did not appear,and formed but 4°25 per cent. of 
the sailing vessels, while the British proportions were 48°5 and 
22°25 per cent. respectively. The increase which has taken place 
in the shipping arriving during the past ten years is shown 
by comparing the figures for 1878, viz., 806,632 tons, with those 
for 1887. Imports increased by £4,388,676, or 18°7 per 
cent. Of the total imports, coal amounted in value to £815,973 ; 
coke, to £3755; iron, steel, and manufactures thereof, to 
£2,871,875; kerosene, to £26,860; materials for construction of 
gasworks, mines, railways, sugar mills, telegraphs, tramways, 
and waterworks, to £1,007,981 ; metals other than iron or steel, 
and manufactures thereof, to £603,053. British imports 
increased by £269,312, or 4°1 per cent.; their proportion of the 
whole declined from 35°05 to 30 per cent., but they were nearly 
three times as large as in 1880. Of the total British import, 
coal formed £770,844 ; iron and iron manufactures, £2,017,645. 
Belgian imports increased by £645,208, or 41°5 per cent., their 
proportion of the whole from 8°1 to 9°35 per cent., and they 
were nearly four and a-half times as large as in 1880. Among 
them were iron and iron goods to the amount of £794,957, 
including 13,198 tons of iron beams, valued at £105,586, articles 
which are rapidly here superseding timber in house building. 
French imports increased by £1,048,303, or 33°8 per cent., their 
proportion of the whole from 17°8 to 19°45 per cent., and they 
were more than two and a-half times as large as in 1880. 
Ironware amounted to £211,603. German imports increased by 
£412,716, or 20°6 per cent., their proportion of the whole being 
stationary at 10°5 per cent., but they were over five times as 
large as in 1880. Iron manufactures amounted to £250,526. 
The increase is in great part, if not entirely, due to the trade 
methods adopted by Germany, namely, quick and regular steam 
communication, the establishment of branch houses here for the 
sale of German manufactures, and the opening of a German 
Argentine bank in this city to facilitate exchange. United 
States’ imports increased by £666,252, or 43°45 per cent., 
their proportion of the whole from 8°05 to 9°4 per cent., and 
they were nearly three and a-half times as large as in 1880. 
Agricultural implements amounted to £116,178; coal and coke, 
to £3302; hardware, to £112,489; kerosene, to £221,948; rail- 
way machinery, &c., to £49,788. Our trade in agricultural 
implements and machinery grows steadily, because we furnish 
better or more serviceable articles than can be had from 
Europe, though, owing to superior finish and style, they cost 
delivered here a little more. The American sample houses lately 
established here are doing well, and exhibiting much energy and 
enterprise in pushing our manufactures, it being owing to their 
efforts to procure orders that our imports have during the past 
year footed up so well, as there is not an American importing 
house in Buenos Ayres. With regard to mining, there is almost 
nothing to show for the amount of money which has of late years 
been invested in costly mining machinery. In coal nothing has 
been done towards either its exploitation or utilisation. The 
gold mining companies, especially those owned abroad, periodic- 
ally publish exaggerated reports of what they are doing, and of 
the prospects of finding gold in paying quantities, though nothing 
has ever been paid on the capital invested in the industry, 
although there are immense deposits of gold as well as of nearly 
all the valuable metals in various parts of the country, but their 
development will require a more careful scientific investigation 
into the geology of the country than has yet been attempted. 
There continues to be a great increment throughout the Argen- 
tine Republic in the construction of railways.! The works at 
the port of Buenos Ayres have been vigorously carried out,and the 
first section is expected ‘to be ready in the stipulated time. The 
basin, 3593ft. long by 328ft. wide, has been excavated totherequired 
depth, and the commerce of the city is anxiously looking forward 
to the time when the use cf carts and lighters in handling cargoes 
will be dispensed with. The canalisation of the Riachuelo de 
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THE BULL ROCK LIGHTHOUSE. 


MR. W. DOUGLAS, M. INST. C.E., ENGINEER. 
(For description see page 155.) 
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Barracas, south of Buenos Ayres, continues to be most advan- | machinery has excited much attention,? and several inquiries | 
eously carried on. The river commerce on the Parana, Rio | have been received from India respecting these machines. One 
de la Plata, and Uruguay shows but little change. It is carried | firm writes:—“ The gin universally employed here is a most 


on by @ 
interests, | : 
have been made i 
1 per cent. ad valorem. 


1as the exclusive run of the iron trade. Some changes 


Scotch company, which, having bought out all other | crude affair, a thin round iron working against a piece of wood, 


both propelled by hand. The process is tedious, and the out- 


n the customs duties for 1889 which will be | turn insignificant—about 6 lb. to 8 1b. of cleaned cotton a day. 
Car wheels, casks, cual, stone, iron and | Machines have been tried without success, as they all destroyed | 
wood, drilling machines, dynamite, iron pipes for gas or water, | the seed required for sowing, and some the fibre.” Another 
not under 3in. diameter, iron and steel materials fur roadways | 


says:—* All cotton here is hand ginned, machine or saw gins 


of railways or trams ; locomotives, machinery for congealing | having utterly failed; but hand-ginned cotton cannot be had 
meats for export, machinery for and vessels moved by steam or | free from crushed seed.” The machines in use at Ningpo are 
other agent, mining powder, special ploughs ; wire for fencing | made at Osaka, Japan, and can be had from the China and 


or telegraphs ; wire for vineyards up to No, 3, 6 


per cent. ad | Japan Trading Company, Kobe, Japan. 


They are of four kinds: 


valorem. Agricultural and industrial machinery ; lithograph- | —(1) A treadle machine, lft. 3in. wide, to be worked by one 


presses, printing presses and all materials except type, solder, | 
steam engines and detached pieces for repairs, tin, 11 per cent. | 
ad valorem. Galvanised iron of all kinds, 46 per cent. ad valorem. 
Carriages, 51 per cent. ad valorem. Fire-arms and munitions, 

ywder: the new rates of duty were to be free; 5,10, 45, and | 
50 per cent., but by a supplemental law an extra 1 per_cept., was | 
imposed on all articles. 








THE BULL ROCK AND THE NEW LiGHTHOUSE, LOOKING N.N.W. 


China: Trade of Foochow in 1888.—British shipping entering 
Foochow decreased by 7314 tons, or 2°8 per cent., its proportion 
of the whole slightly increasing over the previous year 84°3 per 
cent. Imports increased by £226,253, or 16°75 per cent., and 
the bulk of the import trade is year by year continuing to find 
its way more into native hands, with which no foreigner can 
successfully compete. Copper decreased by 27 tons, or 64°6 per 
cent., and in value from £62 3s. 9d. to £61 14s. 84d. per ton. 
There was no demand, the mint not having been working during 
the year. Iron increased by 65 tons, or 57 per cent., and 
in value from £8 12s, 14d. to £9 0s. 1#d. per ton. Lead 


man, costing at Kobe, if taken in large numbers, £2 5s. In 
Ningpo it turns out 133 Ib. of cleaned cotton in twelve hours, 
and in Japan from 50 to 100 per cent. more. (2) A newer in- 
vention. A lighter treadle machine, 8in. wide, which can be 
driven by a boy or woman, costing £2 5s., and turning out in 
Japan 170 lb. of cleaned cotton in twelve hours. (3) A larger 
machine, 3ft. wide, to be drivcu hy a emall steam engine or 


$=7 
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=2 





| water, costs £5 14s., and turns out in Japan from 370 Ib. to | 


| 530 Ib. of cleaned cotton in twelve hours. 





(4) A still larger and 
stronger machine, 3{t. 6in. wide, to be used in large numbers 
together, and driven by one powerful engine; each gin costs 
£9 15s., and turns out about 798 lb. of cleaned cotton in twelve 
hours, 








BULL ROCK LIGHTHOUSE, SOUTH COAST OF 
IRELAND. 


ANOTHER new and powerful guiding light has been placed on 


by 151 tons, or 5°5 per cent., and in value from £14 18s, 6d. ! British land to guide the mariner to our shores and ports. On 


to £17 5s. 104d. per ton.; 





tin, by 884 tons, or 24 per 
cent., and in value from 
£88 16s. 14d. to £90 5s. 10d. 
per ton, the import of this 
article is likely to increase. 
The tea trade, forming 90 
per cent. of the exports, con- 
tinues to decline, owing to 
the competition of Ceylon 
and India. When itshall have 
reached its lowest level there 
is not an article of either 
import or export that a 
foreign merchant can deal 
in at a profit, so that the 
future prospects of the port 
are not encouraging. There 
is no enterprise among Foo- 
chow people—their wants 
are few; they will not em- 
bark in anything new, and, 
unlike their fellow country- 
men at Amoy, they do not 
go abroad and acquire new 
tastes, 

China: Trade of Ningpo in 
1888,—The trade of Ningpo 
during the past year shows 
a great improvement over 
1887. The volume of trade 
has resumed the proportions 
of 1886, and the moderate 
prosperity of the port is as 
much as can be expected, in 
view of the ever increasing 
importance of its near neigh- 
bour Shanghai. British ship- 








Tue Ewoiweer 





ping entering Ningpo in- 
creased by 1087 tons, or 


a-half nautical miles, when it dipped below the horizon. As the 
Commissioners wished to exhibit this light at an early date, it 
was lighted on lst January by using a single burner and one 
tier of lenses, equal toa maximum power of 217,994 candles ; 
the second tier of lenses has now been added, which increases 
the power—when worked in biform—from 69,485 candles 
during clear weather to 435,988 candles during fog, and making 
it the most powerful light on the Irish coast. 

The Bull Rock is situated off the entrance to the Kenmare 
River, County Cork, five and a-half miles from the mainland 
and two and a-half miles from the nearest point of Dursey 
Island. Its length is 750{t., breadth 540ft.; the sides are 
steep and rugged and the summit 305ft. above sea level. It 
lies N.W. by N from the base of the Calf Rock Lighthouse, the 
top of which was carried away during the terrific storm of 
26th November, 1881, fortunately without loss of life. As a 
substitute a temporary light was exhibited from Dursey Head 
on 1st February, 1882, and continued until the Bull Rock was 
lighted. The position is shown on the map, page 156. 

Work was commenced on 21st April, 1884, by landing a party 
of miners, a coil of rope, a few eye bolts, a light spar, and some 





boring tools. The men climbed the rock with difficulty, dragging 
the spar with them until a height of 110ft. was reached. Here 
a suitable place for fixing derricks was selected, and by the aid 
of the spar two heavier spars were raised, and fixed there as 
derricks, After the derricks were fixed two jack-roll winches 


| were landed, and with these and the derricks the workman’s 





hut—already fitted and marked—water,coal, and provisions were 
landed. Inashort time a few men were established continuously 
on the rock, who quickly increased the accommodation until it was 
sufficient for the staff required for the first portion of the work. 
This consisted entirely of excavation, principally for the 
purpose of extending the illuminated arc to the utmost limit, 
and also to form sites for 
tower, dwelling, stores, and 
gas holders. The total 
amount excavated and dis- 
posed of amounted to 15,957 
cubic yards of hard rock. 
This has caused the work to 
extend over a longer period 
than was at first anticipated, 
as, owing to the uncertainty 
of landing water and provi- 
sions, only a small number of 
men could bekept constantly 
on the rock. 

As shown on the plan— 
Fig. 1—and south elevation 
—Fig. 2—the station con- 
sists of an octagonal tower, 
22ft. high, the centre of light 
being 272ft. above high water, 
a dwelling for the light 
keepers, having a mess-room, 
four bed-rooms, a pantry, 
and store-room, connected 
with the tower by a covered 
passage ; a retort-house, 28ft. 
by 20ft.; a coke store— 
including engine - house — 
29ft. by 17ft., with cellar 
below of the same capacity ; 
two gasholders, each 25ft. 
diameter, and each holding 
4600 cubic feet; a fog signal 
house, 12ft. by 9ft., with 
arrangement for exploding 
gun-cotton charges; and a 
magazine, 10ft. by 6ft., for 
storing the charges. All the 
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THE BULL ROCK AND LIGHTHOUSE, LOOKING E.N.E. 


‘85 per cent., and its proportion of the whole from 32°5 to | the 26th June last the Bull Rock light was exhibited at its full | 


33°4 per cent. 
cent. Copper decreased by 660? tons, or 3°65 per cent., and | 
in value from £60 to £59 1s, 9d. per ton. Iron increased | 
by 226 tons, or 7°85 per cent., decreasing in value from | 
£11 6s, 24d. to £10 16s. 104d. per ton. Kerosene increased by | 
397,720 gallons, or 36°85 per cent., and in value from 64d. to | 
77d. per gallon, prices ruling high throughout. Lead pig in- 
creased by 124 tons, or 25°7 per cent., and in value from £17 5s. 
to £22 1s. 03d. per ton. Tin in slabs increased by 4214 tons, 
or 39 per cent., and decreased in value from £125 6s, 8d. to | 
#117 12s, 1d. per ton, The ginning of cotton at Ningpo by | 


Imports increased by £260,768, or 22°9 per | power, and observed at distances varying from fourteen to five 


miles by Sir E. H. Kinahan, Bart., and Commander A. G. R. | 


buildings areo rubble ma- 
sonry, in Portland cement 
with granite dressings. The rubble was selected from the 
stone quarried to form sites for the buildings, and the 
granite obtained from Dalkey, near Dublin. The light is 


Ryall, R.N., Commissioners of Irish Lights; Sir R. S. Ball, K.B.,| a biform flashing light, exhibiting flashes at intervals of 
LL.D., Astronomer Royal of Ireland, their scientific adviser ; | fifteen seconds. The illuminating agent is oil gas, on Pintsch’s 
and Mr. W. Douglass, M.I.C.E., the engineer to the Commis- | system, consumed in two ten-ring Douglass gas burners. 
missioners. The atmosphere was misty and unfavourable for | Three rings of flame—the first, fifth, and tenth—are used in 
distant observation, but at eleven miles the effect was very fine, | clear weather, all the rings of one burner in hazy weather, 


as the passing mist was brightly illuminated by the flashes | 
from the light at full power. On the following night it was 
observed at distances varying from sixteen up to twenty-three and 





2 Tae ENGINEER, 14th September, 1€88, page 225, 


and all the rings in both burners during fog 

The lantern is circular, helically framed, and 14ft. diameter. 
The pedestal is of cast iron, 3ft. 9jin. high; the glazed portion 
15ft. high, and the total height from gallery of tower to top of 
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MAP OF SITE OF BULL ROCK LIGHTHOUSE. 
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lightning conductor point, 29ft. 6in. It is glazed with jin. plate 
plats. 

The optical apparatus consists of a circular cast iron pedestal 
3ft. 6in. diameter, in which is placed the rotating machine, and 
on its top is fixed a steel roller path 8ft. 7in. diameter, carrying 
eight steel rollers 7in. diameter. The rollers support a cast iron 
table with corresponding roller path, on which is placed two 
tiers of lenses having a focal distance of 1330 m.p.m. Each tier 
is formed of six panels 6ft. 8in. in height by 5ft. 3in. wide. The 
fog signal is arranged for two explosions in quick succession, at 
intervals of ten minutes; it is in duplicate, and consists of a 
light iron jib, with a cross-bar at the top 4ft. long. When 
working the signal the head of the jib is lowered close to a 
window in the signal-house, through which the operator attaches 
the 4-oz. charges of cotton powder to each end of the cross-bar ; 
it is then raised by pulling a locking lever to a height of 13ft. 
above the house, the movement simultaneously opening the 
cover of a box containing the dynamo, so that the charges can 
only be fired when the jib is in the firing position. After the 
first discharge a shunt on the dynamo is moved over, and the 
second charge exploded. By reversing the lever the cover of 
the dynamo-box is closed, and the jib again placed in position 
for receiving fresh charges. 


An electric bell, the sounding of | 





ACHESON’S NEW CALELECTRIC GENERATORS. 


Tue Electrical World publishes the following relating to 
experiments by Mr. Edward G. Acheson, Pittsburgh, which 
consisted in causing heat-lines to traverse an electric conductor 
and produce a magnetic whirl, cutting the heat-lines, and 
thereby converting the heat energy into electric energy. 

An interesting development in this line of work has been 
made in its application to increasing the efficiency of the ordinary 
thermo-electric couple. Mr. Acheson has discovered that if the 
two elements forming a thermo-couple be so situated as to be 
within the influence of lines of magnetic force while at the same 
time heat currents are traversing them, there will be a conver- 
sion of the heat-currents, as a result of the presence of the lines 
of magnetic force, and a current of electricity will be produced 
of a value greater than that due to the ordinary thermo- 
current, in fact, to the sum of that current and any current 
resulting from induction. 





which is regulated by clockwork, warns the operator when the | 


time has arrived for repeating the signal. 


To meet the irregular demand for gas, owing to the variable | 
duration of fog, two retort benches are provided, one containing | 


three 5in. retorts, the other two of 7in. A ten-wick mineral oil 
lamp of the same diameter as the gas-burners is also provided to 
be used should the gas supply fail; this is placed on a revolving 
table opposite to the gas-burner and within the dark arc ; it can 


be swung round into position immediately and connected with a | 
reservoir, which is supplied by a force pump from a cistern on | 


the gallery outside the lantern. 

The lantern was supplied by Messrs. Grendon and Co., of 
Drogheda; the optical apparatus by Messrs. Chance Brothers, of 
Smethwick; the oi! gas plant, by Pintsch’s Patent Lighting 
Company, Limited; the gasholders, by J. T. B. Porter and Co., 
Lincoln ; the rotating machine by Messrs. Chancellor and Son, 
Dublin, and the gas and oil burners by Messrs. Edmundson and 
Co., of Dublin. The prices, exclusive of erection, were, for the 
lantern, £1302; optical apparatus, £3130; oil gas plant, 
£243 9s. €d.; gasholders, £628; rotating machine, £115 10s.; 
gas and oil burners, £197 17s. 3d. The total cost of the work, 
which also includes the quarrying and disposal of the rock 
removed for the purpose of extending the illuminated arc, was 
£29,500, and it has been very successfully carried out under the 
superintendence of Mr. F. R. Foot, C.E. For the drawings 
from which our engravings have been made, and for the parti- 
culars which we have been enabled to place before our readers, 
we are indebted to Mr. W. Douglass, M. Inst. C.E., the engineer 
to the Irish Lights Commissioners. 








Tue TevTonic.—The White Star steamer Teutonic, has, we are 
happy to say, made the fastest maiden trip on record across the 
Atlantic, and this notwithstanding very heavy adverse weather. 
She arrived at New York on Wednesday week, having made the 
passage in 6 days 14 hours 20 minutes. Her days’ runs were as 
follows :—394, 404, 430, 431, 440, 454, 227 miles, 
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Referring to the diagram Fig. 1, D is an alternating current 
dynamo, T a transformer, and C C the circuit closing the 
terminals of the transformer, a portion of which circuit is 
parallel with and adjacent to the two elements A B, forming a 
thermo-couple. Arranged in proper relation to this couple is 
a source of heat L, and in the circuit of the couple is a 
galvanometer G, which is represented, in the present instance 
as a galvanometer. Mr. Acheson finds that if the source of heat 
L is removed, and an alternating current is caused to 
through the circuit C C by means of the generator D and trans- 
former T, the galvanometer G in the circuit of the thermo- 
couple will show that a current of a certain definite value is 
circulating in the circuit, composed of the elements A B 
and the conducting wire. Again, he finds that when the 
generator D and the transformer T are removed electrically, 
and no alternating currents are used in the circuit CC, 
upon approaching the point. of junction J of the thermo 
elements with a source of heat, a current of another cer- 
tain definite value is generated and is indicated upon the 
device G. Now, when both of these functions are produced 
together, that is when the generator D is run and the trans- 
former T is operated and alternating currents are produced 
thereby in the circuits C C, and the heat is at the same time 








applied at the point of junction J of the thermo-couple—a much 
larger current is indicated in the galvanometer than would be 
produced as the sum of the two former values, This extra 
energy, thus demonstrated as being produced by the conjoint 
operations, is attributed by Mr. Acheson to a conversion of a 
portion of the heat energy that was applied at J into electric 
energy, and the amount of this conversion will, to a great extent, 
depend upon the particular form and proportion of the apparatus 
made use of. In the primitive form indicated in the diagram 
Fig. 1, definite results have been obtained; but in the form 
illustrated in Figs. 2, 3, and 4, as well as in other forms, more 
pronounced results have been obtained. 
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In these illustrations, M represents a core of iron built up of 
plates or wire. C C! are coils of wire corresponding to the 
circuit C of Fig. 1, through which coils the currents produced 
by the generator D are sent, and which are used to magnetise 
the core M. In the present instance these coils C C! are shown 
connected in series, although they may be otherwise connected. 
Arranged upon opposite sides of this core are the elements A B, 
forming the thermo-couples, and they are placed so as to 
embrace the core and have their points of junction J adjacent 
to each other within the limits of the core. These couples are 
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FIG. 4 


shown as connected in series in order to get the strongest effects, 
the positive element of one couple being connected to the 
negative element of the next couple. 

The source of heat L is arranged midway between the sets of 
couples, so as to direct the heat upon the points of junction of 
the couples. Mr. Acheson has found it convenient in this con- 
struction to make use of partitions P, of non-heat-absorbing 
material, to aid in applying and directing the heat-currents to 
the thermo-elements. It will be understood that in this 
arrangement, when an alternating or intermittent current is 
caused to traverse the coils C C!, there will be produced 
reversals or variations in the magnetism of the core M, and this 
will cause lines of magnetic force to cut the elements A B of 
the thermo-couples, and therefore the currents of heat flowing 
through them. This cutting produces a conversion of the heat 
currents into electric energy, and this energy is added to or 
superposed upon the energy produced by other scurces of electric 
energy, as above stated. 








STezaM CONSUMPTION BY AMERICAN AND OTHER ENGINES,—The 
following table of steam used per horse-power per hour by Ameri- 
can and other engines, sup to represent the best of their 
classes, is from a new book, “ eo of the Steam Engine 
and other Heat Engines,” by Cecil H. Peabody :— 

Consumption of Steam Hourly per Indicated Horse-power. _ 


{ 
| Maximum con- Minimum con- 
sumption. | sumption. 


Tyre or Enoine. 


Cut-off, 
fraction of stroke. 
Lbs. of steam 
hourly per indicated 

horse-power. 
| Boiler pressure, 
Ibs. per sq. in. 
above atmosphere. 
| Cut-off, 
fraction of stroke. 
| Lbs. of steam 
hourly per indicated 
horse-power, 


lbs. per sq. in. 
| above atmosy here. 


Boiler pressure, 
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Simple engine, 
unjacketted, 
condensing. 


_ 8s 


in i 4 |-133) 36°69 
Harris-Corliss, | 
non-condensing 


| 
\°180) 35°69 
| 
+124) 20°6 
*119| 19°4 
*131| 19°5 


Simple engine, 
unjacketted, 
condensing, and 


Reynolds-Corliss 
° 4 - } 
non-condensing 


Harris-Corliss 
Wheelock 


ooo 


Michigan .. .. 
Dexter .. .. «| 
ee «| 27 
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*21 | 22°73 
*50 | 25°09 


*89 | 81°7 
16°47 


86°05) 
82°69 


Mackinaw .. 
Eutaw .. .. «. 
Harris-Corliss, 
non-condensing 42°2 
Hirn engine.. .. 20°8 
(Leila, superheated 

m . «| 5 


steam.. .. 
Compound | Gleam, steam 
engine,condens--, slightly super- 
ing, unjacketted | heated .. .. 
Siesta, saturated | 
5 ae tes 


28°1 |127°2 |° 16°0 





| 
| 
de j 


24°8 | g1°4 |: 


| 

(Bache . | 814)" 25°11, 80°2 |- 
ee Sk 22°09 69°1 |° 
Leavitt pumping | 

engine .. ..| 98°6 14'2 | 99°4 
Stationary engines | 38°6 |- 30°8 |: 
Worthington 

pumping engine 
Gallatin, with and 

without jacket 


French marine 


engines .. ..| — 
en (sensi: 91° 


on Kin 8, con- < Pumping and mill 
ensing. 


17°86 
16°7 


20°33 
18°38 


112°1 |: 
48°7 |: 


13°9 


Compound | 16°96 


engine, condens- 
ing, jacketted. 


20°8 | 
177 
21°9 


75°2 17°41 


69°9 |° 20°7 
| 


| 
25°12) — | 18°46 
17°7 | 92°2 |160) 16°9 
engines, com- 
d & simple 
engine .. 


14°84 


“02 61 
ey 17°41 


17°77 | 75°2 





40°4 |571 


073 
60°3 | — - 


Ww: 


The figures rding the Willans engine require modification, as 
the sannionutn oflalonsy at 60 lb, was much more than that given. 
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RAILWAY MATTERS, 


Tue Lucerne correspondent of the Times says, very 
robably the Simplon tunnel scheme will now be carried out, since 
a powerful company of German capitalists has succeeded in secur- 
ing the amalgamation of two Swiss railways, running from Lucerne 
to the foot of the mountain, and guarantees to provide 30,000, 000f. 
Italy under the poet scheme will possess one end of the tunnel 
and provide 15,000,000. 


Greece has now 367 miles of railroad, all but 6 miles 
puilt within a few years past. The longest line extends from 
‘Athens to the Peloponnesue, 190 miles, ‘There are also 207 miles 
under construction, All the lines except the 6 miles of old road 
from Athens to the Pirsus are of narrow gauge; but a standard 
gauge line is fg se from Athens to the border, 250 miles, to 
connect through Turkey with the European railroad system. 


Some time ago the Austrian Society of Engineers and 
Architects devoted several meetings to the discussion of the rela- 
tive merits of Bessemer, Thomas, and Siemens-Martin steel for 
rails. The result was summed up by the President of the Society, 
Court Councillor Bischoff, who is chief engineer for construction of 
the State railroads, as follows:—Thomas steel appears to be 
equally as good as Bessemer steel for rails ; but it is probable that 
the rails of the future will be of Siemens-Martin steel, 


Ar the half-yearly meeting of the Forth Bridge Railway 
Company, held at Edinburgh on Tuesday, Lord Colville, who pre- 
sided, said that the bridge was i ot ype completion. The great 
cantilevers were cemgge finished, and the central girders were 
being put into position. The directors hoped to be able to walk 
over the bridge in October, and if the approach lines were suffi- 
ciently advanced, Lord Colville —— that they would be able to 
use the bridge for goods and mineral traffic early in 1890, 


Ay attempt was made to wreck the midnight express 
from London near Totnes a few nights ago. About half-an-hour 
before the express was due a pilot engine aaa ned to be i 
along the line between Totnes and Newton Abbot, when it came in 
coatact with a large stone placed upon the rails, The “ , 
was doubled up, and the engine itself was so badly damaged that 
it had to be taken to Newton Abbot to be repaired. e stone 
had been put across the two rails near Dainton tunnel. A clue to 
the perpetrators has been obtained. 


In reporting on a collision which occurred on the 8th 
August, at Fairlie Pier station on the Glasgow and South-Western 
Railway, Major F, A. Marindin says, ‘‘ Had the engine been pro- 
perly equipped, the automatic vacuum brake, with which the train 
was fitted, would have been available, and the driver would have 
had no difficulty in me: when he found out that he was running 
too fast after entering the station. I would recommend the com- 
pany to lose no time in fitting all their engines with the necessary 
apparatus, so that advantage may be taken when necessary of the 
continuous brakes on the carriages, 


Raitway construction in China seems now to be making 
rapid strides towards a practical outcome. Weng Tung Ho, the 
President of the Board of Revenue, and the Emperor's tutor, who 
is the strongest opponent of the innovation, seeing the futility of 
further resistance, has seized an excuse for temporarily absenting 
himself from the capital. The Shanghai correspondent of the 
Standard says a large number of changes have been made in the 
personnel of the provincial officials consequent on the projected 
works, It is expected that tenders for the supply of material will 
be received in the course of a few months, 


Tue following official figures are given in Indian Engi- 
neering to show that railway travelling is far safer in India than in 
any other country in the world :—‘‘ The mean mileage open, train 
mileage run, and number of passengers in millions was 14,379, 
50,109,119, and 103°166 respectively during 1888, against 13,578, 
15,779,096, and 95°75 respectively during 1887. The number of 
train accidents per 1000 train miles was 0°06. There were two 
passengers killed from causes beyond their own control ; being an 
average of one per 51°58 millions of passengers travelling; twenty- 
six passengers were injured, or an average of one per four millions, 
From the total number killed and injured, viz., twenty-eight, it 
would appear that an average of 15573 millions of miles was 
travelled for each casualty.” 


Tue Indian railway administration report for 1888-89, by 
Lieutenant-Colonel L. Conway Gordon, who has been nomina 
director-general of railways, shows that the net earnings amounted 
to Rs. 58,00,000 —a better result than that of the previous year— 
giving a return on capital of 5°12 as against one of 59. The 
interest pa, however, exceeded the net earning by 
Rs. 1,30,00,000. Of this Rs. 69,00,000 accrued on the State 
railways, leased to companies and only partially open, the remain- 
ing deficit being due to the military railways, and to loss on the 
guaranteed lines, which must earn 64 per cent. to cover the 


sterling payments in England. The total loss on working was 
Rs. 2,02,00,000, — due to the enforced necessity of borrowing 
at higher rates in gold, instead of in silver, and indirectly through 


the guaranteed companies, instead of directly from the mone 
market. New lines with a total length of 886 miles were quel, 
and a tunnel through the Kwaja Amran mountain was bored for 
7373ft. out of a total of 12,400ft. 


Ont of the latest novelties in the application of 
electricity consists of an electric reading-lamp, which is being fitted 
to the carriages on the main line of the South-Eastern Railway. 
The announcement that this railway should adopt such a thing or 
anything for the benefit or prc: Her of their passengers seems 
incredible, and surprise would in this case be very great, but the 
following from Nuture shows that the S.E.R. has hit upon a way 
of getting the passengers to pay extraforadecent light. ‘‘Itis on 
the principle of the ‘ put a penny in the slot” automatic machi 


NOTES AND MEMORANDA. 


Tue mineral products of New South Wales last year 


were valued at £3,879,833, or an increase over the previous year of 
£713,895, 


Tur Sydney Building and Engineering Journal of the 
22nd June last contains a large number of results of experiments 
by Professor Warren, M. Inst, C.E., on the transverse strength of 
Australian timbers, The transverse tests were made with 
specimens 4ft, 6in. in length, and 6in. by 4in, 


A Frencu journal states that M. Bollinckx is casting 
the valves of Rider engines in a mould which chills the faces, The 
chill penetrates to a depth of jin. to tin. As the surface cannot be 
cut with a tool, it is ground with emery rollers untii a perfect, 
true, and polished face is obtained, It is claimed that not only do 
these surfaces not wear, but that, thanks to their exceeding 
smoothness, they do not wear the faces ou which they work, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
19°2 per 1, of their aggregate population, which is estimated at 
9,555,406 persons in the middle of this year. The rate varied from 
9°0 at Derby to 29°5 at Sunderland. In London 2715 births and 
1382 deaths were registered. Allowing for increase of population, 
the births were 96, and the deaths 237, below the average numbers 
in the corresponding weeks of the last ten years. annual 
death-rate per 1000 from all causes, which had declined in the five 
preceding weeks from 19:2 to 16°4, was 16°6 last week. 


A PAPER on the mean altitude of the continents and 
mean depths of the oceans, by M. A. de Tillo, was published in a 
recent number of the Comptes Rendus. From the author's minute 
researches it results that the numerical data hitherto accepted by 
various authorities require to be modified. He finds the mean 
elevation of all the continents above sea-level to be 693 metres: 
northern hemisphere, 713 ; southern hemisphere, 634; Europe, 317 ; 
Asia, 957; Africa, 612; North America, 622; South America, 617; 
Australia, 240. Mean depths of all the oceans, 3803: Pacific, 4380; 
Atlantic, 4022; Indian, 3674; northern seas, 3627; southern seas, 
39) 








THE quantity of water consumed by horses and cattle 
is not usually taken into account in estimating the supply needed 
for a town. The Engineering News, quoting a recent German 
work by Ludwig Tiefenbacher on the hydraulics of streams, says: 
—‘* The average water consumption in cities is generally taken as 
60 litres per person per day for house use only, and during the 
summer months is 25 per cent. greater. Since this is delivered in 
about sixteen hours, it is well to provide for double the average 
consumption. The following figures may also be employed in 
estimating the quantity used outside the houses :—50 to 70 litres 
per day for one horse, 40 to 60 litres for one ox or cow, 20 to 30 
litres for one heifer, 3 to 5 litres for one sheep, and 10 to 20 litres 
for one hog.” 


AT a recent soosting. of the Paris Academy of Sciences, 
a paper was read on “The Variations of Latitude in the Solar 
Spots,” by M. R. Wolf. Attention is directed to page 84-91 of No. 
73 of the Astronomische Mittheilungen, where the author infers, 
from his studies of solar physics, that the abrupt change of latitude 
noticed at the epoch of the minimum does not depend exclusively 
on the period 11} years, but also on the longer period of 66% to 884 
years, This longer period determines the altitude of the maxima, 
so that the extent of the change in latitude and the altitude of the 
ensuing maximum increase or diminish simultaneously. Hence, 
the change of latitude recorded by Spoerer for the second half of 
the seventeenth century would not appear to have been anomalous, 
but merely the result of the low maxima reached at that time. 


Ivy some articles in the Electrical World, on “Thermo- 
electricity Theoretically and Practically Considered,” Mr. Arthur 
Rust arrives at the conclusion that the true law of thermo-electri- 
city is: the electro-motive force is proportional to the rate of speed 
at which heat passes the two junctions, He remarks:—‘‘ We think 
we have now shown what we started to prove. The molecular 
movements that take place in a thermo-couple are only a sample of 
what must take place in all of the various other sources of elec- 
tricity mentioned at the outset, The same kind of actions of mole- 
cules and atom are brought into play inthe chemical combinations 
of the voltaic cell, in the revolving magnets of a dynamo, in the 
heated junctions of the bape tinge and in every other source 
of electricity. There are not two electricities, but one. The solid 
earth, with its immense storehouse of molecules may be taken, for 
the sake of argument, as resting at zero, and when molecules, by 
what means soever, are pluced in a state of potential stress, which 
we call +, or a lacking void, which we call —, mother earth, when 
brought into connection with them, is ever ready, so far as it is 
able, to give them what they require, and let them, in a measure, 
return into a state of rest. With the earth’s great storehouse to 
help we are thus able to} bring ‘the Thing called Electricity’ into 
use for the various purposes for which it is now employed.” 


A PAPER was read by Mr. W. De la Barre at the last 
annual meeting of the National Association of American Millers on 
Nagel and Kaemp’s system of compressing bran. The invention 
consists in a mode of forming ~~ cake from the husks, shells, or 
cortex of the cereals, or from bruised or broken grain itself, 
a from bran, which consists in dissolving the glutinous 
substances contained in the material named, especially through 
the gum, only on the surface of separate particles thereof, and 
this by means of hot steam, so that the body of the particles of the 
bran or other material shall remain dry, and then pressing the 
mass hot, whereby a coherent and dry cake will be formed. The 
salient feature of the invention resides in the presentation of the 
proper conditions, to secure by the use of steam at such high 
temperature that, without wetting their interior, the agglutination 
of the particles of the mass may be secured to cause them to cohere 
into a firm and dry cake upon pressure. The steam dissolves the 





The apparatus is situated immediately over the passenger’s head, 
and under the rack, and is contained in a small box bin. by in. 
The _ is of five-candle power, and is obtained by the introduc- 
tion of a penny at the top of the box, and by the subsequent pres- 
sure of a knob, and will last for half an hour, extinguishing itself 
at the end of that time automatically. If the light be required for 
an indefinite period, a penny every half an hour will suffice. 
The light can be extinguishé@ at any moment by means of a 
second button provided for the purpose, This invention will add 
greatly to the comfort of passengers during night journeys.” 


A serious accident took place about eight o’clock on 
Monday night on the North-Eastern Railway at Ryhope Station, 
near Seaham, about three miles from Sunderland. the express 
from Leeds to Newcastle is due at Sunderland a little after seven. 
The train was fairly well filled with passengers, A little way past 
Murton Junction an incline begins and runs on to Seaton, after 
which place it becomes very much steeper. It is stated that 
the train seemed to be running faster than usual, and when 
entering a curve beginning near Ryhope the locomotive and 
tender left the rails and turned ‘over, The alleged high- 

is, however, contradicted. The driver and stoker had 
harrow escapes, and had to leap for their lives. The car- 
Tiages behind, eight, and a brake-van were detached and ran on 
for about 100 yards, and finally all except the last were thrown off 
the rails. No one was killed, although a considerable number were 
more or less seriously injured, and the carriages very much smashed. 
Several wheels are reported to have come, or broken, off the engine, 
80 whether the accident was due to a broken rail, to a broken axle, 
or to too high a speed for the amount of superelevation of the outer 
rail on the curve cannot yet be told, and it cannot even be said 
whether the train or passengers would have been any better off 
with brake appliances other than those in use. 





luti matters on the surface of the separate particles at once 
and in sufficient quantity, so that upon the application of pressure 
a firm cohesion of all the parts is effected and the production of 
solid dry cake achieved, essrs, Nagel and Kaemp, of Hamburg, 
have devised a machine of ingenious construction, which embodies 
the Finke-Lesshafft process, as above described, and which pro- 
duces a constant stream of compact and durable bran cakes in a 
simple and expeditious manner. 


AccorDING to a paper on “Gas Heating” by L. Meyer, 
it was found by the analysis of a sample of coal-gas by Bunsen’s 
method that one litre of the gas gives approximately three-fourths of 
the heat evolved by the combustion of one gramme of coal, The 
results of analyses of coal-gas or any gaseous mixture are always 
given in volumes, whilst the heat of combustion is given either for 
one part by weight or for the molecular weight of each constituent, 
and the calculation of one from the other is a very tedious process. 
An abstract of the paper is given in the Journal of the Chemical 
Society. Since the molecular weight, in grammes, of any gas 
occupies 22312 litres at 0 deg. and 760 mm., if a gaseous mixture 
contains in one volume a fraction 2 of any one constituent, this 
fraction of the molecular weight is present in 22°312 litres. It is, 
therefore, only necessary to multiply the molecular heat of combus- 
tion of each constituent by the quantity of this constituent in one 
volume to find what portion of the heat evolved by 22°312 litres of 
the gaseous mixture is due to the constituent in question. For 
example, if a mixture contains 34°02 per cent. by volume of 
methane, one volume contains 0°3402 volume, and, therefore, 22°312 


litres contain 0°3402 x 16 grammes; as the heat of bustion of | Th 


MISCELLANEA. 


Luoyn’s agent at Malta telegraphed on Tuesday even- 
ing at 9.25 p.m., that ‘‘H.M.S. Sultan is afloat, and it is expected 
that she will be brought to Malta to-day.” 


Art the evolutions of the Danish ironclads and torpedo- 
boats in the outer roads of Copenhagen, on Tuesday, a torpedo- 
boat capsized and sank. One man was drowned. 


Accorp1n¢ to a return laid before the Victorian Parlia- 
ment there were, during 1888, 2383 factories registered in the 
Colony, employing 43,288 persons, of whom 11,114 were females. 


Tue Corporation of Carlisle have appointed Mr. Howard 
Smith, A.M. Inst. C.E., who has been chief assistant to the borough 
and waterworks engineer of Leeds, Mr. Hewson, surveyor of that 
nH at a salary of £350 a year, with the privilege of taking 
pupils, 


Tue Waste Water Meter Company, Limited, Black- 
stock-street, Liverpool, the owners of the Deacon patents, having 
added some further jalities to their business under recent 

tents of Sir William Thomson and others, announce that they 

ave changed their name to the Palatine Engineeriug Company, 
Limited. 

Tue sailing vessel St. Pierre, which a few weeks ago 
was sunk with a cargo of phosphate in the fairway on the Great 
Bank off St. Martin’s Point, Guernsey, bas been successfully raised 
vessel and cargo intact, by Messrs, Williams, Peckett, and Williams, 
of Arthur-street West, London, E.C., and taken into St. Peter 
Port Harbour, where she now lies. 


TuE premium for the second best scheme for the preven- 
tion of floods in the Borough of Taunton has been awarded, under 
the advice of an expert, to Mr. W. H. Radford, civil engineer, 
Nottingham. The scheme includes the provision of rows of flood 
gates at every weir, with special flood cuts and river widenings 
— deepenings, Also new iron bridge of three spans over the 

‘one. 


Ir is stated in the Pesther Lloyd that the Maxim gun, 
which has been adopted for use in the Austrian army, is to be 
made of smaller calibre. The calibre originally decided upon was 
of 11 millimetres, but one of 8 millimetres has now been substi- 
tuted. This reduction will render it possible to make use of the 
ordinary regulation cartridges of the Mannlicher rifle. The old 
mitrailleuses will be modified in the same way. 


SuccessFut trials, we learn from the Deutsches Heeres- 


Zeitung and other papers, have been made in Germany with a 
toi 


0 constructed of twelve thicknesses (each of 34mm.) of 
compressed and varnished paper, which, though without sup- 
port or bands, is yet extraordinarily strong, and at the same time 
elastic, It is provided with a small electro-motor and screw, and 
is steered and fired by electric spark from the ship despatching it, 
with which it is connected by wire. It carries a charge of 25 1b. 
of dynamite. 


On the 17th inst., at the International Shorthand Con- 
gress now sitting in Paris, one of the English delegates, Miss M. P. 
Ellis, at the end of some remarks on the value of typewriters for 
transcribing shorthand notes, demonstrated the speed of the Bar- 
Lock typewriter, and wrote at the high speed of 135 words per 
minute, thus beating the record of 126 words per minute done on 
the Caligraph by Mr. Osborne, and 123 on the Remington by Mr. 
McGurrin, at the contest for the championship of the world, held 
at Toronto in November, 1887. 


Mr. Courtenay Boy.g, representing the Board of 
Trade, held an inquiry on Tuesday, at Bury St. Edmunds, con- 
cerning the navigation of the river Lark. This river was formerly 
navigable from the junction*with the Ouse at Bury St. Edmunds, 
giving communication with the sea, but had been allowed to be 
choked with weeds, and a company had been formed, headed by 
Lord Bristol and Lord F. Hervey, M.P., to take its management 
and re-open navigation. No opposition was offered, and the pro- 
visional order will, it is expected, be made. 


Ir appears that we sometimes send an engineering 
curiosity to the States. Fair Play says: ‘‘Some notice has been 
taken in the States of the tirst voyage, recently performed, of the 
new s.s. Daventry, of West Hartlepool. In this vessel the salt 
water is pumped into an evaporator supplied with steam from the 
intermediate jacket of the boiler, and by a patented appliance it is 
quickly distilled and sent un into the boiler as absolutely fresh 
water, and at a temperature of 170 dec.” No wonder some notice 
was taken of the ship fitted with this incomprehensible stimulus to 
curiosity, 

Aw American paper says:—“ The Johnson Pneumatic 
Tube Company has built near Marion, N.J., an experimental tube 
30in. in diameter and 1000ft. long. It is made of No. 18 sheet 
steel, the sheets being 50in. long. The joints are lap seam, and 
the tube is strengthened with cast iron rings. ‘The cars are 
spherical, weighing 7501b. each, and roll on a longitudinal steel 
rail 4in, wide and gin. thick, fixed in the bottom of the tube. 
The spheres travel the 1000ft. in about 13sec., equal to about 
fifty-three miles an hour, 30 1b, vacuum being used. Light cars 
of papier maché or other material are proposed.” 


Tue dangerous character of naphtha, as used in America, 
has been again shown by an explosion on August 7th, at Buffalo, 
on a pleasure launch which used naphtha for fuel. The boat was 
about 15 tons burden, and was owned by Mr. L. B. Crocker, super- 
intendent of the New York Central stockyards at Buffalo. The 
boat was lying inside the boat-house, and the explosion took place 
without warning, killing four persons and turning boat and boat- 
house into a mass of flames almost instantly. This, it will be 
observed, is a case of the use of the naphtha as fuel, and not at all 
like the spirit launches built in England. 


THE miners of gas coal in Pennsylvania may well feel 
apprehensive, the Engineering and Mining Journal thinks, at the 
action which the Standard Oil Company is reported to be about to 
take, in putting the heavy Lima, Ohio, oil upon the general 
Western and Southern market as a substitute for coal in gas 
making. The company is said to own the St. Louis and Memphis 
gas plants, which will use petroleum. The St. Louis works for 
years took from 150 to 175 barges of Pittsburg gas coal; and this 
isa partial measure of what the change implies. Gas coal has 
suffered from the introduction of electric lighting as against coal 
gas; now comes a competitor which has been threatening for some 
time, but which had not actually entered the field. It is claimed 
that the use of oil is more economical, and froma wide territory 
gas coal must be barred out. 


Mr. W. Crookes, F.R.S., Mr. W. = F.R.S., and 
Mr. ©. Meymott Tidy, reporting to General A. de Courcy Scott, 
R.A., water examiner for the metropolis, on the composition and 
quality of daily samples of the water supplied to London last 
month, state that they have analysed 189 samples of the water 
collected by them from the mains of the seven London water com- 
panies taking their supply from the Thames and Lea, and they 
report that, despite the unfavourable influence of the stormy 
weather prevailing more or less throughout the month, the con- 
dition of the water supply furnished by the seven companies 
respectively was found to be entirely satisfactory. Taking the 





16 grammes of methane is 211,930 cal., the above quantity of marsh 
gas would give 211,930 x 0°3402 = 73,099 cal, he this way the 
heat evolved by each constituent is readily calculated, and if the 


sum is divided by 22'312 the quotient gives the heat of combustion 
of one litre of the gaseous mixture at 0 deg. and 760 mm, 





es-derived water for comparison, the mean proportion of 
organic carbon present in 100, parts of the water during each 
of the last three months respectively was found to be as follows :— 


May, °*144; June, °157; July, °137. The mean proportion of 
J uly supply constitutes, accordingly, 
f during the year, 


organic carbon present in the 
the lowest monthly mean yet met wit 
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CRANE, DEPTFORD ELECTRIC LIGHTING STATION. 


MESSRS. VAUGHAN AND SON, MANCHESTER, CONSTRUCTORS, 
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25-TON OVERHEAD ROPE POWER TRAVELLING 
CRANE.—DEPTFORD STATION OF THE LON- 
DON ELECTRIC SUPPLY CORPORATION. 


THE illustration which we published on the 2nd inst., and those 
here and on page 159, represent a 25-ton overhead rope power 


travelling crane, 62ft. span, made to the order and from the | 


instructions of Messrs. Hick, H ves and Co., Bolton, by 
Messrs. Vaughan and Son, West Gorton, Manchester, for 
the Deptford Station of the Electric Storage Supply Cor- 
poration, London. It is designed to deal with heavy or 
light loads in an expeditious manner, and can be travelled 
alung the shop, the crab also travelling along the crane, and the 
load hoisted at one moment or separately as required. The 
speed of crane traverse is 80ft. per minute. The girders and 
wheel-boxes consist of wrought iron plates, angles, tees, and 
steel rails, all rivetted together. Each wheel-box is fitted with 
two large steel-tired travelling wheels keyed on steel axles, run- 
ning in gun-metal bearings. 

The crab, consisting of steel plates strongly stayed together, is 
mounted on four travelling wheels; the chain barrel has a right 
and left-hand groove, in which the hoisting chain coils equally, 
thus distributing the load equally on each girder. Cross 
traverse and hoisting motions are conveyed to the crab by two 
double-grooved steel shafts carried on Vaughan and Foster's 
patent tumbler bearings; on each shaft a steel worm is fitted 
and carried by a cast iron worm-box, as shown on the engraving, 
these worms gearing into gun-metal worm-wheels. 

The tumbler bearings, see above, consist of A A, vertical slide; 
B B, horizontal wedge; CC, cast iron casing; DD, cast iron spout; 
EE, stop pin; FF, cast iron brackets bolted to crane girder ; 
G, friction roller; H, “ plough” or kicker plate with channel 
attached to crab; J, gun-metal bearing. When the crab 
approaches the shaft support the “ plough” engages the friction 
roller, and draws out the horizontal wedge, this movement 
causes the vertical slide to move downwards to the bottom 
of its travel, where it remains at rest while the worm-box is 
passing over, when the plough again engages the roller, and 
this time forces the horizontal wedge inwards, and in its turn 
the vertical slide upwards. Motion is transmitted to the crane by 
the cotton driving rope to the three countershafts on the crane 
headstock, and from them by means of open or cross belts to 
the three shafts extending the full length of crane. These belts 
are under the full control of the attendant, who from his position 
in the turret or cage has a full view of the load and of the floor. 

The driving rope, which is specially made for crane driving, is 
carried the full length of the building on gallows pulleys run- 
ning on self-oiling spindles, and is held in a taut condition by a 
self-adjusting tension slide at one end of the building, and 
balanced by weights. The attendant can stop or start the 
rope from any part of the track by means of an endless hand 
cord. The load is carried from the large barrel and from the 
suspension bar by four strands of best best tested crane chains, 
the hvok—of which we give an enlarged view—possessing 
several points of interest. The head of the hook, to insure 
greater security, is forged solid with the shank, and is carried 
under the head, as illustrated by a series of cast steel conical 
rollers. The friction caused in turning the suspended load is 
in this manner reduced toa minimum. The shafts throughout 
the crane are made of mild steel, and all run in gun-metal 
bearings, 
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A NEW CANAL AND CUTTING EXCAVATOR. 


Mr. Emit Scurasetz, of Vienna, has published an illustrated 
pamphlet on a new kind ef excavator and elevator which are in 
use in Vienna. This excavator consists in a machine for digging, or 
rather for picking, working in the front of a cutting or on its sides. 
| The elevator is of the Bourdon type, to load the spoil in the 
wagons. Fig. 1 shows the type of the first machine, Fig. 2 the 
latter. The first is provided with twelve pickaxes, falling 2°7 m., 
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The excavator is light, and it can readily be understood to be 
specially suitable for working in chalk, rocky and hard gravel 
earths, 








THE PROPOSED GOVERNMENT STANDARDISING LABORATORY,— 
The secretary of the London Chamber of Commerce, through Mr. 
Alex. P. Trotter, secretary of the Electrical Trades Section, has 
sent out the following circular letter:—‘ As there appears to be 
some misunderstanding on the subject of the recent circular sent 
out by this Chamber respecting 
the proposed Government stan- 
dardising laboratory, at the sug- 
gestion of Mr. Crompton, chair- 
man of the section, | beg to call 
your attention to the following 
facts: I have called on several of 
the leading instrument makers, 
and asked them their opinion as 
to the value of the Kew certifi- 
cates. I em informed that 
whereas the fee for examining 
thermometers, barometers, and 
sextants is very small, that is to 





say, averaging between the limits 





of 1s. and 2s, 6d., the instruments 


























SCHRABETZ'S EXCAVATOR. 


each of 100 kilos. weight; digs easily 1000m. in five hours. 
It is actuated by steam taken from a boiler, which, put in con- 
nection by flexible or articulated pipes, can be placed on any 
convenient point. A boiler for a 10-horse power engine is suffi- 
cient for this work, and the amount of fuel for it is, we are 
informed, in ten hours, only 220 kilos. A cutting 10 m. 
high, with 3°8 m. on the base, and an inclination of 1: 2 of the 
sides, can be, Mr. Schrabetz says, advanced 9m. to 10m. a 
day. His pamphlet shows adaptations of the system for the 
special purpose of the excavation of a curvette, 6 kiloms, in 
length, 18 m. to 26m. deep, for new waterworks for Vienna, 











carrying these certificates com- 
mand from 20 to 25 per cent. 
higher prices. The watch certifi- 
cates are given to a compara- 
tively small extent, but similarly 
their value becomes enhanced 
to an extent far exceeding the 
amount of the fees. It appears 
further to be admitted that the 
laboratories established by foreign 
countries at Berlin and Paris are 

to a considerable extent 
for the certification of volt-meters 
and am-meters, in addition to the 
principal work of testing house 
meters, These certificated instru- 
ments command a better price 
than those which are sold merely 
on the maker's reputation. The 
British trade is placed at a disad- 
vantage on the foreign market, as 
foreign-made instruments with 
such certificates are preferred to 
English instruments without 
them. I also wish to call your 
attention to the fact that all in- 
struments used under the Electric 
Lighting Acts will have to be cer- 
tified, and it is obvious that the 
purchaser of such instruments will aes to buy them of a maker 
of such certified instruments rather than take the trouble of getting 
them certified for himself. Should the above facts cause you to 
modify your views, I shall be glad if you will send in another return 
of the probable number of the instruments you are likely to send 
in for certification. The returns of house meters which have 
already been received from five sources only amount to nearly 
17,000 per annum.” 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Jobn Leigh, fleet engineer, to 
the Euryalus; Charles Salmon, staff engineer, to the Asia, addi- 
tional, for Steam Reserve Workshop, 
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TRAVELLING CRANE, DEPTFORD ELECTRIC LIGHTING STATION. 


(For description see prge 158 ) 
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GROOMBRIDGE’S SELF-ADJUSTING BRACKET. 





TuE bracket illustrated by the accompanying engravings is 


made for a variety of purposes, and more especially for use in 
churches, schools, theatres, carriages, and ships, where seats, 
benches or flaps are required, and it is necessary or desirable that 
the bracket should be capable of being raised or lowered by one 
hand. We do not show the bracket as applied to a seat or flap, 
The engravings 


but its application can be readily understood. 





show the bracket when the seat is up and fixed, and when it is 
folded down. The seat or flap is raised to an elevated position 
by simply lifting it up, thus causing the hinge bar to become 
upright and rigid, when the cross support automatically adjusts 
itself, and the seat or table is ready for use. The seat is lowered 
by lifting the cross support A until it is parallel with the under 
part of the seat flap, thereby pushing the smaller strut B out of 
its place into the recess made for it, and the seat or flap falls at 
once into its position, and out of the way of persons passing by. 
It is made by Messrs. James Cartland and Son, Birmingham. 








| New DEVELOPMENTS BY THE LEHIGH VALLEY.—Several thou- 
| sand acres of bituminous coal land in the eastern part of Jefferson 
| Lehigh Valley Railroad a few years ago, are now to be developed. 

The tract includes some of the territory in the Punxsutawney coal 
| basin, and for the present, it is said, the coal will be sent to the 

Buffalo market over the Philadelphia and Erie and Western New 
| York and Pennsylvania roads and handled at the Lehigh Valley's 
| terminals in that city. Ultimately, however, it is said that the 


| Lehigh Valley proposes to build an extension from its main line | 


that will tap its Snow Shoe property, as well as this tract in Jeffer- 
|son county. According to report, the Lehigh Valley has sent 
| agents through the Punxsutawney field to inquire into the value 

of certain coal tracts and ascertain the prices at which they are 
| held. It is surmised that the company has in view the purchase of 
| some good bituminous coal land, and that it intends to become a 
arge carrier of soft as well as hard coal. 


TraDE Marks.—In the Chancery Division, on the 3rd inst., Mr. 
Hopkinson moved before Mr. Justice Kekewich for an injunction 


in Lancashire. The learned counsel explained that the plaintiffs 
had been using the mark ‘‘ Albion” in respect to mowing and 
reaping machines since 1875, it having been registered in January 
of 1884. They had had the use of it without interruption at all 
except in one case, in which they obtained an injunction. In the 
month of May of this year they saw a cutting machine exposed in 
the warehouse of the second defendants, Colegrave, and Co., on 
the fingers of which was the mark ‘‘ Albion.” The defendants, 
Woodroffe and Co., said that they bought the fingers of the 
machine from the plaintiffs ; but it was contended that there had 
been an infringement nevertheless. Mr. Warmington, Q.C., 
appeared to oppose the motion, but was not called upon. Mr. 
Justice Kekewich said that the plaintiffs had a right to say that no 
finger marked ‘‘ Albion” should be sold other than of their own 
manufacture. Here that condition had been complied with, and 
in his opinion therefore the motion failed, Mr. Warmington, Q.C,, 
applied on behalf of Woodroffe and Co., who, he said, carried on 
their business at the Albion Ironworks, Rugeley, in Staffordshire, 
that the register might be rectified by expunging the mark 
‘€ Albion,”or in limiting its use to mowers and reapers and machines 
of that class. After hearing Mr. Hopkinson, Mr. Justice Keke- 
wich said he had come to the conclusion that prior to 1875 Mr. 
M ‘Gregor had used the word ‘‘ Albion” for the pu of calling 


attention to the particular character of the machine—in other 
words, it was used as a design, and not as a trade mark, and there- 
fore Harrison, M‘Gregor and Co. ought not to have been placed 
on the register as the owners of the trade mark. The costs of 
both motions must be paid by Harrison, M‘Gregor and Co, 





| county, which were bought by capitalists connected with the | 


to restrain Woodroffe and Co., Rugeley, Staffordshire, and Messrs. | 
Colegrave, Newcastle, from infringing the trade mark of his clients, | 
Harrison, M‘Gregor, and Co., who carry on their business at Leigh, 


NEW STREET PAVING. 





THE accompanying engraving shows the construction of an 
experimental piece of street paving, which was laid down about 
two months ago in Saville-street, Sheffield, where it is subjected 
to the heaviest traffic to be found in that town. It consists of 
about thirty-eight square yards, and is situate near the goods 
station of the Midland Railway. On a foundation of concrete 
are placed upright east iron pedestals or studs, each one having 





an independent base, the angles of the perpendicular portion 
receiving the corners of four wood cubes. The iron pedestals 
being cast are necessarily slightly taper, which causes them to 
act as wedges to the blocks of wood, when those are driven 
down between them. The interstices are filled with pitch, bind- 
ing the whole together and keeping out the moisture. It is 
anticipated that the iron will give great durability, and also give 
a safe foothold for horses, which is absent in the case of ordinary 
wood paving. The work of laying the trial piece was done by 
Mr. G. Carr, of Carlisle-street East, under the direction of the 
inventor, Mr. E. H. Hill. Another piece of paving, on the same 
system, has been in use on some manufacturing premises for 
above a year and a-half with the best possible results. 
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ON GAS ENGINES, WITH DESCRIPTION OF THE 
SIMPLEX ENGINE. 


By Mr. EpwarpD DELAMERE-DEBOUTTEVILLE, of Rouen. 
(Concluded from page 148.) 
Tue SIMPLEX ENGINE. 


Tue Simplex engine—Figs. 3, 4, 5, 6, 7, 8—invented by the 
author and M. Léon Malandin, was brought out in 1884. It is on 
the four-cycle plan of Beau de Rochas, and as its main features are 
very much the same as the motor described by that inventor, no 

description need be given; but it will be sufficient to 
examine in detail the various novelties and improvements which it 
offers, as compared with its predecessors, under the various heads 
of ignition, mixing of gases, governors, starting, working with 
petroleum vapour, and with gas of poor quality. 

Ignition.— During the preliminary studies and trials undertaken 
to determine the general arrangement of the projected new motor, 

ical experiments were made on all the known of ignition, 


8 
a Tg conclusion was soon formed that the b soreny spark was 
But as none of the 


the only satisfactory and economical method. 





Fig 3. 

















about ;t;th of a second, but owing to the high compression 
of the explosive mixture, and its consequent velocity of flow, 
the clearance is perfect, and the instant of bey mathematically 
| punctual. The advantages of this new mode of ignition are con- 
| siderable ; the slide, which in other gas engines is the part of 
| greatest nicety, becomes as simple as that of a steam eogine, 
| being merely a cast iron plate in one piece without any loose 
| parts, pierced with two holes, one for the admission of the mixture, 
the other for its ignition, Its maintenance is easy and cheap, and 
with ordinary attention it will work for more than a year without 
any repairs. This is a great improvement over the equilibrium and 
| epee slides, which require to be frequently faced up. 
By getting rid of this conveyed flame and of the gas burner a con- 
siderable reduction is effected in the temperature of the valve- 
chest, lubrication is facilitated, and incrustation is done away with. 
The high igniting power of the spark allows of a much higher 
initial compression of the explosive mixture, with a co ndin; 
economy in consumption of gas. This certainty of ignition an 
high igniting power have been of the greatest advantage in the 
application of the plan to poor gases. Particulars are hereafter 
given of some of the trials made with the Simplex engine, from 
| which an idea can be formed of its economical advantages, 





iS 





applicable to any future adaptations of the gas engine to boats or 
locomotives, as it will work equally well in any position, inde. 
pendent of level. , 
Pendulum governor (Figs. 6 and 8),—For stationary engines another 
form of governor is recommended, as it is cheaper, and not liable to 
damage. This governor is based on the principle of the pendulum 
but the method of its application is new, the essential novelty being 
that the pivot of the pendulum is absolutely fixed, and that the 
pendulum itself falls by its own weight alone, so that the time of 
its fall is invariably the same. It is composed of two weights fixed 
on a rod, in the middle of which is a pivot. This pivot is carried 
in a bearing fixed on the cover of the slide. The heavier weight 
of lenticular form, is naturally placed at the bottom. The lighter 
weight, which is above the bearing, is of spherical form, + Sd 
able by means of two nuts threaded on the upper part of the 
stem, By raising or lowering this smaller weight, the lenticular 
weight, at the bottom of which is fixed a steel arm provided with 
a notch, is balanced toa greater or less extent. On the slide is 
fixed a stem carrying an oscillating frame with two knife-edges, one 
of which at a given moment encounters and opens the gas valve 
while the other and smaller knife-edge engages with the notch of 
the lenticular weight. Besides being heavier, the larger knife-edge 





Fig 4 


pin 












































revious ts had given thoroughly successful results, the 
idea was formed of substituting for a single electric spark, pro- 
duced by contact ata given moment, an uninterrupted stream of 
sparks, forming practically one continuous spark, produced in the 
thickness of the slide itself. The great advantage of this 
ment was that the moment of ignition was determined by the 
edges of the ports; and at first it appeared strange that this 
device had not been hit upon by 
practical difficulties of carrying out the new scheme were encountered, 
this was no longer a subject for wonder. It was found in practice 
that though the ignition from the sparks between the g tinum 
points was controlled regularly enough so long as the slide was 
pressed tightly to the face, yet as soon as, from one cause or another, 
the compression inside forced the sliding surfaces apart, the 
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inflammable mixture found its way to the spark prematurely, and 
the action of the crank was liable to be reversed. This fault was 
overcome by placing the porcelain insulator in the cover—Figs. 4, 
6, and 7—which made it impossible for the explosive mixture to 
reach the sparks before the slide had fairly opened communication 
with the combustion chamber. One more practical detail still 
remained to be achieved, namely, after each ignition to clear the 
oblique opening in the valve and the combustion chamber of the 
burnt gases, which would otherwise have combined with the fresh 
charge of explosive mixture, and impaired its deflagration. This 
difficulty was got over by forming a square hole between the 
combustion chamber and the slide face, so as to coincide 
with a horizontal groove in the slide, and thus at the proper 
moment open up communication with the outer air. This is what 
happens: at the moment fixed for ignition, that istosay, when the 
oblique passage in the slide and the admission port of the cylinder 
come edge and edge, the compresséd mixture drives out the burnt 
gases by the small hole in the combustion chamber, and is at the 
same instant ignited by the continuous stream of sparks between 
the platinum points. The time occupied by this expulsion is 
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Gas mixing.—The air and gas are mixed, not in the slide, as in | is furnished with a spring, tending to cause the frame to swin 


the case with the Otto and other motors, but in an external 
receptacle fixed on the cover of the slide, the air entering from one 
side, and the gas from the other, through a valve. 


| below the stem of the 


After meeting | 
and mixing they are violently sucked in by the action of the slide | 


gas valve, which it only opens when the 
frame is brought into a horizontal position. e action of this 
arrangement is as follows. Supposing the normal speed of the 
slide to be 100 strokes per minute, the spherical weight must be so 


through a channel at first circular, then conical, then rectangular, | adjusted as only partially to balance the lenticular weight, so that 


and are thus intimately combined into a homogeneous mixture. | its rate of fall may synchronise with that s; 


There is nothing particularly original about this arrangement; but 


it is simple, and the experience of more than four years has shown | 


that it is completely successful. 

Governors.—The two methods of regulating the speed adopted in 
previous motors were :—(1) Entire admission or none—that is to | 
say, the supply of gas was totally cut off for one or more strokes | 
whenever any increase of speed occurred; and (2) proportional | 
admission—that is to say, more or less gas, forming a more or less | 
powerful explosive mixture, was admitted accordingly as the engine 
ran slower or faster. The second method at first sight appears the 
more rational, but entails certain inconveniences which have led to 
its rejection. The stronger or weaker mixture resulting from a | 
proportional admission of gas is liable to become non-explosive ; at 
one time because it is too rich, at another time because it is too 

r. In either case no ignition takes place, and a charge of gas | 
is expended to no purpose, and under certain conditions this waste 
may amount to a considerable proportion of the total consumption. 
For this reason some different arrangement, based on the principle | 
of entire admission or none, was sought for. | 

Air governor.—This consists of a pump barrel, Fig. 7, mounted 
on the slide, and moving to and fro with it; in this barrel isa 
piston made perfectly tight by packing rings. The rod of this 
piston is attached to the cover of the slide, and consequently holds 
the piston stationary ; it is fixed to the piston by means of two 
india-rubber washers, which allow of a slight oblique motion to 
compensate for the movement of the cover against the slide. At 
the end of the pump barrel is mounted a micrometer screw with a 
conical —_ which affords the means of throttling, ina greater 
or less degree, the square hole communicating with the outer air. 
Near this end of the air pump, on its side and at —_ angles to it, 
is placed another little cylinder communicating with it at its lower 
end. In this second cylinder moves freely a small piston, the rod 
of which carries at its end a steel knife-edge, Between this knife- 
edge and the piston isa spring, tending to keep the piston down 
on its seat ; this piston is moved up and down by means of a semi- 
circular nut. The outer end of the knife-edge controls the valve | 
for admitting the gas when the small piston is down on its seat. | 
The action of this governor is as follows :—If the engine is running | 
at, say, 200 revolutions, the slide will be driven at a speed of 100 | 
revolutions, and the large air pump will suck and force 100 cylin- | 
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At the moment 
of the back stroke of the slide, the small knife-edge engages with 


the notch of the pendulum. Then the slide makes its forward 
stroke, and the notch being still in gear brings the pendulum to 
bear with all its weight against the small knife-edge, the swing- 
frame oscillates, and becomes horizontal. The larger knife-edge 

















derfuls of air throngh the square hole at its extremity. Sup- | encounters the gas valve and opens it, and tho explosive mixture is 
posing that the micrometer screw is adjusted so as to » ae only | formed, Should the slide travel at a slightly accelerated s ed, it 
these 100 cylinderfuls of air to escape through the annular space | will return in a shorter time than before ; the small knife-edge will 
partially closed by its conical point, then so long as the normal , miss the notch, as the pendulum will fallin the same time as before, 
speed of 200 revolutions is not exceeded, thesmall piston will remain , and its weight will not bear on the swing-frame, which will remain 
on its seat, and the knife-edge will ter the gas admission-valve in an oblique position and fail to open the gas valve; no explosive 
and open it at each stroke to form the explosive mixture. If from | mixture will be formed, and the engine will slow down to its normal 
any accidental cause the speed of the engine is increased, and the | 3 It is evident that this governor is a _ sensitive one, as 
slide makes, say, 101 strokes, the piston of the air-pump will suck | the knife-edge and notch will hit or miss according to the fall of 
and force an extra cylinderful of air, and as this cannot escape by | the pendulum, which must occur always in exactly the same time. 
the square hole, it will raise the small piston and its knife-edge, so | There is no wear of parts, and the speed is regulated by simply 
as to miss the gas valve and fail to open it. No explosive mixture | adjusting the upper or spherical weight, which can be done while 
being formed, there will be a miss-fire, and the speed of the engine the engine is running. — 

will be reduced. This governor is very sensitive, and will be very | Various modes of starting.—For engines of small size, 








not exceed- 
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ing 10-horse power, starting is a very easy matter; a turn of the 
fly-wheel draws a charge of the explosive mixture into the cylinder 
and compresses it, ignition takes place, and the engine starts at 
once. Mois statement refers, of course, to the Simplex type of 
engine, in which ignition is effected as easily at a slowas at a 
high speed; but with other types starting is a much more 
dificult matter. Up to 10-horse power one man can turn 
the fly-wheel and produce compression; beyond that size, 
and in proportion as the engines become larger, the number 
of men mes a serious consideration, and for many years 
inventors have taxed their brains to discover some handy 
method of starting. A few of the more important of these schemes 
may be mentioned, but uo good pu would be served by 
describing them all. The simplest of these plans was to store up 
in a separate receiver, during the time that the engine was running 
a sufficient charge of explosive mixture, which when ignited at the 
roper moment would serve to start the engine. This plan unfor- 
tunately was open to two grave objections ; the tightness of the 
retaining valves could not be insu: and after a certain time the 
gas lost its pressure. There was, besides the risk of serious accidents 
from the bursting of the vessel containing the explosive mixture, and 
the danger from this cause led to the discontinuance of the plan. 
Other makers employed the pressure of the exhaust gases. This 
obviated the danger of bursting the vessels, but the leakage of the 
valves still remained, and it often happened that just when it was 
wanted there was no pressure left in the cylinder, and starting 
was impossible. Compressed air, springs, and other devices of a 
more or less practical nature were tried and abandoned, and a 
small auxiliary motor was at length adopted as the only reliable 
lan. This system is incontestably effective, but is expensive, and 
or engines of any considerable size it costs as much as a small 
additional engine, besides the singularity of employing one engine 
to start another. With engines of still greater power the 
auxiliary engine itself becomes so large as to need a second 
smaller one to start it: so that the whole system would be strongly 
suggestive of a show card of various sizes of engines. It is 
only recently, and after protracted research, that a satisfactory 
method of starting has been worked out; and it is the 
special method of ignition employed, which has rendered its 
adoption “—_ and its operation certain, The arrangement for 
engines of 20-H.P. and under will first be described, and its in- 
creased simplicity for engines of larger power will then be pointed 
out. For an engine of 16-H.P., for example, a small gas-pipe 
furnished with a three-way cock is fitted on the igniting apparatus ; 
an admission passage for gas traverses the fet, gree a small hole 
of suitable section communicating with the outer air is pierced in 
this passage. An india-rubber tube, Fig. 9, connects this gas pipe 
with the gas supply of the engine, and at the point of junction is 
fixed a small graduated cock—which may be called the gas cock— 
the degree of opening of which regulates the proportions of the 
explosive mixture. The method of starting is as follows :—The 
engine must previously have been stopped at the ignition point, 
which is easily done by means of the three-way cock. The induc- 
tion coil is fitted with a contact-breaker which interrupts the flow 
of sparks between the platinum points. When this is done the 
three-way cock is first opened, and then the gas cock to the marked 
position. The fly-wheel is slowiy turned to draw in the explosive 
mixture, which enters the cylinder through the seating of the 
porcelain stop. When the piston has made two-thirds of its stroke, 
the three-way cock and gas cock are closed. Then the plug of the 
large gas cock used when the engine is running is turned, and set 
at the position convenient for starting. The fly-wheel is turned 
backwards to compress the charge, the current switched on, the 
spark produced, the charge ignited, and the fly-wheel receives an 
impetus sufficient to start it. For motors of 20-H.P. and under, it 
is necessary to compress the charge slightly—as just descri 
because the passive resistances are proportionately great ; but with 
larger engines this is not necessary, and the operation is as follows. 
A small pet-cock is fixed on the cylinder above the compression 
chamber, forming a communication between its interior and the 
outer air. The engine must be stopped, not at the point of 
ignition, but somewhat in advance, with the crank at an angle of 
90 deg., which as before described is easily done by means of the 
three-way cock. The piston has then made about half its stroke ; 
the gas-cock is opened to the marked position as before, as is also 
the three-way cock. As the gas is under slight pressure, it enters 
the cylinder through the seating, and draws in air with it by the 
small oblique hole. The explosive mixture thus formed guided 
fills the space behind the piston, peeies the burnt gas by the 
cock at the top of the cylinder, which must be opened previously 
to that for the admission of the In about a minute—for a 
50-horse power engine—the cylinder is full of explosive gas, and 
the cock above the cylinder, the gas cock, and the three-way cock 
are then closed. As before, the large yas cock is opened to the 
starting position, the current switched on, the charge ignited, and 
sufficient impetus given to the fly-wheel to start the engine. 
By this method the large engines which have now been at work 
more than a year are started with the greatest ease. 

Working with petroleum vapour.—In France, where the duty on 
petroleum and its products is very heavy, its application to gas 
engines is and must be very limited; but in the provinces, and in 
districts where there are no gasworks, a motive-power certain in 
action and easy of application is a matter of considerable import- 
ance. An attempt was therefore made to improve on previous 
applications of this source of power, and in the last combination 
this attempt has been su ul, Previous methods, as is well 
known, consisted in passing air through or over volatile liquids, the 
surfaces of contact being increased in several different ways. The 
petroleum was allowed to percolate through porous no 
or was agitated by vanes to facilitate evaporation. These methods 
involved the following inconveniences, The liquids which were 
used of very low density —from 0°650 to 0°700—were com of 
various elements of different densities, and the air which passed 
over them was at first carburetted by taking up the more volatile 
constituents, until the liquid i d ind y, and the con- 

ration, until at 





stituents became more and more difficult of eva 
last a useless residuum was left, which had to thrown away. 
The engine, which worked well at first, gradually slowed down 
until it to develope any motive power. In addition, the 
intense cold caused by the evaporation reduced the liquid to 
a condition unfavourable to the saturation of the air. This 
difficulty was surmounted by applying heat, either to the air before 
its introduction, or to the liquid itself, but the gradual impoverish- 
ment of the liquid still remained. Another very serious defect 
accompanied all the systems employed. During the distillation of 
the petroleum to obtain the light essences, a certain proportion of 
organic and mineral substances was carried over by the vapours 
given off, and these again were taken up in an im ipable form by 
the air during its contact with the liquid, and when subjected to 
the high temperatures produced in the slide and cylinder formed 
a thick crust, which after a few ae not only necessitated a 
thorough cleaning out, but also effected the moment of ignition by 
clogging the edges of the ports. This of course refers to the slide ; 
but the result was equally objectionable whether the above-named 
arma — or et er os liquid was a introduced 
e cylinder by spray or injection pumps ; a rapid incrustation 
resulted in either tng 4 : a : 
Carburator.—To get rid of these defects the arrangement shown 
in Fig. 10 was adopted. A receiver containing products of low 
density is placed immediately above a spiral horsehair brush fixed 
in a jacketted chamber heated by the hot water from the motor, 
which neutralises the ao eee due to evaporation. Below this 
receiver is fixed a cock with a graduated disc, by which the supply 
of the liquid is lated according to the consumption of the 


engine, Close to this is another cock, —s the hot water 
coming from the rassey hy egy of the engine, and this water, ata 
temperature of about 50 deg. Cent.—122 deg. Fabh,—mixes inti- 


mately with the petroleum vapour, which it carries along with it in 
its fall on to the brush, and by the time that it seecbes' the lower 








receiver the complete evaporation of the light essence has been 
effected. A safety valve through which the gas is admitted to the 
motor obviates any backward ignition, It might be thought that 
the water would absorb a part of the light essence, and so cause a 
considerable loss; but this is not the case, and experienve shows 
that the whole of the carburetted vapour is volatilised. The only 
constituents absorbed by the water are the mineral and vegetable 
substances before-named, and all incrustation from this cause is 
completely prevented. After several months’ working, the engine 
is in as good condition as on the first day. Moreover, there is no 
fear of the gradual impoverishment of the liquid, as the whole of 
the volatile constituents are evaporated from each part as it flows 
through, so that the unig is always regular from beginning to 
end, and the power given off is always the same. 

Engine trials.—The Simplex engine has been tested with the 
following gases:—Coal gas, Dowson gas, gas from the Lencauchez 
generators, = vapour, wood gas; and with all of them it 
works equally well. In spite of the high initial pressure to which 
the explosive mixture is subjected, the working is always easy and 
noiseless, This result is attained by determining the point of igni- 
tion not at the dead point, as proposed by Beau de Rochas, but 
somewhat later, when the piston bas already made part of its forward 
stroke. At first sight it might be supposed that this would entail 
a loss of power, but experience shows that though the area of the 
diagram is diminished, the power registered by the friction brake is 

reater, Starting is also made easier by this method of working. 
The application of gas engines for driving dynamos has often 
led to fallacious results, and so far cannot be said to have been a 
success. It must be acknowledged that in most installations, espe- 
cially those on the incandescent systems, to’ which it has been 
applied, the light has not been steady, but subject to fluctuations 
disagreeable and trying to the eyesight. Onthis account the use 
of gas engines for lighting purposes bas been very restricted, 
although from the nature of things there should be a large field 
for their employment in that direction. It has been sought to 
remedy this defect by employing a double-cylinder engine and a 
countersbaft, with —- on both countershaft and dynamo. 
The evil is thus diminished, but at the needless expense 
of higher first cost, increased s required, and a more 
complicated engine, as a better result may be obtained by 
simpler and cheaper means. Several months’ experience at 
Mr. T. Powell’s works in Rouen shows conclusively that a 
gas engine with a single cylinder driving directly on to a 
dynamo placed as close as possible to the fly-wheel gives ‘a better 
result than the complicated arrangement above described. This 
statement can easily be practically demonstrated, All that is 
required is, first to drive a dynamo in close proximity, trusting to 
the normal slip of the belt to minimise the fluctuations of speed, 
and then to drive it at a considerable distance. A marked advan- 
tage, which may easily be explained, will be found to result from 
the first plan. With short belts the shock of the explosion is not 
communicated to the dynamo; but, on the other hand, by driving 
at a long distance the eds increases the whipping of the belt, and 
transmits an amplified blow to the dynamo. Some persons urge the 
objection that the slip of the belt under the first-named conditions 
causes a loss of power ; but this does not seem to be the case, as 
the number of lamps lighted per horse-power per hour is the same 
at a short as at a long distance, as has mn confirmed by experi- 
ence. But, even admitting that there is a slight waste of power, 
the loss is certainly less than that resulting from the use of a 
countershaft, which, as demonstrated by recent experiments in the 
United States, may amount in some cases to as much as 20 percent. 
of the power transmitted. 

Tests of consumption.—Trials were carried out on the 7th and 8th 
November, 1885, by Dr. Aimé Witz, of Lille. Leading dimensions 
of the engine:—Diameter of cylinder, 7jin.; stroke, 15#in. ; 
ao, 160 revolutions per minute. The effective work given off by 
the motor was measured by a Prony brake, the arrangement being 
that adopted by Messrs. Steward and Brooks. The ordinary 
lighting gas used contained about 5400 calories per cubic metre— 
about 600 heat-units per cubic foot—at constant volume; the 
Dowson gas, comparatively rich in carbonic oxide, about one-fourth 
of that quantity. Mean pressure of the town gas, 20 mm,—in.— 
of water; of the Dowson gas, 55mm.—2jin. November 7th, 
1885:- -Duration of trial, one hour; effective horse-power, 6°70; 
consumption of town gas per effective horse-power per hour, 
22°09 cubic feet; reduced to Odeg. C. and 760mm. barometer, 
or 32 deg. Fah. and 30in. barometer, consumption 21°55 cubic 
feet; water, per effective horse-power per hour, 5°47 gallons; 
temperature, entering, 51 deg.; effluent, 135 deg. Fah. 
Duration of trial, two hours; effective horse-power, 8°67; 
consumption, 20°66 and 20°12 cubic feet; water per effective horse- 

wer per hour, 4°44 gallons ; temperatures, 51 deg. and 144 deg. 

ab. Duration of trial, one hour; horse-power, 9°28; consump- 
tion, 21°23 and 20°73 cubic feet; water, 4°38 gallons ; tempera- 
tures, 50 deg. and 172 deg. Fah. November 8th, 1885 :—Dowson 
. Duration of trial, two hours ; horse-power, 7°12; consump- 
tion, 89°97 and 88°03 cubic feet ; water, 5°83 gallons ; temperatures, 
48 deg. and 144 deg. Fah. Duration of trial, thirty minutes; 
horse-power, 3°61; consumption, 188°14 and 114-85 cubic feet. 
Duration of trial, thirty minutes; horse-power, 5-26; consumption, 
100°71 and 97°88 cubic feet; consumption of oil (Moehring), 
5°68 oz. per hour. Other trials of the Simplex motor have given 
the following results: A 50-horse power engine, working with a 
load of 35 to 40 effective horse-power, consumes daily, with a 
Dowson generator rather underpowered, 511b. of English 
anthracite coal per hour, equivalent to a consumption of from 
1148 lb, to 1:301]b. per effective horse-power r hour, 
inclusive of everything. A 16-H.P. engine, supplied with coal gas 
and working with a load of 12 effective H.P., uses 2327 cubic feet 
od day of ten hours, or 19°4 cubic feet per effective H.P, per hour. 
ese two engines are in constant work, and their consumption is 
calculated from the daily records kept for several months, and not 
from experiments. From the low consumption obtained by the 
use of poor gases, a considerable development of the manufacture 
of large gas engines may safely be predicted ; for their consump- 
tion is more economical than that of the best steam engines, This 
has now been conclusively proved, 








NOTES IN PARLIAMENT. 
THE following subjects relating to matters of interest to engineers 
have received attention during the past week :— 


The electric lighting inquiry.—On the 15th the Earl of Crawford 
and Balcarres, in moving that the minutes of evidence and proceed- 
ings in the local inquiry on the electric xy provisional orders— 
Metropolis—held by Major Marindin, R.E., by direction of the 
Board of Trade, be laid before the House, remarked that there 
was a great desire on the rart of the large number of persons who 
were interested in the new branch of industry of electric lighting 
that copies of the evidence and proceedings in the inquiry he 
sohesned to should be obtainable by the public. He had applied to 
the Board of Trade upon the subject, but he had been informed by 
them that, although the Board had no objection to the publication 
of the evidence and ee taken before Major Marindin, they 
felt bound to refuse his application on the ground that the printing 
of the evidence and proceedings would involve very great expense. 
He hoped that her Majesty’s Government would not oppose his 
motion, He begged to move the motion that stood upon the paper 
in his name. e Earl of Limerick regretted that he could not, on 
the part of her Majesty’s Government, assent to the motion of the 
noble Earl. The noble Earl was perfectly accurate in stating that 
the only objection which the Board of Trade had to the production 
of the evidence and proceedings was on account of the _— expense 
it would entail. The inquiry had occupied eighteen days, and the 
report of the proceedings extended over 1300 pages of printed 
matter, and the Department considered that unless some very 





strong case was made out for printing this large mass of matterand 
circulating it among their lordships they would not be justified in 
incurring the expense of taking that course. He therefore felt 
himself compelled to refuse his assent to the noble Earl’s motion. 
The motion was by leave withdrawn. 

The Light Railways Bill.—On the 15th Mr. Salt brought up the 
report of the Committee on this Bill. 

Private business.—On the same day the Lords’ amendments to 
the following Bills were considered and agreed to:—The Golden 
Valley Extension Railway Bill; the Metropolitan Electric Supply 
Bill; the South Hampshire Railway and Pier Bill; the Swansea 
Corporation Bill; and the Wigan Borough Extension Bill. The 
Mumbles Railway and Pier Bill was read athird time. On the 
motion of Mr. Courteney, a number of amendments and additions 
to the Standing Orders were agreed to, the changes having refer- 
ence to turnpike roads, tramways, the supersession of the Metro- 
politan Board of Works by the London County Council, and letters 
patent. A new Standing Order was Renter to follow Standing 
Order 8, providing for notice in the official journal of the Patent 
Office before application could be made to Parliament for a Bill 
relating to letters patent. A new Standing Order relating to the 
deposit of plans and sections with the London County Council was 
substituted for Standing Order 28. New Standing Orders—166 A 
and 168 C—were inserted, one dealing with the application of the 
provisions of the Railway and Canal Traffic Act, 1888, as to the 
revision of rates, and the other requiring a statement of the length 
of a tram road, a long street or road in every Tramway Bill. @ 
Lords’ amendments to the Merchant Shipping Act Amendment 
Bill were considered and agreed to, 








LEEDS ASSOCIATION OF FOREMAN ENGINEERS AND DRAUGHTSMEN, 
—The annual excursion of this Association, which took the form of 
a visit to the Britannia Ironworks, Gainsborough, the property of 
Messrs. Marshall, Son, and Co., Limited, was held on Wednesday 
week, when about forty honorary and ordinary members of the 
Association, including Messrs. J. C. Moorhouse, president, T. 
Craister, vice-president, and J. Yates, ex-president, left Leeds by 
saloon attached to the 10 a.m. Great Northern Railway Company 
South express, arriving at Gainsborough at 11.23, where they were 
met by Messrs. Irons, Cribb, &c., and driven to the Britannia 
Works, which were founded by the late Mr. William Marshall, the 
father of the present managing directors, Mr. James Marshall and 
Mr. Henry D. Marshall, in 1848. The total area of these works is 
over 16 acres, of which the shops cover an area of about 14 acres, 
and judging by appearances, the remaining yard room is being rapidly 
converted intoshops. About 10 per cent. of the inhabitants of 
the district are engaged at the works, 2350 hands being employed in 
the manufacture of portable engines, compound engines, stationary 
engines of various types, vertical engines, electric light engines, 
traction engines, boilers of every description, thrashing machines, 
corn grinding mills, circular saw benches, and plete outfits of 
tea and coffee machinery. Arriving at the works, the party were 
conducted to the general offices, where they were received by Mr. 
James Marshall, and joined by Messrs. Herbert and William 
Marshall, sons of the managing directors, These offices are well 
equipped, and by an efficient system of telephones they are in con- 
nection with the whole of the shops, giving direct communication 
between the office and the heads of the various departments. 
Passing from the general offices, the drawing offices were next 
visited, then the engineers’ stores, where various parts of the 
standard engines, for which the firm are world famed, are kept 
until required for erection or to replace a similar part in some 
distant land. The party then passed through the boiler yard, in 
which were stored a very large number of boilers of various types 
and sizes, on their way to the engineers’ department, where the 
tools specially adapted to the work were very closely inspected by 
the bers, who showed great interest in the various tools, many 
of which were at one and the same time doing three or four opera- 
tions which ordinarily would be done on as many machines, 
this department, as are all the others, is well supplied with 
power and hand cranes, these owing to the general light 
character of the work, being mostly of a lighter class than one 
is accustomed to see in Leeds. Afterwards the galleries were 
taken en route, where the lighter machinery, screwing, &c., is 
carried on, the copy milling machine attracting special attention. 
The heavy tool bay was then visited, this being devoted to the 
heavier stationary engines, &c., several of which were in course of 
construction. Passing through the castings’ store, where the seve- 
ral castings are kept prior to their issue to the shops, the 
foundry was next visited. This is a fine building, and in this, as 
in all the shops, every man seemed to have ample room to get 
round his work without the crowding one is accustomed to see. 
Hydraulic, pneumatic, power and hand cranes, travelling: and 
statio , abound in all directions, and two pneumatic mould- 
ing machines, one of which is capable of turning out eighty 
complete boxes in an hour, were very freely discussed. Pro- 
ceeding through model store after model store, at last the 
cupola stage was reached, and here a grand economical feature was 
noticed. The works are built on a hillside, and the coals, coke, 
pig iron, &c., are delivered direct from the railway on to the cupola 
stage level, the foundry floor being some 25ft. lower. The boiler 
shop was next visited. This is divided into six large bays, in which 
boilers of all descriptions were being built up. Special multiple 
drilling machines, rivetting machines, bending machines, flanging 
am &c., were most minutely examined. Hitherto the party 

ad kept to the north side of the Manchester, Sheffield, and Lin- 
colnshire railway, but now, passing by means of a tunnel under the 
rails, the south side was reached, and the brass foundry was first 
visited, then the electric light engine house, where dynamos 
by Siemens and Compton were being driven by fast-running 
engines constructed by the firm. The smithy was specially 
noticeable for the neat stamping turned out. In the wheel 
shop the wheels for portable and traction engines were being 
put together in an almost incredibly short time. Passing 
through the bolt and nut shop, the engine store rooms were 
reached, where a number of finished engines were to be seen; but, 
considering the great activity in the several departments visited, 
the stock was small, the output evidently not much more than 
keeping pace with the demand. In the next bay were a large 
number of engines and machines Po ready for shipment, and 
further on in the same block of buildings was another large 
machine shop, which, like the others, contained much interesting 
novel machinery, a large portion being specially constructed to 
meet the requirements of the branches of engineering in which 
the firm have made themselves so renowned. In the machine 
fitting shop, and in the frame shop, much interest was taken in the 
tea and coffee plants and thrashing machinery which were in 
course of construction. In the rapid extensions which are being 
continuously carried on it is necessary to cut away vast portions of 
the hill side, which is composed of marl and gypsum. The latter 
is reduced to a fine powder in a disintegrator, and disposed 
of in the neighbourhood, while the marl is converted into bricks 
on the premises, the brickyard being fitted with the latest 








machinery for the purpose. From the brickyard the visitors pro- 
ceed the engine, paint, and packing shop, log sawmills, 
the machine erecting shops and i wood-working department, 
thence back to the general offices, At 3 p.m. the 


aia were 
entertained by Messrs. Marshall at luncheon at the Sun Hotel. 


Mr. James Marshall, supported by Messrs. Moorhouse, Craister, 
and Yates, occupied the chair, and Mr. Herbert Marshall, 
supported by Messrs. W. Marshall and Tempest, the hon. sec. 
Leeds Association, the vice-chair. The chairman gave a most 
cordial welcome to the Association, and Messrs, Moorhouse and 
Craister responded and expressed the t pleasure experienced 
by one and all, A most enjoyable and well-spent day was ended 
by the announcement of the arrival of the conveyances to carry 
the party back to the station, where the saloon was attached to the 
6.53 train, Leeds being reached about 7.30 p.m, 
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SIR JOHN FOWLER, K.C.B., AND MR. B. BAKER, MM. INST, C.E. ENGINEERS. 
(For description see page 166.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Measrs. Gero_p and Co., Booksellers, 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocrrs News Compayy, 
81, Beekman-street. 


——SSESESEEEEEE 
PUBLISHER'S NOTIOE. 


+,» THE ENGINEER is placed aratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLONIES FRANCAISES, ESPLANADE DES INVALIDES, 

+,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de UV Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Espl le des Invalid 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 





*," All letters intended for insertion in Tuk Enorneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y ti 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble ond conjusion, we find it necessary to inform 

: that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F. B. C. (Guildford).—No general answer can be given to your question. The 
furnace that will suit slack may be quite unsuitable for round coal, Again, 
you have not said anything about the draught available, the price of fuel, the 
power required, or the kind of boiler. If you are in a position to give full 
information on these points we shall be happy to advise you. 

T. C.—The boiler, plain cylindrical, with large return tubes, is popular in 
the United States. It has the defects of all externally-fired boilers, that the 
plates over the furnace are liable to crack, and the rivetted seams in the 
bottom to leak. If the workmanship is good, the plates thin, the water soft 
40 that it gives little deposit, and the furnace large, and rate of combustion 
moderate, the boiler will give very satisfactory. results, 

ARcHITECTURAL StupENT (Scantlings in Roof Structures).— There have 
been no replies to your question, and there are no books that enter into the 
subject in the comprehensive way you require. If youcan find the stresses 
in any member you may apportion the necessary jorm and sectional area of 
that member by giving each unit of section a certain maximum amount of 
load or stress. But whether that shall be 2, 8, 4,5, or 6 tons per square 
inch, or whether T, L, Z, U, H, or bar sections shall be used, must depend 
on the practical experience and judgment of the designer. 








DINAS BRICKS, 
(To the Bditor of The Bngincer.) 

Six,—My attention has just bien drawn to a letter in your issue of 
July 12th, inquiring as to the manufacture of Dinas bricks. I have g eat 
Pleasure in iufurming your correspondents, through you, that no bindin 
agent other than lime is employed in their manufacture. A great deat 
however, depends on the proportions employed. Having been tically 


engaged in their manufacture, I shall, no doubt, be able to further assist 
your correspondents if they will apply to me direct, THomas JENKINS, 
10, Berkeley-)oad. Crouch Eud, - 
August 19th, 


CIRCULAR SAWS. 
P (To the Bditor of The Engineer.) 

1R,—Can any of your readers furnish me with the following informa: 
tion :—(1) About how =a revolutions does the fastest reden sawing 
machine work ; of course I mean the number of revolutions of the saw ? 
(2) About what diameter of circular saw is the largest in use, either at 
rea or abruad? (3) Who are considered about the best makers of 
circular saws of large diameters? (4) About what thickness are circular 

8aws above 6ft diameter ? D. M. 

Woolwich, August 17th. : 





MORTAR BEDS. 
(To the Editor of The Engineer.) 
wet should feel o for information of the best system of mortar 
h or laying paving me recommend sp ing the mortar, 
others putting it in pyramids at the corners, sides, and middle, and let 
"oun bet its own mortar bed, INQUIRER. 
8) s 





SHEARING HOT STEEL. 
(To the Rditor of The Engineer.) 
Sir,—Would any reader be so kind as to inform. me how to ca'culate 
> pressure required to shear hot steel and cold steel by hydraulic 





shears? I am at a loss to know whether to take the angle of the shear 
blades into account. I will give you an example. 

First : Hydraulic press for cutting hot steel slabs 24in. by 8in. section, 
required 1000 tons total pressure ; 24 x 8 = 192 sq. in.; “ = 5°2 tons 
per square inch, 

Secondly : 10in. cylinders, 7001b. per square inch, cutting 16in. by }in. 
steel (hot)—16 x ‘5 = 8 sq. in; 10in. @ = 78 aq. in.; 78 x 700 = 24 tons ; 
24 ~ 8 tons required to shear 1 square inch, 

I should like very much if any reader could give me any data on the 
bject. STUDENT. 
iddlesbrough-on-Tees, August 20th, 


SUBSCRIPTIONS, 

Tue Enomeer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. «+ 
Yearly (including two double numbers) .. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. THe EnoIneer is registered for transmission abroad. 

A complete set of Tax Enoineer can be had on applicatwn. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers pa 
at the published rates will receive Tak EnGIngER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, lum, Brazil, British 
Columbia, British Guiana, Canada, Cape of Hope, Denmark, 
Hawaiian Islands, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands tius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Pi Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japun, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 


Sandwich 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order wm payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices Displayed Advertisements in “ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
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ALTERATIONS te standing advertisements should arrive not 
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Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. Sydney White; all other 
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THE STOWAGE OF COAL IN WAR SHIPS. 


Tue British Admiralty has not hitherto been celebrated 
for wisdom. Its bitterest critics, however, cannot con- 
demn the policy which has led to the annual fighting of 
a mimic naval war. ‘the lessons taught are mani- 
fold. They concern a multitude of facts, opinions, 
deductions, and surmises; confirming some, uprooting 
others, destroying for ever not a few. We he no 
intention of going over the whole ground; experiences 

uired in the engine and boiler-rooms supply us with 
quite enough to write about. Day by day we learn more 
as to the real capabilities of the machinery of our fleets, 
and each day it mes more apparent that not only the 
engines and boilers of our ships of war, but all the 
arrangements essential for their effective use seem to have 
been designed in ignorance of facts that ought to have 
been patent to any engineer with sea experience. We 
pro here to bring some of these facts before our 
readers. We have no desire to deal harshly with any 
man or group of men. The defects which have come 
under our notice are far more the result of an effete 
system than of the incapacity of individuals, 

A primary consideration with competent engineers is 
that facility for repairs shall be provided in any and 
every machine. We once saw a very large water-wheel, 
which was so imperfectly constructed that it was im- 
possible to take out a defective bucket and replace it with 
a new one without removing every bucket on the wheel. 
The assumption was, we suppose, that buckets would not 
break ; unfortunately, they were made of very inferior 
sheet iron, and bucket after bucket broke, and in less 
than a year the wheel was useless. Similar blunders are 
committed in our ships of war. During the manceuvres 
of last year, when a piston-rod packing gave way in one 
engine-room, the engines driving the other screw had to 
be stopped, as it was impossible to shut steam off the 
broken down engines independently of their fellows. This 
happened. in two different war-ships, which were thus, 
notwithstanding theirtwin screws, totally disabled for some 
hours. The lesson taught ought to have borne fruit, but 
it did not, and it was found necessary, only the other 
day, to draw fires and let down steam in all the boilers of 
a large vessel in order to repair the pipe of a steam winch, 
and all this because of the absence of a stop valve. It 
will scarcely be believed, but it is nevertheless true, that 
in several ships of war there are no separate stop valves 
on each boiler. We have heard it stated that since the 
oe on board the Thunderer, isolating boiler stop 
valves have been prohibited in the Navy. it this is true, 
it supplies an example of red tape which would hardly be 
credi as the work of reasonably intelligent men. 
Another explanation is that the Admiralty does not care 
to incur the cost of stop valves; anda third is to the 
effect that they would add too much to the weight of the 
machinery. Our readers may select’ which of these 
= they please ; they are, one and all, indescribably 


There is reason to believe that defects yet more flagrant 
than those we have indicated exist. The Times corre- 
spondents with the fleet appear for once to be engineers, 
or, at all events, to sufficient engineering know- 
ledge to make what they write valuable. To the corre- 
spondent on board H.M.S. Northumberland is due the 
credit of bringing before the world a question which has 





never yet been publicly discussed, and about which the last 
word has certainly not been said. A great deal is said 
about watertight doors, coal protection, and so on, but 
until the 14th instant no one has pointed out that the 
watertight bulkhead system entails in a man-of-war the 
stowing of coal in a multitude of cupboards, from which 
it can only be got. to the boiler furnaces with great trouble, 
slowness, and loss of time; and not only this, to get the 
coal stowed on board at all presents unusual difficulties. 
We cannot do better than quote the words of our con- 
temporary : “So great is the labour of getting the coal 
properly stowed on board this class of ship that the ship’s 
company of the Magicienne were unequal to the task, 
and a working party of fifty men had to be sent to their 
aid from the otasiabereed. The delay thus entailed 
might be fatal in actual warfare ; but that is not even the 
worst part of the matter. When the ship is steaming at 
full speed it is even more difficult to get the coal from the 
bunkers to the furnaces than it is when coaling to get it 
from the collier to the bunkers. This arises from the 
system of minute subdivision adopted in modern war-shipe. 
The Mersey, to take an example, has no less than twenty- 
nine separate bunkers, the majority of which are divided 
off one from the other by watertight compartmente. 
These bunkers are arranged in two tiers, one above the 
other, the vertical communication between the two being 
infrequent and inconvenient. The bunkers in the lower 
tier are first partially emptied to feed the furnaces, but 
they must not be completely exhausted without supplying 
the void from the upper tier, lest the stability of the ship 
should be endangered. Now, in order to convey the coal 
from the upper tier to the lower and thence to the 
furnaces, it must first be carried a considerable distance 
forward or aft to the orifice of communication between 
the two, and then carried an equal, or in some cases a 
greater, distance aft or forward along the lower tier in 
order to reach the only watertight door through which it 
can be fed to the furnaces. In many cases it has to pass 
through some half-dozen watertight doors in its transit, 
every one of which ought theoretically to be closed before 
the ship went into action. In that case the only way in 
which the coal could be conveyed from the upper tier 
bunkers to the furnaces would be by hoisting it 
up on deck and then lowering it into the stokehold. All 
this arises from the theoretical necessity of having a pro- 
tective deck covering engines, boilers, bunkers, and 


‘magazines, and a series of watertight bulkheads minutely 


sub-dividing the ship into watertight compartments. 
The theoretical necessity is indisputable, but in practice 
it is found to be quite impossible either to feed the fires 
with sufficient rapidity to enable the ship to maintain her 
proper speed or even to work her with due regard for 
safety when all the watertight doors are closed. As a 
matter of course, therefore, the watertight doors in ques- 
tion seldom are and seldom can be closed except for a few 
moments at a time for the purpose of drill. If closed 
during an action they might save the ship from sinking, 
but they would make it very difficult to work her safely 
and efficiently, and quite impossible to feed her fires 
sufficiently fast to enable her to escape by her speed. In 
point of fact, therefore, they are not merely useless but in 
very truth a mockery, a delusion, and a snare. If the 
Mersey went into action she would unquestionably do so 
with at least a dozen, and very possibly a score, of her 
watertight doors unclused. Every bulkhead which these 
doors are supposed to render watertight thus becomes not 
merely a superfluity but a hindrance. Without them the 
fires could be fed and the ship could be coaled with com- 
parative ease.” 

It is not to be supposed that we wish to see watertight 
bulkheads and doors done away with. We do want 
facts to be made public. We are all familiar with the 
statement that such and such a ship of war has steamed 
at such and such speed, but we are not all familiar with 
the fact that they can only attain the speed under condi- 
tions which could not possibly exist if they were fighting. 
It may be that it is impossible to introduce a better 
system. It is at least charitable to suppose that full con- 
sideration has been given not only to the stowage of coal, 
but to the fact that if it is to remain in the bunkers it 
might as well be on shore. That, in a word, all is done 
that can be done to facilitate the transfer of coal from the 
bunkers to the stokehole plates—that the result is what 
it is, is bad enough; but it is made infinitely worse by 
concealment and silence. Let us know the worst. Let it 
be clearly understood that when a ship with a nominal 
speed of 19 knots is at sea, she will steam at about 16 
knots, provided she is not under fire; that the moment she 
clears for action and closes the watertight doors, the 
supply of coal to the stokeholes is hampered, and that 
her fighting speed will not exceed 12 or 13 knots an hour. 
The very notoriety which we give to the facts may lead to 
the introduction of improvements. It does not follow 
that because the Admiralty has not been able hitherto to 
devise means by which coal can be got out of the bunkers 
of a man-of-war ready for action with sufficient rapidity, 
no one else can scheme a satisfactory solution of the 
difficulty. Every ship, or at least every type of ship, will 
present a special problem for solution. We shall be glad 
to hear how the question is dealt with in our new ships of 
war. 

The more we learn concerning the dealings of the 
Admiralty in past years with the machinery of ships of 
war, the more clearly do we understand how little con- 
sideration has been given to the most important portions 
of the ship. An enormous amount of attention has been 
devoted to the hull, the armour, and the guns; but the 
machinery, without which all the rest is useless, has been 
treated as an evil, necessary it is true, but still an evil. 
The steam engine is régarded as a drudge, and it has been 
treated accordingly. The time has now come, however, 
when it must take the place in the consideration of 
designs for ships of war to which it is really entitled. 
Huge guns and cannon are alike useless without propelling 
machinery. A ship of war is a compromire from stem to 
stern, but due importance in arranging the terms of this 
compromise has not up to the present been assigned to 
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engines and boilers. With the advent of a great addition 
to our fleet comes the time for a change in this respect; 
care must be taken that it is a change adequate to the 
occasion. 


FACTORY LEGISLATION IN INDIA, 


THE conditions under which so many of the new 
industries recently introduced into India have to be 
carried on differ so widely from those which govern 
similar undertakings in this country, that hasty legislation 
with respect to such industries is greatly to be deprecated. 
We are glad to observe, therefore, that Lord Reay, the 
Governor of Bombay, being fully alive to this fact, has 
taken occasion to express his dissent from many of the 
provisions of the Act by which it has been sought to 
_— on the proprietors of manufacturing works in 
India restrictions almost identical in character with those 
which are in'force among ourselves. Primarily has it 
been sought to enforce certain limitations as to age among 
those: who may be employed in such works, and these 
limitations would appear to have been fixed without due 
consideration being given either to the character of the 
natives of India or to the far earlier development in 
every respect which is common to both sexes among them 
as compared with that ruling among more northern 
nations. Perhaps there is nothing that more forcibly 
strikes the European when first making acquaintance 
with the peoples of India than the extraordinary precocity 
of the more youthful among them. If a gang of coolies 
be watched, it is quite amusing to see the lead that is 
assumed towards them by the mere juveniles of the party. 
They are the foremost in giving directions, and pena 
do this with an intelligence beyond that apparently 
possessed by their seniors. It is further mes 8 that 
such children make up—and even more than make up— 
by their activity for the lesser loads they are capable of 
bearing as compared with their adult companions. 

It is a fact fully recognised by those who have had long 
acquaintance with the habits of the Indian native that 
this precocity, which so early manifests itself, remains 
apparent until the age of puberty is reached. Once that 
period of life be passed, the distinction ceases to be 
observed among the males. As to the early age at which 
female development is attained in India we have many 
cogent proofs. But in both sexes the physical and mental 
powers are advanced fully five or six years earlier than 
among the races of Western climates. It is manifest, 
therefore, that to attempt to legislate for restricting the 
age of employment in Indian factories on the same basis 
as has been adopted in England is to show an ignorant 
disregard of the interests of the people, and to subject 
them to disabilities which are wholly unnecessary, and in 
many ways most undesirable. We have referred to the 
precocity in intellectual development. Now one of the 
main arguments for the restricted age at which children 
are permitted to work in our own factories rests upon the 
small degree of intelligence they can exercise to protect 
themselves from the dangers attendant on the use of 
machinery. In the case of the native children no such 
precautions at the same level of age need be exercised. 
As we have said, they are capable, five or six years in 
advance of European children, of fully taking care of 
themselves. To exclude them from profitable employ- 
ment, therefore, on this particular ground would be need- 
less, and it must tend greatly to retard the manufacturing 
interests which are now so widely spreading in our great 
Eastern dependency. 

A second point of which much is made among our- 
selves is the necessity for devoting much of the earlier 
youth of English children to their education. Whether 
the standard of this, and the number of years to be 
devoted to reaching it among ourselves, passes limits 
absolutely to be required, are questions upon which we 
need not here enter. But however these might be 
replied to, we believe there are few who would consider 
the introduction of a like standard and the term for its 
acquirement to be a necessity among the children of India. 
To educate these beyond the general level to which their 
parents aspire would be wholly to unfit them for the pur- 
suits which are hereditary among them—that heredity 
constituting an important factor in deciding whether the 
standards of compulsory education in India and England 
should be assimilated. As to this we have important and 
most conclusive testimony borne by all the missionaries 
who have so long worked what were for years the 
almost exclusive agencies for education in India, and the 
results of their own working have been pronounced by 
them to be most unsatisfactory. So much have these 
tended to dislocate the social system among Indian pr 
that even the most ardent proselytizers have found it 
desirable carefully to limit the standard of education to be 
given in the mission schools. All that it is desirable to 
afford in that way can be imparted to a native child 
before the age of eight years has been passed. The 
educational argument, therefore, to which we have referred 
as being employed for the limitation of age at which 
children may be worked in our home factories, completely 
breaks down in the case of those who may seek employ- 
ment in the cotton, paper, and other mills of India. 

There are many other points of dissimilarity which 
should nullify any attempt to legislate for factories in 
India upon the same bases as direct legislation in European 
countries. The conditions necessary for the preservation 
of bodily health in the one country differ entirely from 
those of the other. Climatic considerations largely affect 
these. What comparison can be made between a mill or 
factory situated in the close atmosphere of a back street 
in Manchester or Liverpool and a similar building in the 
outskirts of an Indian city? The one is surrounded by 
high erections which shut out air, the other towers above 
the single-storied buildings which almost entirely com- 
pose the Eastern town. In the one case the influx of cold 
air has to be carefully guarded against, with the conse- 
quence that the air in the rooms becomes vitiated; in the 
other it is a necessity that theseshould always beopen to the 
freest possible of draughts. Legislation, ra which 
insists as regards European factories upon a certain cubical 
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space in relation to the workers employed must be wholly 
unnecessary in respect to those of India. In no way,con- 
sequently, can the two instances rank pari passu, and an 
attempt to impose restrictions in India of the kind 
sone desirable among ourselves, must be founded upon 
a complete misunderstanding of the needs and require- 
ments of Eastern countries. It can be no matter for 
surprise, therefore, that the ideas formulated at home 
and sought to be imposed upon the Government of 
India have called forth strong remonstrance from those 
responsible for the administration of the latter country. 
In such a matter it will be far the wiser course to leave 
to local experience the decision as to what is necessary, 
for the opinion of home experts with respect to it is 
calculated to be both hampering and misleading. 


RAILS, 


ConsIDERABLE attention has of late been called to the 
physical properties of steel rails as determined by the 
conditions and the form of section during rolling, while, 
on the other hand, there seems to be a tendency to dis- 
place the chemical composition from its position of being 
practically the sole factor in determining the quality of 
the rail. Doubtless on these points the rebound has 
tended to carry engineers and others beyond the happy 
mean, though the arguments adduced before the American 
Institute of Mining Engineers, and over here by Mr. 
Sandberg and others, practically clinch the case. One of 
the main points, to which so much attention has been 
ee is the hot and rapid rolling of the hars, com- 

ined in many cases with unsuitable sections, all tend- 
ing to produce soft and unsound rails. For a good 
design the wearing surface on the head of the rail 
should be as large as possible, and sufficient depth 
should be provided to allow for abrasion. Further, the 
depth of the section must be sufficient to give stiffness and, 
in the case of rails bearing directly on the sleepers, the 
flanges must be broad to give a large bearing surface. To 
attain these objects there has been a tendency to crowd a 
large proportion of metal into the head, thus taking it 
from the web and foot, which accordingly have to be thin 
if they are to be made of good depth and breadth respec- 
tively. This means that the centre and unsoundest part 
of the ingot goes into the head instead of into the web, 
where defects and impurities are more likely to be worked 
out, besides which the wearing part of the rail is not so 
thoroughly worked as it ought to be. These two factors 
tend to make the metal in the rail head soft and defective, 
although it is most important that the metal should be 
be strongest in that place. 


Rapid rolling and its concomitant hot finishing for 
these attenuated sections are under the present system 
inseparable from a large out-turn. The President of the 
Iron and Steel Institute, in his presidential address at the 
last meeting, notices the English tendency to adopt 
slowly-acting presses in preference to the steam hammer 
so that the metal is worked right to the centre instead of 
sustaining a more or less superficial blow. It is evident 
that slow and quick rolling bear much the same relation as 
the press and the hammer. Then, again, hot finishing means 
that the finished rails are soft, physically speaking, at 
least in the interior, and to a less extent throughout 
their substance, as they do not get the hard skin and 
more thorough compression obtained by colder finishing 
processes. If the out-turn has to be maintained, as it 
necessarily must be, could it not be done by using 
fewer passes and proportionately larger rolls? Besides 
the effect on the grain of the metal, this hot ages. | 
causes considerable internal strains during cooling an 
subsequent straightening unless the section is well 
designed. The slow cooling of the large head will draw 
the rail out of shape, and this necessitates much cold 
straightening, though the latter may be largely dispensed 
with by giving the rail a camber before cooling. In any 
case the strains so produced compel the use of a soft pure 
steel, as chemical hardness goes hand in hand with brittle- 
ness, the effect of which is likely to be much exaggerated 
by internal strains. 

There is still another defect noticeable in the rolling of 
these razor-like sections, that is, the metal is not pores 
supported by the rolls,and the grain is torn and distorted 
in the somewhat violent flow to attain the required form. 
As it is, many of the present sections seem more adapted 
for production in a universal mill than in ordinary rolls. 
In connection with this part of the subject, the fishing 
angles, on which the fish-plates bear, should be as large 
as possible, after taking all other circumstances into con- 
sideration, so that these parts may also get proper com- 
pression during rolling. 

When the rails bear directly on the sleeper a large rail- 
base is certainly called for, so that the sleepers may last 
as long as possible, and especially as the permanent way 
has so often to be laid A gsc § softer than that formerly 
in use. But when difficulties appear in rolling such a suit- 
able section, and at the same time a good wearing rail, it 
is evident that some method must be found to harmonise 
all sides of the question. Cast iron chairs bolted to the 
sleeper give a large bearing, and there is much to urge for 
the general adoption of this method. Metal sleepers need 
hardly be mentioned, the value of a good form is so obvious 
for this purpose. Another plan is to es the chair by 
a rolled steel base plate, as urged by Mr. Sandberg. In 
this form the same spikes that hold the rail may secure the 
plate, which can be made to give a practically unlimited 
beariug. Whatever means be adopted to obtain a good 
rail bearing, the rail itself must have sufficient weight 
and hardness to perfect the permanent way. If the rail 
is soft, either chemically or physically, the metal wears 
away too quickly, the head, and especially its ends, get 
battered and shapeless, so that the rail becomes usel 


—_—— 
eS 


ness with safety, owing to the partial elimination of 
internal strains. 





WATER FOR TRADE PURPOSES BY METER, 


Tue House of Lords has sustained the judgment of the Court 
of Appeal in Cooke, Sons, and Co.,v. New River Company,! 
deciding that if Messrs. Cooke’s house was a dwelling-house 
within the meaning of Section 835 New River Company's Act 
1852, they had no right to a supply of water by meter; ij 
their house was not a dwelling-house they had no right bn a 
supply of water at all. This decision practically places occy. 
piers or owners of business premises in the New River Com. 
pany’s district at the company’s mercy, and the unfortunate 
water consumer may find himself in the awkward fix of bein, 
compelled to supply his premises with water by the Factory, 
Sanitary, or Workshop Acts, to say nothing of his requisites for 
trade purposes, and of not being able to obtain a supply from 
the only available source, the New River Company. The judg. 
ment of the House of Lords goes further, and points out that in 
the Waterworks Clauses Act, 1847, there are no provisions for 
the compulsory supply of water for non-domestic purposes, and 
that water companies by incorporating in their Acts the Water. 
works Clauses Act, 1847, do not thereby incur any obligation to 
supply water for non-domestic purposes to everybody within their 
district, a course which might have, and has had, the effect of 
seriously interfering with the first and principal object of the 
Legislature—the supply of pure and wholesome water for domestic 
purposes, Consumers of water for trade purposes can only obtain 
asupply when not otherwise provided in the various companies 
Acts upon such terms as the companies may demand or by 
sinking wells on their premises, a course which many have 
adopted. The decision in this case was not arrived at without 
hesitation, and then only as a more eligible construction 
of that clumsy and curiously ill-drawn enactment, full of 
contradictions, and upon which it is almost impossible to put 
a satisfactory construction, the New River Company’s Act, 
1852, than the one contended for by Messrs. Cooke. The facts 
briefly were that the plaintiffs carried on business at a warehouse 
in Friday-street, E.C. No one slept or took meals in the house; 
but water was used for water-closets, washing the house and 
lavatories, and also for a hydraulic lift. Until shortly before the 
commencement of this litigation the New River Company sup. 
plied water tu the premises by two pipes, one for working the 
lift and the other for domestic purposes. The water for the lift 
was supplied by meter under an agreement, and that for 
domestic purposes according to the rateable value, £1583. The 
rateable value of property in the City having greatly increased, 
and the consumption of water having greatly decreased through 
the change of dwelling-houses into warehouses, the price of 
water—considering the quantity used—rose tenfold. Messrs, 
Cooke, thinking that they were paying too much, determined 
the agreement in the summer of 1886, and called upon the com. 
pany to supply the premises with water for all purposes by 
meter. To understand the grounds of this claim it is neces- 
sary to set forth portions of sections 35, 38, 40,41. “ See. 35, 
The company shall at the request of the owner or occupier of an 
house, or part of a house in any street within their limits, in whic 
any pipe of the company shall be laid, or of any person who shall 
be entitled to demand a supply of water for domestic purposes fur- 
nish such supply at the following rates: . . Water-closets, 
fixed bath or baths, or high service, to be charged extra.” Sec. 38, 
“That a supply of water for domestic purposes shall not include 
water for steam engines, warming or ventilating purposes, 
working any machine or apparatus, or for baths, horses, cattle, 
washing carriages, gardens, fountains, ornamental purposes, 
flushing sewers or drains, or for any trade or manufacture 
requiring an extra supply of water.” It will be observed that 
Sec. 35 describes water for baths to be water for domestic 
purposes, and Sec. 38 enacts that water for baths is not to be 
included in that term. Sec, 40, “That the company may 
supply any person or body within their limits, with water for 
other than domestic purposes, at such rates and upon such 
terms and conditions as shall be agreed upon between the com- 
pany and the person or body requiring the supply.” Sec. 41. 
“That the company shall at the request of any consumer of 
water, for purposes other than the purposes for which the rates 
or charges are hereinbefore provided or limited, or at their own 
instance afford a supply of water by meter or other instrument 
or mode for measuring and ascertaining the quantity of water 
so supplied, and may charge for such supply from 6d. to 74d. 
per 1000 gallons.” Clauses 40 and 41 seem to contradict each 
other, but Clause 41 is described in the marginal note as, “ Power 
to company to charge by quantity in certain cases.” The 
company refused to supply the premises with water 
for all purposes by meter, and the action was commenced 
in the Chancery division. The defendants contended that 
the plaintiffs were not entitled to a supply for non-domestic 
use at the rates mentioned in Section 41, except by 
agreement, and that they were ready and willing to enter 
into an agreement for the supply of water to the plaintiffs 
by meter for any non-domestic purpose; and as to the rates to be 
charged for the same, Mr. Justice Kekewich decided in favour 
of the plaintiffs, holding that their building was not a dwelling- 
house within the meaning of Section 35, and that according to 
the plain grammatical reading of Section 41, the company was 
bound to supply water thereto for all purposes other than those 
for which rates and charges had been provided. From this 
ruling the company appealed and obtained a reversal of the 
decision, the Court of Appeal taking the view that the words 
“ consumer of water” in Section 41 meant a consumer of water 
for domestic purposes, and that only those paying on the rateable 
value for domestic purposes could demand to be supplied by 
meter. The decision of the House of Lords may have far-reach- 
ing consequences with regard to the relations of consumers of 
water for trade purposes and water companies. Great dissatis- 
faction has been long expressed in the City at the charges of the 
New River Company, and the Corporation endeavoured to 
obtain a new supply from wells; but though they could sink 
wells they had no power to distribute the water therefrom. 
Probably the non-liability of the New River Company to supply 
water for other than domestic purposes may cause this scheme 
to be revived. 


TNE STATUS OF MAIL STEAMERS, 


Ir is with much satisfaction that we have read the announce- 
ment made in the House of Commons that the legislation of 
recent years forced upon the Government of India and our 
Crown Colonies by the Imperial Government, assigning to the 





whatever the amount of metal put into the head if the 
load is in excess of the elastic limit. Hardness is, there- 
fore, an essential feature, and is obtained, as we see, in 
two ways, by a suitable section and by colder finishing in 
rolling, both of which tend to increase the physical 
hardness, and indirectly allow greater chemical hard- 





mail st 3 of foreign Powers the status of men-of-war, is no 
longer to be maintained. A more one-sided or injurious piece of 
legislation than this was can scarcely be conceived, and it was 
forced upon Colonial administrations with a most reckless dis- 
regard of the remonstrances which it called forth from 
nearly all of them. The results of it soon proved to be those 


1 Tue Enoiveer, 22nd March, 1888, page 222, 
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which had been predicted by such remonstrants. Upon a foreign 
mail steamer in allour Colonial ports the Queen’s writ would 
not run. Debtors, once on board of them, were free from all 
chance of arrest ; and even if cargo had been fraudulently 
shipped, to the injury of the local revenue, no chance of redress 
remained. Side by side with the vessels of the Peninsular and 
Oriental, the Orient, and other such well-known British lines of 
mail steamers, might be lying perhaps those flying the flag of 
some third or fourth-rate Power; but the latter might claim 
all the immunities possessed by a man-of-war, and the conse- 
quent status of its captain and other officers, while the former 
were subject in every degree to the restrictions imposed upon 
ordinary mercantile steamers. Nor was this the worst 
feature in the case. While in British ports the foreign 
mail flag secured all the privileges accorded to combatant 
vessels, the British mail flag was conceded no such privi- 
lege in foreign ports, Priority, therefore, could in many 
ways be claimed by the foreigner to the manifest detriment 
of British owners, Whether it had been anticipated by our 
own Government that those of foreign countries would recipro- 
cate the advantages we had yielded, cannot be said; but 
reciprocation should manifestly have been secured before the 
invidious distinction was granted. More autocratic Govern- 
ments than our own were, however, quite alive to the incon- 
yeniences which must result from thus relieving mail steamers 
from the operation of the rules which generally govern the 
administration of their ports. Consequently they one and all, 
while gladly availing themselves of the exceptional advantages 
secured to their flags by the concession of the British Govern- 
ment, refused to grant like concessions to ourselves or to the 
vessels of any nationality. The protests made have been 
both vigorous and numerous, but it has required some 
two years of their exercise before they were yielded to, 
and the anomalous position to which our own flag had 
been degraded was redressed. That this has been even so 
tardily done is, however, matter for much congratulation, The 
mail steamers of foreign countries will now no longer possess 
immunity from the right of search accorded to the war vessels 
of all nations, and once again the absconding fraudulent debtor 
can find no security from arrest in consequence of his having 
sought it under a foreign flag in a British port. It is hard to 
see upon what grounds the immunity now withdrawn can ever 
have been granted, but we believe that it arose out of a merely 
sentimental complaint, due to the fact that many—indeed most 
of the foreign mail steamers—are officered by naval men. 
These asserted their dignity to be wounded by the enforcement 
of the authority of the Queen’s warrant or writ. This was 
surely too feeble a ground for the injustice towards our own 
flag which the concession ovcasioned, 


THE HEROES OF PEACE. 


Ir is well that bravery in the workshop should be recognised, 
for Britain, if not, as Napoleon contemptuously called us, “a 
nation of shopkeepers,” is certainly a nation of workers. Peace 
fortunately is the normal condition of England, and peace is 
necessary to industrial development. The vast expansion of 
business, with all the mechanical appliances for minimising 
labour and safe-guards for preserving life and limb, inevitably 
widens the field on which danger is to be found. The soldier or 
the sailor is not ignored when in some campaign either distin- 
guishes himself by conspicuous valour; neither should the 
workman in the realm of peace. John Smith, pitman at the 
Norfolk Works, Sheffield, did as gallant a deed on the 18th of 
May last as the records of industrial England can show. With 
a fellow-workman named Benjamin Stanley, he was engaged 
in the Siemens steel department. They were both lifting a 
large red-hot ingot which had only recently been cast in the 
pit. In the centre of the pit is a tank, in the middle of which 
the ingot was cast. The crane chain had been fixed on the 
ingot, and Stanley went to the edge of the pit to tighten it. 
Whilst thus employed he slipped, and fell into the pit, a depth 
of about 15ft. He then rolled into a space about a yard wide 
between the hot ingot and the side of the tank. In this, lite- 
rally, “ burning fiery furnace” he lay, stunned by his fall, his 
garments rapidly peeling in shreds off his back by the fearful 
heat, and his body swiftly roasting away before the intense 
white heat of the huge ingot. Smith saw the danger, put down 
a ladder, and commenced to descend. In the excitement he 
missed his footing, and also rolled into the cavity. Picking 
himself up, he rushed to Stanley, and tried to drag him 
away. To get hold of Stanley, the place being only 3ft. 
wide, Smith had to put his arms so close to the ingot that both 
limbs were badly burned. Still he struggled to get his mate’s 
body out of immediate peril, and succeeded in dragging it half- 
way up the ladder. At this point another workman came up 
and Stanley was taken to the surface. Smith, who was now 
much exhausted and suffering severely, was assisted out of the 
pit, and, with his companion, removed to the infirmary, where 
Stanley succumbed a few days later. Smith’s wounds were so 
serious that he is only now recovering sufficiently to give hope 
of returning to work. His bravery was rc A under the 
notice of the Home Secretary by Commander Smith, with the 
result that the hero of Norfolk Works was granted a second- 
class Albert Medal, which was presented to him by the Mayor 
in the presence of his fellow-workmen. A purse of gold 
(£20 17s. 9d. collected by the workmen, and £25 added by the 
firm) was also given to the gallant pitman. 


A NEW WIRE ROPE RAILWAY. 


THE \ce of rope and other light railways for the conveyance 
of small loads is gradually coming into favour in different 
countries, both for purposes of convenience and small cost. 
One instance of a new rope railway which may be mentioned 
1a8 been erected quite close to the river Saar, in Germany. The 
line runs from the Hostenbach collieries to the Voélklingen iron- 
works, and was opened last Oztober. It was constructed under 
the superintendence of Herr Polig, of Siegen, in order partly to 
facilitate the transport of steam coal from the Union pit of the 
Hostenbach collieries to the Vélklingen ironworks, and partly 
for the purpose of conveying the slack from these works to a 
tipping spot. The line for the carriage of coal begins at the 

ion pit, on the left bank of the Saar, and terminates in a 
central station on the right side of the river at the forges in 
the ironworks, from whence the coal is conveyed on a branch 
line to the place of consumption. Only a portion of the railway 
1s used for the transport of slack from the works to the tilting 
station, The line consists of two straight stretches, forming an 
angle of 89 deg., and at this angle is a curve station, which is also 
the tipping place for the slack. The length of the railway from 
the coal-loading station at the Union pit to the curve station 
18 1024 yards, whilst the-portion from the latter to the iron- 
works is 1870 yards long, making a total of 2894 yards. The 
steepest gradient is 1in 11. The line is double, one being for 
empty and the other for full buckets, so that continuous working 


engines. For the transport of steam coal there is used a nine- 
teen strand steel cable of a total diameter of 1°2in., for slack a 
cable 1°32in. diameter, and for the return journey of the empty 
buckets from the curve station to the pit a cable lin. in diameter 
is employed. The cables are kept at a proper tension by means 
of heavy weights. That portion of the line from the curve 
station to the ironworks crosses the Wehrden-road, and here an 
iron bridge has been built for the safety of public traffic. The 
efficiency of the railway is 17 tons of coal and 40 tons of slack 
per hour. The standards upon which the line is carried are 
38 yards apart from the ironworks to the curve station, with 
the exception of that portion which crosses the Saar, and which 
is 106 yards long, whilst those from the curve station to 
the pit are 43 yards distant from each other. Special catch 
arms have been placed on either side of the standards in order 
to prevent the cables from slipping. The loading station is so 
arranged that the coal from the pit runs on rails toit. There 
the coal is shot into hoppers from which the buckets are filled, 
the latter running on suspended rails into place under the 
hoppers. The buckets are received at the curve station by a 
workman, who pushes them over rails to the other portion of the 
line for further transport, On arriving at the central station in 
the ironworks, the buckets are not emptied there, but are sent 
over a branch line to the rolling mills, where they are tipped 
into hoppers, from which the coal is taken to the furnaces. The 
empty buckets are then placed on another branch line, filled 
with slack, and then sent back to the ironworks’ central station. 
Here they are put upon the main line for conveyance to the tip, 
where, after being tilted, they are returned to the pit to perform 
the same circuit, The buckets are attached to the cables by 
Otto’s patent apparatus, the line having been been erected on 
his system. 

BRUSSELS TRAMWAYS. 


Tue fifth wheel of a wagon is proverbially supernumerary ; 
but there is an omnibus in Brussels with a fifth wheel, which 
converts it into a tramcar at pleasure—somewhat after the 
manner of those which were the subject of a lawsuit in Man- 
chester. The vehicle has been constructed by the Métallurgique 
Company for the Société des Chemins de Fer Economiques, and 
more on the same system have been ordered. It is drawn by 
three horses abreast and has twelve seats inside, with standing 
room for nine persons on the two platforms, making twenty- 
three with driver and conductor. The fifth wheel is of small 
diameter, and has a flange in the middle of its rim; it is in a 
straight line with the two right-hand wheels, is hung on a beam, 
and is depressed on to the rails by the driver with a pedal. 
Train lines are laid wherever possible, but are not by any means 
continuous, as is very perceptible when passing over the rough 
paving setts. The four bearing wheels are plain ; and the flanged 
wheel merely serves as a guide for the driver, who has to keep 
his horses both parallel with the rails and in the middle of the 
way. If there were two small flanged wheels, instead of one, he 
would only have to keep the car parallel with the rails. 
Passengers are conveyed between the Bourse, or Point 
Central, and St. Josse Ten Oode, a distance of about two 
kilometres, for fifteen centimes, or three halfpence, half the 
former omnibus fare, with four horses. This new line forms a 
connecting link between the Brussels tramway system worked 
by horses and the steam tramway to the Evere Cemetery, 
where a monument is now being erected by subscription over the 
remains, now transferred there, of several British officers and 
soldiers who fell at Waterloo. The working of this tramway, 
engined by Krauss and Co., of Liowz and Munich, was formerly 
continued up to—and indeed at first a little inside—the circular 
boulevards, but has lately been stopped short at St. Josse, on 
account of complaints from the inhabitants. The point is also 
traversed by a new tram line, constructed by the Société 
Nationale des Chemins de fer Vicinaux, and worked by 
Métallurgique engines and cars, concurrently with the Ixelles 
and Baitsfort tramway. The new line branches off from the 
other at the Place St. Croix, skirts the east side of the city, 
and terminates at present at the Eglise Ste. Marie, at the 
outer end of the Rue Royale. The dome of this church is at 
length finished, but the scaffolding for its erection formed a 
conspicuous object for many years. The tramway is at present 
only about five kilometres, but it is being extended to Haecht, 
another five or six kilometres. 
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The Working and Management of an English Railway. By 
GrorceE Finptay, General Manager of the London and 
North-Western Railway. London: Whitaker and Co. and G. 
Bell and Sons. 1889. 

[ConcLuDING Norice.] 

Tue last three chapters of Mr. Findlay’s book are 

devoted to the consideration of the relation of the State 

to railways; to railway law, and to the value of railways in 
time of war. Mr. Findlay deals very tersely with the 
proposition that the railways should be acquired by the 

State, and he shows quite clearly how tremendous are the 

objections to the carrying out of such a scheme. Few of 

the gentlemen who discourse so glibly on the subject have 
an adequate idea of the financial operations involved. 

The railways of Great Britain represent a capital value of 

eight hundred and twenty-five millions sterling. In 1844 

an Act of Parliament was passed, and has never been 

repealed, empowering the Government to acquire the 
whole railway system of the country as it then existed on 
certain terms, the principal of which was that the 
companies should be paid twenty-five years’ purchase of 
their average profits for the three years immediately 
antecedent to the date of purchase. The Act was a 
dead letter. Mr. Findlay sketches a scheme accord- 
ing to which the Government would issue railway bonds 
bearing interest at 2} per cent. in payment of the exist- 
ing shareholders. But inasmuch as most of the principal 
lines pay more than 2} per cent., arrangements would 
have to be made to prevent the shareholders being de- 
frauded of their just rights. Thus, for example, the 
shareholders in a company with a capital of five millions 
sterling, paying 4 per cent., would have to receive bonds to 
the value of £8,000,000 in return for their property. 
The Government would have to acquire all the railways, 
those that paid and those worked at a loss. Mr. Findlay 
gives a calculation of what the entire transaction would 
involve. The total capital is £828,344,254. The gross 
revenue for 1886 was £69,590,953. The amount paid to 
shareholders was £33,073,706. The capital invested in 





can take place, The buckets are propelled by endless cables, which 


at both termini run over horizontal pulleys driven by steam 


total outgoings are £70,328,116 per annum, against gross 

receipts £69,591,953. The difference £736,163, would have 

to be made good out of the taxes. Of course it may 

be argued that twenty-five years’ purchase is too high a 

valuation; but it is doubtful if the railways could be 

acquired for less without raising a storm of opposition. 

The advocates of the change assert that the Government 

could effect economies and work the railways at a cheaper 
rate than they are worked now. Mr. Findlay’s arguments 

to the contrary seem to us to be conclusive and crushing. 

All experience, he points out inter alia, of the working of 

Government departments is strongly opposed to the 

theory that so vast and difficult an undertaking as the 
administration of railways could be carried on economically 
on sound commercial principles by the State. We have, 
indeed, only to turn to our Admiralty to see how unsuited 

the Government official is for commercial work. But, 

apart from all this, there is a consideration on which we 
do not think Mr. Findlay has dwelt at sufficient length or 
invested with enough importance, albeit he has not over- 
looked it, namely, the intimate relations which exist be- 
tween traders and the railway companies. The railways 
of Great Britain are as important to the country as 
his arteries are to a man. The commercial exist- 

ence of the nation is bound up with the close 
network of iron roads which reach from the metropolis 
or our great ports to the most insignificant centre of 
industry. There is not in the world a system of roads so 
close, so abundant, so satisfying, so involved in mutual 
relations. It is absolutely essential to the full utilisation 
of this system that the traders should be able at all times 
to communicate directly with those who have direct con- 
trol of the traffic. The railway manager must, in a word, 
be perpetually in touch with those who use the roads he 
controls. Such a state of affairs is possible now, and is on 
the whole very fairly worked in practice, although we 
are not prepared to assert that no improvement is possi- 
ble. But no such relations could exist between Govern- 
ment officials and traders. Red tape would bind the 
Government’s servant hand and foot. The result could 
not fail to be disastrous. ‘The traders,” says Mr. Find- 
lay, “ who have now the advantage of free access to the 
officials employed in the management of the railways— 
men trained to understand their business and anxious to 
meet their views and assist their operations—would find 
themselves confronted by the attitude of a Government 
official bound by hard-and-fast rules, with no personal 
discretion, and with, above all, a great disinclication to 
incur any responsibility.” All the arguments in favour of 
the State purchase of railways are based on the theory 
that (1) the public would be better served than now; and (2) 
that the railways could be worked more cheaply. We have 
only to look abroad if we want an answer to the first. It 
is universally conceded by all who understand that about 
which they speak, and are ssed of an experience sufti- 
ciently far-reaching, that there is no railway service in the 
world which can bear comparison for speed, safety, punc- 
tuality, and efficiency with that of Great Britain. ‘There 
is no reason whatever to imagine that Government 
officials could effect improvements. As to the question of 
profits, it appears that they could not possibly be aug- 
mented while the tariff was reduced, except by lowering 
the whole standard of efficiency. Competition would 
cease to exercise its powerful influence for the public 
good. To those who desire to pursue this matter further, 
we can heartily recommend the fourteenth chapter of Mr. 
Findlay’s book. It must, however, be clearly understood 
that we are not prepared to go quite so far in praise of 
railway companies as Mr. Findlay naturally does. On the 
contrary, we believe that in only too many instances rail- 
way companies have pursued a narrow-minded and objec- 
tionable policy. But the remedy for these defects in 
management does not and cannot lie in the substitution of 
Government officials for the men who are now at the 
helm. 

The fifteenth chapter of Mr. Findlay’s book is a lucid 
and compact statement of the law as between English 
railway companies and the public. It is stripped of all 
legal verbiage, and will be found a useful guide by both 
the trader and the passenger, and its perusal may serve 
to obviate some of the mistakes and misapprehensions 
under which many persons labour concerning what a rail- 
way company is aM 8 is not bound by law to do. It is 
worth while to reproduce here our author’s statement of 
the nature of the responsibility of a railway company for 
the faults of its servants:—‘“ A railway company is re- 
sponsible for the negligence or default of its servants, 
within the scope of their legitimate employment, as if their 
acts were its own. Thus if a signalman cause an accident 
by giving a wrong signal, the company is liable; but if a 
porter or telegraph boy were to mischievously, or with- 
out authority, interfere with the signals, or with an 
engine, and cause an accident, the company would not be 
liable.” 

The final chapter of this excellent little book is devoted 
rincipally to matters concerning railway Volunteer corps. 
t also gives particulars of an experiment carried out—on 

paper—in 1885, on the conveyance of 130,000 men to a 
position between Southend and Shoeburyness. The 
Crewe Volunteer force consists of twenty-three officers 
and 578 non-commissioned officers and men, composed 
almost entirely of fitters, drivers, and others well skilled 
in railway work, We agree with Mr. Findlay that it 
would be difficult to over-estimate the value of such a 
specially trained force in the event of war breaking out. 
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peor ot’ railways is £697,627. The working expenses 
; are £36,518,247, Including certain incidental expenses, the 
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CYLINDERS AND SLIDE 
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MR. W. STROUDLEY, BRIGHTON, ENGINEER. 





CYLINDERS AND SLIDE VALVES, LONDON, 
BRIGHTON, AND SOUTH COAST RAILWAY. 


Iv our impression for July 19th we published an engraving 
illustrating the locomotive “ Edward Blount,” designed and con- 
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structed by Mr. W. Stroudley, and exhibited at Paris. It will 
be remembered that we directed attention to the construction 
of the cylinders and slide valves, which last are relieved, not bal- 
anced. We are now, through the courtesy of Mr.Stroudley, able to 
illustrate the cylinders and valve chests from photographs 


taken before the cylinders were put in place. The cylinders are, | 


it will be seen, cast together on a system first used by Mr. 
Stroudley in 1870 for the C class of goods engines on the 


London and Brighton Railway. The engravings explain them- | 
selves. It wili be seen that there is only one valve chest com- | 


mon to both cylinders. The relief rings on the backs of the 
slides are shown by the separate engraving,reduced from a work- 
ing tracing. The valve shown projecting from the bottom of 
the steam chest is an inverted valve, opening downwards by its 
own weight, and it allows the water to drain from the steam 
chest under all circumstances; it immediately closes on the 
application of the steam. Mr. Stroudley designed this valve 
fifteen years ago, for the purpose of draining a steam brake 
cylinder; in that case it was cast as a part of the cylinder, and 
answer perfectly. 








Tue Bath and West of England Society have fixed 


Rochester for their 1890 show, and in 1891 will hold their meeting | 


at Bath itself. 











THE FORTH BRIDGE. 





OvR readers are now familiar with the construction and 
appearance of the great cantilevers of this remarkable bridge, 
and are generally aware that at the ends of the cantilevers, 
which do not meet by about 400ft.,a connecting girder that 
length will be inserted. From the numerous views we have 
published, and especially from those in THE Encrnger of July 
26th and August 2nd, readers will have been able to form some 
conception of the magnitude of the structure. Even these, 
however, will have left those who have not seen it without any 
really adequate realisation of it. The cantilevers, where they 
are tapered off to their ends, held up like a mighty 
arms, and stretching unsupported about 680ft., high over the 
Forth, will have seemed small in comparison with the piers 
of 365ft. in height, seen in the same picture. A more 
adequate idea will, however, be gathered from the engraving we 
publish this week on page 162, which shows the framed end of 
one of the cantilevers, the ends which are to be connected by the 
little “ girders,” as Mr. Baker calls them, of 400ft. in length, but 
which, nevertheless,are nearly as long as the main span (459ft.) of 
the Menai Bridge, which, only 49 yearsago when it was constructed, 
was the marvel of its age, but which, with its three spans, is now 
less than one span of the Colossus over the Forth, the distance 
between the shore abutments being only 1487ft. 2in. 

The central girders are in fact now being put in position, and 
the directors hope to be able to walk the whole length of the 
bridge in October, and to make use of the bridge for goods 
and minerals before the close of the year, and perhaps open it for 
public traffic early in 1890, When the report by the engineers 
—Messrs. Sir John Fowler, K.C.B., and Mr. B. Baker, M. Inst.C.E. 
—on the progress of the works during the past half-year was 


| written, the following points were mentioned :—The three great 


double cantilevers, including the viaducts within them on which 
the railway is supported, are now practically completed. During 
the past six months 1360ft. in aggregate length have been 
erected. The only portions of the superstructure remaining are 
the central girders spanning the two openings between the 
cantilevers. These girders are now nearly fitted up in the 
yards at Queensferry. The whole of the work has been 
carried out in a thoroughly satisfactory manner. Railway 
approaches to the bridge—North approach—275,000 cubic 
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VALVES, LONDON, BRIGHTON, AND SOUTH COAST RAILWAY, 
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yards, or about five-sixths of the total quantity, have been 
excavated and carried to embankment. ‘I'he headings of the 
tunnels are completed, and more than half of their length is 
enlarged to full size. With the exception of one, all the bridges 
are completed. South approach—62,000 cubic yards, or about 
nine-tenths of the total quantity of excavation, have been 
carried to embankment. The bridge at Rosshill is approaching 
completion, and the public road bridge near Dalmeny Station 
is commenced. The Ferth Bridge Station at Rosshill is also 
commenced. The bridge will be completed at the end of 
October, and all the approach works forming the Forth Bridge 
Railway will be ready for public traffic on any day after 
December 31st of this year. 

At the meeting of the Forth Bridge Railway Company on 
Tuesday, the chairman, Lord Colville, said, “ considering the 
difficulties which have arisen in the construction of a work of 
such exceptional novelty and magnitude, I think it may be con- 
sidered that great credit to all concerned will be due if the 
bridge should be finished within the period of seven years.” 
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Tue Nicaragua Canal Co. evidently proposes to profit 
by the ill experience of the Panama management. A late letter 
from Greytown says that while ‘‘ sickness, starvation, dissipation, 
and despair marked the route projected by the French financiers, 
health, plenty of food, decency, and quiet are the characteristics 
of the } pe aed engineers and their assistants.” The Panama 
people paid their labour so much a month, and allowed them 
to ‘find themselves ;” and the result was a minimum of 
solid food and a maximum of strong drink, with resulting 
sickness and a terribly long death list. The American 
company, on the other hand pores to pay as high wages, 
but in addition will supply the labourers with good, whole- 
some food, shipped from New York, and will equip stores under 
their own control at which general supplies can be purchased at 
New York prices. This company is also taking care to house its 
men well in portable dwellings, and a steel pipe line is already being 
laid down, fifteen miles long, bringing perfectly P sed water from 
the Deseado basin to Greytown. The American ineering News 
says: Contractors from New York, Chicago, and San Francisco, 
are on the ground preparing bids, and the inauguration of active 
work is expected shortly, in addition to the work being done at 
Greytown. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves copondents |” the opinions of our 


BRIDGE DESIGN, 


gin,—Professor Kernot’s letter in your issue of August 2nd has 
much interested me, for it discusses a question to which I have 
given a certain amount of consideration, viz., economical bridge 
designing. The Professor takes the Kinzua Viaduct as a good 
example, and refers to it as showing the superiority of American 
over British design. So faras the superstructure is concerned I 
fail to see where this superiority is to be found, I have not yet 
had time carefully to examine the drawings of the piers, but I hope 
to refer to them at an we date. : 

The main spans of the Kinzua viaduct each consist of two 
ordinary lattice girders 61ft. long over all, placed 10ft. apart 
centre to centre. There are no cross girders or rail bearers, the 
road being carried on transverse timbers resting on the top booms 
of the main girders, This is doubtless a very economical plan, but 
it is open to certain objections. In the first place, it subjects the 
top booms to heavy loads at points other than the apices of the 
systems of lattice bars, and thus tends seriously to impair the trust- 
worthiness of the stress diagrams, In the second place, it brings 
the damp wooden deck into constant and close contact with one of 
the most important parts of the whole structure, viz, the top 
boom. I have seen several bridges dangerously weakened by the 
rust and decay set up by this very arrangement of deck. The 
main girders are not braced or tied together except by a single 
system of horizontal wind bracing angles between the top booms 
and a similar but much lighter system between the bottom booms. 
There is also at each end of each span a set of vertical bracing 
angle irons, but there is no such bracing at any intermediate point. 
Doubtless the top booms derive a considerable amount of stiffness 
in a horizontal plane from the wooden deck, so long as this remains 
sound and rigid, but when the timbers become even slightly 
decayed and loose they can hardly be considered efficient supports 
to the top booms. 

Professor Kernot attaches great weight to the small number of 
rivets in the Kinzua Viaduct spans. He seems, in my opinion, to 
be in error here, and in this he does not stand alone, for many 
writers on the question of bridge design seem to think it only 
necessary to provide rivets enough to t it the calculated 
stresses. Is it not a fact that rivets have an important duty to 
perform beyond the transmission of stresses, viz., to keep the 
various bars and plates constituting any member of the structure 
in such close and ti tact as effectually to exclude all 
moisture? Now the booms of the Kinzua Viaduct are built 
up of a web plate 10}in. by {in., two angles 6in. by 3hin. by in., 
and one flange plate 12in. by jin. The rivets connecting these 
various bars are spaced at Yin. centres, except at the places where 
the stresses demand a closer pitch. Certainly this 9in. pitch is not 
close enough effectually to prevent the bars from gaping open 
between rivets, and so admitting moisture. This objection 
could easily and cheaply have been obviated by a very slight 
extra expenditure on additional rivetting in the shop. It 
must not be forgotten that shop rivets put in by machine are 
cheap, and that it is very false economy to save a few shop rivets 
at the risk of my ty the durability of a structure. The costly 
rivets are those left to be put in on the field, and here the Kinzua 
Viaduct does not compare well with many other designs. The 
Kinzua Viaduct has shop rivets and 786 erection rivets per 
span. I have just completed the design of a bridge of 80ft. clear 
span, single line, metre gauge, live load 14 tons per lineal foot, 
with cross girders, rail rers, and complete systems of wind 
bracing, and in this span there are 1240 erection rivets, Seeing 
that the —— of a bridge varies roughly as the square of the 
span, we shall not be far from the truth if we assume the number 
of erection rivets also to vary as the square of the span. This being 
so, either the number of erection rivets in the Kinzua Viaduct 
ought to be reduced to 697, or those in the 80ft. span ought to be 
increased to 1397, and in these figures no pote is taken on 
account of the extra rivets used in the cross girder and rail bearer 
connections of the 80ft. span. Now as regards weight, the Kinzua 
Viaduct main spans weigh a trifle over 12 tons each, and the 80ft. 
span weighs 20h. tons, king the weights as the square of the 
spans, the 80ft. span is the lighter of the two, and this in face of 
the heavy extra weight due to its cross girders, rail bearers, &c, 
Perhaps Professor Kernot overlooks the fact that the Loa Viaduct 
was for shipment, and hence had to be sent away in small easily 
stowed pieces, whilst the girders for the Kinzua Viaduct were 
earried on railway cars right up to the site. No doubt nearly all 
the rivets that I have given as erection rivets for the Kinzua Viaduct 
would, in point of fact, be shop rivets, the main girders being sent 
away from the works rivetted yyy in still, for purposes of 
comparison with other girders that cannot be so sent away, they 
ought to be classed as erection rivets. 

As regards pin link versus rivetted structures, I am still a firm 
believer in the rivetted connection for the majority of cases. A 
properly designed rivetted bridge need be very Tittle, if any, 

eavier than one of the pin link t It will be quite as efficient 

and durable, and it will certainly be cheaper. No doubt the pin 
link bridge can be erected more quickly; but surely rapidity of 
erection is not in many cases the one thing needful. I candidly 
admit that the old rivetted bridges were not all that one could 
wish, but things are different now. In any important triangulated 
girder all connection rivet holes should S carefully drilled after 
the girder is put together in the maker’s yard. By doing so an 
exact apportionment of the total load at any joint over all the 
rivets at that joint can be guaranteed, and the necessary number 
of rivets therefore reduced. I have read Professor Kernot’s letter 
with great interest, and write this out of no hostile feeling to his 
views, but out of a t desire to arrive at facts. If the Pro- 
fessor wishes for anything further I shall be happy to communicate 
with him, as I feel certain that I shall be the chief gainer from 
such communication. I have reasons for the faith that is within 
me, and am anxious to know the reasons for the faith in other 
people, Sana, 

London, August 14th. 








COMBINED INDICATOR DIAGRAMS, 

Sin,—Imagine a three-cylinder pound ti expansion 
engine in which the relative volumes of the cylinders are 1, 2, 4, 
Steam is cut off at half stroke in each of the cylinders; conse- 
quently the final volume will be eight times the initial volume. 

e intermediate receivers are supposed to be so large that the 
pressure remains constant in each. This will therefore be one-half 
the initial pressure in the first receiver, and one-quarter of the 
initial pressure in the second receiver. And if we suppose an 
initial pressure of eight atmospheres absolute, and no loss of an 
sort, the indicator diagrams furnished by the three cylinders will 
be as follows :— 
. In the figure, a } will represent the half stroke at full pressure 
in the first cylinder ; bc, the descent of the pressure to four atmo- 
spheres ; cd, the exhaust into the first receiver, in which, as the 
quantity of steam sent in is equal to that taken out, the pressure 
will remain constant at four atmospheres; da, the admission of 
steam from the boiler, completes the diagram. If the same indi- 
cator be applied to the intermediate cylinder, it will trace the 
diagram de fg; that is, de, half stroke at full pressure; ¢ f, half 
stroke with the pressure falling to half, or to two atmospheres; fg, 
exhaust into the second receiver, constant at two atmospheres ; 
9 d, admission from the first receiver, which completes the diagram 
of the intermediate cylinder. Finally, the same indicator applied 
to the third cylinder will ay the diagram ghiklg, in which gh 
is the half stroke at the full pressure of the second receiver ; i t, 
half stroke expanding to half the pressure, or to one atmosphere ; 
i k, drop to the condenser pressure, supposed zero; & l, exhaust; 
and / g, admission from second receiver, which completes the dia- 








ram of the third or low-pressure cylinder. It is clear that such 
i ms would result from the working of the supposed engine 

without loss of any kind and without clearance, and imagining the 

pressures to vary simply in the inverse ratio of the volumes. 

But in order to combine the three di ms together it is obvi 
that we must take into account the various sizes of the cylinders, 
which the indicator ignores, The ‘~* of an indicator diagram 
represents the stroke of the engine. Now, if we imagine that our 
three cylinders have the same diameter, and that the difference in 
volume is brought about by simply making the stroke different in 

roportion, in that case the three indicator diagrams would become 
Airectly comparable. Taking as a basis the length of the first dia- 
gram, or dc, representing the length of stroke of the high- 
pressure cylinder, it is clear that the second diagram must have 
double the length, to represent double the volume with the same 
diameter of cylinder. Consequently the length of the second dia- 
gram must be doubled in all its parts: the full pressure part will 
me dc, and the expansion curve ¢ f will be lengthened to cf’; 
similarly the exhaust into the receiver will be now /’ g, representing 
double the former stroke. The third diagram must be similarly 
stretched: the stroke of the third cylinder must be four times that 
of the first, in order that the volume wey be four times greater 
with the same diameter; the diagram, therefore, must be made 
four times longer in all its parts. The full pressure line gi now 
becomes y /’; the expansion curve h ¢ is now spread out into four 
times the former length, or into f’ 7’; and the exhaust into the con- 
denser becomes lengthened to / 1, The complete diagram, there- 
ry eae to the area of the small cylinder, now becomes 
ab’Kla. 

It is obvious that this diagram represents to a common scale the 
combination of the three original diagrams. And in fact the curve 
bc f' 7 is neither more or less than the common hyperbola which 
would result from the expansion to the same degree of the initial 
velume of steam ina si Me cylinder of the area of the high-pressure 
cylinder, but with a stroke lengthened so as to give the required 
increase of volume. It is clear also that the area of .the combined 
diagram represents the total energy given out by the fluid in the 
three cylinders in the supposed circumstances, 
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It seems from the above, which represents as a test the ideal 
case of no loss of any sort, that in combining actual continuous 
diagrams, we should take as a basis the high-pressure diagram ; 
stretch the other di ms in the proportion of the volumes of the 
respective cylinders, leaving, of course, the heights unaltered, if all 
the diagrams are taken with the same spring, and place the various 
diagrams to one common origin of lengths of cylinder representing 
volumes, as the line / a in the figure, and to one common origin of 
heights representing pressures, as the line / /’ in the figure. 

Will you now allow me to consider a case in which there are no 
intermediate receivers and no cut-off in the intermediate pressure 
and in the low-pressure cylinders, 8o that the back pressure of the 
first cylinder is synchronously equal to the forward pressure in the 
second cylinder, and the back pressure in the latter is equal 
to the forward pressure in the third cylinder. Imagine the 
cylinders to be in the ratio 1, 2, 4; and steam to be cut-off 
at half stroke in the first cylinder, the initial pressure being 
~ 2 atmospheres, the final pressure in the third cylinder 
will be one atmosphere. The diagrams taken separately 
from the three cylinders will be as in the figure ; a }, full pressure 
in the high-pressure cylinder ; 5 c, fall to four atmospheresin the 
same; c d, exhaust into intermediate cylinder. As the piston in this 
Fg e moves simultaneously in the contrary direction to that of 
the high-pressure piston, the steam expands to double volume and 
the pressure falls at the same time in both cylinders to two atmo- 
spheres, tracing thejline c d; d a represents the admission from the 
boiler, completing the high-pressure diagram. The forward stroke 
of the intermediate pressure piston takes place simultaneously with 
the back stroke—exhaust—of the high-pressure cylinder, and 
poet eye Y the indicator applied to the intermediate pressure 
cylinder will trace the curve ¢ , showing the same pressures and 
volumes as the curve cd, but in’the contrary direction ; ¢ f repre- 
sents therefore the forward stroke of the intermediate cylinder, 
fg the exhaust of the same, the volume being once more doubled 
and the pressure falling to one atmosphere in g; ge represents the 
admission from the high-pressure cylinder corresponding to the 
terminal point c. The low-pressure piston makes its forward stroke 
at the same time and in the same circumstances of pressure as the 
exhaust f g from the intermediate pressure cylinder, but in the 
contrary direction ; the indicator traces, therefore, the curve d h as 
the forward stroke of the third cylinder, 4 i is the drop to the 
condenser pressure, supposed zero, and / d the admission to the 
exhaust of the intermediate pressure cylinder at the pressure /. 

It will be seen that the diagrams overlap; this is a necessary 
consequence of the fact that in some parts of the stroke, the steam 
is contained partly in one cylinder and partly in another. And it 
is essential to take account of this fact in combining the diagrams 
into one common one, representing the volume at the given point 
of the stroke - the length of the diagram at given point plus 
the length of the overlapping portion, 
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Len then, asa basis the ay af ty diagram, we stretch the 
intermediate pressure diagram to double its length to represent the 
double volume ; this diagram therefore becomes e pm ge, and c and 
m are points in the expansion curve of the combined diagram. 
But between these two points, at which there is no overlap, we 
must obtain the volumes by summing together the volumes in the 
two cylinders wherever the diagrams overlap. Taking any 
horizontal line, as x 0, we measure the overlap x p, which represents 
the volume in the intermediate pressure cylinder, and add it to the 
volume aa at that moment in the Ly gel rege cylinder. 
We thus obtain the point 7 representing the whole volume, and 
being a point in the expansion curve of the combined diagram. 
Repeating this process on other horizontal lines through the over- 
lapping — of the diagrams, we obtain the curve c7' sm. 

similar process will enable us to complete the diagram—stretch- 





ing the low-pressure diagram to four times its length, and adding 
the extra me ar for the overlapping portions. I have omitted 
this part in the figure to avoid confusion. But it is easy to see 
that there results also in this case the common hyperbola b ¢ rs m, 
&e., and a combined diagram identical with that which would be 
traced supposing an equal amount of expansion to take place in a 
single cylinder, which proves the method of combination to be 
correct. 

Ideal cases have been taken in order to test the correctness of 
the process; and it is evident that as the combined ideal diagram 
represents exactly the three ideal diagrams from which we started, 
so a combined diagram constructed according to the same method 
must represent exactly the facts contained in the three actual 
diagrams taken as a basis. 

In making a comparison between the facts actually observed by 
means of the indicator and those which would have resulted in an 
engine without loss, it is, of course, necessary to construct an ideal 
diagram based on the actual volume of steam, including clearance, 
in the high-pressure cylinder at the point of cut-off, and the actual 
measure of expansion. But the actual diagrams give the real 
facts, and must not be altered or displaced in any way, but only 
combined on a common basis as above explained. The difference 
of area between the ideal diagram and that combined from the 
three actual ones represents the difference between the theoretical 
effect and that actually given by the steam in the engine. A loss 
of effect through clearance in the intermediate-pressure and low- 
pressure cylinders can only be visible on the diagrams as a loss of 
pressure ; it cannot possibly affect the length or the place a 
wise of the diagrams, We must therefore leave it to be defined by 
the indicator itself, and transfer the diagrams expat as the 
instrument gives them, only stretching them in the proportion of 
the volumes swept by the res ive pistons, to bring them to a 
common measure, and adding the extra lengths wherever the dia- 
grams overlap. Ropert GI... 

Palermo, August 16th. 


EFFICIENCY FORMULA. 
Sir,—In using the formula T ae one is apt to overlook that it 


only measures the efficiency due to complete expansion, z.¢., the 
terminal pressure of expansion must coincide with the back pressure 
in every case. Should the terminal pressure of expansion fall 
short of the back pressure, «.¢., the expansion be incomplete, 
T . - still measures the efficiency due to the terminal pressure, 
but the rectangle due to work beyond that of complete expansion 
must be added, and we have— 
T-t . 
wa at (i - Pp) Vi 
Again, in the extreme case of the fire engine with square diagram, 
where the initial and terminal pressures are coincident, and conse- 
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quently expansion does not exist, the whole work is due to 
(P - pp) V, and we have— 
Bel =0+(P-p)V 


showing that (I.) complete expansion as t , 


AE 
T - , 
=a tlm) 


(III.) no expansion do. tos + (P= p) V. 


(II.) incomplete do. 


I have used temperatures and pressures indiscriminately, but 
with the view of simplifying the matter. W. S$. 
Liverpool, August 15th, 


WETHERED’S RAILWAY CARRIAGE LOCK, 


Srr,—With reference to a letter under above heading in THE 
ENGINEER of 16th instant, the subscribers imply, because they 
patented in May, 1883, an automatic latch lock, therefore my lock, 
‘which you describe as a new invention,” is-not so. Surely they 
must be aware that automatic latch locks were made long prior to 
this date. In January, 1882, 1 patented an automatic latch lock, 
and under this patent made a railway carriage automatic catch 
lock, with straight shot bolt, which I considered, with the proverbial 
vanity of an inventor, to be constructed on a better principle than 
their subsequent invention. 

I discovered inherent objections to a straight shot bolt for railway 
carriage a which do not exist in a properly constructed 
turn-over bolt, and deny the existence in my lock, as figured in 
your columns, of the defects attributed to a latch of this descrip- 
tion in the letter above referred to. 

The most important feature in my lock is the utilisation of the 
weight of the inside handle to project the bolt, and keep it pro- 
jected. By this means alone, as far as I am aware, can a lock work 
with light spring and little friction, and be rendered secure and 
safely operative independently of the latch spring. 

I fail to see how a latch bolt driven outwards into the striking 
ena by the force of a very strong spring, can automatically per- 

‘orm the same operation when the spring is broken. Beyond: this 

I decline to follow Messrs. Parkin and Reynolds in making use of 
your columns, either directly or indirectly, to draw attention to 
what I consider weak points in their lock. Railway officials have 
sufficient mechanical knowledge and experience to find out for 
themselves which lock is most suitable for the requirements of their 
company, and I am quite satisfied to let mine stand on its merits 
the test of fair practical trial. I understand that Mr. Parkin and, 
I believe, also Mr. Reynolds, are employés in the North London 
Railway Carriage Works, where the locks made under their joint 
patent are manufactured. Mr. Park being the superintending 
engineer, consequently they have had every facility afforded them 
for practically working out their invention. Moreover, through 
the position they occupy, and the railway influence they possess, 
not only do they command a monopoly of supply to the North 
London Railway, where their locks are worked and kept in order 
under their interested supervision, but have also special opportu- 
nities of getting their locks introduced to the engineers of other 
lines, 

Considering the unprecedented advantages they thus enjoy over 
the less fortunate outsider, who has almost insurmountable difficul- 
ties to contend with, they would have exhibited much less of the 
‘* dog-in-the-manger spirit” had they allowed this one benefit 
derived from my lock—having been brought to notice by illustration 
and description in your influential journal—to pass without the 
effort they have made through your columns to — the 
efficiency of mine. G. B. WETHERED. 

Woolwich, August 19th. 


GAS ENGINES AND SAMUEL BROWN. 


S1r,—I have read the letter from Mr. Hyde Clarke, published in 
the last issue of your journal. While thanking Mr. Clarke for the 
valuable and interesting information given therein as to Brown’s 

as engine, and what it could do, I should like to point out that 
tween 1807, when the gas engine of M, de Rivaz—not M. de 
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Rivur, as either the printer or Mr. Clarke has called it—and 1860-1, 
the date of Lenoir, there were numerous suggestions for gas 
engines, many various kinds were constructed and tried, some of 
them with a certain measure of success; but the time at my 
disposal for the lectures was limited, and it was not necessary to 
refer to these engines, ——— when some special feature in connec- 
tion with them sti!] survived, as in the case of Barnett. 

However, it might have been better if, instead of using the 
phrase, “‘noteworthy practical success,” I had said, ‘‘noteworthy 
commercial success,” and this would probably have prevented the 
shock to Mr. Clarke’s patriotism. will take care that in the 
reprint of the lectures, which the Society of Arts propose at once 
to issue, this alteration is made. 

It may be of interest if I state that a full account of Brown’s 
» engine can be found in the book of Mr. Dugald Clerk, on ‘‘The 
Gas Engine,” to which I several times referred. The engine is there 
called ‘‘a gas-vacuum engine,” and is described—see page 2—as 
‘a very cumbrous hine for the t of power produced. A 
partial vacuum is produced by filling a vessel with flame, and 
expelling the air it contains, a jet of water is thrown in and 
condenses the flame, giving vacuum. The atmospheric pressure 
thus made available for power is utilised in any engine of ordinary 
construction.” H. G, Harris, 

5, Great George-street, Westminster, S.W., 

August 19th. 








HISTORY OF WIRE ROPE CONSTRUCTION, 


Srr,—I have read Mr. J. Buckland Smith’s series on the con- 
struction of wire rope, and also his letter in THE ENGINEER of 16th 
inst. on the same subject. In the latter he states that the intro- 
duction of wire ropes into this country is chiefly to be attributed 
to Mr. R. S. Newall, and in his series he states that the invention 
and introduction of wire ropes is to be traced to Messrs. Andrew 
Smith and Newall, about the years 1830 and 1835. 

I trust that I may be excused saying the above dates are inaccu- 
rate, inasmuch as Mr. Andrew Smith's patent for his invention of 
wire ropes is dated 20th March, 1839, and Mr. R. S. Newall’s 

tent for his invention of wire rope is dated 7th ingest, 1840 
and on the 4th September, 1850, Mr. Newall disclaimed a portion 
of this patent, and the disclaimer was published in the London 
Gazette and other newspapers about that date). 

On the 25th April last, Mr. J. Buckland Smith wrote to me, and 
this communication was the first intimation I had that Mr. Newall 
had published a book on the history of wire ropes. [ at once applied 
for a copy, and as the editor of the Newcastle Daily Leader had 
published an article on the subject, I wrote stating Mr. Newall’s 


THE ROYAL AGRICULTURAL SOCIETY. 


Ir may be well to repeat the announcement we made in our 
report of the Windsor Show, that in connection with next year’s 
meeting of the Royal Agricultural Society at Plymouth, it has 
been recommended by the Implement Committee that the follow- 
a 1% be offered :— 

lass 1.—Light portable motors, steam or other, up to five brake 
horse power. (a) Motors burning solid fuel—including steam 
engines and hot-air engines, First prize, £30; second prize, £20, 
(6) Motors burning liquid or gaseous fuel. First prize, £30; 
second prize, £20. 

Class 2.—Grist mills for use on a farm, to be worked by an 
engine not exceeding ten brake horse power. First prize, £20; 
second prize, £10. 

Class 3.—Disintegrators, suitable for working with a portable 
or traction engine, not exceeding twenty brake horse-power. 
First prize, £20; second prize, £10. 

Class 4.—Best plant for cider making, suitable for use on a farm. 
First prize, £20; second prize, £10. 

The following are the special regulations for each class:— 

Crass I.—(Light Portable Motors, up to five brake horse-power.) 


9. The trials of these engines will be generally similar to pre- 
vious trials of steam engines by the Society. The indicated and 
brake horse-power will be ascertained; the fuel and water con- 
sumption per horse-power will be measured, and due attention 
given to general design, excellence of workmanship, and uniform 
working of the engine. 

10. The adaptability of each engine for apc purposes on a 
farm will be considered, especially as regards simplicity of design, 
strength, and durability. 

1l. Engines indicating beyond five brake horse-power will be 
disqualified. 

12. The following will be the points awarded in each of the two 
classes, a and b:—(1) Cost, 15; (2) simplicity, workmanship, and 
durability, 15; (3) lightness of weight combined with strength, 5; 
4) governing power, 5; (5) facility of transport, 10; (6) fuel, 15; 
7) water consumption, 10; (8) efficiency, 15; (9) economy in 
getting to work and attendance, 10; total, 100 points. 

Crass Il.—(Grist Mills for use on a farm.) 

13. The various entries in this class will be driven separately by 
the same engine provided by the Society. 

14. The amount of steam used for the execution of a given 
amount of work will be the gauge of efficiency. 

15, The following will be the points awarded :—(1) cost, 20; 








claim to the invention was erroneous, and my letter ap d 
in that paper on 7th May last. Therefore —again errii 
to Mr. J. 5 Smith’s letter—I say it is not strange that I did 
not contradict these statements until after the death of Mr. 
Newall, as until the above date I knew nothing whatever of 
the book in which he claims to be the inventor of wire 
rope. I am even now quite unaware that my views have 
been refuted by friends of the deceased. However, I do not see 
the necessity to refer again to the subject, except to say that I 
believe the rope manufactured by me in July, 1832, was the first 
wire rope put to a practical use in this country. Hence my claim 
to the invention. 

I wish it to be distinctly understood that I do not claim the 
salvage rope made up of a bundle of wire or rods of iron in straight 
lines bound together, such as were formerly used for suspension 
bridges, &c.; but what I do claim as my invention is laying wires 
into strands, and laying strands into ropes, free from twist in the 
individual wires and strands. JAMES B, WILSON, 

Dale House, Alfreton, August 20th. 





WIRE ROPES. 


Srr,---A letter by Mr. J. B. Wilson published in your number of 
the 9th June has only recently come under our notice, and as Mr. 
Wilson has done us the honour of mentioning our name in it, we 
hope that you will kindly excuse our addressing you on the subject 
of the invention of wire ropes. That we should have commenced 
the manufacture of wire ropes in 1831, while the invention of the 
same is stated to have been made in 1834, is evidently erroneous ; 
every one who has read the article must have been aware that 
there must be a mistake, and that the figures should be inversed. 
It is proved beyond doubt that the invention of wire ropes has been 
made in 1831 by Professor Albert, of Clausthal, Hartz Mountains, 
and a letter in our possession of the Royal ‘‘ Oberbergamt” at 
Clausthal, states distinctly that wire ropes were first manufactured 
at Clausthal in the beginning of the third decade of this century. 
The firm commenced their manufacture in 1834. 

FELTEN AND GUILLEAUME. 

Miilheim-on-the-Rhine, August 21st. 





VACUUM BRAKES, 


Srr,—On the London and North-Western Railway and some other 
lines where the automatic vacuum brake is used, two ejectors are 
employed, one to form the vacuum and the other a small 
auxiliary to maintain it. In any case the waste of steam is con- 
siderable and the noise unpleasant. I write now to suggest that 
the vacuum should be obtained by condensing steam in the tender, 
which is a thing very easily effected. I need not go into details. 
It will be enough to say that two cylinders, each about 18in. in 
diameter can be placed in the bottom of the tender tank. To 
each, alternately, steam can be admitted either direct from the 
boiler or from the exhaust pipe of the engine. For this last 
special arrangements are needed. A suitable snifting valve is fixed 
on each cylinder. Not the least trouble would be experienced in 
making a vacuum in these cylinders and maintainingit. When the 
vacuum was destroyed in one by the use of the brake, the other 
would be brought into play and the first cleared of air in the turn 
of a hand, and so on. The economy of the whole is obvious, and 
I see no reason to doubt its efficiency. Will some of your 
readers tell me if a patent stands in the way and prevents me from 
putting the scheme in practice? LOCOMOTIVE ENGINEER. 

Queen Victoria-street, August 21st. 





HYDRAULIC RAILWAYS, 


Sir,—I notice in Messrs. Gwynne and Co.’s letter, in your number 
of 16th inst., that ~~ claim the entire right to all Mr. Girard’s 
English patents, and also the exclusive right to use the name of 
Girard in England. As Mr. Girard has been dead some eighteen 
years, and all his patents have long lapsed, I do not see the value 
of what they profess to retain, or how it can affect the hydraulic 
railway now being exhibited at Paris, which is the result of several 
years’ researches of some of Mr. Girard’s old fellow workers, and 
protected by patents issued within the last few years, and which in 
— of the Société de Fondation des Chemins de fers glis- 
san’ 

Their statement that the walls of their offices are ornamented 
with Mr. Girard’s designs, drawings, plans, &c., reminds me 
forcibly of the parable in which one of the servants hid his master’s 
talent in the earth, and it seems strange that engineers of Messrs. 
Gywnne and Co.’s standing should confess to have allowed these 
designs, &c., to be buried eighteen years in their offices, and are only 
awakened to the value of the idea after others have brought it toa 
practical result. It seems to be an occasion to quote a French 
saying: ‘Ils ont manqué une belle —— de se taire.” 


UVE. 
Shareholder of the Société de Fondations des 
Chemins de fer ee perfectionnés, 
Versailles, 56, rue Satory, August 2ist. 





(2) licity combined with strength, workmanship, and dura- 
bility, 15; (3) power tal:en to drive same, 15 ; (4) uniformity of 
working and facilities for regulating, 10; (5) uniformity of pro- 
duce, 15 ; (6) attendance necessary, 15; (7) general adaptability 
for grinding various kinds of produce, 10 ; total, 100 points, 

Crass III.—({ Disintegrators. ) 

16. The trials in this class will be conducted in a similar manner 
to those in Class 2. 

17. The following will be the points awarded :—(1) Cost, 20 ; (2) 
simplicity combined with strength, workmanship and durability, 
15; (3) power taken to drive same, 15; (4) uniformity of working 
and facilities for regulating same, 10; (5) uniformity of produce, 
15; (6) attendance necessary, 15; (7) general adaptability for 
reducing various substances, 10; total, 100 points. 

Crass IV.—(Plant for Cidermaking.) 

18. The points in this class will be determined by the judges in 
consultation with the stewards before the trials. The Council 
reserve the right to defer the trial of these implements. 








AMERICAN ENGINEERING NEWS. 


Freight car couplers.—The Governor of New York State has 
signed the Bill compeliing railway companies to equip freight cars 
with automatic couplers. The law provides that all railways doing 
business in the State must equip their engines and freizht cars 
with such couplers, and after November Ist, 1892, it will be unlawful 
to run any of their own cars not thus equipped, except in cases of 
emergency. The penalty for non-compliance is 500 dols. for each 
offence. In special cases the Rail Commissioners may extend 
the time one year. 

Cuban iron mines.—An American company, composed of the 
men who developed the rich iron and copper mines of the Ver- 
million Range in Minnesota, has been organised to open extensive 
iron mines in the Daiquiria Mountains, Cuba, about twenty miles 
from Santiago. This will be the second American company working 
mines in Cuba ; the Pennsylvania Bessemer Steel Co. now working 
mines from which it gets large quantities of ore. A railway three 
and a half miles long will be built from the mines to the coast, wherea 
new harbour will be established and a breakwater built; work has 
already been commenced on the breakwater. The ore contains 
64 to 68 per cent. of iron. 

Electric pump.—An electric pump, intended especially for use 
in hotels, residences, office buildings, &c., has been brought out. 
The plant consists of a small electric motor and a rotary pump; 
— is taken from an incandescent electric light wire circuit, not 

rom a battery, and the pump is driven by a worm gear. At the 
tank or reservoir is placed a ball float with electric connections ; 
when water is low the pump is in operation, but when the tank is 
full the float makes an electric contact which stops the pump. 
The No. 1 size, operated by a motor of 4-horse power, will pump 
150 gallons per hour, with 25ft. suction, to a height of 50ft. The 
motor and pump are very small ; they are mounted on a stand and 
require no attention except filling the oil cups, which are of large 
size, every few months. It is automatic, noiseless, clean, and 
safe; always ready for work ; cheap and economical in maintenance, 
The cost of operating depends upon the local charge for electricity. 

Cable railway.—Some time ago the Third Avenue Railway Co. 
applied to the authorities of New York City for power to change 
its line from horse to cable traction, but permission was refused on 
the ground that the company’s charter expressly prohibited the 
operation of the line by steam power, although it was shown that 
at the date of the charter steam locomotives only could have 
been referred to. The State Legislature at its last session 
a law giving the Railroad Commissioners power to authorise street 
railway companies to adopt mechanical traction. Under this law 
the Third Avenue Co, has applied to the Commissioners for power 
to adopt a cable system. The company’s line on 125th Street and 
10th Avenue is a cable line. The line would be operated in three 
divisions with separate cables ; the down-town division will have a 
maximum speed of six miles per hour ; the up-town divisions will 
have cables travelling at higher rates of speed. The centre- 
bearing rail will be abandoned when the track is relaid, and a 
section of rail approved by the Commissioners will be adopted. 
The present traffic on this line is very heavy, and the service is not 
satisfactory ; and it is hoped that the company will be empowered 
to carry out its project for improved rapid transit. 








Tue Americans are generally allowed to be a go-ahead 
people, and they are great readers of periodical literature, perha 

use life is not long enough for reading that which is not of the 

day or is not more or less directly applicable. Whatever the reason, 

there is no doubt they support an enormous number of papers. 

Many are good, many are not so, and some are curious at least in 

title. One which has reached its sixth volume is the ‘Pacific 


Lumberman, Contractor, and Electrician. The Mechanical and 
Industrial Paper of the Coast. Devoted to Lumbering, Electricity, 
Mechanics, and Engineering.” The readers must be of very com- 
prehensive understandings, 
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LAUNCHES AND TRIAL TRIPS, 


On the 10th inst, Messrs. 8. H. Morton and Co., launched from 
their building yard at Leith the steel screw steamer Mabel, } 
by 25ft, by 12ft. 6in., built to order of Messrs, J. Burnett and 
Sons, of Mincing-lane, London, and from the designs of Pro, R, J 
Quelch. The ship is to be fitted with triple expansion engines 
— cylinders 12in., 14in., 36in. diameter, and has 
specially built to run to Paris in Messrs. Burnett's regular seryiog 
between that city and London. 

On the 7th inst. the new steamer Dalmally, recently launched b: 
Messrs, Edward Withy and Co., West Hartlepool, and built for 
Mr. George Horsley, of West Hartlepool, left Hartlepool on her 
trial trip. The dimensions of the vessel are 290ft. by 40ft. by 19ft, 
3in. The engines, which are of the triple — type, have been 
constructed and fitted on board by Messrs. 3. Richardson and So 
Hartlepool ; cylinders 22in., 35in., and 59in, by 39in. stroke, supplied 
with steam by two large boilers at 1601b. pressure. After running 
the measured mile the ship proceeded to the Tyne to load, 

The iron screw steamer Crimea, built by the Blyth Shi building 
Co., at Blyth, made a highly satisfactory trial trip on the 14th inst, 
The Crimea has been constructed to the order of Messrs. Stephens, 
Mawson and Goss, of yng Mon., and measures 260ft, b 
364ft. beam, with a depth of 19}ft. She has long bridge, cellular 
double bottom for water ballast, and an outfit complete with eve 
requisite for the quick and proper working of ship and cargo. The 
engines are of the triple expansion kind, of 160 nominal horse. 

wer, and have been supplied by Messrs. Black, Hawthorn, and 

‘0., of Gateshead. 

On the 14th inst. the steamer Egyptian, belonging to Messrs, F, 
Leyland and Co., went on her official trial trip, after having had 
new cylinders and boilers fitted for a working pressure of 150 |b, 

r square inch, The engines, working at sixty-five revolutions, 
Indicated 1240-horse power, and the vessel attained a mean speed 
of 11°75 knots. The work has been carried out by Messrs, David 
Rollo and Sons, engineers, of Liverpool, under the direction of the 
company’s superintendent engineer, Mr. Neville Evans, 

On Saturday morning the s,s. Daylight, a fine steel screw steamer, 
which has been built by Messrs. Raylton, Dixon, and Co., Middles. 
brough, for Messrs John Wood and Co., of West Hartlepool, pro. 
ceeded from the Tees on her trial trip. Her leading dimensions 
are: Length over all, 305ft. 3in.; breadth, 38ft.; depth moulded, 
22ft. 10in., with a deadweight capacity of over 3600 tons. She is 
built with raised quarter deck, topgallant forecastle, and long 
bridge amidships extending beyond foremast. Her engines are by 
Messrs. T. Richardson and Sons, Hartlepool, on their triple expan- 
sion principle, with cylinder 22in., 35in., and 59in. by 39in. stroke, 

The screw steamer Setiembre was launched by Messrs. Doxford 
and Sons at Pallion on the 14th inst. She has been built for the 
Compania Bilbaina de Navegacion, Bilbao, is entirely of steel, and 
built to Lloyd’s 100 Al class, The principal dimensions are:— 
Length between perpendiculars, 275ft.; breadth extreme, 39ft. 6in.; 
depth from ordinary floor to main deck, 17ft. 9in.; depth from 
ordinary floor to spar deck, 24ft. 9in.; with cellular bottom fore 
and aft. The engines are triple expansion, by Messrs. Doxford, 
with all the latest improvements, the cylinders being 21}in., 36in., 
and 59in. by 39in. stroke, and they are — with high-pressure 
steam from large boilers, She is titted wit! tent steam steering 
gear and screw gear aft. She has also two 7in. by 10in., and two 
6in. by 10in. steam winches, with the latest improvements for cargo 
purposes, 

On the 16th inst. the loaded and progressive trials of the Aquilla 
were brought to a satisfactory conclusion. This steamer has been 
built and fry wae by Wigham Richardson and Co., for Messrs, 
Lavarello of Genoa, and is the ninth steamer which those gentle- 
men have had from the Neptune Works. The speed attained was 
over 17 knots, which will enable her to beat the record between 
Genoa and the River Plate, The Aquilla is a twin screw steamer 
of 5500-horse power, andis fitted up with all that minute attention 
to the comfort of emigrants, 1200 to 1300 in number, which has so 
largely conduced to the success of Messrs, Lavarello’s line, Each 
emigrant has a comfortable iron bedstead, with a first-rate mattress 
and pillow, and extensive refrigerating machinery will supply fresh 
meat and iced water in abundance during the whole voyage. The 
vessel is lit up throughout with incandescent electric lights 
furnished by Alberto Prevo of Genoa. She will be commanded by 
Captain Olivari, and will sail from Genoa on the 7th of next month, 

On the 16th inst. the new steel screw-steamer, Hibernia, recently 
launched by Messrs. Raylton, Dixon, and Co., Middlesbrough, for 
the International Line Steamship Co., Whitby, had her trial trip 
at sea, This vessel is built on the partial awning deck type, and is 
fitted up with all the most modern improvements to suit the trade 
for which she is intended. The principal dimensions and features 
of the vessel are as follows: Length over all, 305ft., breadth, 38ft., 
depth moulded, 22ft. 10in., having cellular bottom fore and aft for 
water ballast, her dead-weight carrying capacity being 3650 tons, 
The engines and boilers, which are from the works of Messrs. 
Thomas Richardson and Sons, Hartlepool, are on the triple expansion 
principle having cylinders 22in., 35in., and 59in. diameter, with a 
stroke of 39in. During the trial with 1601b. boiler pressure 
and 82 revolutions the steamer attained a speed of 13} knots, which 
was, we are informed, considered highly satisfactory by those in- 
terested, and she promises to be a very fast and protitable steamer. 
After the trial she proceeded to Cardiff to load for Cape Vendes, 
and from thence she proceeds to the cotton ports, 

On the 15th Messrs, James and George Thomson, Glasgow, 
launched the Friesland, a steel screw steamer built by them forthe 
Red Star Line, and intended for p ger service between the 
United States and Antwerp. The dimensions are as follows :— 
Length over all, 450ft.; breadth, 51ft. 3in.; and depth moulded, 
38ft.; with a gross tonnage of 6700 tons, She is built of Siemens- 
Martin steel. Internally she is divided by nine bulkheads and the 
doors are placed 8ft. above the load-water line, so that there can 
be no possibility of water finding its way from one compartment to 
another. In all 226 first-class passengers are carried, and the 
number of second-class passengers arranged for is 102. The third- 
class passengers, of whom may be carried, are accommodated 
in the ends of the ship. The propelling machinery is of the triple 
expansion type, having cylinders 354in., 56in., and 89in. in dia- 
meter respectively, and adapted to a stroke of 4ft. 6in. Steam is 
supplied by three double and one single-ended boiler, having 
twenty-one furnaces, with Purves’s ribbed flues and Hendersons 
patent bars. The boilers are worked under forced draught on the 
closed stokehold system, and the working pressure is 160 lb, 














TENDERS. 
DRAYCOTT (DERBY) SEWERAGE WORKS. 
List of tenders for sewerage works at Draycott, Derbyshire, 
consisting of earthenware pipe sewers, iron pipe syphon, laying out 
a small sew: farm, &c., for the eacen Rural nitary 





Authority ; W. H. Radford, A.M.I.C.E., Nottingham, engineer :— 

£8, da 
J. F. Price, Nottingham 765138 0 
John Hawley, Ilkeston. 2892 16 10 
H. Vickers, Nottingham .. 2326 0 0 
T. Smart, Nottingham 2239 18 0 
8. Thumbs, Nottingham 2185 16 6 
A. Faulks, a os ew en SS OD 
J. Tomlinson, Derby ee Oe 
hk ream ams ie 
B. Keeling, Nottingham .. .. .. .. «. «- «» 1850 0 0 
*Holmes Brothers, Nottingham (accepted) .. .. .. 1845 0 9 


* Accepted subject to a deduction of £350 for ashes not intended to be 











Ave. 28, 1889. 


THE ENGINEER. 





169 











HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(rom our own Correspondent.) 

DE kee’ ood, On ’Change to-day—Thursday—in Birming- 
= and yesterday in Wolverhampton, there om again an rt 
cellent demand. Not only-was this so in the pig iron trade, but 
likewise in every branch of the manufactured iron trade, Orders 
were on offer more numerously than makers would accept, and 
consumers were unable to place all their sousivoment, Especially 
was this so in = instance where they ‘‘dallied ” about paying the 
full prices asked. Makers would accept nothing less t full 
prices, and it was with buyers either a case of their conceding 
these or of taking their orders home again. 

Great satisfaction is expressed in iron trade circles at the way 
in which the revival is keeping uP. Indeed, not only is it keeping 
up, but is still progressing. A the works are full of orders, 
many of them for some months ahead, and new business is dis- 
countenanced by not a few working proprietors. Particularly is 
this last condition of things observable with regard to pigs, 

Much interest is exhibited by consumers to attempt to gauge 
the future development of the market, It is unsafe to prophecy 
beyond the end of the year; but local authorities on ’Change who 
do pronounce state that there is no reason to anticipate any 
falling-off in the revival this side the beginning of December or 
Christmas. Further than that date they will not venture an 
opinion. 

Pt is borne in mind that on October Ist the wages of most of the 
colliers in the kingdom are to go up a further 5 per cent. This 
must mean 15 per cent. or so increase in the price of coal, since 
the coalowners always take care of themselves—are noted for doing 
so. Hence the cost of iron production, alike in the raw and 
finished state, must increase after September. 

This isa factor, and an important factor, the iron market has to 
reckon with. And this is one of the main cases which is makin 
ironmasters so firm in quotations in the matter of forw 
deliveries. 

The Staffordshire colliers will before October lst comes in be, it 
is hoped, pepe | under a fully arranged sliding scale, but there is 
some doubt still about this. It may not, therefore, be for a 
certainty that they will go up 5 per cent. with the rest of the 
country, if the sliding scale does not give itto them. Yet there 
cannot be much reasonable doubt they will receive it. 

No branch of the manufactured iron trade, it may be said, shows 
more vigour than sheets. This most important branch has now, in a 
measure resumed the activity which marked it some months ago, 
yet not fully to the same extent. The higher prices demanded for 
galvanised sheets is a little checking the demand from merchants 
for these latter, and the effect is seen in some ‘of the galvanisers 
hesitating to place all the orders for black sheets that they some- 
times talk about as being me to give out ‘if makers will 
accept a reasonable price.’ evertheless, sheets are undoutedly 
very busy, and to-day in Birmingham there were good inquiries 
on the market for this class of iron. 

Sheet makers show a good deal of independence in the matter of 
ego They are well booked, and can afford to be so, There is 

ut little temptation to them to accept buyers’ offers at less than 
the Association terms, since they have little desire to further add 
to their order-books for early delivery. The 10s, advance of a fort- 

— ago is fully upheld. Sheets of 20g. are quoted £8 5s.; 24¢g., 
£8 1bs.; 27.g., £9 1ds.; and 28 g., £10 5s. per ton. 

Galvanised corrugated sheets are quoted by more makers this week 
than last at the 10s. advance for which the trade have lately been 
trying. £13 at works in Staffordshire and Birmingham, or £13 10s. 
delivered Liverpool, is the quotation for 24g. packed in bundles, 
and other gauges are quoted at proportionate prices. 

The Cape and other — of South Africa, and the markets on the 
East and WestCoast of South America, have recently been furnish- 
ing improved indents for galvanised iron. But the higher prices 
now demanded by makers are causing merchants to hesitate a little 
about placing the orders. 

_It is not easy to see, however, what advantage these buyers are 
likely to secure by delay, and the wiser policy would seem to be to 
close at once, Pig iron and other raw materials must continue to 
go up; in thatcase black iron must rise, and consequently galvanised 
iron also, The advancing price of spelter is also a serious feature 
that galvanisers have to reckon with, and which buyers would do 
well not to forget, 

The bar trade is not over busy, yet it is in a bealthier condition 
than for some time past. Orders are more evenly distributed, and 
from fewer works complaints are received of only partial operations 
at the mills. Indeed, these complaints have now practically van- 
isbed except in the case of one or two best marked iron houses, 

Bar orders are arriving from Australia, South Africa, South 
America, and India. But it cannot be said that the export 
fa ay taken as a whole, is equal to makers’ expectations and 

esires, 


Still, certain firms who have an established reputation abroad 
are well engaged on foreign account at date. Messrs. Noah 
Hingley and Sons and the New British Iron Co, are conspicuous 
in this t. The Earl of Dudley’s Round Oak works are also 
fuller of export orders for their celebrated horseshoe bars than for 
a long time. 

Bar prices are without alteration on the week at £8 for best sorts, 
and £8 12s, 6d. for the Earl of Dudley’s make. Second branded 
sorts remain at £7, and common bars £6 10s. to £6 lds. 

Hoops and merchant strips are in fair demand, and some good 
shipping orders for the former are going forward. £7 10s, con- 
tinues the Association price for this class of iron, and on the open 
— a is no abatement. 

sas tube strip is moderate, and greater activity is expected as 
the gas tube making season draws on, Prices poe fret £7 as 
the official figure, 

Very gratifying accounts continue to be possible of the pig iron 
trade, On ’Change to-day in Birmingham there was no abatement 
in the excellent tone that has long been apparent. Makers are so 
full of contracts, alike at a distance and in Staffordshire, that it is 
still a matter of regret and complaint by buyers that they cannot 
obtain deliveries, On this account operations at not a few of the 
mills and forges are indeed curtailed. 

Yet all the blast furnaces are, in nearl every case, turning out 
their full output, It is somewhat remarkable that no signs appear 
of any increase in the make, either in this district or in the Mia. 
land centres—i.e,, of any serious increase. 

_It would have been wry that with so great a demand for 
pigs more furnaces would have been quickly blown in. But 
the fact is that raw materials are so high that even present prices 
of pig iron do not leave makers any great margin of profit, and the 
tendency is in the direction of their foxes to pay higher rates for 
mate: Therefore they hesitate about increasing the 
number of furnaces in blast. 

. Pig makers, both in Staffordshire and in Derbyshire, and Not- 
tingham and Northampton centres, still have heavy contracts on 
the books, which will take some time to work off. 

Prices are very strong. Best Staffordshire forge iron is quoted 

D high as 65s., and part mine 55s,, with common 45s. to 47s. 6d. 
erbyshire pigs are again quoted this week at 54s. to 55s. delivered, 

and N. orthamptons 53s, to 54s. ; Lincolns are about 55s, to 56s, 

The extraordinary activity in steel goes on. Steel makers have 
8 much as ever they can do and, orders are still arriving. As con- 
—e the contracts in hand at local steel works, they consist 
“reely of metal to be used in bridge and other engineering erec- 
rae for export, Makers are unable to accept all the orders 
olering—a remark which applies alike to steel firms in other 
Centres, and who are offered orders by local consumers, as well as 
to actual local makers, 


Bessemer tees and channels, £7 5s. angles and bars, and £8 5s, 
tank and bridge plates. 


The Birmingham brass and copper wire manufacturers have 
formally advanced the price of brass wire to 6d. per lb., copper 
wire to 74d. per lb., and of rolled metal to 5fd. per ib, This 
advance is the first result of the upward move in copper. 








NOTES FROM LANCASHIRE, 


(Form our own Correspondent.) 
Manchester.—Business in all branches of the iron trade of this 
district moves on very steadily, and prices, so far as makers are con- 
cerned, are quite unaffected by the fluctuations in the warrant 
market. The actually new business doing is not large, but it keeps 
ahead of the limited supplies either of pig or finished iron which 
makers have to offer, and as a consequence a very firm tone is 
maintained in prices, with a continued hardening tendency. A very 
large proportion of the iron now being sent out of the works has, 
however, been sold at prices considerably under those now current, 
and it is deliveries on t of old contracts that are really keep- 
ing pig iron makers so busy as they are. Makers are consequently 
in this position, that whilst yA are delivering a considerable 
weight of iron at comparatively low prices, the cost of produc- 
tion has very largely increased, and for the small surplus of iron 
they have now to place upon the market they are naturally deter- 
mined to realise as large a compensating margin of profit as possible, 
All the present conditions of trade point to a continued and increas- 
= firmness in prices, as producers are for the most _ sufficiently 
sold to keep them fully engaged over the remainder of the year, 
and there is no indication of any slackening off in the requirements 
of consumers in any important branch of the iron-using industries, 
The Manchester iron market on Tuesday brought together a good 
average attendance, and a fair amount of business was reported 
generally, and except that warrants, owing no doubt to speculative 
operators realising upon recent purchases, were rather weaker, 
prices for all descriptions of pig iron were very firm, with a further 
stiffening in some instances. ter local brands of pig iron makers 
are very firm at their full list rates of 50s. 6d. for forge to 51s. 6d. 
for foundry, less 24, delivered equal to Manchester, and they are 
booking orders for quite as much iron as they have to sell without 
difficulty at these figures. District brands remain in the position 
that makers have so little iron to sell that they can practically hold 
out for their own prices, but merchants in some instances are 
moderate holders, and they are disposed to sell at a little under 
makers’ full rates. Lincolnshire is now being quoted at 52s. to 
58s., less 24, delivered here, and sales have been made at about 
these figures, but second-hand parcels could be bought about 1s. 
less. Derbyshire continues exceedingly firm at 54s. to 55s., less 
24, delivered with comparatively very little iron on offer. For out- 
side brands prices continue very strong, makers’ quotations for 
es foundry Middlesbrough averaging about 53s. net cash, 

elivered equal to Manchester, and for Scotch iron makers are 
holding for fully late rates, with slight advances being quoted in 
one or two instances, 
The large business that has recently been doing in hematites has 
placed one or two of the makers practically in the position that 








coals 7s,, burgy 5s, 9d. to 6s, 3d., and slack from 3s, 9d. and 
bi 3d. for commor sorts, up to 4s, 9d. and 5s. for the best descrip- 
ions, 

Shipping is rather active, with good qualities of steam coal 
delivered at the ports on the Mersey fetching 8s. to 8s. 3d. per ton. 
All descriptions of coke are in very active request at full rates, 
the better qualities suitable for ironmaking purposes fetching 14s, 
to 16s, per ton at the ovens, 

Barrow.—After some remarkable fluctuations in prices during the 
week, hematite pig iron has almost recovered to the position it held 
last week, Mixed numbers of Bessemer iron are now quoted at 
54s, 6d. per ton, being a drop of 3d. per ton on the week, while 
No. 3 forge is quoted at 53s. 9d. net, f.o.b, At the close of last 
week, Bessemer numbers were at 54s. per ton. There has, how- 
ever, been no feature of disturbance in the permanency and activity 
of the demand for hematite pig iron. Makers have been compelled 
to increase the output of their works by the re-lighting of addi- 
tional furnaces; but deliveries are so well maintained that all the 
iron which is being produced is going rapidly into consumption, 
while at the same time there is no increase to note in stocks, which 
are not large, comparatively speaking. In the steel trade 
there is a very large business offering, but makers are so 
full of orders that they cannot undertake anything like the 
extent of orders which are offering. Business in rails is still 
very brisk, and orders are plentiful for heavy, light, and colliery 
sections, both on home and foreign account. The mills are as busy 
as they possibly can be, and are maintaining a maximum output 
night and day. Prices are steady, heavy sections of rails being at 
£4 17s. 6d to £5 per ton. A very full business is doing in steel for 
shipbuilding purposes. Orders are large on local, as well as on 
general account, In times gone by, Barrow used to get this class 
of material for shipbuilding from the Clyde and the East Coast, 
but now that steel has taken the place of iron as a material for 
shipbuilding purposes, the mills and furnaces of North Lancashire 
are supplying practically all the requirements of local builders, and 
are at the same time getting a large trade from Belfast, the Clyde, 
the Mersey, and elsewhere. A large increase in the producing 
capacity of the Siemens-Martin’s furnaces, and in the rolling mills 
for plates, angles, &c., is so necessary that makers are being 
forced to proceed with this work. In billets, tin-plate bars, 
hoops, forgings, and castings, the trade all round is very brisk 
and prices are firm. The shipbuilding and engineering trades 
are as busy as can be, but no new orders are reported, 
although plenty are being offered, but holders are holding their 
hands in anticipation of some larger contracts for both Admiralty 
work and the mercantile marine. Boiler makers are so full of 
orders that they find themselves very much behind with their 
work, Iron ore is steady in tone at from lls, 6d. to 14s. per ton 
for ordinary qualities, net at mines. Coal and coke steady. 
Shipping well employed. The Furness Railway Company have 
determined to build a pier at Biggar, on Walney Island, with the 
object of affording facilities for the transit of salt from the Island 
to the docks at Barrow by means of barges and lighters. This is 
the first evidence of any industrial development of the recent 
important find of salt on Walney Island, but there is reason to 
believe that the new discovery will be energetically worked, even 





they can only book further orders for very small parcels, and upon 
these they quote prices which are to some extent evidently intended 
to be prohibitive, 65s. to 66s., less 24, being asked for some foundry 
brands delivered here. There are, however, sellers in the market 
who would take about a couple of shillings under these figures. 
The business doing is not very large, but when buyers place out 
orders they are compelled to pay full rates. 

In the finished iron trade there has been a moderate business 
doing, and quoted prices have now generally stiffened up to £7 for 
bars, £7 5s. to £7 7s. 6d. for hoops, and £8 ds. to £8 15s. for sheets, 
delivered in the Manchester district, with Staffordshire houses not 
very anxious to sell even at these figures. One or two local makers 
would still book orders at £6 15s. for bars, and in other cases 
prompt specifications might perhaps be booked ata trifle under 


47 _ ton. 
e upward movement in steel which I have reported recently 
has caused boilermakers within this district to be more anxious about 
lacing out their orders, and has brought forward a considerable 
Inquiry upon the market. Buyers are now finding it very difficult 
to place orders within 10s. per ton of what would have been taken 
a few weeks back, £9 5s. being the minimum price at which steel 
boiler-plates could now be bought, whilst the average quotations 
are about £9 7s. 6d. to £9 10s., delivered to consumers in the neigh- 
bourhood of Manchester. 

In the metal market there bas been an upward movement in 
prices during the week on most descriptions of manufactured goods 
used for engineering requirements, the demand for which is con- 
siderably in excess of the present means of producers to supply. 
Brazed copper tubes are now quoted at 8}d., solid drawn tubes 8d., 
and brass locomotive tubes 63d., for delivery in the Manchester 
district, this representing an advance of 4d. per lb. upon late rates. 
Copper and brass wire have also veen similarly advanced, 73d. 
being now the quotation for the former and 6d. per lb, for the 
latter, delivered here. 

Activity is being well maintained in all branches of the engineer- 
ing trades; but taking the last returns of the Amalgamated Society 
of Engineers, there would seem to have been a slight slackening 
off in some departments recently, the number of out-of-work 
members in the lanshostee district showing a small increase upon 
the returns issued for the previous month. This, however, does 
not apply to the returns for the country generally, which, taking the 
whole of the districts connected with the society, show a furtherslight 
decrease upon the previous month, and as compared with the same 
month last year, there is a wonderful improvement in the general 
condition + trade, the number in receipt of out-of-work support 
being 1046 less than at the same time last year. I may also men- 
tion, incidentally, as a matter bearing upon one portion of the 
report recently issued by Mr. Stark, on the financial condition of 
the society, particularly with regard to its superannuation benefits, 
that during the past month there has been a decrease of 35 mem- 
bers in receipt of this allowance. With regard to the reports 
which I receive from the employés in reference to thestate of trade, 
they all continue satisfactory. Stationary engine builders are per- 
haps not securing new work quite in Oe to fully replace the 
old orders that are running off, but they have sufficient in hand to 
keep them well engaged for some time to come. Boiler makers 
are exceedingly busy, and in this department there has not been 
so much werk in hand for a considerable number of years past. 
Locomotive and railway carriage builders are in much the same 
position, and in the latter department especially there is work to keep 
them well engaged over a considerable portion of next year. Machine 
tool makers in all departments are well supplied with orders, and 
there is every indication of their being kept fully engaged for a 
considerable period. Machinists also have a large weight of work 
in hand; but this is largely for shipment, and the rapidity with 
which mills are being fitted up in India does not hold out a very 
encouraging prospect for the India, China, and Japan markets of 
the Lancashire cotton trade, of which cotton manufacturers here 
are slowly but surely losing their hold. 


In the coal trade there is a steady business doing, with perhaps 
rather more inquiry for house fire coals, but at present there is no 
real appreciably increased weight of demand coming upon the 
market. On the better qualities of round coal prices are steadily 
hardening up, which will no doubt result in a substantial general 
advance at the close of the month. Other descriptions of fuel for 
ironmaking, steam, and general manufacturing purposes are in 
og demand, except that slack is hanging here and there, owing 

the usual holidays in the manufacturing districts and short time 
in the cotton trade ; but there is no great pressure of surplus sup- 
plies upon the market, and prices, taking them all through, are 





Steel prices keep up very well on the basis of £7 15s, for basic 








firmly maintained at late rates, At the pit mouth best coal 


despite the Salt Syndicate, and that it will add materially to the 
commercial and industrial importance of the town of Barrow and 
of the Furness district, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

BUSINESS continues active in the iron trade. Ordinary plates of 
South Yorkshire make are now at £8 and upwards; boiler plates, 
£8 10s.; best best, from £9 10s. to £10. Angles and bars range 
from £6 lis. to £7 ; best angles up to £8, and best bars up to 
£7 10s.; rods, £7 to £7 10s.; best,up to £9; hoops, £6 10s. to £7; 
best, £7 to £7 10s.; and coopers’ hoops from £6 upwards. The 
Sheetmakers’ Association have decided to advance sheets 10s. per 
ton, at which rates buyers purchase freely. 

The ordnance and naval scheme of the Spanish Government 
includes the construction of a graving dock at Bilbao, at a cost of 
about £60,000. An English firm has been successful in obtaining 
the work. Orders have been given out for the necessary machinery 
in connection with the scheme, and the plant will come from Leeds, 
Manchester, and Sheffield firms. 

Our largest railway companies touching the Midlands have had 
their half-yearly meetings since my last letter. At the Great 
Northern Company’s meeting it was stated that the price of steam 
coal had risen 2s, per ton, and that if it remained at that figure it 
would mean anincrease of £50,000 a year to the price paid by that 
company. Reference was made to the improvement in trade in 
the manufacturing districts, particularly in Yorkshire. A dividend 
of 34 per cent. was declared, this being the largest amount the 
company has paid since 1884, At the North-Eastern Company’s 
meeting the chief subjects dealt with were the increase in the 
number of second-class mgers and the satisfactory advance 
shown in mineral traffic. A dividend of 6} per cent., less income- 
tax, was declared in North-Eastern Consols, 

A mass meeting of workmen engaged in the engineering trade 
has been held to decide upon the best course to adopt in carrying 
out the overtime code. ‘There was a brisk discussion, which ter- 
minated in the adoption of the following resolution:—‘‘'That all 
firms not paying up to the overtime circular be waited upon by the 
shop deputations during the ensuing week, and failing the accept- 
ance of the same, no overtime be worked after Saturday, the 24th 
inst., by either night or day men.” 

A party of inspectors from her Majesty’s Government are now 
visiting the different industrial centres where military contracts for 
the Government are in progress. At Sheffield they inspected the 
works of Messrs. John Brown and Co., Messrs. Charles Cammell 
and Co., and Messrs. Thomas Firth and Sons. The inspectors are 
Colonel Brackenbury, R.A., Colonel Broad, Major Dawson, Major 
Henning Cooper, yo ge Urquhart, Captain Lambert, Captain 
Meeres, Mr. H.R Adair, and Mr. H. Bannerman. 

Much interest was excited here in the first statutory meeting of 
the Yorkshire Water-Gas Company, which was recently held at 
Leeds, The chairman—Rear-Admiral Blythes, V.C.—stated that 
the company was registered on the 13th of April last, and within a 
short period the shares have been subscribed many times over, 
Immediately after speculations on the Stock Exchange had driven 
the shares up to an unparalleled price, and then—he was now 
speaking of the parent company—brought them down to what he 
believed was something under their real value. The directors of 
the Yorkshire Company, under a airect promise that they would 
not be under any disadvantages, purchased of py company 
water-gas shares to the amount of nearly £20,000. These were 
still held by them, and, as the meeting was probably aware, had 
decreased in value. The promise made by the parent company 
had, however, been more than ratified by a concession which had 
been made by them to the Yorkshire Company of the whole of the 
county of Lancashire, which was valued for water-gas purposes at 
£101,000. Thus they had about £97,000 acquired right at a value 
of £202,000. They had received forty-three applications for 
water-gas plants, and of these there had been settled nine, 
valued at £10,800, and tenders were being considered for 
seventeen more, the value of these in round figures being 
£15,000. The Leeds Forge have put in a furnace for melting 
steel, and one of the largest shipbuilding firms in England, as well 
as one of the most important boiler-making firms, had been making 
overtures for the adoption of water-gas throughout their works, 
Mr. Samson Fox stated that the plant erected in Windsor Park, 
on the occasion of the Royal Agricultural Show, had been a — 
successful exhibition of the manufacture of water-gas. Along wit 
that they had been arranging with one of the railway companies 





averages 10s, 6d, per ton, second qualities 8s, 6d., common round 


to light one or both sides of a London railway station with the 
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water-gas. The railway company found, however, that under the 
terms of their lettings they had not a vacant —, at liberty in 
which to place the plant. Mr. Fox intimated that he had made 
other improvements in the apparatus. They were now in a 
to give drawings for plants producing from 100ft. to 20, 

hour. Patterns had been prepared and were now ready for three 
sizes, and many castings had been made from them. e i 

of the plant isted of castings, pipes, wrought iron castings, an 
a particular feature called a throttle ring, which was made in 
a special way. It was stated with regard to the negotiations 
going on at Sheffield, that the reply from the gentlemen in that 
town was not considered satisfactory. 
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NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THERE has been a large business in the Glasgow pig iron warrant 
market this week, but the advanced prices were not maintained. 
The impression is that the wants of consumers are pretty well sup- 
sr for the present. Certainly there has not been sufficient 
resh inquiry to adequately sustain the market. It is believed, 
too, that speculators who were induced to go into warrants lately 
have taken fright at the decline in prices, and have been disposing 
of their iron. But the tone of the iron trade, asa whole, continues 
satisfactory. 

The current prices of makers’ pig iron are as follows:—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 56s. 6d.; No. 3, 53s.; 
Coltness, 60s. and 55s. 3d. ; loan, 58s. and 55s. ; Summerlee, 
58s, and 54s.; Calder, 56s. 6d. and 52s. 3d.; Carn 50s. and 
48s, 6d.; Clyde, 54s. 3d. and 49s. 9d.; Monkland, 47s. 6d. and 
46s. 6d.; Govan, at Broomielaw, 47s. 3d. and 46s. 6d.; Shotts, at 
Leith, 57s. 6d. and 54s.; Carron, at Grangemouth, 53s. 9d. and 
49s. 6d.; gee at Ardrossan, 54s, 6d. and 49s. 6d.; 
Eglinton, 47s. and 46s. 3d.; Dalmellington, 49s. 6d. and 48s, 

There is a healthy activity in the malleable iron trade. Speci- 
fications are available almost to a greater extent than can be dealt 
with by the makers. Although they have been advanced, prices 
are generally lower than in the lish manufacturing districts— 
of course excluding Middlesbrough, where the raw material is 
cheaper than here—and this circumstance is reported to have been 
the means of increasing the Scotch export orders. Common bars 
are now quoted at £6 5s. to £6 10s.; best bars, £6 10s. to £7; 
hoops, £7 5s.; sheets, £8 2s. 6d.; angles, £6 5s.; nail rods, 
£6 7s. 6d. ; and plates, £7 5s. to £7 10s., all less 5 per cent. 

In the steel trade the greatest animation prevails in the pro- 
duction of both Siemens and basic materials. The orders for 
boiler-plates are especially numerous and pressing. Steel ship 
plates are quoted at £7 10s.; boiler-plates, £8 10s. to £8 15s.; 
angles, £6 10s.; and bars, £7 5s.; all less 5 per cent. discount for 
delivery in the Glasgow district. 

There is a fair export business in iron and steel manufactured 
goods, and the past week’s shipments have embraced sewing 
machines to the value of £5090; machinery, £3729; steel goods, 
£6294; and general iron manufactures, £16,589. 

The London and Glasgow Engineering and Iron Shipbuilding 
Company has received an order from the Admiralty for three sets 
of engines and boilers, with all the requisite fittings, for the three 
cruisers of the Apollo class which the company recently contracted 
to build. The original intention was to place the contract with a 
firm on the Thames, but the negotiations for that purpose fell 
through. The placing of the order with the London and Glasgow 
has given much satisfaction here, as practical men seem to be 
agreed that, not merely on the score of economy, but in respect of 
efficient work, such contracts can be executed Pest when both the 
vessels and the machinery are in the same hands, 

Messrs. Lamberton, Sunnyside Engine Works, Coatbridge, have 
secured from Mr. Phillips, Pontyminster Steel Works, Newport, a 
contract to supply a compound engine of 24in. high and 43in. low- 
pressure cylinders, to drive a 26in. three-high mill for rolling tin- 
plates 100ft. long and 74in. broad. 

There is a very good business in the ship ing department of the 
coal trade. Supplies are in many cases difhe to obtain, in con- 
sequence of the restriction of output by the colliers, and the prices 
are again higher by about 3d. a-ton. The exports from the East 

ports are particularly heavy, 16,000 tons having been cleared 
vié Burntisland in the past week, 14,000 at Methie, 16,860 at Leith, 
20,700 at en and 11,350 at Bo’ness, the quantity dis- 
patched from w being 30,217. At all the ports the week’s 
clearances aggregate 141,160 tons, compared with 107,105 in the 
corresponding week of last year. 

At a meeting of the executive of the Lanarkshire Coalmasters’ 
Association in Glasgow, a few days ago, the monthly report of 
Messrs. Reid and Mair, the accountants, was submitted, when it 
was found that the average price of coals in July did not give any 
change of wages for the next four weeks. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron trade continues in a firm and satisfact 
Cleveland pig iron is now at a higher price than it has attained for 
along time. The consumption being large in every market, and the 
cost of production being on the increase, it is almost certain to 
advance still further in value. Hematite pig is also rising, and 
manufactured iron and steel are tending in the same direction. 
The present week is regarded as a holiday one throughout the 
Cleveland district, all the works, except blast furnaces, being com- 
pletely laid off. It is the annual horse races at Stockton which 
render this necessary, inasmuch as so large a proportion of the 
workmen desire to attend them that it is useless toattempt to keep 
them at work. For this reason buying and selling are practically 
at a standstill, and there are not sufficient transactions to deter- 
mine prices current. 

By the death of Mr. William Fallows, in his 92nd year, the 
Cleveland district has just lost one of its oldest and ablest workers. 
Mr. Fallows was, up to the time of his death, chairman of the 
works’ committee of the Tees Conservancy Commission. Until 
November last he attended all the meetings. The improvement of 
the river was his great interest and pleasure, and he liked nothing 
better than an opportunity to enlarge upon the important improve- 
ments which have been made during the last forty years. He was 
also an active member of the School Board from the time when it 
was first commenced, in the year 1870. Notwithstanding the 
great disadvantage which he had to contend with by reason of his 
deafness, he managed usually to get a goed idea of what was 
going on at all meetings he attended ; and when, presently, he 
gave expression to his own views in the pleasant and forcible 
manner peculiar to him, they were always found to be relevant, 
interesting, and useful. He was often spoken of as ‘‘The Father 

A few years since he published an excellent 
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of Middlesbrough.” 
account of the rise of Cleveland as an iron producing district, a 
rise which has taken place entirely within his lifetime. He lost his 
wife only a yearor two since, and leaves one son and three 
daughters to mourn bis loss. 
On Wednesday last a sale by auction of unusual interest was 
d at Gateshead-on-Tyne, the property offered cempitns 
the engineering plant belonging to Messrs, Hawks, Crawshay, an 
Sons. The works of this firm have latterly consisted of four 
departments, namely, bar mills, steel works, a chain and anchor 
forge, and general engineering works, including a bridge building 
yard. It is the machinery and tools in the latter » aera 
which are now offered for sale. 
The Gateshead Ironworks were commenced about 130 years ago 
by Mr. William Hawks. It was then little more than a forge for 
the manufacture of ironwork connected with shipping. It grew 
with the trade of the port, and with the introduction of fresh 
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Crawshay, and Sons d the t for the construction of 
the High Level Bridge, carrying the York, Newcastle, and Berwick 
Railway from Gateshead to Newcastle. is work was, perhaps, 
the most noticeable one ever done by the firm. In 1857-8, the 
ironwork for the new Sunderland bridge was entrusted to them by 
the late Robert Stephenson, M.P., whose last engineering work of 
any magnitude it proved to be. Several important contracts have 
since been executed for the Indian States Railway, for New 
Zealand, and for various rai)way companies in all parts of the 
world. One of the most remarkable items of the plant at the 
Gateshead Ironworks is a Perkin’s compound engine and high-pres- 
sure boiler, Till lately this has been working at no less a pressure 
than 4001b. per square inch, a pressure which will scarcely be 
credited by those who have not seen it actually recorded on the 


a Hawks, Crawshay, and Sons have always had a great 
name for chains, anchors, and moorings, and have enjoyed the con- 
fidence of the British and other Gover ts in t of these 
specialities, 

The annual meeting of the shareholders of the Consett Iron 
Company took place at Newcastle-on-Tyne «n the 17th inst., Mr. 
David Dale, of Darlington, chairman of the company, presiding. 
In moving the adoption of the report, Mr. Dale said that the pre- 
sent position of the company was one of marked bee pee The 
plant had, to a large extent, been remodelled, and the quantity of 
steel plates now turned out was much greater than of iron. It was 
the intention of the directors to put down a steel angle mill at once, 
and they had almost made up their minds as to the site which it 
was to occupy. A dividend of 22s, 6d. on the old shares, and 13s. 
on the new ones, was declared. The retiring directors and officers 
were re-elected, and the meeting terminated with the usual votes 
of thanks, 

After a? ne mtg of adversity caused by a great fall in the value of 

u 








o 


their p cts, the great chemical firm of Sadler and Co., of 
Middlesbrough, bas again become exceedingly prosperous. At 
the annual meeting held at Middlesbrough on the 17th inst., a 


dividend of 12s. per share was declared, and the chairman, Col. 
Sadler, whose turn it was to retire, was unanimously re-elected, 
and at the same time heartily congratulated on the success which 
had been achieved under his able management. 

Sir E. J. Harland, who bas just been elected to represent the 
constituency of Belfast in Parliament, was professionally educated 
at Newcastle. He was a pupil at the works of Messrs. Robert 
Stephenson and Company, South-street, between the years 1845-50 
or thereabouts, and was subsequently, for a time, at one of the iron 
shipyards then existing on the banks of the Tyne. Newcastle may 
well be proud of her former —. When the Institution of 
Mechanical Engineers were at Dublin last summer, and afterwards 
proceeded to Belfast, the members were conducted by Sir Edward 
over the Teutonic, the White Star steamer which has lately 
achieved such excellent results, and which was tben under con- 
struction. 

Messrs. W. Armstrorg and W. J. Bird, of Wingate, Durham, 
have been making a number of experiments upon boilers, in order 
to test the advantages of mechanical stoking as compared with 
hand-firing. Their object was to make themselves thoroughly 
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succumbed, and steel makers will suffer in consequence. ‘; 
at the yy Swansea, this week were as followe: Coke, tin, 
=~ 3d. net ages Lng a pees to 14s.; ciemens, to 14s, 6d, 

ew works wi test machinery are doing well. The necessa 
capital for Port-£20,000--was caeetbed in a ni he 
There are three mills, and the total cost is stated to be £14,006 
Gowerton, another new work, has also three mills, and is in ood 
work. If prices could be brought up to harmonise with that of 
material there would be an increase of these small but substantial 
works, The Briton Ferry Steel Works have been registered, : 
is one that appeals to small capitalists, £30,000 in £10 s 
Merthyr tin-plate works are yet in abeyance, but 
busy. A reservoir upon an extended scale is to be 
Rhondda Valley. 

I have referred on several occasions to the facilities at the Bute 
Docks for quick despatch by the Lewis and Hunter coal cranes, 
Six have now been placed on the south side of the Roath Dock, By 
an excellent arrangement these can all be worked together. This 
was shown ina singularly striking way a few days ago, when the 
Lancashire steamer was loaded with 5817 tons of Powell Dyffryn 
coal in twenty-four hours, For a period, four cranes were brought 
together, giving an average of 443 tons per hour. As this was 
ship in fine condition, the record stands untouched by any 
previous performance, 

A meeting of the joint committee of the sliding scale has been 
held, and for nine hours the grave questions at issue were discussed, 
I am glad to know that strong hopes are now entertained of an 
amicable ending ; but this will not be decided until Saturday, when 
the representatives again meet. 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE condition of the iron markets here continues quite satis. 
factory. Every branch of the iron industry and trade in Silesia 
shows a great activity, and this is looked upon as a sure sign of the 
stability and soundness of business. Demand keeps increasing 
from week to week and prices have a | tendency. Bars are 
noted M. 155 to 160, plates M. 192°50 to 200. 

The firm and rather rising tendency of the Austro-Hungarian 
iron market is still maintained. Sale in almost all branches has 
i d most satisfactorily, and the prospects for further develop. 
ment of business are steadily improving. No change has taken 
place in the demand for pig; the blast furnaces are brilliantly 
employed, prices being firm and even rising. The business in bars, 
plates, and sheets is also very animated. 

A firm tendency bag 3 on the Belgian iron market. There 
is a good demand for bars and finished iron, and the lately 
enhanced prices are readily obtained, oe emg being the only 
articles that have not been able to gain higher prices. The first 
two quarters of 1889 show a considerable improvement in trade, 
which appears likely to continue. Export in rolling material has 
remarkably increased—for instance, in railway and tramway cars 
it exceeded that of 1888 by 10,000 t., being about 100 per cent.; 








acquainted with the facts, before fitting up a series of Hend 
mechanical stokers on a range of Lancashire boilers at Wingate 
Grange Colliery. Tbe coal used and the ashes resulting therefrom 
were accurately weighed, and the quantity of water evaporated was 
ascertained by a Siemens meter, specially adapted for hot water, in- 
serted in the feed pipe. The meter was frequently tested by com- 
parison with a tank of known capacity. Three tests, lasting forty- 
eight hours eacb, were made to compare the evaporation by rough- 
small and by duff coal, fed, in both cases, by hand. The boiler, 
which was of the Lancashire type, 28ft. long by 7ft. 6in. diameter, 
was then fitted witha mechanical stoker and self-cleaning bars, and 
the experiments were repeated. With rough small coal, the duty 
was found to be increased 33°3 per cent., and with duff 35-9 per 
cent. by the mechanical stoker, e general result of the appli- 
cation of the latter may therefore be d highly satisfactory 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
No one conversant with the coal trade of Wales doubts but that 
a crisis of a most important character is at hand, and will requirea 
good deal of tact to avert. 

The steam coal colliers demand an advance of 10 per cent., as 
one of the first conditions. The next is power to add four members 
to the joint scale,and an early settlement of a scale for future 
arrangements of wages. 

The wish of the Coalowners’ Association is to carry out, at the 
earliest possible time, an equitable scale; but they strongly object 
to any advance until this can be done. 

In one matter the colliers are showing a very determined attitude, 
and this in refusing to allow full powers to their delegates. They 
simply wish them to act as agents, and to refer questions to the 
colliers before settlement. e coalowners again take a much 
more honourable course. They give full power to their committee, 
and ratify their conclusions, and simply ask the colliers to do the 
same. niess the colliers sign to that effect there will, I fear, be 
interminable disputes. 

The coalowners are highly to be commended, and the action of the 
committee on the scale is deserving of all praise. All books are 
open to the minutest scrutiny ; auditors of unquestioned ability 
and honour are employed, and all that the owners ask is a fair and 
proportionate scale by which capital and labour should be recouped 
in ratio according to changing quotations. From personal inter- 
views with colliers, I am led to entertain grave doubts whether the 
well-disposed of the colliers’ committee will be able to keep the 
others in check. There are aggressive members of the who 
appear solicitous for mischief and heedless of results. A strike now 
would be the most formidable on record. Work generally would 
be stopped. 80,000) colliers, 10,000 ore workers, and a mass of 
others would be idle. In a week hence at furthest the decision 
will be given. 

There isno falling off eitherin the bulk of tradeorin price. Exports 
are well maintained. Steam coal prices are as they have been for 
some time, from 13s. to 14s. for best ; 12s. 6d., seconds; and Mon- 
mouthshire, lls, 3d. to 11s. 6d. Small steam was selling this week 
from 7s. 3d. As regards house coal, large commands lls, 6d., and 
small 9s. 6d. 

Coke makers are very busy, and obtain 19s, and 20s. easily. The 
demand is much greater than the supply; hence, not only are 
quotations rigid, but forward bookings are carefully done. Pit- 
wood is becoming plentiful again, and prices are weaker. Sales 
are being effected at 17s. 

The character of the steel trade is buoyant, and I fail to see any 
signs of weakness. The only fear is in the attitude of the men, 
who are evidently combining, but have not yet taken an aggressive 
course. Pricesare the same as last week, with the exception of 
pig. At Swansea this week Bessemer pig was quoted at 55s. to 
57s. 6d. Steel rails—heavy—are at £5 be to £5 10s. ; light, £6 5s. 
to £6 10s.; Welsh bars, £610s. Bessemer blooms, £4 1 . to 
£4 15s.; Siemens to £5 10s. 

It is rumoured that a movement is on foot in the Northern iron- 
—_ ‘a limit make, but the men here do not appear to sympathise 
with i 

Tin-plate makers are rather in a quandary about the constant 
advance in raw material. Steel workers are demanding a further 
advance of 10s,, and I am informed that contracts have been 
entered into for Bessemer bars at £5 5s,, while as much as 
£5 10s. is freely quoted. These figures tell upon the trade, and 
short time sales are the rule, The tin-plate trade, apart from this, 
is satisfactory, and shipments are me reserve in business 
may be expected to follow from present conditions, Small 
makers having to contend with advancing prices of material, and 





capital, until about the year 1848. Then the firm of Hawks, 





in export yielded 9000 t. more—22,000 against 13,000 for 
the same period the year before. The following table gives a 
summary of Belgian trade during the first two quarters of this 
year, compared with the same period in the previous year :— 


Import. Export. 

18: 9, 1888. 1889, 188°, 

Tons. Tons. ‘ons. Tons. 
Iron ores .. 935,095 873,002 77,813 76,113 
Cast steel .. .. m0 587 1,831 2,850 
Steel rails 251 168 35,080 2,041 
Steel wire 1,409 1,252 11,181 14,582 
Pig iron 118,604 111,779 3,517 5,212 
&crap iron 12,976 15,919 2,947 886 
Iron wire 1,751 . 1,759 2,386 2,203 
Jron rails 160 119 3,169 5,408 
Sheets.. . 875 632 26,413 20,761 
Nails... 52 78 6,026 6,007 
Bars and angles 7,185 8,791 .. 118,622 110,032 
Hardware 1026 2,520 .. 26,626 19,849 


The French iron trade appears to be making energetic efforts to 
leave a state of dulness and to gain better ground. Wrought iron 
has been raised in Paris 7‘50f. p.t. The price of bars is, in the 
Nord, 130f. to 135f. p.t. mixed lots, All articles of finished iron 
are in pretty good demand; girders and merchant bars are sold at 
145f. in Paris, and it is generally believed that the rise will this 
time be depended upon, as the mill-owners of the Nord, on whose 
fixing the Paris prices depend, are masters of the situation. Old rails 
are bought at 82f. to $0508. No o—- has taken place in the 
favourable condition of the Rhenish- — iron trade, 
a firm tendency prevailing in all branches. e Siegerland and 
Nassau iron ore busi is satisfactory, stocks are decreasing 
rapidly, and prices have again been slightly raised, best brands of 
steel stone baving been paid M. 14 to 15, brown and other sorts 
going down to M. 12°30 and 10°80 p.t., allat mines, Great firmness, 
exists in the pig trade, furnaces having as much work as they can 
do. The Spiegeleisen business is on the whole steady, stocks are 
nothing to speak of, and prices mse owes | very firm, M. 70 p.t. 
having been maintained last week for the 10 to 12 per cent. grade. 
Forge pig finds most ready sale at firm quotations; the demand for 
foundry is also good, prices ee ee The same may 
be said of basic and Bessemer. For bar ironthe inland demand is 
active, and that for abroad not much less so; present notations 
are firm and remunerative. There is no appreciable change to 
report in the plate and sheet trade; the works are all fully 
employed, and the demand keeps steady and good. 
he wire trade continues in an unfavourable condition, and 
export business can only be done at serious losses, All the prices 
of the raw materials are too high compared with those of foreign 
countries, and this branch of business ——s is greatly 
depressed by the high quotations. The foundries and machine 
shops are all regularly employed, but find it difficult to suit their 
prices to the wishes of customers, owing to the dearness of raw 
materials, 

The production of pig iron in Rheinland-Westphalia was for 
July : 119,994 t. against 106,247 t. Sale:—119,338 t. against 
105,549 t. in June. On July 8lst stocks amounted to 44,772 t. 
against 44,116 t. on June 30th. 

List prices p.t. at works are as follows :—Good merchant bars, 
M. 142 to 145, in some ——- as - 7 as M. 147°50 has been 
asked ; angles, M. 150 to 155 ; girders, M. 122°50 to 12750 ; hoops, 
M. 150 to 155 ; bars in basic and Beseemer, M. 145 to 155; boiler 

lates, M. 200; tank ditto, M. 175; Siegen thin sheets, M. 181 to 
Tes ; plates in steel, M. 175 to 180; iron wire rods, common 
quality, M. 130; in steel, M. 12750; steel sleepers, M. 135 to 
140 ; complete sets of wheels and axles, M. 335; axles, M. 235 to 
240 ; light steel rails, M. 130 to 135. ; 

A reduction of some importance on export freight for railway 
materials, permanent and we been put into force from the 
1st August. This favour extends toall the ports of the German 
Ocean. The export of rails vid Bremen is even now of oom Sager 
ance ; it was 1196 t. in 1888, The lowered freights are likely to 
lead to further extension. : L 
According to latest intelligence, the Rhenish-Westphalian Pig 
Iron Convention, at a meeting held on the 15th inst., fixed the 
following prices: Foundry No. 1 and hematite iron, M. 71, against 
M. 66 in June; Bessemer, M. 66; foundry No. 3, M. 63; cy 
M. 56, against 47 in June, forge pig, com, qual., M. 55 p.t., at 
works, 











THERMO-ELECTRICITY and thermo-electric possibilities 
are attra a good deal of attention in America, Amongst 
other things is another communication to the American Electrical 
World on calelectric generators, by Mr. Ed. G. Acheson, Pitts- 





restricted sales in consequence, are suffering. I hear that one has 








burgh, who has given the subject a good deal of attention. 
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NEW COMPANIES. 


TuE following companies have just been regis- 
tered :— 

Fraser and Company, Birmingham, Limited. 
This company was registered on the 2nd inst. 
with Hs capital of £ in £5 shares, to acquire 
the patent rights of William Fraser, for improve- 
ments in furnace grates, for the better consump- 
tion of smoke, and the better combustion of fue! 
Registered without special articles, by Barlow 
and Jones, of 49, Lime-street, as agent for Philip 

M. Batten, of Birmingham, solicitor. 


Bengal Iron and Steel Company, Limited. 
This company was registered on the 9th inst., 
with a capital of £150,000, in £1 shares, 150 being 
founders’ shares, to acquire the benefit of an 
agreement with the Secretary of State in Council 
of India, for a lease of the Barakur Ironworks, at 
Barakur, Bengal, and certain mining and other 
rights and property « ted therewith. The 
memorandum and articles of association are signed 
by twenty-one subscribers, who take amongst 
them 150 founders’ shares, and 49,850 ordinary 
shares. The subscribers are :— 
Founders’ Ord. 
. shares, 
1,500 


5,000 





o 


*Colonel A. J. Filgate, 106, Jermyn-street 
+R “Miller, ay ‘Albert Hall-mansions, 


OW, «ds kt Bo a Sa we we & 
W. Duff Bruce, C.E., 23, Roland-gardens, m 
*W. Mackinnon, 129, Irongate, Glasgow 10 

ow .. 10 
20 


gee 


*G. M. Blair, 129, Irongate, Glasg ° 
*T. C. Glenn, Mount- ge, Edinburgh 
W. Keswick, Eastwick park, Leather- 


~ 
= 


esse gs 2 


A. Paterson, 78, Warwick-street, 8.W... 7 
W A. Brown, 308, Winchester House, 
G. Miller, 27, Austinfriars, B.C. .. 
A. Keen, 12, Copthall-court, E.C. .. 
W. Daniell, Hatton-court, B.C. .. .. 
T. C. Glenn, Mount-grange, Edinburgh 
G. Blair, 129, frongate, Glasgow .. .. 
The Indian General and Investment 
Trust, Limited .. .. oc os «+ 
J. Murdoch, Oriental Club, Hanover- 
equare, W. .. 2. os os co oe oe 
O. F. Milne, 171, Gresham House, E.C. 
D. P. McGuire, 24, Pembridge-square .. 
J. C. Lees, 15, The Avenue, Vastle-hill .. 
R. Macdonald, Queen’s Hotel, Upper 
WR, oka. oo 50. 60 06. 03 40 
W. Walford, 30, Cambridge-square, Hyde- 
TOU 4s ce ce cn on ce, ce ce © ce 
The number of directors is not to be less than 
three, nor more than seven ; the first being the 
subscribers denoted by an asterisk ; qualification, 
£500 in shares or stock; remuneration, £750 per 
annum, to be divided as they may determine. 
Registered office, 17, Victoria-street, Westminster. 


Briton Ferry Steel Company, Limited. 
This company was registered on the 13th inst., 
with a capital of £30,000, in £10 shares, to carry 
on in all branches the businesses of steel makers, 
ironmasters, colliery —— mechanical 
engineers, toolmakers, boilermakers, and steel 
converters. The subscribers are:— 
Shares. 
F. F. Card, Aberavon, accountant .. .. .. .. 
H. Eccles, Carnarvon, chemist and steel works’ 
AORN as cs ce os oe oe we 
M. A. Jenkins, Aberavon, solicitor. . oe 
J. F. Witte, Taeeds.. 2 oe oe ce ce ce oe 
J. 8, Hays, Field House, North Shields, solicitor 
W. Bevan, Swansea, merchant... .. .. .. «- 
J. Bevan, Lianelly, chemical manufacturer. . 
L, Jenkins, Briton Ferry, merchant .. .. 
The number of directors is not to be less than 
five, nor more than seven; qualification, £500 
in shares or stock. Most of the regulations of 
Table A apply. Registered office, Briton Ferry, 
Glamorgan, 


Brush Electrical Engineering Company, Limited. 
This company was registered on the 10th inst., 
with a capital of £750,000, in 150,000 preference 
shares of £2, and 150,000 ordinary shares of £3 
each, to acquire by transfer—for the pu’ of 
reconstituting the Anglo-American Brush Electric 
Light Corporation, Limited —the undertaking 
and business keretofore carried on by that com- 
pany, in the United Kingdom and elsewhere, and 
the letters patent and patent rights, and the 
lands, buildings, and other hereditaments, works 
and conveniences, and fixed and movable plant in 
connection therewith ; and further to acquire the 
undertaking and business of the Falcon Engine 
and Car Works, Limited, heretofore carried on 
by that company at Loughborough, with the 
stock-in-trade, effects, and other property of that 
company. The first subscribers are:— 
Ord. Pref. 
shares. shares. 
*Lord Thurlow, 33, Chesham-place,8.W. 1 .. 1 
*S. Sellon, 78, Hatton-garden, metallur- 
n Gece, 112, Belvedere-road, Lambeth, 
B.., GOGUUUNET oc cc cc coco ce 
*Col. F. G. Stewart, 16, St. James’s- 
Oquere, BW... 0s cc ce cece ce 
E. Cooper, 14, George-street, Mansion 
House, E.C., chartered accountant .. 
E. Woods, C.E., 45, Onslow-gardens, 8. W. 
*J. Raworth, 112, Belvedere-road, Lam- 
Doth, emgimeer 2c ce ce cs ce te Pre | 
There shall not be less than five, nor more than 
nine directors; the first are the subscribers 
denoted by an asterisk, and J. B. Braithwaite, 
jun., the Duke of Marlborough, and A, H, 
Sanderson. Qualification, £500 in shares; remu- 
neration, £2000, divisible. When in any year 
the dividend, with bonus, if any, on the ordinary 
shares shall amount to more than 10 per cent. on 
the capital for the time being called up, the 
directors shall be entitled to an additional sum 
equal to one-tenth of the amount of such divi- 
dend, provided that such additional sum shall not 
ex in any year £10, 
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; Byers’ Patents, Limited. 

‘This company was registered on the 6th inst., 
with a capital of £150,000, in £5 shares, to carry 
into effect an agreement dated May 22nd, made 
between J. J. Byers, of the one part, and 
H. Clarke, as trustee for the company, of the 
other part, having for its object the acquisition 
of certain letters patent, granted July 22nd, 1886, 
and September 18th, 1888, for inventions of 
improvements in the ventilation of waterproof 
and other clothing, together with other patent 
and patent rights granted in foreign countries 





and the colonies; and also, if deemed advisable, 
two other agreements, dated May 20th, 1889, 
made between J. J. Byers, of the one part, and 
C. Mackintosh and Co., of the other part. The 
first subscribers are :— 
See Mosley-street, Manchester, mer- 
c re Oh. es a at | ey ee ee 
$ Fai Po areeed, Clapham besicheaper 
. Fos' , Oval- - ie 
H. J. Barker, Growmcourt, Old Broad-strect, 
B.0., money broker... .. 2. «+ oc oo «« 
G. R. Pelley, ‘41, Darnley-road, Hackney, clerk .. 
H. Dudley Woulfe, Anson Lodge, Tufnell-park, N. 
F. W. Munk, 27, Clement’s-lane, ) ee 
The number of directors is not to be less than 
three, nor more than eight; the first to be 
ae by the subscribers; qualification, fifty 
shares; remuneration, chairman £250, other 
directors £150 each, and 5 per cent. on net profits 
after 10 per cent. dividend. Every director who 
may reside 100 miles from where the board meets 
shall be paid £3 3s. for every day absent from 
home upon the Company’s business, 


Fowler-Waring Cables Company, Limited. 

This company was registered on the 13th inst., 
with a capital of £200,000, in £5 shares, whereof 
300 are founders’ shares, to acquire the business 
and goodwill relating to the manufacture and 
trade in electric and other cables, as now carried 
on by John Fowler and we ageh Limited, and 
by Mr. Richard Solomon Waring, at 85, Queen- 
street, E.C. The subscribers are :— 


ee 


Ordinary 
shares. 
*Wm. Fowler, J.P., 43, Grosvenor-square .. .. 100 
*G. Fleming, 9, Billiter-street, E.C., merchant .. 100 
*The Hon. J. 8. Gathorne Hardy, M.P., 2, 
Cadogan-square... .. .. .. + os oF eo 100 
*Walter Chamberlain, Harborne Hall, Birming- 
eg Sea 
*Col. J. T. North, Eltham, Kent .. .. .. .. 100 
*R. W. Eddison, Steam Plough Works, Leeds .. 100 
*R. 8. Waring, 85, Queen-street, E.C., manufac- 
ara rr er ar ara 
The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in shares or stock; remuneration, £' per 
annum, to be divided as they may determine. 


Highgate and Hampstead Cable Tramways. 
Limited. ; 


This company was registered on the 6th inst., 
with a capital of £20,000, in £5 shares, to adopt 
an agreement dated August 6th, made between 
Emile D. Oppert, of the one part, and the com- 
pany of the other part, being an agreement for 
the sale to the company of certain tramways, 
property, and rights; to construct and lay down 
tramways in the United Kingdom. The first 
subscribers are :— 

Shares. 


W. T. Hill, 20, Cornhill, E.C., merchant .. .. 
F. te White, 30, Crewys-road, Peckham, account- 
W. E. Sankey, 177, Leighton-road, N.W., agent.. 
W. Grey, Th tindaatonotreot 8.E., secretary to 

Ge i li a EE ea NO RSE BC 
C. Barnett, 27, Wilson- en, Kingsland, clerk 
__— Portsea- Manor-park, manufac- 

urer oti ith Min nh: Me ae. ae ie, © 
G. Binstead, 27, Guildford-street, clerk.. 

There is not to be less than three, nor more 
than five directors; qualification, £100 in shares ; 
remuneration, managing director, £105; other 
directors, £52 10s. per annum, Registered office, 
33, Old Broad-street. 


Patent Stamped Steel Railway Acle-box 
? Company, Limited. 

This company was registered on the 13th inst. 
with a capital of £50,000, divided into 49,000 
shares of £1 each, and 500 founders’ shares of £2 
each, to purchase the inventions of Messrs. John 
Donnelly, William M. Laren, and Ambrose Trask, 
for improvements in railway axle-boxes and grease 
box covers, The subscribers are :— 


John Donnelly, 45, Brockley-road, engineer... 1 
H. Cavanagh, 3, Northumberland-street, W.C., 

REE RIES RS POS Sar a me 1 

A. H. Sibley, 3, ance | ee S 

1 

1 


le 





G. Gilpin, 70, Mildmay-road,N. .. .. .. 

C. H. Austin, 8, Russell-terrace, Earlsfield... .. 

H. teed 8, Nottingham-road, Upper Tooting 

Van tting, 45, Baker-street, Liloyd-square, 
The number of directors is not to be less than 

three, nor more than five. Most of the regula- 

com of Table A of the Companies’ Act, 1862, 

apply. 


Patents Trust Corporation, Limited. 

This company was registered on the 13th inst., 
with a capital of £19,500, in £5 shares, to carry 
on business as manufacturers of lamps, cooking 
and hog Se other apparatus for domestic 
purposes, e subscribers are :— a 

res, 


8 
*H. H. Gardiner, 120, Queen Victoria-street, 
A ee ey ee ee 1 
Ga. ogee, 50, Crescent-road, South Norwood, . 
cler a be ee as es “ae de 66 “en” oo 
A. V. Dwight, 20, Hemberton-road, Clapham, 
ne tn sabe ane +, CU OR ae ae ees 1 
F. B. Townsend, 7, Westbury-road, Brentwood, 
organist and choirmaster en Vea ee 1 
Wm. Richardson, 18, Brownlow-street, Holborn, 
a Fe ee ee es ee 1 
E. Gilbert, 1, St. Lawrence-road, North Kensing- 
a ea ee ee 1 
L. 8. Hounsell, Anchorage, Twickenham, clerk. . 1 
The number of directors is not to be less than 
two, nor more than five; the first being the sub- 
scribers denoted by an asterisk and Thos, Slatter, 
jun. Registered office, 120, Queen Victoria-street. 


Plymouth Promenade Pier and Pavilion 
Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £40,000, in £1 shares, to acquire 
the Plymouth Promenade Pier. The subscribers 
are :—- 


*W. H. Kay, 1, Citadel-terrace, Plymouth .. .. 
*J. H. Mortimore, 9, Smeaton-terrace, Plymouth, 


1 
——- 22, Bedford-street, Plymouth, out- : 
RO eb I eR EE Ea he 

H. A. McBryde, 22, Bedford-street, Plymouth, 

outfitter 1 
1 
1 





W. L. Sampson, 46, George-street, Plymouth, 
nae a cel a eee ee) Fel Sate. tt 

R. L. Batchelor, 8, Parade, Plymouth, solicitor... 

J. 8. Thomas, 23, Qucen-strect, Plymouth, ac- 
WEDS 68 043: 100 as eb Ae. oer, 168% o0 
The number of directors is not to be less than 





three, nor more than six, the first being the sub- 
scribers denoted by an asterisk, and Quentin 
Richard Kay; the company in general meeting 
will appoint remuneration. 





Rosario Waterworks (New) Company, Limited. 

This company was registered on the 7th inst., 
with a capital of £420,000, in £10 shares, to 
acquire by exchange or otherwise, shares in the 
capital of the Rosario Waterworks Company, 
Limited, and, concurrently with such acquisition, 
to take over the undertaking, assets, and lia- 
bilities of the Rosario Waterworks Company, 
Limited, or any part or parts thereof; to acquire 
the benefit of the Rosario Water Concession, and 
to supply the town of Rosario, in the province of 
Santa Fé, The subscribers are:— 


Charles Morrison, 58, Coleman-street .. .. 
*J. oS ak ma den td 
J. H. Duncan, 39, leman-street, chartered 

accountant .. .. .. .. 


*C. Gunth h a. 


Shares. 


9, F avenue, merchant 
W. H. Adams, 168, Friern-road, East Dulwich .. 
H. P. — 7, Poplar-grove, West Kensington- 
rr $3; 66) whe Re Os eb ode “ew “en? 46 
pM. Morris, 24, Gunder-road, Clapham, solicitor 1 
The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and F. im Thurn, 
and D. Blair M‘Lachlan; remuneration, £1000 
per annum, to be divided as they may determine. 
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INSTITUTE OF MARINE ENGINEERS.—The session 
of this Institute will re-open on Monday, Septem- 
ber 2nd, at 8 p.m., when Mr. W. J. Craig will 
read a ina | for juniors—entitled, 
‘*Scientific Tri-unities,” in the Langthorne Rooms, 
Stratford. 


THE GREATEST RAINFALL.—It is stated that 
the greatest rainfall in the world occurs at 
Cherra Poongee, in the Khasi Hills, in Bengal. 
According to the Imperial Gazetteer of India, 
the registered fall there during the three years 
ending 1876 shows an annual average of 
368°4lin, Another writer, however, estimates 
the annual average fall at this place at about 
610in. ‘‘It is reported,” continues the Gazetteer, 
‘that a total of 805in. fell in 1861, of which 
366in. are assigned to the single month of 
July. This excessive rainfall is caused by the 
circumstance that Cherra Poongee stands on 
the first of a series of hill ranges that rise 
abruptly from the P oye of Bengal, and catch 
the vapour of all the clouds that roll up from 
the sea. The climate is not unhealthy for 
Europeans, though the surrounding villages 
are destitute of all sanitary arrangements, 
and are frequently visited by fever and 
cholera.” 


Wacon WorkKs For INDIAN RalILways,—Fur- 
ther orders for ironwork for rolling stock are 
being placed by the various Indian railway com- 
panies. The Southern Mahratta Company are 
now considering the tenders for 100 sets of under- 
frames and body ironwork for metre gauge 
covered goods wagons, 18ft. long, arranged to 
carry horses, The South Indian Railway Com- 

~ { are inviting tenders to be sent in by the 
oon instant; the present requirements are for 
the Villupuram-Dharmavaram section and for the 
main line. The contracts for the former are three 
in number, one for the supply and delivery of the 
ironwofk and fittings necessary for the equipment 
of 150 iron ballast wagons with wooden sides— 
metre gauge—another for the manufacture and 
delivery of 600 bearing springs, and the third for 
the supply and delivery of 300 pairs of wheels and 
axles. Quick deliveries are required in each 
case, and heavy penalties are stipulated for any 
failure in delivery, provided always that in the 
event of strikes, or accidents beyond the control 
of the contractor, the agreed times for delivery 
shall be extended at the discretion of the Com- 
pany’s engineers. The underframes, with floor- 
plates rivetted on, are to be sent out complete, 
with the exception of the axle guards, All other 
pieces of ironwork must be packed in strong cases, 
not exceeding 3cwt. in weight when filled. All 
holes in the ironwork are to be drilled to tem- 
plate. The axle-boxes are Beuther’s patent and 
arranged for oil. The bearings are of gun-metal in 
the proportion of *7 parts of copper to one of tin. 
The bearing springs are 3ft. 44in. long and made 
of the best hammered spring steel, and formed 
of nine plates, 3in. wide by jin. thick, and one 
plate, 3in. wide by }in. thick, the whole clamped 
together by a wrought iron buckle. The springs 
when unloaded have camber of 4in., and should 
compress lin. with one ton load and a further inch 
with one and a-half tons more. Each spring is to 
be tested to the satisfaction of the engineer. 
The wheels are to be 2ft. 4in. diameter at the 
tread and to be made of wrought iron. The 
naves are to be Sin. in diameter. The spokes 
and inner tires are to be made of the best scrap 
iron, and welded at each point of contact with the 
rim. The outer tires are to be of cast steel 44in. 
broad and 1fin. thick at the centre of the tread; 
they are to be bored to one gauge and shrunk on 
to the wheel, to which they are to be attached b 
screws. The axles are to be of the best mild steel. 
Each pair of wheels, with the axles, must be 
balanced so as to be at rest in any portion of the 
cirele when hung in centres or on straight edges, 
and so fitted that when put in a lathe the journals 
and tires shall run perfectly true with one another. 
The contract for the main line has been ordered by 
telegram from India, dated July 27th, and com- 

rises the manufacture and delivery of under- 
sce wheels and axles, axle-boxes, springs and 
fittings for twenty-five third-class carriages. The 
ification for this contract is, so far as appli- 
cable, the same as those for the contracts men- 
tioned above. The springs are 6ft. between 
centres of eyes and have eight plates }in. thick. 
The fittings comprise brass dolly handles, hinges, 
locks, staples, window lifts, lamp rings, reflectors, 
india-rubber pads for window cushions, or vibra- 
ing pads of the same material. The ironwork 
and fittings for one vehicle are to be prepared and 
approved before the remainder of the contract is 
| sara with. All ironwork is to be dipped 
ot in boiled oil, and afterwards to receive two 
coats of oil paint, 


THE PATENT JOURNAL. 
Cnn Pas He Keres of Gs Cimmientis 


Application for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

12th August, 1889. 

12,680. Expanpine and Contractine Doors, &&., J 
Judd, Wal tow. 

12,681. Uritisine Escarine Hor Gaszs, L. Hill, Stock- 
ton-on-Tees. 


12,682. oo Water to Brusues, G. Moore, 


Keighley. 
7 Baut Gear Wueer and Caary for Bicycuzs, &c., 
» gham. 
12,684. GRAIN-BINDING Harvester, W. Dewar, Dundee. 
12,685. Device for Frxine Guass and DispEensine with 
, 8. L. Kilpin, London. 
12,686. ATracHine Buttons, &., A. V. Mone, London. 
12,687. BuckLe for Lapigs’ Rrpinc Hasir, J. 8. Thom- 


son, G Ww. 
12,688. Macnine Caarr Knives, &c., M. and J. P. Fur- 


ness, eld, 

12,689. Parinc Hees of Boots and Suors, M. H. 
Pearson, C. Bennion, and J. C. Gunton, London. 

ay Vacuum Icr-makine Macuings, G. E. O. Lange, 


on. 
12,691. Surps’ Sarrs, J. Roberts, Liverpool. 
12,692. Sizvine GRANULAR, &c., MaTeRiaL, J. Higgin- 
bottom, Liverpool. 
—_ ge nn Leakace, &c., in Metats, M. 
mdon. 
ee CoxTRoLiine the Fiow of AgraTeD Liquips, 
nm. 


. . 01 

12,695. PorTaBLE Fotpine Box, C. J. A. Kreibig and 
F. P. Stein, London. 

12,696. Composition Coverina for WaLis of Tennis 
Courts, J. Bickley, London. 

yg OINTED CouPLine for Suarts, M. Mannesmann, 


on, 

12,698. CrocueT NEEDLEs, O. von Auw, London. 

12,699. Guass Lamp Reservoirs, J. Schreiber, London. 

12,700. Hyprav.ic Exaives, E. J. Miller, London. 

12,701. Piaster for MepicaL Purposxs, A. E. Jones, 
London. 

12,702. Watcues, H. Albert, London. 

12,703. ApverTisine, H. Fabian, London. 

12,704. CarTRipggs, J. G. Accles, London. 

12,705. Rattway Sienats, H. H. Lake.—(W. F. L. 
Desant, United States.) 

12,706. Lock-nuts, A. McLachlan, London. 

12,707. Horse-rakes, R. J. and é. J. Harris, London. 

12,708. Wuerew for Tram-cars, &c., 8. Lloyd, London. 

12,709. BotrLe Stoppers, W. H. Jones, London. 

12,710. ReoisTeRiIna Money-mTitt, J. Woodrow, 
London. 

12,711. Steam and FLuip-PRessuRE Enoines, J. G. 

oore, London. 
12,712. RecEIvinG, &&., Fares, J. Woodrow, London. 
12,713, Batu Pozzuz, T. Allen, London. 


13th August, 1889. 
12,714. Dust CoLecrors, R, L, and J. W. 8. Downton, 


on. 
12,715. InTRopucInG a Heatxep Propvucr into the 
Cavity of a Tooru, D. M. Small, London. 

12,716. Humipiryine Arr, W. Matthews and J. Yates, 
anchester. 

12,717. VENTILATING Fans, W. Matthews and J. Yates, 
anchester. 

12,718. Puzzz, J. G. Rollason, Birmingham. 

12,719. HanpLe for CoamBER VessELs, F. W. White, 


mdon. 
12,720. PERMANENT Way of Taamways, W. H. 8. 
wson, 
12,721. Butron Fastener, C. Fielden, Birmingham. 
12,722. Stoppers for Giass Borries, W. Croft, Morley. 
12,723. Toy or Puzziz, W. Crichton, Dundee. 
12,724, Car Coup.ines, I. Kling, London. 
12,725. Macuines for Dritiine and Tappine, U. Eber- 
hardt, London. 
12,726. MeTa.-rormine Rotts, C. A. Bertsch, Londor. 
12,727. Astiamatic Eve Pigces, J. T. King.—(J. Korn- 
blum, J. A. Brashear, and P, Painter, United States). 
12,728. Suspenpinc Scissors, &c., to Lapres’ Walsi- 
BaNDs, 8. Timings, Birming! 
12,729. Macuinery for Maxine Nuts and WasHERs, 
.» T. Hancock, i 
12,730. Crosine and Securing Gates, T. Hancock, 
Birming! \° 
12,731. Piate for Seconpary Batteries, W. P. Kooko- 


gey, Glasgow. 

12,732. Revotvine Cuarrs for Sxips’ Satoors, A. 
Ro m, G! We 

12,733. Type Writers, B. A. Brookes, Glasgow. 

12,734. Lockine Nuts on ScrEwep Botts, A. Bladon, 


rby. 
12,735. Cain WHEELS, Frankenburger and — Otten- 


stein, ax. 

12,736. InsuLator for Carryine Exectric Wires, C 
Brown, Birmingham. 

12,7387. Wepcr Cases, R. Batey, Halifax. 

12,738. Sprinc Tonos, C. H. Fernley, Manchester. 

12,739. WINDOW-BLIND Furniture, W. Barnes, Man- 


chester. 

12,740. KNIFE-CLEANING Boarps, E. W. Campbell and 
R. L. Bailes, Sunderland. 

12,741. Cock and Courtine for Barrets, H. D. 
Northup, London. 

12,742. Show Carp and Mera Sprut, J. Hall and G. 

mith, Sheffield. 

12,743. PReventinc Nuts Workine Loose, R. D. Fer- 
guson, Greenock. 

12,744. Sranp for WEARING APPAREL, W. Vogler, 


on, 
12,745. Power for CLeaninc Diamonps, &c., C. Audré, 
Lond 


on, 
12,746. Pipe Licuter, R. Forbes and F. W. Forbes, 
London. 

12,747. Game, F. B. Lea, London. 

12,748. Puzzuix, ¥. W. Forbes, London. 

12,749. Exursitinc Worps in Succession, F. H. Berry, 


on, 

12,750. Harr-cur.ine Pins, F. T. Plester, London. 

12,751. Surecp for Feepinc LES, W. Woodruff and 
o ae ht, London. 

12,752. Fittine Seconpary Batrery Puates, H. G. 
orris and P, G. Salom, London. 

12,753. Apparatus for Heatina Water, E. Brasier, 


mdon. 
12,754. Conpuits for CaBLe Tramways, F. H. Lloyd, 


ndon. 
12,755. Feepine Bott.es, J. Hedley, Glasgow. 
12,756. Gurta-peRcHA Compounps, &c., R. Dick, 


we 

12,757. Drivine Betts, R. Dick, London. 

12,758. Vio.tns, J. Gilchrist, Glasgow. 

12,759. Motors for Street Cars, W. H. Patton, Londor, 
12,760. Erecrric Motors for Street Cars, W. 8. Satis- 


ury, London. 
12,761. WasHinc Macuines, W. P. Thompson.—(B. H. 
Hecht, Germany. 
12,762. Devices for Repropucine Sounpn, G. Bettini, 


mdon. 
12,7638. Luciren Martcues, J. Lutz and L. Oltosy, 

London, 
12,764. Lusricators, H, H. Lake.—(J. Powell, United 

States.) 


12,765. Formine Batts of Twine, H. H. Lake.—(C. P. 
Mitchell, United States.) 

12,766. Care Coiiars, H. H. Lake.—(P. F. Miller, N. 
&. Powers, G. W. Wilbur, and H. Wilbur, United 


States.) 
12,767. Mixep Azo-coLours, H. H. Leigh.—(R. G. 
Williams, United States ) 
12,768. Propucine Azo-co.ours, R. Holliday, London. 
12,769. Sprnninc Sprnpies and Supports, C. A. Pratt, 





don. 
12,770. Huxis of Ironciaps, J. F. Holgetts, London. 
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12,771. Pexputums of Crocxs, P. A. Newton.—( The 
“Ansonia Clock Company, United States.) 
12,772. Gexeration of Tscrasc Eneroy, A. de Castro, 


ion. 

12,778. Execrric Locomotion, F. Wheeler, London. 

12,774. Skates, R. E. use, London. 

775. Gruxpine Too, a. J. Distin, London. 
inire Eraser, F. R. s, London. 

12,777. Srrarnnxc Wirg, W. Cole, London. 
12,778. Twioxs Hoipers, W. N. Candee, London. 
12,779. SerpaRatine METAL from Rocss, I. C. 

tein, London. 

12,780. Formine Bais of Twixe, H. H. Lake.—(C. P. 
Mitchell, United States.) 

12,781. Sizvine Apparatus, C. Haggenmacher, London. 

12,782. Fasteninc Doors of Rattway Trucks, J. E. 

‘kley, London. 

12,7838. CrnTrerse Toot for CranK-sHaFts, J. E. 
Berkley, London. 

12,784. Cotournrnc Matrers, O. Imray.—{la Société 
Anonyme des Matiéres Colorantes et produits Chimiques 
de St. Denis, France.) 

12,785. Beps for Ivvatips, A. Hussonmorel, London. 

12,786. Recrprocatine Enoines, E. G. M. Donnithorne, 


ion. 

12,787. Corron Reta, J. T. Wills, London. 

12,788. OnNamentTiInGc Woven Wire Fanrics, H. H. 
e.—{Adamant Manujacturing Company, United 


von 


TRACTING SoLuBLE from InsoLUBLE SvuB- 
xs, H. H. Lake.—(F. du Closel, France 
12,790. Curtine Mera. Piares, D. Edwards, don. 
12,791. Curppmse Grass Epces, A. R. Manby, London. 
12, — Cootine AERATED Water, R. Garrard, on. 
Fig om oly Ovrsipe of Tcsss, W. and A. P. 


12,794. Opzrnatinc Keysoarp of Pianos, A. Howell, 
London. 
SS Ferepinc the Cannons of Arc Lamps, J. Kent, 


12,796. ‘ineeeees for Locatisisc Sounps, C. de 
Goyon due de Feltre, London. 
12,797. Removinc Water Harrs from Pexts, A. Hed- 


. H. Traver, 


12,799. SINGLE Fivw Barreriss, A. H. Chesnier and 
¥. B. A. R. de la Bastie, London. 


14th August, 1889. 
12,800. Creanine Peys, C. Groombridge, London. 
12,801. Froat Cistery Va.ve, R. Mill, London. 
12, "802. SCREWED Fiance Cuuckx for Mops, J. Love- 
1 ye Pipss, &c., lasgo’ 
2,503. fRappixc Sor Pipss, D. G. Hoey, G: Ww. 

2,804. Bags, J. L. Se a 

12,805. Sieeve Hover, R. Walker, L 
12,806. _ Ce, &c., ComPosirion, W. H. Dunn, 


12,807. , W. Rowthorn, Sheffield. 
_. Kyittine Macainss, W. E. Heys,—(E. Buxtorf, 


wny, London. 
12,798. busearene Carpet in Rott, N 


nee.) 
12,809. EvaporaTinc Apparatus, W. Maxwell, Liver- 
12,810. Wrreworx for Matrressres, T. M. Lowcock, 
Sheffield. 
12,811. Castine MoLtex Merats, &c., T. Hydes and 8. 
ssgio" ilkinson, Sheffield. 
$12. APPLYLIXG nll to Stacks, A. E. Shortell, 
it. Leonards-on-Sea. 
133818. Bo Borries, &c., J. O. Young and J. Pettigrew, 
12,814. a Sewine Macurygs, J. Kohler, Man- 
cd r. 
12, -. eee, 3 F. V. Andersen and J. O. 
12,816. Propucixe PORTRAITS, A. Barton, C. A. and 
i. Ht Hopkins, 
— a for Suetimc Rice, &c, J. Winter, 
— of Carpive Enorves, J. 8. Dronsfield, 


jo Manchester. 


2,819. Parine } ee and Herts of Boots, J. W. 
esa 
12,820. = Semavsens, J. H. Ross and E. E. 


12,821. Tops of Buuiarp Cuss, J. J. Robertson, 
Dublin. 

a ee Covupiine, &c., Ramway Trucks, E. Jones, 

12,823. ae F.vins, N. G. K. Husberg, Arboza, 
Sweden. 

12,824. Supportinc a Person in Water, J. Key, 

12,825. Prosectites for Ornpyance, W. Hughes, Bir- 
ming! 

Viet Rais to Metat SLeerers, F. Holt, 
3 ~~ wee for Wasuinc Purposes, 8. Rigby, 

12,828. Seems and Means of Transport, B. 8. 
H , London. 

12,829. JOINER’s Cramp, T. tam, Kas yg 

12,830. Box Fastener, T. Metham, Lon 

12,891. FasTENERS for NECK-TIES, Cc. - gon 


12,832. Taums Pirate, H. Sell, Leighton Buzzard. 
12, ss8., Ta Taps for ECONOMISING Gas, G. W. Bullen, 


12,834. —— Lever of Water, W. Gordon, 
London. 
ag LypicaTinc Pressure of Fiurps, W. Gordon, 
D 
12,836. CistzerNs or Tanks for Water, W. Gordon, 
London. 
1 po Dong CHemicaL Firg-£xtTincuisHers, J. Haslam, 


12,838. Lanterns, J. Kutzer, London. 
12;839. — Inox and "STEEL, J. C. Bromfield, 


12,840. Supe Vatves, D. Halpin and I. A. Timmis, 
Londo: 


mdon. 
—, PROPELLER Suarrs of VessELs, M. Immisch, 
ndon. 


12,842. Cravats or Neck Scarves, A. and 8. Speyer, 
London. 


— TREATMENT of Common Sat, W. Donald, Liver- 


pool. 
12, ‘on Sie mnemggammaaes Squeakine of Boots, T. H. Wright, 


12,845. FLEexisLe Metauiic Tusine, C. Whitfield, 
Kettering. 


12, —s as and SunsHape Frames, J. Green, 
— Tame for Licutixc Pianororres, W. Hillman, 


mdon. 
12,848. tees Surcicat Banpaces, W. Hillman, 


Loni 
12, i Boras Coucnes, Furniture, &c., O. Rother, 
12, $50. Ka i Dovsiine, &c., Macuines, O. Hartung, 
12, oa ianov ED DIFFERENTIAL Motor, E. Wortmann, 


12, $2. Seeman, H. E. Newton.—(P. J. Edmunds, 
‘New South Wales.) 

12,853. DISPLAYING LWTERMITTENTLY PICTORIAL EFFECTS, 
i. ewton.—{W. Barraclough, E. C. Davies, and 
C. A. "Wylie, New South Wales.) 

12,854. SappLe Trees, H. E. Newton.—(7. Walsh, 
New South Wales.) 

gs Bolter FURNACES, T. and T. A. Cain, 

12,856. Means for CarnpuretTine Gas, J. O. Spong, 

on. 

12,857. Improvep Meta Pens, W. H. Cullingford, 

on. 

=e. Fire for Lerrers, H. and G. Donaldson, 

x ' 

12,859. Case for Fezpisc Borrizs, 8. D. Waddy, 

London. 


12,860. Macic-LanTerns, A. Wrench, London. 
12, 861. Crip for Necktizs, G. Whyte, London. 





._— cy Dentat Operations, C. F. W. 
12,863. Dryixa nn V. F. L. Smidth, London. 
12) 864. Burrers, W. Somers, London. 

15th August, 1889. 
_—_ ony me tar J. Cocks, em 


_— Looms, J. Shorrock and J. K. Hacking, 
12,867. Deavene Exciup H. be at London. 
12'868. METALLIC Sroxes, H. and J. R. Musgrave, 

London. 
os Measurine Execrric Enerocy, A. A. Day, 


12,87C. Bormve Water Quick ty, J. J. Wall, London. 
12,871. Concentratine Liquips, C. H., F. L., and R, 
L. Roeckner, Hemel epee. 
12,872. Gas REGULATOR, W. J. Gordon, Liverpool. 
12, < Potato Raissr, J. J. Robertson, Dublin. 
4. Conversion of Heat into Userut Work, G. T. 


12,876. Axis, E. G.'8. ‘aoe oo ga 
LES, r, 
12,877. Compgnsator for SicNaL co: T. Hamilton. 
—(B. Doorey, P. Mineham, C. Lodge, G. Boniface, and 
&. N. Allen, Australia.) 
Haworth and J. P. Binns, 


12,878. Mera. Rouier, 
Halifax. 
12,879. Fasteners for Doors, &c., H. Lomot and W. 
T. , Halifax. 
—_. GeneRaTinc and Burnine Ot Gas, J. Stark, 
vi 


12,881. Boats, A. Mechan, G 

12,882. Fastenincs for Vinannes Wixvows, 8. R. 
Lowcock, Birmingham. 

12,883. Cases or Covers for Books, H. D. Dickinson, 


Birmingham. 
12,884. ArTiriciaL Cascapgs, J. Inglis, Astley Bridge, 
near Bolton. 


12,885. Stzam or Arn SUPERHEATER, M. Miller, Glas- 
gow. 

12,886. Carpinc Enorves, J. E. Platt and J. Fidler, 
Manchester. ™ ‘ 

12,887. Narttess HorsesHor FastTenino, J. 8. Free- 
man, 

12,888. Burren Bottom Stiver Can, J. A. Sutcliffe, 
Blackburn. 

1 net Cement, T. Smith and R. B. Wager-Tayler, 

on. 


12,890. Cement, T. Smith and R. B. Wager-Tayler, 
London. 


12,891. MicropHonic Apparatus, R. H. Courtenay, 
London. 


12,892. Liquip Merers, 8. Gillson, London. 
12,893. — Expanpinc Apparatus, O. Newmann, 


12,894. a for Post-carps, C. ns mg London. 

12,895. Matcnes, E. A. Trewinnard, Londo 

12,896. ee PaRTIALLY in Gowns, ." Fayol, 

12,897. a Matcues, and Canpizs, R. Hender- 
son, London. 

12,898. ANNEALING Wires and Sraips, W. Majert, 
London. 


12,899. Boats, C. Henderson, Glasgow. 
12/900. Read Raitway Ties, T. R. Dunning, 


12,901. Sevsengens Piates of Evectric AccuMULA- 
tors, R. E. B. Crompton, London. 
LLInG the Detivery of Borris, R. 


12,903. ReeisteRmve M , R. Jewell, London. 

12) 904. CoNTROLLING QuaNTiTres of Bexr, &c., R. 
Jewell, London. 

12,905. Liquip Meters, R. Jewell, London. 

12,906. ELecrrotytTic TREATMENT of 


VEGETABLE 
Matters, E. Hermite, E. J. 
mdon. 


Paterson, and C, F. 
a Lo 
YY) 


12,907. LINDER, &c., Encines, O. Imray.—{J. C. 
Grabner and H. Ruperti, Germany.) 

12,908. BunkER Lamps, 8. ih Saaee, London. 
12,909. CicaRetTrTEs, A. G. Goodes, Lo 
12,910. Muzzus for Doos, F. H. engl , London. 
12,911. Furnaces, J. T. Griffin. (J. W. Hatch, United 


12,912. Doo Mvuzzxzs, N. Salamon, London. 
12,913. Prosectine Lanterns, H. C. Newton, London. 
12,914. Case for Hotpinc CIGARETTE PAPERS, F. W. 


Powell and mdon. 
12,915. REGENERATIVE Gas Lamps, J. Lewis, London. 
MARKERS, R. H. Mallet and R. 


12,916. — a 

Watkin, 
12,917. Paorccases of Surps, &c., R. a, London. 
12, us. RenovatTine Batis, iN and B. Ramsden, 


12,919. MourH-oreans, D. McNae, London. 
12,920. Treatine Bray, E. Steiger, E. Schulze, and C. 
‘Auer-Schollenberger, London. 
12,921. REPRESENTATION of PHoToGRAPHIC PICTURES, 
. Do rpe and W. C. Crofts, London. 
12, 922, ag oe Surpes, H. B. Sharp and W. 


Cheffins, Liv 
: one ARTHEN WARE, J. Nash, Salford. 


12,923. Porous 
16th August, 1889. 
_s Fastenino Suarts on CHILDREN’s Mai Carts, 


.J. te, 
12,925. Tumse Pixs, J. Gimson and C. Challinor, 
12,926. Preumatuc Hanp Betis, J. W. Black, Glas- 
gow. 
12,927. Hypraviic Jacks, D. T. and H. Young, Bir- 


12,928. Tarust Buocks or Bearines, T. E. Reynolds, 
Newcastle-on- Tyne. 

12,929. Manuracture of Cicars, H. Cullibine, Sheffield. 

12, 930. HanpDLes to ey. zi Brailsford, Sheffield. 

12, ao? Sirtine Crxpers, W. Congreve and R. Browns- 


12, 932. Frxine Brackets for Cistern Puts, J. Epsom 
and J. Hewitt, Birmingham. 
12,933. Layrse Down on a CHART a VESSEL’s Position, 
W. Lun verpool, 
_~ a Rice, &c., J. Winter, Man- 


ches’ '. 
12,935. Compressep Paper for Maxine Fiances of 
BoBBINs, H. Wuchner and P. Miiller, Manchester. 
12,936. Piruckiye the Featuers from Fow1s, J. ™M. 


, Keighley. 
12,937. PREPAYMENT ATTACHMENT for Gas Meters, J. 


12,938. RecuLatine the Maximum Rate of DiscHarcE 
of Sewers, &c., H. Law, London. 

12,939. Umpreias, R. Eunson, aaitnghiem. 

12,940. DiscHaRGInG AsHEs from Suips’ Stoke Hops, 
J. B. Cousins, Glasgow. 

“. Gor Tez, W. G. Bloxsom and A. 8. Sherwood, 


lasgow. 
12,942, Sypnon Fivussine Cristerss, J. Howie, Glas- 


gow, 
12, 948. Boor, &c., Uppers, J. Chapman, W. Chaplin, 
and J. Bodley, ‘Humberstone. 
12, _ CENTRIFUGAL LuBRIcaTors, P. M. Sharples, 
ennsyivan 
so. aioe and Castino Meta s, H. E. Cooper, 


12,946. Sprine Lusricator, C. H. Sims, Leeds. 
195947. Savery Bans, J. P. O'Donnell and I. A. Timmis, 


12,948. Oprarnine, &c., CuLorine, G. Kerner and J. 
» London. 


12,949. ‘CISTERNS, &c., J. Armstrong, Acton. 

12/950, Gas ENoINzs, .: a 4 Thbotson, London. 

12,951. Gas Consumers, D. 0’ Halloran, Woolwich. 

12,952, CHAMBER OaRTRIDGE, F. L. Stephenson and B. 
Hardcastle, Woolwich. 


12,958. Srinrr CooKING Ssomenens E. Edwards.—(C. 
Buch and W. Brose, 
soe Twine Howpers, ns, Ht Richards London. 
tg pec of Steam Vessgeis, A. Anderl, 


12,956. ss Lint from Corron Szep, E. J. 
O’Brien, London 





12,957. Sarety Envevops, F. C. Gibbs, Bristol. 
12/958. Frre-escaPes, 8. 8. H. 8 Sprague, London. 


12,959. Oopeeeee, &c,., Wares, A. Butscher and M. 
12,960. Gamine Tass, R. H. Wi London. 
12,961. 4 Apparatus, J. H. and J. M. Wel- 


12,962. Paseo — of Paper to Printina Ma- 

cunes, T. R, eee ay tae 

12,968. AUTOMATICALLY ExTincuIsHING CANDLES, A. 

Mellor, London. 

12,964. Feepine Apparatus for Praintinc MACHINES, 
E. T. Cleathero and J. A. Nicholls, London. 

12,935. Harrm-cur.ine Tones, O. M. Jerrad, ‘London. 

12,906. Te YEREs for Sirus’ BELLOws, a: Gallon, 

12,967. Gaupecsnn Boxgs, J. Weil, Londo 

12,968. Gun-mountines, H. H. "Lake.—(Die Actien 
Gesell se hast Grusonwerk, Germany.) 

12 — —— PULLEYS to Buarrs, G, A. Wilkins, 


12,970. “me TeLeorara InsTRUMENTS, J. E. 
‘ht and J. Moore, London. 


—_—_———., 





,607. Sprocket Waren, W. 2. 
1l.—Filed May 9th, 1888, 

Claim.—In a sprocket wi 

with strengthening ribs on the 


Selleck, Chicago, 


the spider provi 
legs thereof, chaste 





oy 





12,971. Automaton Toy Ficures, W. Stranders, 
London. 
_ Magic or Optica, Lanterns, J. H. Steward, 


on. 

12,978. Sorrentino, &c., Water, The Water-Softenin; 
Company, Limited, E. Easton, and H. Cupek 
London. 

12,974. Lamps, R. gap ' London. 

12,975. Dryine Woot, &c. 6 A. Deru, London 

12,976. MatrReEssEs, &c., . F. Hime aud "5. Easton, 


mdon. 

12,977. Toy, R. M. Rhodes, London. 

12,978. Wirt Busties, G. McDonald, London.* 

12) 979. Puzzue, J. W. ‘Stansfield, London. 

12, 080. _anoining, &e., EARTHENWARE, J. Nash, 
lord, 


17th August, 1889. 
me. Fastenines for Corsets, ©. E. Postlethwaite, 


ndon. 

12,982. Motion for ELecrrica, Switcues, T. Barton, 
Blackburn. 

12,983. Expepitious Writixe, E. de L, Little, York- 
shire. 


12,984. Browrne Catves, H. Heale, Torquay. 

12,985. Sarety Storrer, M. C. Ginster, 
near Birmingham. 

12 ogame Corps for Muss, &c., J. W. Oldroyd, 

mdon. 

12,987. Dovstinec Macurngs, W. T. Glover, Manchester. 

—s Carpina Enornes, G. and E. Ashworth, Man- 
cheste 

12,989. Bacocu Pry Fasteninos, A. M. Linney, War- 
wick shire. 

12,990. Dygrs’ CoLour Mixer, E. Barlow, Patricroft. 

12,991. Beer Taps, P. J. Catterall, Cheetham. 

12,992. Compounp Wax, G. L. creamer hg Birmingham. 


12,993. Boors, E. Dunmore, Northam: 
12,994. CARDING MACHINERY, W. Brown, Glasgow. 
12, 995. Suart Borrers, 8. 8. Miller, London. 
2,996. CanpLestick Nozzux, T. P. Lomas, London. 
Tao W Wire Nats, Nettlefolds and W. O. Tyers, 
mn 
— “Exzcraic Apparatus for CLocks, C. Wells, 


12,90 “Hor Arr Enorves Heatep by Gas, C. Wells, 


mdaon, 
18,000. Wartcues, J. and F. D 
13,001. ~~‘ Fire- 


London. 
H. de Poulpiquet, 


13,002. ‘Aer, T. P. Gower, London. 
13,003. TREATING AMMONIACAL Liquor, A. W. Ellis, 
London. 
13,004. Sasu Fastener, T. Routledge, London. 
13, - I Daglisk london Warer in Borvers, J. E. L. Ogden 
nd 
— Sares, &c., W. 43 Wise.—(F. Bauer, Switzer- 


18, oor Bours for Doors, H. Beaumont, London. 
13,008. Frre-ResisTinGc Fioorixe, J. W: London. 
18,009. Fire-Resistinc WALLS, J. Wilson, J. B. Torr, 
and J. Wentworth, London. 
13,010. Watcu PRoTRctors, 8. B. Hull, London. 
13,011. Incanpescent Lamps, F, ren London. 
13, 012. Maxinec Heets of Boors, A. Andres, London. 
13,013. PrecipiTaTiInc METALLIC Tx, N. M. de la E. 
‘en , London. 
13,014. DRILLING Meta Bopies, G. Butler and T. 
Kendrick, London. 
13, arn gaameae &c., Merat Bars, C. J. Westwood, 
mn 
13,016. Distrttinc Miverat O1rs, J. Dewar and B. 
Redwood, London. 
13,017. Recovery of Sopa, &c., from Waste ALKALINE 
Lyss, O. Imray.—(V. @. Bloede, United States. 
13,018. Uticisinc Waste ALKALINE Liquors, O. 
—(V. G. Bloede, United =, Bare 
13,019. PRoPELLING Boa’ roft, London. 
13,020. Game, L. Fromm, 
13,021. Sewinc Macuinegs, F. Fontaine, pere, Glasgow. 
13,022. Puzz.e, J. Westawa; 
13,023. Removinc GREASE hy Crorus, &c., J. L. 
Moret, London. 
13,024. Drepcers, R. Wright, London. 
18,025. Dust Srparatine, &c., H. R. Chubb and A. 
Young, London. 
13,026. Composition for Potisninc Metats, H. H. 
and B. E. Baker, London. 
18,027. SEPARATING Isomeric Supstances, A. M. 
Clark.—(F. von Heyden’s successor, Saxony. , 
13, ome a Rooms and Bui_pines, H. Darby, 


13,029. Toy Revotver, F. Secchi, London. 


Rene 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 





405,559. Step Bearine ror Suarts, C. A. Johansson, 

a Sweden.—Filed February 21st, 1889. 
Claim.—(1) The combination of a shaft having a cup 
fixed on its end and rotating therewith, the mouth of 
said cup being directed away from the shaft, a bearing 
stud FE ccmreadamianaie tiesame eeeaae 
within said cw between the end of 


d, 
being a little greater than that of the ball, whic 
latter is in contact cre, wh with the wall of said 
cup at one side, w: , when the shaft revolves, 


“ Ze 


mums 





said ball is rotated through its lateral contact with the 
cup, as oss sxe. . 2 The mee aa with the shaft 


B, e E, and the cup 
C, sod on the nd a aol shaft and revolving there- 

with, and aed wtih on the 
“ bic bearing stad I iw’ line with ine and 


ing n combination with sprockets, also 
provided with PB. bearing nst the ends of 
said legs, the ends of said sprockets ing the 
ening ribs, and bolts inter. 
8 for detachably securing the 
sprockets to the — substantially as described. 


405,680. Prup, . J. Rider, New York, N.Y.—Filed 
December 15th, 1 

Claim.—(1) The combination of a body piece formed 
in a single casting, a separate barrel supported in the 
body piece, a valveless piston working in the barrel, a 
piston-rod, a bonnet in the top of the body piece com. 
posed of a stuffing-box and an extra guide for the 

iston- os and an oil receiver between the stufling- 
Sor ide, a bottom section secured to the 
lower ¢ I of tt the e body*piece, a suction valve seated on 


shoulders of the 8 








the bottom section, a suction valve chamber in the 
lower end of the body piece, a Ho passage in 
one side of the body piece opening into the upper end 
of the og a port ——, the lower ps onbed the 
discharg: ge with the suction valve cham 
ccnieg’® yl indric valve at the opening between +“ % 
discharge passage and the port, an air cock connected 
with the port, asecond air cock also connected with the 
port and provided with an inlet check valve at its 
outer end, a discharge opening at the uj oe end of the 
body piece on the side opposite the dis © passage, 
and a flange around the discharge “opening for attach: 
y roe -, the engine, all substan ly as shown and 
escribed. 


734. Scarrotp Fastentnc, C. W. and A. C. 
Henkle, Washington Court House, Ohio.—Filed April 
18th, 1888. 

Claim.—The combination, with the ledger D and the 
upright C, of the metallic chain having a ES mag = 4 at 
one end ahd a metallic clam plate with two A ee 
— fastened intermediate oy length, said 

ng fastened tosaid chain at one end, and havin; 
in the other end, the construction being such that the 
right may be firmly embraced by the Lp ad aor) 
Jou chain and the ha, r afterward firmly held 
against the upright by the ijestnent of the ends of 
said chain, substantially as and for the fie de- 
scri ha’ 


The combination of a metallic 





a grab-hook at one end with a metallic clam 
fastened at one end to said chain interm 
ween the ends of same and provided at sy th nad other 
pe with a slot, substantially as and for the 
described. The combination of the plate A, having the the 
= edge c and under edge d and the staple a | the 
th the chain B, provided with the hook A, 
ae as and for the purpose described. 


405,760. Cenrrirvcat Governor, H. L. Berger, Ver- 
milion Parish, and E, Noel, Abbeville, La.—Filed 
December 19th, 1888. 

Claim.—(1) In a centrifugal governor, the combina- 
tion, with a pulley secured on the main t, of a 
valve-excentric pivotally connected with the said 
oy and having a slot through which said main 

, & second excentric pivotally connected 
with e said first-named excentric and mounted 
loosely on the main shaft, and a weighted arm pivotted 
on the said pulley and controlling the action of the 

second excentric, substantially as shown and 
described. (2) In a centrif: governor, the combi- 

nation, with a pulley sec’ on'the main shaft, of a 





valve-excentric pivotted on the said pulley, a second 
excentric pivotally connected with the first-named 
excentric, a gear wheel formed on the said second 
excentric concentric with the said pulley, asegmental 
arm geared with the said gear-wheel and fulcrumed 
= the said pulley, anda ae arm formed on the 
aid segmen arm, 8 y as shown and 
described, (3) Ina centrif 1 governor, the combi- 
nation, with a pulley pocorn on the main shaft, of a 
valve-excentric pivotted on the said pulley, a soon 
excentric pivotally connected with the “irst-nam 
excentric, a gear-wheel formed on the said — 
excentric concentric with the said pulley, a | 
arm geared with the said gear-wheel and fi 
rag) eons awe Dlg pe he pes EN Pw 
said segmental arm, and a connected at one 
end with a said ental arm and at its other arm 
with the said pulley, substantially as shown and 
described. 














Ave. 80, 1889. 





THE ENGINEER. 


173 














ELECTRIC ENGINEERING AT THE PARIS EXHI- 
BITION.-THE TEN-TON ELECTRIC TRAVEL- 
LING CRANES. 


Tue firm of Messrs. Mégy, Echeverria, and Bazan, who 
are the constructors of the travelling crane on the Ecole 
Militaire side of the Machinery Hall, are widely known 
for their special designs of windlasses and cranes, com- 
rising two different forms of friction clutch, and safety 
appliances. These clutches are used on the crane, per- 
mitting a perfectly gradual starting motion, and rendering 
overloading of the crane impossible. We shall therefore 
enter somewhat into detail over this interesting part of 
the mechanism, a separate exhibit of which is installed in 
Class 52 in the hall. Another point of great interest is 





enough is left between the two rollers to admit of the 
insertion of the thin end of a wedge W between them. 
Now if the wedge is forced in between the two short 
arms, the two long arms of the levers will approach each 
other and compress the spring, consequently reducing its 
re-active adhesion to the pulley, and the latter can be set 
free entirely from the shaft by forcing the wedge in far 
enough. It is now easy to see how the wedge is inserted 
or withdrawn at ee nee while the shaft is running. 
The wedge is rigidly fixed to a collar which slides on a 
feather on the shaft. The collar, while rotating, can 
therefpre be moved re | the direction of the shaft by a 
fork controlled by a lever placed in any convenient 
position, and by means of a simple lever motion the 
pulley can be made fast or loose with respect to 





windlasses in the exhibit of the company in the Machinery 
Hall. By one application known as that with “regu- 
lator,” the weight is lowered automatically by pressing 
the winch handle in the —_— direction to that of 
turning to raise a load, and this action of simply pressing 
allows a predetermined amount of freedom of the clutch 
to take place, and the weight falls at a constant speed. 
On relinquishing one’s hold of the handle, irrespective of 
what is being done at the time, the clutch acts and puts 
a brake on sufficiently to stop instantly the movement of 
the load, without any sudden shock. A second modifica- 
tion is that in which the winch handle is turned in one 
direction for raising and in the other for lowering, the 
automatic brake acting instantly on releasing the handle 
and, in this case, causing the stoppage of the load within one 







































































the electrical machines. The dynamo and motor used in| the shaft. Where this form of clutch is applied to! millimetre. This form which is known as “right and 
this transmission are multi- left,” is most useful for 

lar machines, constructed —y—-f —p - = ~— . ih TT T work where precision of 
a the above firm to the | | | T | 1 1 | i Tf movement is required, while 
designs and patents of M. : the first is of more use where 
Georges Miot. These ma- a or R eta time is an object. For rapid 
chines, while doing their ame anid ems automatic fall or slow move- 
actual work on the crane daily, ra ment by hand at will, the 
are exhibited in Class 62, ° ‘ above are combined in a 
although there is no separate — r form of windlass known as 
electrical exhibit; the whole, op “Mixed.” We mention these 
in fact, forming one system. ) three adaptations of the 
Although multipolar ma- Fics | clutch to windlasses, as their 
chines are numerous, this | action has been very much 
design has certainly some commented upon and ad- 
striking features, the more FIG 2 mired. The large girders 
so because, without some ex- a, Yast for the Machinery Hall roof, 
lanation, the raison @étre of <= after being raised by the 
its ‘om iar disposition of Fives-Lille Company, were 
brushes and field is not easily drawn along horizontally by 
understood. Further interest these windlasses to a certain 
attaches to the machine, as " int, from which they were 
we have it on independent owered into their final posi- 
trustworthy testimony that . © tion. It was of the greatest 
the ratio of output to gross importance that the girders 
weight is exceptionally high 5 should not swerve during 
—some 12 or 13 watts per = .) re hauling; and although the 
pound, We shall therefore - * strain on each windlass was 
enter fully into the construc- elle elle : nine tons, the addition of 
tion and action of this ma- 45lb.- strain set free the 
chine, as it has been court- —— _ = _ : clutch, drawing attention at 
eously explained to us by the once to some obstacle in the 
inventor. way. Again, for raising the 

Referring first of all to os Soe four twenty -ton columns 





the general construction of 
the travelling crane, the 
general disposition of the \ 
mechanism and form of the 
crane will be seen by the 
side and end elevations in 
Figs. 1 and 2. In the latter 
are seen the three levers for 
controlling the clutches, the 
mechanism of which will be 
described. In the centre is 
the hoisting gear, which con- 
tains a fast and slow motion 
and a safety clutch, the action 
of which is to render impos- 
sible the raising of a weight 
heavier than the predeter- 
mined safe limit. 














supporting the dome of the 
Palais des Beaux Arts, the 
lifting of each column was 
performed by two ten-ton 
single - purchase windlasses, 
whose automatic action se- 





cured always an equal strain 
on each. We have already 
described the wedge and col- 
‘ar movement for throwing 
a pulley in and out of gear 
with the power shaft. This 
is applied to the electric 
' crane, to throw either the 
travel, traverse, or hoist 
movements into gear, or to 
reverse the direction of either 





The clutch or coupling de- 
vised and constructed by this 
jirm is illustrated in Fig. 4, 
in which it will be observed 
that a sleeve, with opposite 
projecting ears, is keyed to 
the shaft, the projections 
serving as supports for the 
pivots of two levers. The 
extremities of the long arms 
of these levers are attached 
to the two free ends of a 
circular steel spring, the 
latter being held by the 
levers ina position concentric 
to the shaft. The spring in 
general form resembles a 
piston ring, and its action 
is in some respects the same, 
since it is fitted to the 
inside of a pulley so as 
normally to press against 
its interior surface in the 
same manner as a_ piston 
ring exerts continual pres- 
sure round the interior 
surface of a cylinder. In 
form, however, it is flatter 
and wider, so as to cover 
the whole of the interior 
face of the pulley to which 
it is fitted, and the distance 
between the two free ends is greater, being about 2in., so 
as to allow of a sufficient degree of compression of the 
spring before fitting the pulley over it, and so cause suffi- 
cient re-active adhesion between the spring and the 
pulley to render them virtually united mechanically up 
to the limit of a certain tangential strain representing a 
definite pre-determined load. The spring, therefore, is 
not circular, but bulges somewhat in its unstrained state, 
and only assumes the strictly circular form when com- 
preased and fitted inside the pulley. The outside of the 
spring is also faced with leather, to cause a firm adhesion 
with the inside face of the pulley. So fitted, therefore, it 
will be understood that if the shaft is running from some 
source of power, the pulley is fast and runs with it; it 
therefore only remains to be seen how, when required, 
the pulley may be set free from the shaft while running. 
In the figure it will be noticed that the short arms of the 
levers above mentioned approach each other towards their 
ends, and that a loose roller is fitted to each end. Space 











one of them. The nest gear 








to effect this for each of the 
above movements is shown 
in Fig. 4, where it will be 
noticed that each of the two 
pulleys carries a bevel wheel 
set inwards, whose teeth 
gear permanently into those 
of the intermediate bevel 
wheel keyed to the separate 
motion shaft. The collar set 
on a feather on the shaft be- 
tween the two pulleys carries 





Yff}, Uji; 
a oo 





= 

















Wiig = a double wedge as shown, 








N 


and can, by means of a 
forked level, be shifted one 
= way or other along the shaft 
according to the pulley 
which is required to 

thrown into gear with the 
main shaft. When the collar 
is midway between the two 
pulleys, the wedges on each 
side are inserted sufficiently 
between each pair of levers 
to compress the springs and 
allow both pulleys to be 
loose. To throw one pulley 





FICS gray. a 





Gaza 





MEGY SPRING FRICTION CLUTCH. 


windlasses and cranes, there is no danger of lifting a 
heavier weight than the apparatus will safely bear, as 
the spring will slip inside the pulley and the machine 
refuse to lift if the limit of weight is exceeded. It is 
therefore convenient in many cases to fit the spring alone 
to a shaft which is to do hoisting work, so as to secure 
this safety action, the above arrangement of the wedge 
and collar being added only when it is required to couple 
and uncouple the gear from the power shaft, or to reverse 
the motion. The hoisting gear on the electric crane is | 
thus fitted—that is, in addition to the reversal of its 
direction of motion by a nest of bevel gear and two fric- 
tion clutches, with their levers and wedges as described, | 
there is added a spring independent of the reversing gear, 
and mounted on levers and a sleeve as above prin 43%y 
but with no coupling and uncoupling wedge and collar 
gear, its function being simply to act as a safety clutch 
should the weight exceed the safe limit. Some modifica- 


| gear. 





tions of the steel spring clutch are shown applied to fixed 


into r, the corresponding 
srt withdrawn by shift- 
ing the collar towards the 
other pulley. 

Having described the form 
of clutch in use on the crane, the mechanism will 
now be easy to follow by reference to the plan given 
in Fig. 5. It will be seen that the electric motor 
delivers its power to the main length of shafting 
through two sets of spur-gearing, reducing the speed 
twice. In this gear the first reduction of speed is by 
helical wheels, the two larger wheels in the gear being 
morticed. The three different movements of the crane, 
each with their reversals of direction, are controlled by 
three nests of bevel wheel-gear as described above, the 
power shaft lying parallel to the track of the crane. 

The movement of traverse, or the shifting of the 
burden across the track, is controlled from the first nest 
The motion is transmitted from the power shaft to 
a shaft at right angles, and this again by bevel gear 
transmits the motion to a shaft parallel to the first shaft, 
and therefore parallel to the track. Finally, the motion 
is transmitted through a speed-reducing pinion and spur 
wheel to the shaft from which the chain is operated, 








i 
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This chain passes over link guides on the shaft, the upper 
side passing to an anchorage on the wane, and the 
under side passing round a pulley at the further end of 
the crane, and returning likewise to a fixture on the other 
side of the carriage. This movement of cross traverse is 
not fitted with gear for change of speed, it being con- 
sidered that one speed is sufficient for all requirements. 

The movement of hoist, or raising and lowering the 
burden, is controlled from the central nest gear. The 
details of the hoisting gear are omitted on the plan, as it 
could not be well indicated from that point of view 
without confusion, and can be easily explained. There 
are two sets of spur gearing before reaching the final 
shaft carrying the Sietinn chain, which give respectively 
speeds in proportion of 1 : 2, and can be thrown into gear 
for either speed by the lever marked B. This lever shifts 
a collar with projections fitting into recesses in the boss of 
either spur A se 4 according to which speed is required, 
the change being made before the gear is set in motion. 
In addition to this there is the safety clutch spring, 
already described, to prevent the lifting of a load beyond 
the safe limit. The final connection of the gear with the 
hoisting chain will be best understood by the elevation in 
Fig. 9. At the further end of the crane this chain is 
anchored, from which point it passes over 
the two pulleys on the carriage and 
through the falling block, as shown. 
Thence it round projections on the 
shaft supplying the power, and up through 
a semicircular guide tube containing 
projections for the links to hold by, 
whence the slack chain descends into a 
wrought iron box. 

The movement of travel, or the rolling 
of the crane bodily along the track, is 
controlled from the nest gear on the 
right-hand side. The final direction of 
this motion is, of course, at right angles 
to the power shaft, and therefore the 
only gear is to reduce the speed. Two 
sets of speed-reducing gear are fitted 
which are in the ratio of 1 : 2, and can 
be controlled by the lever A, which 
operates a clutch similar to that described 
for the hoist speed gear. One simple but 
excellent point about this motion is that 
the power is transmitted by a length of 
shafting direct to the centre of the 
crane, from which spur wheels operate 





of passengers from one end of the Hall to the other, the 
chains operating the hand-wheels from the working plat- 
form for the other two movements are removed. 

We may now discuss the electrical arrangements, first 
mentioning, however, the interesting fact that the crane 
when fixed in its final destination after the Exhibition 
will have been worked by four different transmissions of 
power. It is intended to be finally worked by wire rope 
transmission ; it is now being worked electrically, and it 

rformed the first two months of its work in the Exhi- 

ition by steam power, a small 3-horse power combined 
boiler and vertical engine having been fitted on the crane 
pending the completion of the electrical plant. Moreover, 
the shafting is arranged for the coupling on of a hand 
winch. 

Twolengthsof baresolid silicium bronzeconductor arelaid 
along one side of the track, these being connected on at 
the Suffren end of the Hall to insulated wires laid under- 
ground to the generator plant in the Motive Power Court. 
The conductors are laid over porcelain reels fixed by 
brackets to the girder, and are passed over two insulated 
brass hooks carried by the crane on its underside, Fig. 10. 
A constant rubbing contact is therefore established 
between the bare conductors and the hooks which convey 











can be compared and measured even when the magnetised 
masses between which the field is contained are only 
separated by a distance of one millimetre. The instru- 
ment is therefore of the greatest use in exploring the 
field passing across narrow air spaces in a dynamo 
machine, and has considerably facilitated M. Miot’s 
designs by enabling him to investigate the proportion of 
useful and waste field in various forms of field magnets in 
cast iron, from which it was easy to devise the best form 
to give the field afterwards in wrought iron. The 
inductometer, Fig. 7, consists of a U-tube, with bulbs and 
openings as shown for the admission of mercury, Through 
the plugs in these openings pass wires which make con- 
tact with the mercury inside, and are connected outside 
by flexible leads to a battery or dynamo, giving a steady 
current of two or three ampéres strength. The surface 
of the mercury in each bulb is covered with glycerine, for 
prevention of oxidation. Between the two vertical sides 
of the tube another tube is fixed, which has an orifice 
opening into the first, and therefore is filled with mercury 
to the same level as the U-tube. To cut off all connec- 
tion with the atmosphere, the vertical sides are prolonged 
upwards, and join on to the central tube at the top. 
Immediately above the mercury level in the central bent 
there is a reservoir of coloured spirit, and 
above this the bore of the tube is very 
small, so that a slight rise in the level of 











the mercury produces a considerable rise 
in the fool ah the spirit. If now the in- 
strument is held in the hand and lowered, 
so that its lower extremity comes under the 
action of the magnetic field, the mercury 
will rise in the central tube, the force with 
which it is moved being, in fact, propor- 
tional to the strength of the current, 
the intensity of magnet field—resolved 
at right angles to the plane of the instru- 
ment—and the length of the orifice 
through which the mercury can rise from 
the U tube into the central tube. This 
length is evidently the length of conduc- 
tor acted upon, or rather, is the only por- 
tion of the conductor upon which the action 
can take effect, and it is well known that 
the force with which a conductor is 
repelled or attracted in a magnetic field is 
proportional to its length, the intensity of 
field, and the strength of current it carries, 
Above we said the mercury would rise, but 
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the travelling motion shaft, so equalising the torsional 
strain on the latter and producing a simultaneous and 
symmetrical propelling effort at each end of the crane. 
For throwing each of the three movements in or out of 
gear in any desired direction, the levers are controlled by 
the mechanism illustrated in Fig. 8. This permits the 
controlling of the movements from the upper platform of 
the crane by the direct rotation of the hand wheels, or 
by endless chains of suitable a passing over each 
wheel the same may be controlled from any height—that 
is, either from the working platform or from the ground. 
The clutch levers are jointed to the underside of three 
movable racks placed side by side, the teeth of which 
are on their upper surfaces. The teeth of each rack 
gear into pinions keyed to three concentric shafts, the 
two outside ones being, of course, hollow, so that an 
pinion may be rotated independently. The central shaft 
is prolonged and carries the hoist pinion, the hollow 
shaft enclosing this carries the travel pinion, and the out- 
side shaft the traverse pinion. These shafts at the nearer 
end are respectively keyed to three toothed wheels of 
similar size, each of which can be independently operated 
by a pinion on its individual hand-wheel spindle. As the 
only movement now used is that of travel for the carrying 
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GENERAL PLAN OF MECHANISM. 
the current to the motor, this contact beirg assured by 


fting them off the reels as the crane passes along. 


the field of which is built with three electro-magnets 
whose poles are disposed as shown in the illustration, 


Fig. 6. It will be seen, therefore, that the six poles are | 
arranged in three pairs, each pair being somewhat close | 
together. At first sight there appears to be a chance of | 
considerable leakage across the air space between poles | 


placed in such proximity, and also a_ possibility 
of the magnetic circuit completing itself in one 
continuous circuit through the iron of the three 
magnets; that is, only passing through a small portion of 
the armature core. That these suppositions are purely 
imaginary is proved by the tests taken of the inter- 
mediate field, first with a single and then with two 
magnets. To describe this test, however, we must first 
draw attention to the extremely ingenious instrument 
devised by M. Miot for measuring the intensity of a 
magnetic field. The instrument, which is called an 
inductometer, Fig. 7, appears to us to be of great utility, 
inasmuch as by its means magnetic fields, in any direction, 
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| it is evident that a reversal in the direction of current, 

the hooks being at a somewhat higher level than the | 

— reels, so causing a slight strain on the wires and | 
i 


field, or position of the instrument with respect to the field, 
would cause it to fall. It is of advantage sometimes to 


| see in what direction one portion of a field is with reference 
e motor in use on the crane is a six-pole machine, | 


to another which is indicated by a rise or fall of the mer- 
cury, but generally, for quantitative measurement, the 
direction of current is arranged so that the mercury 18 
caused to rise. The readings are taken off the spirit 
capillary tube scale, this being provided to multiply or 
amplify the deflections. So far, the instrument serves 
for comparisons of fields ; for their exact measurement it 
is easy to develope the necessary expression. For, the 
force exerted in maintaining above its normal level a 
certain quantity of mercury must be equal to the weight 
of the mercury. This is equal to the product of the height 
raised, the area of orifice, and the density of the mercury. 
Hence we have, the strength of field proportional to 
the height through which the mercury is raised, its 
density, and the area of the orifice, while it is inversely 
proportional to the strength of current and to the length 
of the orifice. Theconstant having been determined once 
for all in C.G.S. measure, the instrument gives absolute 
measurements. To give an idea of the range of the 
instrument, the specimen exhibited will, under the action 
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of a field of 4000 C.G.S8. units, indicate a deflection of 
90 centimetres height with a current of 2 ampéres. The 
lower or active part of the instrument is connected by 
rubber tubes with the upper portion, so that while the 
divided scale is held approximately vertical, the lower 


portion can be used to explore the field in any direction. | 


This is of great convenience and importance, as the instru- 
ment only indicates the components of the field resolved 
at right angles to the plaue of the tubes, We have stated 
above that the smallest size can be made to enter and 
explore a field in as smalla cavity as 1 millimetre wide. 
The instrument serves as a Lippmann ammeter when 

Jaced in the field of a permanent or electro-magnet. 

To return now to the construction of the dynamo, One 
of the electro-magnets being mounted and aqnetny. 
excited, the field passing through the air space between 
one pole and the stationary armature was measured by 
the inductometer, and a second field limb, unexcited, 
mounted and moved up towards the first, until the nearest 

ssible position was found without any more than a 
negligible loss pry between the two pole pieces. It 
was found also that the magnetic circuits due to each 
limb were distinct and separate, Again, with regard to the 
disposition of the brushes, if we consider the commutator 
segments to lie in the same radial line as their respective 
coils, and to neglect for the moment any required lead of 
the brushes, it is clear that the reversals take place 
exactly midway between each pair of poles, and 


therefore the brushes must be set in this position. 
And, in a six-pole machine, which we are now consider- 
ing, two brushes are only required if all segments 
separated by 120 deg. are joined. 


The peculiarity 
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of this machine is, however, that one pair of poles | 


are very close together, while the adjacent pair are wide 
apart— Fig. 6. Now, in the space between two such poles 
widely separated there is certainly one central neutral 
point, but for some distance on each side of this point the 
field will not change much in intensity. Hence, on each 
side of this central point there are several coils which are 


that it does not even compensate for their dead resistance. 
Consequently it is advantageous to cut them out alto- 
gether. This is, in fact, what M. Miot does by an 
additional brush. Instead of one brush at the central 
point, two are employed, each making contact some dis- 
tance from the central point, and permanently connected 
together. In the machine, to avoid crowding, one of 


these brushes is placed on the other side of the commu- | 


tator, touching, of course, a point at the same potential. 

_By this arrangement the inactive coils are short- 
circuited, and the main current does not waste energy in 
passing through them. The motor is series wound, the 
three coils of the field being coupled in parallel by a 
circular brass hoop forming a common connection to them 
all. The motor absorbs 95 volts and 28 ampéres when 
the crane is carrying its full complement of passengers— 
120 to 150—and is travelling at 42 metres per minute. 
Not more than about 3 or 4-horse power effective is re- 
quired, although the motor is capable of exerting three 
times as much, A resistance is inserted in the main cir- 
cuit and fixed on the working platform of thecrane. This 


is adjustable by a multiple contact switch constructed by | 


M. G, Benard, which is also used to close and open the 
main circuit. 


The generator is a four-pole series machine of the same | 


type as the motor. There is one point of difference, how- 
ever, the generator field being wound with a layer of fine 
wire connected as a shunt, for the purpose of preventing de- 








magnetisation in the event of any great increase in speed 
of the motor. 5 un t 
generator is 10,000 watts at 550 revolutions, the driving 


treed being a Mégy 20-horse steam engine, fitted with cy- | 
i 


ndrical valves and running at 220 revolutions. These 
made to rotate at one-quarter the speed of the shaft by 
spur gear. There are four ports in the outside cylinder 
coming successively into line with the admission ports of 
the cylinder, while the inside cylinder contains two ports 
and is normally fixed, but can be rotated through a small 
angle by hand in this machine to regulate to any required 
cut-off, steam being admitted through its centre. 

A small direct-coupled plant of 44-horse power, for 
lighting, is also on exhibit in the generator shed. The 
engine occupies very little space, being a compound 
engine with only one cylinder. Steam which has driven 


the piston down by acting on the rod side, is admitted to | 


the other side to drive the ‘egg up. This it does expan- 
sively, in consequence of the volume it can occupy being 
much greater than that on the rod side. Actually, the 
rod is dispensed with, a large cylindrical tube taking up 
the space ordinarily occupied by it, and the motion of the 
piston being delivered r 
connecting-rod inside the tube. The weight of dynamo 
and engine combined is 7 cwt., and the electrical output 
60 ampéres and 60 volts at 520 revolutions. A six-pole 
generator and engine is also fixed in readiness as a spare 
plant for working the crane. \ 
engines running the dynamos for both systems of cranes is 
on the Barbe system, with water tubes, and constructed by 
the Sociétéde Chaudronnerie et Fonderiesof Liége, Belgium. 





DETAILS OF MECHANISM. 


| Asa whole, the system appears to us to possess some 
| prominent advantages, both mechanical and electrical. 


| We are indebted to M. Mégy and the engineer at the | 


| Exhibition, M. Démange, for pointing out many of the 
| details which would otherwise have escaped our notice. 
| We learn that the firm have installed a twenty-five ton 


each for Marinoni, and one at Mont Lugon of 1500 kilogs. 
The hydraulic lifts at either end of the Hall, for the con- 
venience of passengers travelling on this crane, are also 
installed by the firm and worked by the city high-pressure 
water mains. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


part of the province is not in a very satisfactory condition, there 


| port and the chief European centres of commerce is very inter- 
| mittent, and on the land side it is seventy miles to Yamboli, the | 
nearest railway station. This state of things acts as a strong | 
| deterrent to importers. Imports into Bourgas increased by | 
| £16,766, or 5°75 per cent. over 1887. Copper, hardware, and | 
| iron goods decreased by 486 tons, or 12°8 per cent., and in value | 
by £4794, or 11°3 per cent. Petroleum decreased by 6175 cases, | 
or 18°4 per cent., and increased in value from 8s. 74d. to | 
10s. 04d. per case. This is almost entirely from Russia. Though | 
inferior to that from the United States, Russian petroleum, | 
owing to cheapness, has ousted the latter, and now forms 95 
per cent. of the entire import. British imports, including | 
copper, iron, zinc, and various articles of hardware, decreased by | 
£2932, or 2°95 per cent., and their proportion of the whole from | 
34°95 to 31°15 per cent., chiefly owing to the successful compe- 
tition of Belgium in iron. British goods are much appreciated 
here, being, though dearer than others, infinitely superior in | 
durability and quality. In agricultural implements there has ' 


The maximum output required from the | 


valves consist of two concentric cylinders, the outside being | 


irectly to the crank-shaft by a | 


The boilers supplying the | 


3 , é L | electric crane for Messrs. Farcot and Co., two of six tons | 
not useful in generating an electro-motive force, or so little | 


Bulgaria: Trade of Bourgas in 1888.—Though trade in this | 


has been a steady advance in both imports and exports during | 
the last four years. Direct communication by sea between this | 


not been any advance. Ransome and Sims’ central agency at 
Odessa sends occasional consignments, but they do not command 
an extensive or rapid sale. If there were a regular steamboat 
service between Liverpool or London and this port, very many 
articles now bought at Constantinople, Trieste, and Vienna, 
would be imported direct from England; but it is highly pro- 
blematical whether the demand for English goods in this part of 
the province would, for some time to come, be sufficiently large 
to make the proposed service worth while. The construction of 
the Yamboli-Bourgas railway seems likely to be commenced. 
The cutting of timber for the sleepers has commenced, and the 
construction of the line has been entrusted to the troops of the 
Slivno garrison, aided by a detachment of sappers and miners, 
| and the peasantry. With this railway, and the proposed har- 
bour works completed, this port, now infinitely superior to 
nearly all others of the principality, as a secure roadstead in 
rough weather, will become, in time, the outlet for the surplus 
grain crop of the two provinces. 


China: Trade of Hankow for 1888.—The trade of Hankow 
shows a satisfactory increase over 1887 ; British shipping in- 
creased by 5543 tons, or ‘2 per cent., and its proportion of the 
whole from 63°35 to 65 per cent. Imports increased by 
£240,444, or 4°1 per cent. Copper, European, decreased by 
69 tons, or 58 per cent.; Japanese, by 277 tons, or 64 per cent. 
This sudden fall was probably due to the anticipations of copper 
| being produced from the mines of Yunnan, which a Chinese 
company has been established to develope. An official of high 
rank has been placed in charge, two Japanese experts have been 
sent to prospect the province, and shareholders are promised a 
minimum dividend of 6 per cent.; but shares are not eagerly 
taken up, the Chinese distrusting all official connection with 
mercantile enterprise, as all the profits go into the pockets of 
the mandarins. Iron nail rod decreased by 708 tons, or 27°75 
per cent. Machinery increased by £58,095, or 952 per cent., 
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| due to the import of machinery for opening iron mines in the 
Kueichow province, from which it is hoped that iron will be on 
the Hankow market in the summer of 1889, but this is very 
| doubtful. Investors in this undertaking are shy of coming for- 
| ward. One great reason for doubting the success of this scheme 
| is that there is no coal in close proximity to the mines. Lead 
| decreased by 270 tons, or 17 per cent.; tin by 414 tons, or 27 per 
cent. Exports of coal increased by 13,233 tons, or 84°3 per cent., 
but the production is only a fraction of what it ought to be in a 
district that should be riddled with coal mines. Yunnan tin, 
exclusive of that vid Burmah or Tonquin, increased by 3743 tons, 
or 62°45 per cent. There is a movement on the part of the 
mercant'le and official classes to consider the broad question of 
political economy and to take a wider view of international trade 
| than has hitherto been the custom. The higher officials who 
have been brought into contact with foreigners offer four prizes 
a year for essays on subjects of general interest. This report, 
No. 525, contains much information as to these essays, and also to 
| the combination and monopolies of the steamship companies 
which stops the development of trade with Western China. 
China: Trade of Tientsin in 1888.—The trade of Tientsin, 
though 5 per cent. less than in 1887, did not decrease in com- 
parison with 1886, and was considerably above any year 
preceding that date; but average profits were made, and Chinese 
traders do not look upon the year as a bad one. The causes 
were agricultural distress and inferior harvests, Tientsin being 
the distributing centre of a vast tract of country in Mongolia 
and North China. British shipping entering Tientsin increased 
by 45,066 tons, or 23°5 per cent. over 1886, and its proportion 
of the whole from 49°4 to 54°15 per cent. Foreign imports 
decreased by £31,504, or 1 per cent. under 1887. Kerosene 
increased by 385,565 gallons, or 34°4 per cent., and in value 
from‘54d. to 1s. Ogd. per gallon. The consumption is extending, 
the import being five times as large as six or seven years ago. 
Steel, which had fallen off, is making progress; but the import 
is small, 420 tons, valued at £18 9s. 04d. per ton. The Kaiping 
coal mines, not far from here, are worked according to foreign 
methods. The output is about 600 tons per day in summer and 
1000 tons in winter. Since 1886 the output of best coal has 
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increased by 25,600 tons, or 26°15 per cent.; of common coal by 
32,700 tons, or 36°5 per cent. The demand for best coal 
exceeds the quantity that can be supplied, and to increase it, 
another colliery, about fifteen miles from the present one, will 
be opened. When the new shaft will be completed the old mine 
will be deepened, and it will then be possible to raise 1000 tons 
of best coal a day. Common coal can be got to any extent as 
wanted. Recently sales of it have suffered from the cheap cost 
and very plentiful supply of grass and such kinds of fuel. All 
machinery required is made in the company’s own shops, or 
bought through its agent in London. 

Colombia : Trade of.—Though trade has increased, it is still 
in a depressed condition, both exports and imports being below 
the years preceding the revolution of 1884-5. British imports 
in 1887 increased by £141,227, or 24°35 per cent. over the pre- 
ceding year, and their proportion of the whole fell from 43°25 to 
41°4 per cent. Among the chief articles of import are—from 
England, iron, railway plant, and steel; from Germany— 
cutlery ; from the United States—agricultural implements, 
machinery—especially for mining, tools. One disadvantage to 
British trade with Colombia is the entire absence of British 
merchants in the country; while in Bogota, Buxaramanga, 
Cali, Circuta, and other large towns, there are numerous French 
and German houses, many of them the most important in the 
country. The two chief reasons for the depression of trade are 
the constant changes in the import duties which unsettle mer- 
chants’ calculations, and the depreciation of the currency, 
especially paper, its fluctuations in value, from 5 dols. to the £ 
in 1877, to 10 dols. in 1888, and the uncertainty as to its ulti- 
mate amortisation. From April Ist to June 30th, 1888, 
exchange rose from 9? dols., or 95 per cent., tov 12 dols. or 140 
per cent., and then feli to the former figures, remaining since at 
from 10 to 10} dols. The scarcity of metallic coinage, and the 
depreciation of the paper currency, disturbs foreign commerce 
greatly, and affects all financial transactions in the country 
itself. It is, therefore, very important that all coming from 
England should fix in their contracts the rate of payment in 
English money, or its equivalent for the time being, and 
so save much disappointment and many disputes. No 
new manufacture has been introduced into Colombia 
during late years. The United States Consul at Barran- 
quilla reports on this subject:—Manufactures in Colombia are 
not worth naming. In every manufacturing enterprise which 
has found a footing in Colombia it has been necessary to depend 
wholly upon the importation of foreign skilled labour. The 
average Colombian brain is devoid of invention, if not even of 
imitation. All efforts to educate the native into any of the 
branches of skilled labour have, speaking generally, proved 
signally futile. In the last two years there has been a great 
increase of enterprise, amounting almost to a mania, for 
denouncing new mines and reopening abandoned ones, though 
but little has been done in actual working. Coal is plentiful 
near Rio Hacha, on the Atlantic coast, and in many parts of the 
Eastern Cordillera, but it is little worked or used.. The gas 
company of Bogota own a coal mine near the city, and take out 
for their own consumption about ten tons daily. Several 
smaller mines in the neighbourhood extract about twenty tons 
daily, which is sold to blacksmiths and others at £1 per ton; 
none being used for domestic purposes, and the river steamers 
burning wood. The working of copper has not been commenced, 
and that of iron has not been successful. * Railways have but 
slightly increased in length, from 92 miles in 1883 to 148 miles 
in 1888, and there are now eight lines, three complete and five 
under construction ; but the concessions, contracts, projects, &c., 
for new lines have been very numerous. American, English, 
French, and native companies, engineers, and syndicates have 
applied to the Government for concessions, but nothing definite 
has been yet arranged. The roads of Colombia are simply mule 
tracks, ever most of which few horses can safely travel. The 
road from Bogota to Hondu, the most important in the country, 
consists of a series of quagmires and rocky staircases, in some 
parts so narrow that two pack mules cannot pass, and in the 
rainy season is almost dangerous to travel over. The first cart 
road, from the plain of Bogota to the river Magdalena, was 
opened in 1887, and will be useful for transporting articles 
which had previously to be carried on men’s backs. Rates of 
wages have not materially changed in the last few years, but 
the prices of all the necessaries of life have risen very consider- 
ably, so that the condition of the working classes has become 
very hard. Changes in import duties have been made on the 
following articles. The duties, including the 25 per cent. extra 
in lieu of road tax, will be:— 


es 
Cutlasses or knives for disforesting +. percwt. 13 10} 
Dynamite formines .. .. .. .. 2. 2 = 13 104 
Iron hammers and stamps of brass or steel for mills or 
grinders for grinding ore eT te -- percwt. 2 9} 
Machinery for mines and iron houses .. +. percwt. 2 9 
Steel in bars or rods for manufacture .. -. percwt. 6 ut 
Steel crowbars for mines .. -. percwt. 13 104 


These duties commence by one-tenth of the reduction coming 
into force on 27th March, 1889, and another tenth on 27th of 
each following month. 

France: Trade of Noumea in 1888.—The improvement in the 
commerce and trade of New Caledonia continues, though there 
are many complaints of the dulness of everything. British 
shipping entering Noumea decreased by 17,448 tons, or 33°55 
per cent. under 1887, and its proportion of the whole from 
53°25 to 41°3 per cent. British imports increased £42,006, or 
24°55 per cent., and their proportion of the whole from 53°1 to 
56°5 per cent. During their session the Conseil General raised 
the duty upon imported goods from 2 to 4 per cent. ad valorem. 
Mining adventures are on the increase, but no advance has been 
made in developing the coal mines. The copper mines at Pelon 
keep active, and furnaces are being erected there. Copper 
exported decreased by five tons, or 15 per cent., and in value 
rose from £8 to £20 per ton. The Nickel Company has removed 
its furnaces from Noumea to its mines at Tokio, where 
several vessels, chiefly British, were allowed to proceed upon 
payment of the same dues as if they had entered Noumea. 
Nickel ore exported increased by 3505 tons, or 736 per cent., and 
its value fell from £6 19s. 6}d. to £5 18s. 14d. per ton. In 
minerals the Colony is very rich. Antimony, copper, and 
nickel abound, specimens of which will be seen in the Paris 
Exhibition. 

Saigon and Indo-China trade in 1888.—Though statistics have 
not yet been published since the imposition of the protective 
tariff in July, 1887, imports have alarmingly decreased. Foreign 
goods almost ceased to enter the port, while the increase 
in French imports was insignificant. Through the remon- 
strances of the Chamber of Commerce a revision of the 
tariffs is under discussion; but, so far, the only aim is the 
exemption of articles of which the counterparts do not exist in 
France. Clearances of British shipping decreased by 23,482 tons, 
or 11°25 per cent. under 1887; and in proportion of the whole, 
from 37°5 to 33°15 per cent. During the same period German 
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shipping shows the large increase of 64,608 tons, or 82°6 per 
cent.; and in proportion of the whole, from 12°45 to 22°5 per 
cent. Tonnage dues have again been fixed at 74d. per net ton 
register. There are in the Colony minerals upon the value of 
which great stress is laid; but money is not yet forthcoming for 
mining. A coal mining company has been launched, principally 
with Hong Kong money; but no coal has been raised, and much 
more money will be required. The product, if of fair quality, 
is capable of unlimited sale, and the situation can be made 
easily accessible. If this enterprise fails, mining operations in 
Tonquin will receive a severe check. The Saigon-Mytho Rail- 
way was taken over by the Government in October, 1888, and is 
now running for the Colony’s account. In 1880 an extensive 
programme was established to construct and improve roads, to 
which were sacrificed the natural water routes. The portions 
not being suitable for the carriage of rice, the only wealth of 
the Colony, and which cannot support expensive transport, it is 
now proposed to devote what money can be spared to the 
improvement of canals and waterways, both for the pur- 
pose of transport and opening up new tracts of country for 
cultivation. 








THE FORCE OF A BLOW. 


No question in mechanics is perhaps more frequently 
and universally asked than “ What is the force of a blow?” 
In one sense it admits of being easily answered, in another 
it is most difficult to suggest a satisfactory reply. The 
following extract from a paper read by Professor Coleman 
Sellers before the senior class of the Stevens Institute of 
Technology supplies information which may prove of use 
to not a few of our readers :— 


Most of the inventions which have contributed in a marked 
degree to the advance of those arts which have rendered modern 
civilisation possible have been the result of successive demands 
for the means of supplying ever-increasing requirements. This has 
been true in a conspicuous manner as regards those inventions which 
relate to the forging of metals. As long as the requirements of 
civilisation were confined, in this direction, to the making of 
weapons, armour, agricultural implements and hand tools, the 
hammer in the hands of the stalwart smith was able to accomplish 
allthat wasdemanded. When the development of the steam engine 
and other machines called for forgings of a size beyond the capacity 
of a single man, the need was first met by calling together from the 
other fires of a smith’s shop many men to concentrate their work upon 
a single forging, These men, timed by the master workman, dealt 
their blows in rythmical sequence upon the place indicated by the 
‘master stroke” of the light hammer of the smith who directed the 
work. Four, five, or even six men can stand about one anvil and 
deliver blows in concert with the stroke of the master workman, but 
when still greater force was required, as in forging anchors, as many 
as eighteen men used to walk in procession to and from the anvil, 
each striking and retiring, all blows timed so accurately as to seem 
like a metal hail on the glowing iron. The sound of those quickly 
recurring blows following the light tap of the master is now 
seldom heard in well-equipped establishments, though one need 
not be very old to remember the substitution, by the spade makers 
and others, of the tilt hammer for the sledge wielded by strong 
arms, 

The first response to the call for greater efficiency, and the capa- 
city to deal with larger masses of metal, was perhaps given in the 
tilt-hammer. Next came the trip-hammer and then the helve- 
hammer. The inability of any of these hammers to forge such 
shafts as were called for in later constructions suggested to Mr. 
James Nasmyth what is now known as the Nasmyth hammer. 
Little by little the ‘“‘ hammer-tup ” lifted by steam—acting directly 
below a piston and exhausting to let it fall—grew from a few tons 
weight to the monstrous mass which we find at Le Creuzot, France, 
where a weight of 100 tons, falling from a height of 16ft. above 
the anvil, crushes into shape the heavy armour plates and immense 
forgings used in the French marine service. 

For a time the steam or other direct-acting power hammers 
seemed sufficient for all requirements, but in time it came to be 
noticed that a light hammer falling through a long distance did 
not compress the metal as uniformly as a heavier one falling fora 
less distance, even when the dynamical momentum was the same 
in both cases. In fact, experience demonstrated that to forge a 
shaft 4ft. in diameter—which is not an unusual mass in the forging 
of large guns—the hammer should weigh about 90 tons. The rule 
is that the weight of the hammer in pounds should be eighty times 
the square of the diameter of the shaft in inches. 

The use of hammers of such enormous weights, however, carries 
with it other undesirable consequences. To oppose adequate resist- 
ance to, ancl to take up the shock of such a blow, the anvil must have 
a weight of from eight to ten times that of the hammer, in the case 
of forging steel. This enormous anvil must also have an appro- 
priate foundation, and even then the shock of such a blow as is 
delivered by a 100-ton hammer falling 12ft. to 16ft. causes the 
ground to shake so as to disturb surrounding structures and 
machinery. 

Not many years ago Sir Joseph Whitworth, having occasion to 
forge masses of steel] even more than 4ft. in diameter, decided to 
do the work by hydraulic pressure rather than hammer it in the 
usual way. Resting on sufficient foundations was a massive bed- 
plate, upon which the bottom die was placed, thus representing the 
anvil face of a steam hammer. From the bed-plate four large steel 
cylindrical columns, each threaded on their upper end, carried 
a cross-head in which was not only the hydraulic cylinder that 
actuated the forging ram to which the upper die was attached, 
but also two small cylinders operated by water from an 
accumulator, the object of these cylinders being to retract the 
ram and force out the water used in causing the descent of the 
ram. 

By means of the four powerful screws, serving as columns and 
uniting the cross-head to the base-plate, the cross-head could 
be raised or lowered mechanically, and thus made to follow the 
work, This permitted a cylinder of short stroke, serving as the 
forging power, to be operated at any required distance from the 
lower die, and to adapt itself readily to the dimension of the 
metal to be forged. In this self-contained machine the strain of 
forging becomes a tensile strain on the columns of the press. In 
point of fact, the machine is like a coining press, the forging being 
done between dies. There are attached to the machine indicators 
that show the amount of motion, and many of the functions of the 
machine are automatic. There are also pr ben hydraulic cylinders 
so placed as to handle the work, to act as lifting cranes, as rams to 
force the work to and from the press as it is extended during 
forging, and cylinders to cause shafts to be rotated by a ratchet 
motion that enables the long shafts to be drawn out by a continu- 
ous action. 

In a steam hammer the same amount of steam is required to lift 
the “tup,” no matter what blow may be required, the difference 
only being in the height of the lift. The force of the blow is not 
so well under control as is the force of the press, but the greatest 
good, and also the greatest evil, comes from the press being able 
to bold its pressure or continue its work farther da the hammer. 
I will presently show how five blows of a hammer were required to 
mash one mass of lead to a certain thickness, and a press could do 
the same work without stopping. While this, in many cases, is a 
good feature, it can be the source of evil, for the reduction of 
metal in forging must be done by a succession of actions to insure 
the ultimate form required when the metal is not confined by 
fixed dies acting as moulds, The forging press must simulate 
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the action of the hammer in its want of continuity; but ings. 
much as its action is comparatively slow, the pressure is 
felt to an equal amount in all parts of the metal subjected to the 
pressure. 

In the hydraulic forging machine time is given for the metal to 
flow under a. This is compatible, too, with quite rapid 
succession of strokes, for there is no time lost in lifting the weight 
as in the steam hammer. In the press the dies open only as wide 
as the nature of work being done calls for, and then proceed under 
pressure as far as the pressure dare be carried. Our knowledge of 
the requirements of bydraulic forging has grown with our use of 
such pressure on a smaller scale, in the forging machines used to 
strike work in dies, as in forging links for bridge work, in forgi 
car wheels and other simple or even complex forgings, where the 
metal is made by pressure to flow into and fill moulds of the 
required form of the finished article. This forging in dies differs 
much from forging between the dies in successive blows, after the 
manner of the steam hammer, but we learn in the use of such 
machines the requirements as to size of pipes and the manner of 
working pumps under high pressures. 

It was very soon found that to make steel flow into and fill a 
metal mould, and to fill it perfectly, a pressure of at least 16,000 Ib, 
per square inch must be provided on the ram that enters the mould 
and drives the metal before it ; or, in other words, a pressure of 
16,0001b. per square inch in the die. If the area of the head of a 
rivet driven by hydraulic pressure and made to fill the cup-head of 
the die be measured, it will be found that the pressure to do good 
work is from 12,000 lb, to 16,0001b. per square inch, 

It then became advisable to find out if metal unrestrained by 
confining sides or walls requires the same amount of pressure to 
deform it. We had reason to think that it did not require nearly 
so much pressure, for the reason that from the first pressure to fill 
the die a flow had been established long before the high pressure 
had been applied. Unfortunately, the comparison of the action of 
the steam hammer and the forging press has as yet not been 
carried to the fullest extent that such an investigation might be 
extended, 

The amount of pressure required to deform steel in forging the 
ingots and getting them ready for the tire machines that after- 
wards convert the ingot into the bands for the outside of the loco- 
motive drivers or for the wheels under the palace cars, called for 
few experiments that will give youa hint as to what can be done 
by a blow as compared to what can be done by pressure. For the 
want of hydraulic forging machines acting quickly the experiment 
could not be made with hot metal. It has been shown in some 
experiments that lead, as usually sold in the pig, is about 
equal in resistance to steel at a bright yellow heat. That 
is about the greatest heat it can be raised to in forging, with- 
out injury to the metal from causing it to resume its condition 
when melted, 

A number of billets of lead were cast from the same pig, 
each 3in. in diameter and 3,,in. long, and I submit below 
two tables which will show the effect of a number of hammer 
blows and the pressure required in a hydraulic press to deform 
_— similar pieves to the same extent as had resulted from each 

ow. 


Experiment with Steam Hammer on Ingots of Lead. 


Diameter, 3in.; length, 3,,in.; weight, 3lb. Contents, 30°73 cub. in. 











: Length of Mean diam.| Stroke of | , Pressure 
ss billet in of the billet) hammer in Beco toe per sq. in. of 
> inches. | in inches. | inches. | ped. |” billet. 
i 

1 2 3°64 19 | 156,180 20,558 
2 13 4°38 298 |} 161,317 | 20,792 
3 a! 5°22 205, | 164,660 20,792 
4 i 5°93 | 20. | 166,455 31,501 
5 é 6°50 203 167,482 44,362 


Compression of similar Billets in a Wheel Press to show the Action 
of Hydraulic Pressure in making the same Deformation as each 
Hammer Blow had produced. 


Length of 














ti Gauge pres-| .. Mean diam. Pressure 
billet in ——” in lbs. per heey! ge of the billet|per sq. in. of 
inches. " | sq. in. * in inches. | _ billet. 
2 10°8 | 1000 63,617 3°71 | (5890 
13 15°71 1600 101,787 4°47 6415 
1 21°6 | 2500 150,042 5°25 7383 
| 28°8 4100 260,330 6°06 6056 
8 34°56 5000 318,085 6°63 9200 
» | ’ 


The above tabulated result of the hammer blows on lead billets 
shows the calculated force of the blow worked out on data obtained 
by other experiments, and the power is expressed in inch-pounds 
as well as the pressure per square inch on the billet at the end of 
the blow. These figures cannot be absolutely correct, but they are 
quite witbin the bounds of truth, and allowance has been made for 
errors. It will be noted that it took five blows to reduce the billet 
to the final thickness of gin.; when the last blow was over 20in. 
long the inch-pounds developed were 167,482, and the pressure per 
square inch on the billet was 44,362ib. Under the press it was 
possible to make the same amount of compression—or “ deforma- 
tion” as it was called—by one continuous operation. The opera- 
tion, which might have been continuous, however, was interrupted 
at intervals to note the pressure at the periods equivalent to the 
result of of each hammer blow. As the billet extended and pre- 
sented greater area to the plunger or ram of the press and the disc 
of metal became thinner, the pressure required increased on 
account of the frictional resistance being greater in the thin disc. 
In no case, however, does the pressure per square inch on the 
billet reach one-third of the calculated result of the hammer blows. 
This experiment confirmed what was understood to be the case, 
that it certainly takes less than one-third of the pressure to forge 
by compression between dies of that which is required under the 
steam hammer. This was also confirmed by some experiments 
made with closed dies, like moulds, in which hot steel and iron 
were submitted to pressure to cause it to fill the mould, It was 
found that 6000 1b. per square inch caused the metal to flow and 
almost fill the mould, but that nearly 16,0001b. was wanted to 
insure the sharp corners being quite filled. 2 

We have in the forging press a machine that can work as rapidly 
as the hammer in every case, and in many cases more rapidly. In 
such operations as the compression of ingots for tire making, the 
rapid compression at one stroke may be permitted, an effect being 
obtained impossible with the hammer. The slow motion of the 
hydraulic forging machine as compared to the shock of the hammer 
is conducive to durability. Hammers will wear out or break in 
time, no matter how well they are constructed. The forging press 
is a self-contained, durable hi In the few attempts to make 
even small steam hammers self-contained they soon gave out for 
want of elasticity. As an illustration of this want of durability of 
machines that have to bear the fatigue of blows, I may remark 
that a noted ironmaster told me that he had been much dis- 
appointed at the failure of the piston-rod of a steam hammer, and 
that the metal after fracture showing very decided want of work in 
forging, he replaced the broken part by a new forging, selected 
the iron with care, and had the work well done, but the new 
piece lasted no longer than the one he had found fault with, if 
indeed it even lasted as long. At Disston’s saw works I have been 
shown hand hammers used in straightening saws that have broken 
close to the face from the effect of repeated blows. The forging 

ress, working rapidly, is subjected to no violent shock, and can 
perfectly self-contained, and bound together under a strain 
greater than the highest power of the press, and, therefore, be 
unyielding during work. Heavy foundations are not required, 
and there is no massive anvil block required to take up the force of 
blows. 
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RAILWAY MATTERS. 


Tue Transcaucasian Railway Company has ceased to 
exist since the Ist inst. The line has been worked by the Russian 
Government, which has bought it, and has increased the length of 
the lines in its possession by 1000 versts. The shareholders of the 
company have been reimbursed, partly in money and partly in 
Government stocks. The preference shares and obligations have 
been converted into Government debt. 


Aw alarming accident occurred at Welford, on the 
London and North-Western Kailway, on Sunday night. ‘The 8.10 
from Peterborough was travelling at forty miles an hour, when it 
ran into a couple of milk trucks which had been left on the line. 
The collision caused the train to leave the metals, and for 200 
yards the permanent way was loughed up. The milk trucks 
were smashed to matchwood. he passengers in the train were 
greatly alarmed and badly shaken. 


ABANDONING unprofitable railway lines is, the American 
Engineering News says, growing more frequent. The St. Paul, 
Minneapolis, and Manitoba has not run trains over its line from 
Breckenridge to Barnsville, Minn., since the fall of 1888, and suit 
was brought before the State Railway Commission ee to 
compel the operation of the road, It was stated that the local 
business did not pay 10 per cent. of the cost of operating. The 
Commission reserved its decision. 


Yur Genévois, retracing the history of the Simplon 
Tunnel project, says:—‘‘ At this moment political interest domi- 
nates the question, A more or less latent hostility of France, who 
is not inclined to have a new passage of the Alps opened on foreign 
territory, is certain. The Swiss Government, on its side, will resist 
every tunnelling project of which the two issues would not be, like 
those of the St. Gothard, on Federal territory, and finally the 
Italian Government will not grant the 15,000,000f., demanded as a 
minimum subsidy, if the new road does not answer its political 
views as well as its economical interests,” 


A serious railway accident occurred at the London 
and North-Western station at Stockport about 5 o’clock on Monday. 
The driver of the Bristol express on reg rye the station noticed 
that the signals were against him, but owing, it is said, to the 
failures of the brakes, he was unable to reduce speed to less than 
fifteen miles an hour. As he drew near the down platform he 
noticed a local train standing on the metals, and, knowing that a 
collision was inevitable, he gave the alarm signal and then suc- 
ceeded in jumping safely from the engine. A moment later there 
was a loud crash, and seven of the passengers were severely 
injured. 


“One of the most astonishing engineering feats of 
modern times,” the Steel Age says, ‘will be the railroad to the 
summit of Pikes Peak. The final surveys have been completed, 
and construction will be commenced shortly. The route will be 
about nine and three-quarter miles long, and will follow the old 
trail a large part of the way. The road will be built upon the 
same principle as the one which ascends the Rigi in Switzerland. 
It is calculated that the ascent and descent will each occupy about 
one hour and a-half, It will be ran entirely for the accommodation 
of tourists, and there is no doubt but that it will be crowded to its 
full capacity during the summer season, as the view from the 
summit of Pikes Peak is probably unequalled in America.” 


Ix a report to the Board of Trade on the accident that 
occurred on July 13th, between Cray and Devynock stations on the 
Neath and Brecon Railway, when the engine and two front coaches 
of the passenger train, which is due to leave Neath at 3.30 p.m. 
for Brecon, ran off the rails, Colonel Rich says: ‘‘This accident 
appears to have been caused by the top plate of the near side 
leading spring of the engine having broken into three pieces while 
the train was running. This plate had an old flaw which extended 
about two-thirds through the fracture that was next the buckle. 
The right leading spring had been renewed before the engine went 
to work that morning. When I took the buckle off the left leading 
epring, I found that nine other plates out of the sixteen of which 
the spring was composed were broken, The fractures of these nine 

lates were pa old, as far as I could judge, but could not 
ve seen until the buckle which covered them was taken off. I 
advised the manager to take the buckles off the remainder of the 
springs for the purpose of examining them, and I understand that 
he has done so, and found that the other springs of this engine 
were also defective. The work of overhauling and renewing the 
defective parts of this engine appears to have been badly done.” 


A TRAIN accident record for August will have missed 
one item bya very narrow margin, On the afternoon of Saturday, 
August 3rd, the Rawroad Gazette says, an east-bound passenger 
train of the East Tennessee, Virginia and Georgia,running over the 
Western North Carolina Division of the Richmond and Danville, 
about two miles east of Paint Rock, N.C., crossed a trestle about 
100ft. long, which settled about 3ft. while the train was upon it. 
The speed of the train was sufficient to carry it over all right, but 
the couplings were considerably strained and some of the steps 
damaged, The track inspector had crossed the trestle only three 
minutes before the train, and the water in the creek below was 
then at its normal height, but a sawmill dam, some little distance 
up stream, had burst, and when the train reached the creek the 
water was Sft. or 10ft. deeper than usual, and some of the wreckage 
of the mill had lodged against the trestle. The track on the trestle 
had recently been laid with new 651b, steel rails, and the splice 
bars, spikes and ties were all in the best condition. As soon as the 
train had passed off the bridge the track sprang back to nearly its 
normal level, and one bent of the trestle tumbled over into the 
water, The train was fortunately a light one, with one of the new 
standard passenger engines, or, in case an accident of this kind 
had happened a short time before, when the rail joints were laid in 
chairs, the outcome would have been far different. 


Ture is one Board of Trade railway inspector who 
succeeds in making his reports not only interesting but numerous, 
and the funniest feature is that he is totally unaware that he is 
writing anything which can cause merriment. In his mind when- 
ever an accident happens the driver of the engine is sure to be the 
criminal, and the most ingenious devices are invoked to support 
this theory. A recent example is supplied by a report on an 
accident which occurred on the South-Eastern at Grove Park. A 
local train, not fitted with good brakes, outran its distance, and 
struck the buffer stops at the end of a siding. Very little mischief 
was done. Under the circumstances, the inspector has perforce 
to acquit the driver, but he cannot nevertheless let him go scot 
free. It seems that the poor man should have made a study of 
the lubricating effects of dried grass on rails! Here are the very 
words of the ee mistake arose from some rain 
having suddenly fallen while bis train was between the distant 
signal and home signal, which rain, combined with some loose 
dried grass lying upon the rails, made them so slippery as to 
interfere with the proper action of the brakes, The evidence as 
to the brakes having been applied at least 200 yards from the 
buffer stops, and when the speed was not exceeding six to eight 
miles an hour, is very clear, and I am glad to be able to form the 
opinion that there was nothing reckless in Graley’s conduct, but 
that though an experienced driver on this very line, he did not 
make sufficient allowance for the lubricating effect upon the rails 
of the sudden rain, combined with the dried grass, and kept up a 
Speed at which he was accustomed to approach Grove Park under 
ordinary circumstances, too long under the conditions prevailing 
upon the morning of the collision.” Nothing is said as to how 
Graley was to know there could be dried grass on the rails, nor is 
there a word of censure for those who left the grass there. Such 
reports as this do not tend to elevate the reputation of the Board 
of Trade for common sense, 





NOTES AND MEMORANDA. 


A sEAM of coal 3ft. 5in. in thickness has been struck at 
a a of 427ft. in Gippsland, Victoria, The coal is said to be of 
excellent quality. 


Accorpine to the last census of St. Petersburg, taken 
at the end of July, the population of that city was 720,318, 
composed of 424, males and 296,106 females. In winter this 
total is increased by one-quarter. 


Tue total coal consumption of the world is said to 
amount to upwards of 1,000,000 cwt. per hour. Of this quantity 
about 240,000 ewt. are required per hour in order to heat the 
boilers for stationary and marine engines, locomotives, &c. The 
production of pig iron absorbs 100,000 ewt., and that of other 
metals 80,000 cwt. per hour. The average hourly consumption of 
household coal is reckoned at 200,000 cwt., but the total produc- 
tion is estimated at 30,000,000 cwt. to 33,000,000 cwt. per diem, so 
there is a considerable margin. 


Speakine of the earthquake which occurred in Greece 
on the 26th inst., the Athens correspondent of the Times says it 
“ was felt throughout the country, its direction being from north- 
west to south-east. Its effects were most severe in the district of 
Acarnania. Most of the houses in the towns of Amerinion and 
Aetolikon have become uninhabitable, and chasms were formed 
emitting sand and water, The centre of the shock is believed to 
have been in the Gulf of Corinth, where the telegraph cable was 
broken.” This emission of sand recalls the Charlestown earthquake 
in 1887. What is the origin of this sand? is it rock crushed in 
situ? 


Tue ventilating machine used in the coal mines at 
Zanckerode, in Saxony, sends down about 80 cubic metres of air a 
minute, which in winter forms masses of ice near the foot of the 
shaft. Until recently this formation was removed by the night 
force with a pickaxe. This was not only a dangerous task, but one 
that presented great difficulty on account of the solid character of 
the walls of the shafts. Efforts were made to introduce jets of 
steam, but these only increased the deposits of ice already formed. 
Recently, the Engineering and Mining Journal says, it was decided 
to attempt a new system, consisting of a number of heated tubes, 
70 millimetres in diameter, constructed in such a way as to contain 
a mixture of steam and air. This method proved a perfect success, 
and the formation of ice was stopped. 


ComMERcIAL glycerine, which is usually from 1°16 to 
1:25 specific gravity, is much used in the dyeing industry asa 
solvent for many aniline dyes; also as an antiseptic in solutions 
which contain albumen, caseine, and other substances, for which 
purposes it is not necessary to use the white glycerine except for 
delicate colours, when it must be absolutely free from mineral 
matter. Its application in many other ways will no doubt follow. 
It can also be used with bleaching materials to prevent the pene- 
trating odour, and bleaching can then be performed in the driest 
weather with open windows, without the goods becoming stiff or 
brittle. It also acts as a preventive of ‘‘ stock stains” in goods 
which are warehoused a long time. A mixture for such use is the 
following :—Dextrine, 101b.; glycerine, 241b.; sulphate of alumina 
at 1°5 specific gravity, 21b.; and water, 51 pints. 


At a recent meeting of the Paris Academy of Sciences, 
a paper was read on the condition of fatter near the critical point, 
by MM. L. Cailletet and E. Colardeau. The series of experiments 
here described, and carried out for the purpose of testing the views 
of Cagniard de Latour, Andrews, Ramsay, and other physicists, 
tend to show that the critical temperature of a liquefied gas is not 
that at which the fluid is totally evaporated abruptly within the 
space containing it, for the liquid state persists beyond this tem- 
perature; nor is it the temperature at which a fluid and its 
saturated vapour have the same density ; but it is the temperature 
at which a fluid and the gaseous atmosphere above it become 
capable of being mutually dissolved in any proportion, so as to 
form, when shaken, a homogeneous mixture, This interpretation 
of the critical point — some interesting data on the unbroken 
continuity of the liquid and gaseous states of matter. 


In an article in the Chemical Trades Journal, Mr. G. 
E. Davis recommends that water used for boiler purposes should be 
so treated before entering the boiler that all formation of scale 
shall be prevented, and deprecates the use of substances which 
merely prevent the scale from adhering to the boiler. As an 
example of how various precipitating agents may be used in con- 
junction with one another, a water which contained 5:2 grs. of 
calcium carbonate, 24:3 grs. of calcium sulphate, O-ligrs. of 
magnesium sulphate, 4’27 grs, of magnesium chloride, 17°27 grs. of 
magnesium nitrate per gal., was treated with a mixture of 17 grs. 
of caustic soda—77 per cent.—17 grs. of sodium carbonate, 5 grs. 
of tribasic a of sodium, with the result that of 12-9 grs. 
of lime only 0°/8grs., and of 6°6 grs. of magnesia only 3°78 grs. 
remained to enter the boiler, and this at a cost of = per 1000 gals. 
The precipitate amounted to 25 tons semi-dry sludge—or nine tons 
dry—from 5 million gallons of this water per week. 


A CATASTROPHE took place last week at the village of 
Khenzorik, in the district of Tortoum, near the Russian frontier, 
which presents points of geological interest. A correspondent of 
the Standard says four days before the occurrence the inhabitants 
of this village were alarmed by the colour of the water of the 
stream running through the valley, on one of the sides of which 
the village was built, changing to red. This probably arose from 
an irruption of the red ochreous earth which abounds in all the 
Armenian mountains finding its way into the sources of the river. 
This was accompanied by rumblings in the hill. Four days after- 
wards a sudden movement of the bill, on the slope of which the 
village stood, was observed. The top of the hill appeared to be 
thrown over, and in a few seconds the whole village was completely 
buried, and only about half the people—those who happened to be 
at a little distance outside—escaped. Out of a total of 184 
inhabitants, about 100 persons, with all their cattle, were buried 
alive, beyond any hope of escape. No-attempt will be made to 
disinter the bodies, as the mass of earth and rock upheaved is so 
great that, with the resources at command, it would require weeks 
to reach them. 


THE ordinary process of scraping old paint, or burning 
it off, is hardly expeditious enough for general purposes, and is 
also laborious. Soda and quicklime are far more thorough, ahd the 
paint is more quickly removed. ‘The solution of half soda and half 
quicklime is thus made. The soda is dissolved in water, the lime 
is then added, and the solution can be applied with a brush to the 
old paint. A few minutes is sufficient to remove the coats of paint, 
which may be washed off with hot water. Many preparations are 
sold for the removal of paint, all of them having some basis of 
alkali, A paste of potash and strong lime is far more effectual in 
operation, and the oldest paint can be removed by it. Afterwarda 
coating of vinegar or acid should be used to cleanse the surface before 
repainting. One authority on the subject r ds the gasoli 
lamp, a quart of oil being sufficient to last three and a-half hours. 
The method is considered superior to gas, as the flame is stronger and 
the cost less, besides which the lamp can be carried to any part, 
which cannot be done conveniently with a gas jet. But the use of 
flame of either is dangerous and to be avoided when possible. For 
removing varnish, spirits of ammonia is used, but it is a slow 
process, and several applications are necessary. Scraping and 
ee be employed ; but it must be done carefully by 
experienced hands, or the surface of wood will be injured. The 
Scientific American notes that the chemical process of removal has 
the advantage of leaving thesurface in a better condition than burn- 
ing off or scraping, and for large surfaces of paintwork is to be 
preferred, 








MISCELLANEA, 


Tue Emperor William shows some appreciation of 
successful inventions. He has given a present of 50,000 marks to 
Colonel Kiister, director of the powder factory at Spandau, as a 
reward for his share in the uew invention of smokeless powder. 


WE understand that a wire rope way is now being 
made for the Edwin Bray Gold Mining Company, and the Oriental 
Gold Mining Company in the Transvaal, by Messrs. Commans and 
ba who hold the patents for the Otto system for England and the 

Jolonies. 


Tue log of the steamer City of Paris shows that in her 
last run out she ran 2788-miles in 5 days 10 hours 18 minutes. 
This is the fastest voyage on record by 3 hours and 49 minutes, 
and, taking 25 hours per day for the out day, it gives about 194 
miles per hour. 


Messrs. J. anp A. CHURCHILL hope to publish in 
September an important work on fuel and its applications, by 
Mr. E. J. Mills, F.R.S., and Mr. F. J. Rowan. It will be the first 
volume of a large work on chemical technology, of which Mr. C. E, 
Groves, F.R.S., will be the general editor. 


Tue American Engineering News thinks “the new navy 
is certainly developing the shipbuilding industry of this country, 
and for the three 2000-ton cruisers, bids for which are to be opened 
on August 22nd next, twelve responsible firms have sent in bids.” 
The names of the firms which have already made applications for 
plans and specifications for the 2000-ton vessels are given. 


Tue names of the battleships, cruisers, and other 
vessels, together with their leading particulars, dimensions, and 
cast, are given in.full, with a number of well executed engravings, 
in ‘‘A Souvenir of the Royal Naval Review and Manceuvres of 
1889,” compiled by Mr. J. A. Fisher, of the United Asbestos 
Company. These particulars will be of interest to many of our 
readers, 


Tue Union Steamship Company inform us that the 
Royal Mail steamer Mexican, which left Cape Town at 5.30 p.m. on 
7th August, arrived at Southampton at 10.15 a.m. on Sunday, the 
25th inst., her gross passage being 17 days 16 hours 45 minutes, 
and her net steaming time 17 days 12 hours 45 minutes, the 
distance run being 5985 miles, giving an average speed of 14-2 
knots per hour over the whole course. 


In Class 41 in the Paris Exhibition, the Société des 
Forges, &c., of Stenay—Meuse—exhibits a series of products in 
steel made by the Robert system of converter. By the side of a 
rudder and a sterupost, specimens of those already delivered to 
the French marine, and weighing 2400 kilogs., are ships’ screws, 
gun carriages, agricultural implements, edge tools, cylinders for 
rollers, &c., all obtained by casting. The different forge trials, 
tests of welding, and resistance of a large number of pieces 
exhibited afford proof of the quality of the metal. 


Tue President of the Board of Trade arrived at Hely- 
head on Wednesday, and proceeded on board the Trinity yacht 
Galatea, for the purpose of inspecting the new harbour. It is 
stated that this official visit is to ascertain the exact position of the 
Platter rocks, which endanger the entrance to the harbour, Sir M. 
Hicks Beach last year promised a deputation of shipowners that the 
Government would consider the question of removing the rocks; and 
if the Government can be persuaded to do so it will be a fine thing, 
at least for the London and North-Western Company. 


A Standard correspondent on board the Hercules 
writing of the occurrences in the manceuvres, says :—“ A little 
later, the dynamos from the search lights collapsed. If this had 
happened half an hour earlier, it might — have meant the 
sinking of the ship. I find that this mishap occurred in exactly 
the same way last year, and that it is due to the flimsy manner in 
which these machines are fastened t6 the deck. It would be 
better, I should think, not to fit = of this kind at all to 
old vessels, if they are liable to fail at any critical moment.” 


In the “ Transactions” of the Technical Society of the 
Pacific Coast, vol v., No, 4 is a paper by Lieutenant F. P. Gilmore, 
U.S.N., on ‘Experiments for Determining the Relative Tensile 
Strength of Plain and Twisted Iron and Steel Bars.” It gives the 
results of a number of tests of bars or rods of the ordinary kind 
and fin. in diameter, and of a number of pieces of similar size 
and of about 5in. in length, twisted cold and hot according to 
a patent of Mr. Ernest L. Ransome. The twists were about 
thirteen to the foot. Those pieces which were twisted hot were 
the same strength as those untwisted, but those twisted cold 
showed an increased strength of about one-fifth. 


A TELEGRAM from Malta states that her Majesty’s ship 
Sultan, which was towed into Malta on Monday from Comino Bay, 
has been got safely alongside Malta Dockyard and placed 
under the crane, for the purpose of having her guns lifted out. 
Before she can go into dock it is necessary to raise her at least 
4ft., and pipes are now being fixed between the vessel and the 
dockyard boilers, in order to pump out the water with all possible 
speed. The contractors for the salvage of the Sultan on Tuesday 
received the following from the Admiralty :—‘‘ Board of Admiralty 
desire to express their thorough appreciation of skill and perse- 
verance which have resulted in the successful raising of the Sultan.’ 


Ture London Chamber of Commerce some time since 
prepared and published a scheme for junior and higher commercial 
education. A new edition of the scheme has now been published 
with amendments in accordance with suggestions received and as 
modified after consultation with the Oxford and Cambridge 
Schools Examinations Board. The scheme is one which deserves 
strong support, for there is no doubt that it is in good commercial 
education that there is much room for great and urgently 
necessary improvement inthiscountry. Various papers relating to 
the organisation for carrying out the scheme, and relating to the 
ways in which it can be helped on, are now published by the 
chamber. 


A CORRESPONDENT of the 7imes on board the North- 
umberland, writing on the mancuvres, says:—‘‘1t is hardly too 
much to say that this year, as last, the honours of the manceuvres 
belong to the Rattlesnake. She is never sick nor sorry as a ship of 
war, and her officers are worthy of her. It is characteristic of the 
ways of Whitehall that the contractor who built that ship, which 
alone of her class has never failed to fulfil the purposes for which 
she was designed, was actually fined £1000 sterling for exceeding 
the weight assigned by her designers to her engines.” Now that 
the Admiralty have proved the advantages secured by these and 
other heavier engines, that £1000 ought to be paid to the builders 
with interest and apologies, 


A CORRESPONDENT writes to a contemporary, referring 
to a recent account of the naval manceuvres from Sheerness, and 
the breakdown of No. 61 Torpedo-boet. It is stated that ‘‘an 
officer of the engineering branch was sent on board to ascertain 
the cause of. the collapse of the machinery.” The correspondent 
referred to says the man sent was not a dockyard official, nor a 
naval engineer officer, but the chief engine-room artiticer in charge 
of the machinery of the Wildfire, at Sheerness. He wassent on the 
2lst by the Admiral to ascertain why this boat would only steam 
six to seven knots. On examination he found that there was some 
disarrangement of the machinery ; the butterfly throttle valve was 
stuck fast and shut, and no marks on the radius lever plate to show 
whether the same was open or shut. This he rectitied, and the 
boat could then run sixteen knots. The correspondent considers 
that this circumstance proves the value of this class of naval 
mechanics, who are the men upon whom, in a naval war, we should 
to a great extent have to depend. 
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THE TOWER BRIDGE. 
MR. JOHN WOLFE BARRY, M, INST. C.E., WESTMINSTER, ENGINEER. 
(For description see page 190.) 
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THE JOHNSTOWN FLOOD—EFFECT ON THE 
ENGINES AT CONEMAUGH. 

‘< By courtesy of Mr. J. T. Richards, assistant chief engineer of 
the Pennsylvania Railroad, we are enabled to present herewith, in | 
the accompanying cut, a precise record from surveys of the marvel- 
lous way in which the thirty-two locomotives in and about the | 
Conemaugh round-house were tossed about like corks by the furious | 
current of water. Our engraving is reduced photographically from | 
a plate on a scale of 100ft. per square inch, constructed from actual 
survey. 

‘4 more appalling and almost incredible exhibit of the power of | 
water in rapid motion was probably never made than just at this | 
point. It had to be seen to be appreciated, but we do our best to | 
make it clear in connection with the accompanying engraving. 

“The engines were, mostly of the very heavy Consolidation type, 
Class I and Class R, Conemaugh being at the foot of the mountain 
grade; but some of them were of lighter types. The Class I 
engines weigh 79,4001b. on drivers, 12,2401b. on truck, total 
91,640 Ib. The Class R engines weigh 100,600 1b. on drivers, 
14,025 1b. on truck, total 114,6251b. The tenders weigh about | 
23,000 lb. empty, and carry about 33,000 lb. when loaded. 

‘These tenders were almost universally stripped away from the 
engines, and carried far away down stream, a large number of 
them stopped only in the jam at the Johnstown bridge, 
three es below. The remainder were strewn along the banks 
down the valley, some with and some without fragments of trucks 
under them. One of these tenders chanced to be carried, side up. 
against a large tree well out toward the edge of the torrent. It 
was broken through the middle and whipped around the tree in an 
instant and remained there, high above the ground, when the 
writer visited the valley three days later. All the tenders which 
remained attached to their engines or in their vicinity are indicated 
on our engraving, and it will be observed that there are only two 
of them, 477 and 1141. The remaining thirty tenders were every 
one of them swept down stream further than the limits of our 
map, which shows continuously a stretch of half-a-mile below the 
round-house, and including the bréak, shows nearly a mile. 

‘*A tender is a tolerably heavy body to be thus tossed about by 
running water, but a locomotive is so much more unlikely a body 
for such experience that the fate of the tenders is of comparatively 
minor interest. We may add that the round-house was capable of 
accommodating sixteen engines only, and that consequently some 
of these engines were standing about the yard in various positions, 
some above and some below the round-house, precisely where, it is 
now forever too late to indicate. Locomotives 76 and 1094, how- 
ever, were at the head of trains of cars which went through the 
fiood without serious injury, the intermediate tracks being like- 
wise filled with cars in a nearly solid mass. It is therefore 
probable that most of the engines were well up toward where the 
round-house once stood, as shown on the plan. 

‘‘Every vestige of this round-house and connected buildings, 
wall, foundations, turntables, turntable pit and all, was swept 
away as completely as if they had never been. The only relic of 
what had been the round-house and shop was a part of the brick 
walls of the ashpit, The turntable girders were carried a long 














torrent was such that it forced the flat plate almost evenly back, 
forcing the studs to project through it, and so forming three 
distinct projections in the surface of the plate, nearly lin. high 
and but little over 2in. in diameter at the base. It was evidently 
the pressure, of water only which did this, because, had it been 
stones or other solid bodies, the whole plate would have been 
distorted, which is not the case, 

‘“‘If there be a more curious relic of the flood than this, we do 
not know of it. It only remains to add that the general situation 
of Conemaugh with reference to the rest of the valley can be seen 
by reference to the map in our issue of June 15th, and to add that 
our account of the course of the flood given in that article was 
incorrect in two important respects. 

“Tt will be seen by referring to the map that there were two 
very exaggerated cases of horseshoe bends in the valley, one just 


| above the high viaduct which was so completely washed away, and 


which was replaced by a temporary structure built under direction 
of Superintendent of Motive Power 'T. N. Ely, in the marvellously 
short period of six days, without access to any other timber than 
such as could be cut in adjacent forests ; and the second below 
Mineral Point, in the point pierced by the old Allegheny Portage 
tunnel, illustrated in our issue of June 22nd. In both of these 
cases there was a railroad cut across the neck, and in both cases the 
bulk of the flood water went directly through these cuts, and not 
around the bend, although the grade of the upper one was about 
70ft., and of the lower one about half that above the usual water 
level of the stream.”—Engineering News. 








LETTERS TO THE EDITOR. 
[We do not hold ie the opinions of our 


A REPLY TO CERTAIN CRITICISMS ON THE PROPOSED NORTH 
RIVER SUSPENSION BRIDGE AT NEW YORK CITY, 

Smr,—THE ENGINEER, issue of May 17th, 1889, contains a criti- 
cism by Mr. Max Am Ende of the plans for the North River 
Suspension Bridge at New York City. It came to my notice but 
recently, and pressure of work prevented my giving it earlier 
attention. 

The one point which apparently furnishes Mr. Am Ende with a 
justification for his suggestions, and which forms the gist of his 
article, is the quantity of metal for the bridge, and the alleged 
lack of economy therein. I am aware that saving of iron and 
steel per se does not always mean eccnomy, because the prices for 
different constructions may vary greatly; but, waiving this dis- 
tinction, as too inconsequential on this occasion, I will examine 
briefly his statements concerning the total quantity of metal 
required in the proposed suspension bridge for six tracks. 


Mr. Am Ende figures out, in a manner which he states, the weights | 


in the suspension bridge as follows :—Weight of large span, 2850ft., 
about 108,500 tons; two side spans, 1500ft. each, 114,200 tons; 
the towers, 450ft. high, 32,000 tons; anchorages, 22,600 tons; 
total about 277,300 tons ; of which about 193,800 tons, or 32°29 tons 
per lineal foot, is the quantity of steel wire estimated by Mr, 
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be brought on the bridge without special discipline, i 
years of its use there have been tremendous crowde, wena 
restriction of any kind, on the Brooklyn Bridge on different 
occasions, creating, at one time, a panic in which over a dozen 
people were crushed to death, but not once has the live load 
reached one-half of the maximum assumed for its calculation It 
does not require the attainments of an engineer to understand 
that bridge cables of long spans, which are not likely to be strained 
to the maximum of one-fourth of the breaking strength once jn 
thirty years, are safer for ever than girders 50ft. long, which are 
strained to one-fifth of their breaking strength several hundred 
times a day, namely, every time a locomotive passes over them 
Still the critic apparently knows no distinction. He would have a 
weak steel wire of 50 tons strained with 10 tons in tension for th 
cables ; he would have an erect steel arch with 8 tons per eqeare 
inch in compression, because, forsooth, the steel aol have a 
tensile strength of 40 tons, and he would have the same in the 
floor girders, in the suspenders, and other parts of the bridge, 

3. Next come the live loads. Mr. Am Ende assumes one ton 
per lineal foot per track, probably because it is the English stan. 
dard for ordinary railroad bridges. Therefore, as he does not 
know better, he uses it also for a 2850ft. span of six tracks, result. 
ing in about 17,000 tons for the middle span alone. How such a 
load could ever be brought on the bridge, except for the sole and 
extraordinary occasion of testing, he did not explain. On page 59 
Engineering News, 1888, had been stated the maximum loads ian 
train 1500ft. long on each track. To bring such a train on the 
bridge over the steep approaches would require two heavy loco. 
motives and half the cars empty. The conjunction of six such 
trains would be an extraordinary event, not likely to happen once 
in thirty years, particularly as the greater part of the traffic is to 
be from passenger trains. Six such unusual trains would weigh 
9000 tons. Half the maximum load will be a rarer occurrence than 
on the Brooklyn Bridge, which, as already shown, has not had it 
— during its existence. One-quarter the assumed load may 

appen, perhaps, once a year; one-eighth, perhaps, once a week’: 
and about 10 per cent. of the maximum eA: yin ond once a day 
from probably 1200 trains over it daily. The bridge is not intended 
for use as a storage yard for loaded freight cars as the Critic may 
think, to judge from his assumed live loads; but should it ever 
happen to be the case, or, worse yet, should the bridge be ever 
entirely covered with locomotives on all six tracks from anchorage 
to anchorage, 5850ft. long, then the strains in the cables would yet 
be within the elastic limit of the steel wire, and the effect on the 
bridge would be absolutely harmless, Most any extraordinary 
earthly or celestial event is more likely to happen than the assem- 
blage of 600 locomotives on such a bridge. 

4. The foregoing remarks sufficiently indicate the Critic’s 
unfamiliarity with wire suspension bridges and for long span 
bridges; but there are other points he names which confirm this 
impression. Take for instance his statement: ‘* The quantity of 
| material used during the erection, and removed after completion, is 
| smaller in a suspension bridge than in an arch bridge.” Indeed, a 
| very safe statement, but how much smaller? Is it to: OF sayz, or 
| ys$a of the quantity for the erection of an arch bridge. As the 
| Critic has evidently never seen the erection of a suspension 

bridge he probably cannot tell. He may be surprised to learn that 


ca 


ee 
CONEMAUGH STATION 



































THE JOHNSTOWN FLOOD; 


distance away; precisely how far we did not take the trouble to | 
observe. The locomotives were moved about as follows, measuring | 
for each from the centre of the round-house :— 





Locomotive. Carried down stream. 
No. Ft. 
691 4844 

1300 4600 
655 2350 
192 2285 

1294 2265 
976 2190 

1197 1220 

16 1200 
437 1130 
342 990 
250 97 
295 945 

1123 920 
744 870 

<> 810 
477 5 

1141) m6 

1019 f 720 
780 610 
880 480 

23 engines. Average ft. 1347 


‘* The remaining nine engines were moved various distances, as | 
shown, but hardly one of them less than 100ft. Consolidation loco- 
motive 9, Class I, was, by a curious freak of the flood, thrown out 
almost to the very edge of it, at the foot of the slope. 

“The average for the twenty-three engines given is 1347ft. 
Neglecting the first two, which we cannot be certain did not stand 
at the lower end of the yard, the average is 1025ft., or nearly a 
quarter of a mile, and this in a river bed filled with large boulders, 
tender trucks, &c., against some of which the engines usually | 
lodged, and—if not carried off .again—were instantly buried | 
beneath rocks and stones, so that when we visited the scene after 
the flood, many of the locomotives so marvellously tossed about | 
were completely buried, and few of them had more than their | 
upper parts above the surface of the river bed. 

“This will seem less incredible by examining our map and noting 
in what frequent instances one locomotive served to stop another; | 
as, for instance, the group 744, 655, and 289; 655, 192, 1294, and 
976; 1197 and 416; 1055 and 477; 1141 and 1019. 

‘*The two last-named engines were curicusly interlocked, and 
the battered number-plate of 1019, which was removed in the | 
presence of the writer, was presented to this journal as a relic of | 
the flood. It now ornaments the walls of this office, where it may | 
be inspected by the curious, and where it affords one of the most 
curious of the minor evidences of the force of the torrent in this | 
respect. The number-plate is of cast brass, 16}in. in diameter, 


weighing 19}1b., and was formerly supported on three lin. studs, | 
4tin. long, arranged in an equilateral triangle of 11}in., and cast 

with it. The plate varies from jin. to gin. in thickness. The | 
locomotive, as it finally rested, headed down stream; but it is | 
evident that it originally headed up stream, and the force of the | 


LOCATION OF THE LOCOMOTIVES SWEPT 


One Locomotive (No. 9) is not shown on Cut. 


| the cables between the anchorages. 


' indicates more than mere error. 


| doubled. 














Am Ende. The weights, subdivided in like manner from the 
original design for six tracks, are here given. The described 


| design, as had been specially mentioned, was, however, for ten 


tracks, with the four upper tracks left off at the start :—For the 
middle span, 2850ft., 18,700 tons; for the two side spans, including 
the anchor trestles, 1500ft. each, 20,400 tons; two towers, 
13,700 tons ; anchorages 3400 tons ; total, 56,200 tons ; of which 
22,200 tons, or about 3°8 tons per lineal foot, is for steel wire in 
This is only about one-ninth 
of the weight of wire required by Mr. Am Ende, and the total 
weight of all metal is only about one-fifth of his. At the prices 
ruling here, his suspension bridge would cost about sixty million 
dollars, against fourteen millions for our design. 

How is such an extraordinary discrepancy possible? It plainly 
An examination of the premises 
on which Mr. Am Ende bad built up his conclusions will show this. 

1. The Critic assumes that steel wire, suitable for bridge cables, 
cannot be had of greater strength than 50 tons per square inch. 
Mr. Am Ende may have heard of the existence of the great 
Brooklyn Suspension Bridge, at New York City; but it is not 
probable that be has ever heard of the specifications for the steel 


| wire in that bridge, or that he bas acquainted himself with the 


method of making the cables; for, if he had, he would never have 
written what he did. He would know that the No. 7—Birming- 
ham gauge—steel wire for that bridge had an average strength of 
85 tons per square inch, and that it was not less than 82 tons, 
although the minimum of the specification was 80 tons. That was 
twelve years ago. Such wire will bend cold to a loop around its 
own diameter. It can be had now at less than half the price. 

2. After assuming 50 tons as the ultimate strength of steel wire, 
Mr. Am Ende assumes 10 tons as the admissible working or unit 
strain. Of course he does not know that the admissible working 
strain in the cables of the Brooklyn Bridge is about 21 tons per 
square inch; nor is he aware, as he should be, that the cables were 
made with such care and skill that the normal difference in the 
straining of the 6300 wires composing one cable is less than 1 per 


| cent., and that a high working strain is justifiable for a wire cable 


as proposed. Whether the span is 50ft., 500ft., or 2850ft.; whether 
the proportion of dead load to live load is one to three or three to 
one; whether the strains are cumulative or in the form of shock, 
or whether in tension or compression, it is apparently all the same 
to Mr. Am Ende. It is every time one-fifth of the ultimate tensile 
strength of the metal. 

It is not necessary to expatiate on this point to bridge engineers, 
but suppose that the Brooklyn Bridge superstructure should have 
been built on the principles of strength enunciated by the critic? 
It could be shown that its massive stone towers, as built, would be 
in danger of crumbling down, and that the existing anchorage 
abutments would be in danger of overturning on their foundation, 
and that besides, the costof the bridge would have been more than 
What are the facts? As the bridge stands, its cables 
can be strained to the assumed working strain of 21 tons per square 
inch, or to one-fourth of their breaking strength, only, if a mass 
of humanity, equal to an army corps of 34, soldiers with their 
accoutrements should be congregated on the suspended structure 
3400ft. long. Such a load would be extremely rare ; it could not 





AWAY FROM THE CONEMAUGH ROUND-HOUSE. 
It lay about 440ft. south of Locomotive No, 880. 





with the exception of a few suspended wooden platforms, worth a 
few hundred dollars, it does not take any extra quantity of 
material for erection ; for the wire cables used for a temporary foot- 
bridge over the towers, can afterward be used in the wind cables. 
Take again his observation, ‘‘ That the friction cannot be deter- 
mined from the beginning, and may be very great, and therefore, 
its uncertain effect on the strains in the suspended structure 
and bending strains in the towers.” Mr. Am Ende knows 
nothing of the experiments on rolling friction, made, for 
instance, by the late C. Shaler Smith on draw-bridges, or of the 
experiments for the roller bearings under the cable saddles of the 
Brooklyn Bridge, or he would know that the effect is less than one 
per cent. of the pressure on the towers and less than § per cent. in 
the tension of the cables. As for bendings strains in the towers, it 
is part of their legitimate work, for which they must be designed. 

5. These, as well as other questions have been discussed in the 
description of the bridge—pages 57 to 226, Engineering News, 1888 
—such as relating to the shearing strains in the arches from end- 
bending moments, and the means provided for their avoidance; 
the rigidity of suspension bridges as compared with other systems, 
&e. It is not necessary that they ‘noel be recited here. What- 
ever had not been specially mentioned in that description had been 
assumed to be known as old and established. Not a single 
essential feature for our design can be anticipated that has not 
been already investigated and provided for in thorough manner. 
There has appeared as yet no reason for a change of our opinion— 
on page 174, Engineering News, 1888—that the suspended braced 
arch, formed of wire cables, is the most economical type for very 
long spans where anchorages can be had on rock; naturally, it is 
assumed, if designed by a competent engineer. 

(6) Mr. Am Ende is excusable for bringing forward on the plea 
of economy, as he understands it, a suggestion for an erected arch 
bridge, though he may by this time be convinced of its entire use- 
lessness. Nevertheless, the way he does it is likewise characteristic 
of the Critic’s idea of economical engineering. It is not necessary 
to indulge in comparisons of our systems of construction and 
manufacture with his remarkably heavy and costly details, as illus- 
trated in THE ENGINEER, but we shall merely indicate his neglect 
ofa primary question. Mr. Am Ende could not be ignorant of 
the depth below water of his arch abutments, namely, about 7oft. 
and 175ft. respectively—depth given on page 57 Engineering News, 
1888, Add Ott. above water for height of skew-backs, and the 
leverage against overturning from the thrust of the arches would 


| be 125ft. and 225ft. respectively. The great expense for the masses 


of submarine masonry required would form a very essential part of 
the total cost, and would be the controlling question of the design. 
But remembering the fact, which the critic ignores, that the clear 
height from 140ft. to 150ft. above water must be maintained from 
pier to pier, so that the skew-backs for the arches would have in 
truth to be at least 200ft. and 300ft. respectively above the founda- 
tion, the absurdity of an erect arch bridge becomes apparent. It 
does not appear to him very material that the arches of the Duoro 
Bridge re of the Garabit Viaduct, which he mentions, rest against 
rocky hillsides, which, with little expense, furnished the required 
abutments, The Critic appears serenely oblivious to this 
decisive condition for the total cost of the bridge, but instead 
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informs us of what he considers of importance, namely, the detail 
for the arch footing, of which be had not indeed ‘*determined yet 
by calculation whether it should be a cylindrical pivot or a narrow 
flat bearing,” @ comparatively most trivial matter, It is super- 
fluous to show that the masonry masses for an arch bridge planted 
in deep water would be much more costly than for the suspension 
bridge. My critic’s arrangement for the shore spans and the 
method of poe f the arches, resembling that of the St. Louis 
arch bridge, would necessitate the tearing down of costly property, 
a fact which has great bearing on the total cost of bridge, as well 
as on the choice of the suspension bridge, since it requires no false 
works of any kind for the erection either of the side or middle 
ns. 

Pir) My critic says in his conclusion, “The writer has no hesita- 
tion in saying that the investigation has produced results more 
favourable to the arch than anticipated, and he cannot help think- 
ing that if Mr. Lindenthal had entered upon the same line of 
argument as the writer . . . . he would have obtained similar 
results.” To which I observe that never before have I read a 
discussion or criticism of which the writer showed such great lack 
of essential knowledge, such poor judgment of the broad and con- 
trolling conditions of _o- engineering problem, and of the 
essential and non-essential elements for its solution as the critic 
betrays in his effort. I cannot help feeling surprised at the pre- 
sumption that we failed to anticipate a simple investigation of his, 
based on the elementary principle that the quantity of material 
in the arch flanges is ey and inversely as the deflection 
of the arch. e should like to know what less an engineer could 
do in the case in hand? The critic’s outfit for designing long 
spans would evidently be simple—a text-book on arches, a working 
strain of one-fifth of the tensile strength for all metal parts—ten- 
sion or compression—a multiplication table for his live loads, and 
he would produce a little arch for a little bridge, a large arch for a 
large bridge—foundations or no foundations—-one method would do 
for all. If Mr. Max Am Ende does not see his suggestions received 
with as much appreciation as he himself may think them worth, we 
ask his pardon for having stated a few of the reasons therefor. 
His last question, ‘‘ Why do not engineers direct their inventive 
power to making foundations of unprecedented depth instead of 
ans of unprecedented length ?” is not surprising from him. He 
ould be aware that there is no foundation in any river or estuary, 
and of any depth, for which, as the occasion arises, several Ameri- 
can contractors would not submit their bids, and guarantee suc- 
cessful completion, because it has already been done in competi- 
tion with contractors from England and other parts of the world. 


Gustav LINDENTHAL, Member A.S.C.E. 


s 
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COMBINING INDICATOR DIAGRAMS, 


Sir,—I am very glad to see that the combination of compound 
engine diagrams is being discussed in your columns. For many 
years every one has tacitly accepted certain statements and rules 
laid down on the subject without asking whether these are trust- 
worthy or not. My own conviction has long been that they are 
quite erroneous, and I have been confirmed in this belief by the 
circumstance that Rankine adopts one plan—see page 334 of 
“Steam and other Heat Engines”—while Mr. Schinheyder has 
another, and Mr, Clark a third, Professor Kennedy's method is not 
that of Professor Unwin, and so there is nothing like harmony. 

Let us see what the combination is intended to do. Its purpose 
is mainly to show whether evaporation does or does not go on in the 
various cylinders, The first step is to calculate a curve, nearly a 
hyperbola, and lay it down on paper. Let AB be such curve, 








Next, we draw a horizontal line C D, which is zero or no pressure; 
on it we erect a perpendicular which represents to any convenient 
scale the pressure in the cylinder above zero; the distance EA 
represents the volume of steam at the moment the steam port 
closes ; the distance E F represents the volume at the moment the 
exhaust opens, We now take three indicator diagrams from a 
aoe engine and proceed to lay them down on this 
curve, e question is, how are we to arrange them? The dotted 
line yA stands for clearance in the high-pressure cylinder. Let us 
lay down our first diagram with its admission line on the clearance 
line, say, and we have the diagram 1. It is below the theoretical 
curve all through, save at the very end; clearly there has been 
very little re-evaporation. This is all straightforward work 
enough. Now where shall we place our second diagram? This is a 
receiver engine, and if the clearance s is to be added asin No. 1, 
that clearance at the beginning of the stroke is clearly the whole 
capacity of the first cylinder and the receiver. The receiver is very 
often made with a capacity the same as that of the high-pressure 
cylinder; and as horizontal distances represent the volumes, we 
must measure off twice the distance j i, which takes us to &, 
and throws diagram No. 2 out of place altogether, as shown. But 
when piston 2 has made one-third of its stroke its clearance 
will be diminished, by the return of piston 1, and it will be still 
further diminished progressively, until when it has reached the end 
of its stroke its clearance would be represented by the point ¢, and 
the whole diagram 2 would have to be shifted back again ; diagram 
3 in the same way will be equally a wanderer. It seems that this 
is absurd, yet if we are to fix the locality of the diagrams by the 
clearance spaces I do not see my way out of it. 

Again, as the diagrams are canal put together we have large 
gaps. Now if the diagram E A B C means anything, it represents 
the whole power to be got out of a given volume of steam, and 
every engineer who has had to do with Corliss engines knows that 
diagrams may be got from a single cylinder engine which are 
almost identical with the theoretical card. But in a compound 
card there are, as I have said, large gaps which represent in some 
cases as much as 20 per cent. of the whole space. The more cylin- 
ders there are the more gaps. Ostensibly these gaps represent a 
dead loss; but I am sure they are nothing of the kind. They are 
losses of pressure, but augmentations of volume. If they were 
what they seem to be, the compound engine wou!d be dreadfully 
wasteful. In Woolf engines there is no gap. I have taken 
diagrams from such engines which match perfectly, there being 
scarcely any gap, but the Woolf engine is not more economical 
than the receiver engine. 

., From a careful consideration of the whole matter, I assert that 
it is impossible to combine diagrams from a receiver engine in such 
a way that they will teach anything. In the modern triple expan- 
sion we have three independent engines, all working under different 
conditions as regards pressure, expansion, clearance, and back- 
pressure; and in order to draw any trustworthy thermo-dynamic 
deductions, we must deal with each diagram separately, and 
prepare for each a theoretical curve of efficiency. And avery tidy 
problem it is to draw such a curve, when you do not know what is 
the weight of steam with which you have to deal at any one time. 
No one can tell how much steam is in the receiver and how much 
in the cylinder, save by combining diagrams from the receiver with 
diagrams from the ——, which no one thinks of doing. First 
the pressure rises in the receiver, then it falls, and continues to fall 
in both receiver and cylinder, and then near the end it begins to 
rise again. The curve of the low-pressure cylinder in a compound 
engine is not a true expansion curve at all. It is the curve re- 
sulting from expansion and varying clearance combined. I wish 
any taan joy who will undertake to lay down accurately the ex- 





nsion curve and the clearance curve separately, and then show 
oe they are combined in practice. 

I hold that all deductions concerning cylinder condensation 
drawn from combining diagrams are wholly misleading. Nothing 
but a special calculation for each cylinder of volumes and pressures, 
the variation in the clearance space being included at every step, 
will give sound results, 

It may be that I am mistaken. I am open to correction, but 
that correction must be one universally accepted by leading 
authorities, and I see nothing approaching to a unanimous opinion 
as yet. CaRNOT. 

ancaster, August 26th. 


Sir,—When special points have to be investigated, such as the 
re-evaporation in the different cylinders or receivers, the point of 
application of the theoretical curves may, of course, be varied to 
suit the desired object. But in the case of the general objects 
sought in combining diagrams of compound engines, which are, I 
think, pretty much as I stated in my last letter, it appears to me 
that the only correct point through which to draw the theoretical 
curves is that which most ee gives us the quantity of steam, or 
steam and water, admitted to the engines per stroke. My mention 
of the quantity of feed-water may be qualified to mean, not simply 
that that quantity itself equals the quantity of steam used per 
stroke, but that the latter can only be correctly ascertained when 
we know the former. Of course, oe | steam used to drive auxil- 
iary engines, or any water deposited in the high-pressure steam 
chest, should be deducted as not passing into the high-pressure 
cylinder. It is very seldom we do know the quantity of feed-water, 
and therefore we have to content ourselves with the information 
we can get from the diagrams, and then we should, for the general 
objects stated, take the greatest quantity of steam we can find 

assing through any of the cylinders; that is to say, measured 
owe 3 the expansion and compression curves. If we do not do this, 
but start from a curve tangent to the high-pressure card, carrying it 
and also the high-pressure compression curve down to the initial 
pressure of the intermediate-pressure cylinder, and then adding a 
volume equal to that thus obtained to the volume compressed at 
initial pressure in the intermediate-pressure cylinder, then we may 
not get the nearest approach to the true volume of steam available 
for expansion in the intermediate-pressure cylinder if there be any 
re-evaporation taking place in the first receiver, and consequently 
the expansion curve due to this volume will not be the right one 
with which to compare the actual expansion curve of the interme- 
diate-pressure card; nor will it give us a fair value for the standard 
area of reference, I find that in some engines the greatest quantity 
of steam is found in the high-pressure cylinder, and in others it is 
found in the intermediate-pressure, and I always try first which 
card gives the greatest quantity and work from that. In the early 
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part of last year some combined diagrams of quadruple expansion 
engines were published in THE ENGINEER, ‘and the point selected to 
start from was the cut-off point on the high-pressure card, the 
cards being arranged on the Behinheyder rinciple. As the high- 
pressure and intermediate-pressure anion were jacketted, and 
the exhaust steam from each passed round outside its jacket, all the 
cards bulged out over what were sup to be the theoretical 
curves for the corresponding cylinders. Not only this, but, so far 
as I could make out, the high-pressure expansion curve drawn 
through the cut-off point on the card was used in finding the volume 
of steam admitted to the engine for calculating the total efficiency 
—all the water in the high-pressure cylinder, whether brought in 
with the steam or formed by initial condensation, being neglected, 


although it afterwards gave out work—and consequently the | 


percentage of efficiency quoted was enormously high, Next, as to 
Mr. Rennoldson’s objection to the working volume of the low-pres- 
sure cylinder being taken as that to which the steam expands in 
the standard area of reference, he seems to be wading through the 
same waters that I was two or three years ago—see a letter of mine 
in THE ENGINEER of, I think, 24th June, 1887—and I shall try and 
make the matter a little clearer. We have an engine with a low- 
pressure cylinder having a certain diameter and stroke of piston, 


while we know that theoretically the power developed in a | 


compound engine is the same as would be given out if the same 


quantity of steam were expanded in a single cylinder of the same | 


—— as our low-pressure cylinder. And we also have a given 
volume of steam at a certain pressure to expand into this cylinder. 
Therefore, our standard of comparison for our actual engine should 
surely be the maximum power we can develope per stroke upon the 
area of our low-pressure piston with the given stroke and with the 
given quantity of steam. This power, or work done, will be a 
maximum when the given volume of steam at the given pressure 
is expanded into a cylinder of the given capacity witbout any clear- 
ance. If we make the final volume to which the steam expands 
greater than the working volume of our low-pressure cylinder, and 
treat the whole area as work done, we are virtually making the 
perfect diagram of a larger engine, while if we deduct a strip at the 
admission end for clearance, we get a smaller area left than we obtain 
by the first method. I once thought that in the standard area we 
should expand the steam out to the same final volume as in the 
actual engine, this volume being found by continuing the actual 
expansion curve of the low-pressure card out to the end of the 
stroke, and measuring from this point to the compression curve— 
or that curve produced—at the same pressure; but I found I was 
mistaken, and I think on further examination Mr. Rennoldson will 
come to the same conclusion, There are some other interesting 
points I should like to see discussed, such as the best way of treat- 
ing the compression corners so as to obtain the most correct values 
for the steam saved per stroke in cases where there is but little 
compression, and where that corner of the cards takes irregular 
forms, The cases I have had to deal with up to the present have 
chiefly been high-speed engines of large power, in which the clear- 
ances were large and the compression small, while owing to the 


high speeds, the shape of the cards was not always very trust- 
worthy. 

With reference to the diagrams I send you, Ido not think they 
require any explanation, as the same letters refer, as far as possible 


to similar points, and my letter is already very long. Fig. 1 is Mr. 
Schonheyder’s method of combination with standard efficiency 
area. Fig. 2 shows the erroneous method with clearance line 


common to all cylinders. Fig. 3 shows Mr. Clark’s method with 
all the cards in standard area. J. JENNINGS CAMPBELL. 
21, Alexandra-place, Newcastle-on-Tyne, 
August 28th, 


THE HISTORY OF WIRE ROPE MAKING. 

Sir,—In my letter of 9th June last, published in THE ENGINEER, 
in which I referred to the erroneous statements made by Mr. 
Bucknall Smith as to the manufacture and invention of wire ropes 
being of German origin. I am glad to see the matter has been 
taken up by Messrs. Felten and Guilleaume, and it is evident from 
their letter of 21st inst., that their firm d the manufacture 
of wire ropes in 1834; but I must beg to differ from them in their 
statement that it has been proved beyond doubt that wire ropes 
were invented and manufactured in 1831 by Professor Albert at 
Clausthal, : ; 

The letter of the Royal Oberbergamt may be correct in stating 
that wire ropes were first manufactured at Clausthal in the third 
decade of this century, but not as early as 1831. The Hartz 
Mountain ropes consisted of four wires laid into a strand and three 
strands laid into a rope, as described in the [renee of Herr 
Albert in 1837. I was many years ago well acquainted with 
Clausthal, and I assisted in the manufacture of wire rope for the 
use of the royal mines, and I have now documents in my possession 
to prove I am correct in my assertions. ; : 

My only wish in continuing this correspondence is to set right 
as far as possible the many different statements on this subject. 

Dale House, Alfreton, August 26th. James B.{ WILSON. 








Srr,—I have read with much interest the letters from Mr, Wilson 
and Messrs. Felten and Guilleaume with reference to the originator 
of wire ropes, and as those who were first in the field with this 
important manufacture are now fast passing away, it is certainly 
well that the question as to who was the real inventor should be 
settled so that the honour of this invention may be given to the 
man to whom that honour isdue. When the question was started 
some few months agoin the Newcastle Daily Leader, | wrote to some 
friends in Germany who are largely interested in wire drawing, 
asking them for any information they could give me with reference 
to the invention of wire ropes in that quarter and they promptly 
replied as under:— ; ; 

‘* Wire rope makers in Germany intorm us that mining superia- 
tendent Albert at Klausthal—Hannover—was the first to use wire 
for — in the year 1834, and this is confirmed in the Techno- 
logical Encyclopedia of Prechtel—Stuttgart, 1846—vol. xiv., which 
runs as follows :—‘‘ When the iron ropes manufactured by the new 
method for guide ropes in mines in the Hartz Mountains had been 
found to answer their purpose, they weresoon used in all countries. 
The first, and until now, the only wire rope machines are those of 
engineer Wurm (?) in Wien. After the defects of their construc- 
tion had been seen, their construction being according to the pat- 
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| composed of four wires were made, and these afterwards formed 
into a rope.” 

I trust this scrap of information may be of some interest, and 
| assure you that if you would produce in THE ENGINEER an illus- 
tration of the original machines above referred to, you would have 
the thanks of all interested in wire ropes. | GASTRILL WILKINS. 

Wire Rope Works, Wapping, London, 
August 26th. 
{If our correspondent will tell us how to obtain the drawings, we 
will gladly reproduce them in our pages.—ED. E. 








THE IRON AND STEEL INSTITUTE. 


THE following programme of the autumn meeting in Paris, Sep- 
tember 24th, 25th, and 26th, 1889, has been issued :— 

Monday, September 23rd.—The secretary's office will be open in 
the rooms of the Société d’Encouragement, 44, Rue de Rennes 
Paris, from three till seven p.m., for the issue of programmes 
tickets, &c. 

Tuesday, September 24th.—9.0 a.m. : Reception of the president, 
Sir James Kitson, Bart., and the members of the Institute in the 
Lecture Theatre of the Société d’ Encouragement pour l’ Industrie 
National, 44, Rue de Rennes, by the president of that Society, M. 
Halon de la Goupillitre ; by the president of the Société des Ingé- 
nieurs Civils, M. Gustav Eiffel; and by the other members of the 
| reception committee. The reading and discussion of papers will 
follow.—1.30 p.m. : Visit the Exhibition in groups, under the 
guidance of members of the Sociéte des Ingénieurs Civils.— 
8.30 p.m. : Reception at the Hall of the Société des Ingénieurs Civils, 
Cité Rougement. 

Wednesday, September 25th.—9.0a.m.: Meeting at the house of 
the Société d’ Encouragement pour U Industrie National, 44, Rue de 
Rennes, for the reading and discussion of papers.—2.0 p.m. : Visit 
the Exhibition, as on the previous day.—7.30 p.m. : Annual dinner 
of the Institute at the Hotel Continental. 

Thursday, September 26th.—10.0 a.m.: Ascend to the third plat- 
form of the Eiffel Tower, and luncheon on the first platform, by 
invitation of the Société des Ingenieurs Civils.—Evening: Leave 
Paris on excursiuns to Creusot, St. Chamond, Firminy, Unieux, St, 
Etienne, and other works in the Loire, Luxembourg, and the Nord. 
Particulars of these excursions will be duly announced. 

Travelling arrangements. —The London, Chatham, and Dover 
Railway Company notify that they are prepared to issue to 
members of the Institute, at Victoria Station, London, at any time 
between the 10th and the 23rd September, return first and second- 
| class tickets to Paris, vid Dover and Calais, at single fares. These 
| tickets will be available for a month. They will also be glad to 
| reserve compartments in the trains on both sides of the Channel 
| for the members of the Institute, on receiving an intimation that 
| this is desired. —— for special accommodation should be 
| addressed to Mr. William Forbes, continental manager, London, 
‘Chatham, and Dover Railway, Victoria Station, London, 8S. W. 
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EXPANSION CORLISS ENGINE. 


MESSRS, DOUGLAS AND GRANT, KIRKCALDY, ENGINEERS, 
(For description sce 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHeER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC.—A. TwizTMEYER, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Company, 
81, Beekman-street, 


PUBLISHER'S NOTIOE. 


*,* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES. 

*,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de V Exposition Universelle de 1889 a& Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Espl le des Invalides. 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 


— 

















CONTENTS. 


Tue Enoiverr, August 30th, 1889. PAGE 
ELectRicAL ENGINEERING AT THE Paris Exnisition—Tue TEN-TON 
Ecectric TRAVELLING Crane. (Illustrated.) .. .. .. .. «.. 178 
ApsTRACTS OF CONSULAR AND Diplomatic Reports . 
pe SO eee ee ee ee 
RarLwayY Matrers—NorTes AND MEMORANDA—MISCELLANEA .. 
Pumps FoR Minerat Orrs, (Illustrated.).. .. .. .. .. . 
ATLANTIC STEAMING 





Tar Tower Bripor. (Mlustrated.) i RT a Oe ee 
Tue JonnstowN FLoop—Errect oN THE ENGines at CONEMAUGH. 
(Illustrated. ) . 180 


Letrers TO THE Eprtorn—A Reply to Certain Criticisms on the Pro- 
posed North River Suspension Bridge at New York City .. .. 
Combining Indicator Diagrams—The History of Wire Rope-making 181 
ion Tae Ae ee SUD 46 6s. ga 4s. 00 cc: a0 pe:, 30.0 
FouR-CYLINDER TRIPLE-EXPANSION CorLiss Enorne. (Illustrated.).. 182 
Leapine Artictes—The Dock Labourers’ Strike .. .. .. .. «. 188 
Technical Education gh. oh Shieh deches. seein deem ae 
* The Maintenance of Level Temperatures in Tea Factories—Steel and 
Iron Plates—Indian Railways—Civil Engineers in India and 
Examinations owe” Wale) 8G 2 64) “th eer abi eee 
LATBRATORE 4. 22 oc cc <0 ce co 06 of 
On THE Laws oF STEAMSHIP PROPULSION .. .. .. 
KryosForp’s CoKkE-MAKING Borters. (Illustrated.) 
AGRICULTURAL EXHIBITION IN VIENNA, 1890 .. .. 





RRO SOR Re RP ee ee ae ae a eee 
GeneRAL Pian oF Roor ror Barracks at ADEN (lIllustrated.) .. 188 
Tue Victoria Bripor, Kirmarnock, (Illustrated.) .. .. .. .. 189 
TOU Be eee EE, gs cs tt be ce ce 56 ee 00 oe 
ENGINEERING NOTES FROM AUSTRALIA .. 190 


LETTERS FROM THE PROVINCES &c.—The Iron, Coal, and’ General 
Trades of Birmingham, Wolverhampton, and other Districts.. 190 


Notes from Lancashire—Notes from Sheffield .. .. .. .. .. 191 
Notes from the North of England—Notes from Scotland—Notes 
from Wales and Adjoining Counties—Notes from Germany .. 192 
AMNNGAES THOME 3, 0s 50 ws bn 00 40 60 6s fe 0 ce os tae 
New COMPANIMS .. «2 a a a a cs co co ap co co cv 198 
Tus Patuwt JOURNAL... «. cc oc co co a co co co co co 18 


GRLMOTED AMURIGAN PATHNUE 2c 0c 0c co 00 00 on ce op es 
Paracraras—Manchester Ship Canal, 178—Mr. and Mrs. Edison at the 

Paris Exhibition, 190—The British Association Newcastle Meeting, 190 
—Pamphlets and Periodicals Received, 190. 


194 





TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tur ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of ymous ica ti 

*," We cunnot undertake to return drawings or manuscripts; we must there- 
Jore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

D. L.—You ought to be able to secure a situation as engineer's clerk. But 
before you can fill such a position you must improve your handwriting very 
much, and acquire a fair knowledge of shorthand, Spanish seems to be one 
of the most useful languages now, because that is the tongue of South 
America, with which country English engineers begin to do a good trade. 

Ipswicu.—The only publication containing complete descriptions of the 
modern thrashing machine is the paper read before the Institution of 
Mechanical Engineers by Mr. W. W. Beaumont in 1881. We believe the 
paper is out of print, but you might write to the Secretary, at 10, Victoria- 
chambers, Westminster, In ‘* Barn Implements and Machines,” by J. Scott 
— Weales’ Series—there is some information on thrashers, and a small part 
of the above paper is reproduced, It is published by Crosby Lockwood and 
Co, 








ENGINE-ROOM WATER SERVICE. 
(To the Editor of The Engineer.) 
Srr,— Will any reader say where I can get telescopic pipes for engine- 
room water service ? uf " a D. . 
August 29th. ee 
LACQUER OF ARDEN BRITE. 
(To the Bditor of The Engineer.) 
_ Sir.—Can any of your readers inform us as to the manufacturers or 
aa of the Lacquer «f “ Arden Brite,” lately brought before the 
market? . 
August 28th. a 
MACHINES FOR MAKING CORKS. 
(To the Editor of The Bngineer.) 
Sir,—I should feel greatly obliged if you could kindly inform me of 
one or two makers of hinery for the facture of corks, 
Liverpool, August 25th. . P. 


ITALIAN-ENGLISH TECHNICAL DICTIONARY. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me the name of a satisfactory 
dictionary giving, in English-Italian and Italian-English, the technical 
terms eee | to steam engine and other matters? L. R. A. 

August 26th, 











CIRCULAR SAWs. 
(To the Editor of The Engineer.) 

Sir,—In reply to your correspondent ‘ D. M.,” a speed of about 9000ft. 
per minute at the points of the teeth for ripping with the grain of the 
wood, and 10,000ft. per minute for cross-cutting, is now generally 
accepted as a standard; the number of revolutions, of course, varying 
with the diameter of the saw. Circular saws are sometimes run a little 
faster than these speeds, but, unless for some special purpose, I do not 
think that any speed in addition to this serves apy useful purpose, or is 
any way necessary or desirable. If a saw of ordinary gauge is run at an 
excessive speed, it will become wavy and pliant and run out of truth. 

Circular saws of about 8ft. diameter are in use but large timber can 
be much more economically converted by mill or bandsaws, which take 
much less power and waste less wood. The gauge of circular saws vary 
according to the nature of the work, rate of feed, kind of wood, &¢.— 
say, from 6 gauge in a 60in. saw up to 5 gauge full in an Sdin. saw. To 
do good and effective work it is important that the teeth of circular saws 
are of the correct shape for the nature of the wood, and equal in pitch, 
Space, bevel, gullet length, and set. 

As the reply to your correspondent's question as to the best makers of 
large circular sows would savour somewhat of an advertisement, all that 
I can say is, if he likes to send his address through you, I shall be pleased 
to write him. I may add, I have sent out a considerable number of large 
circular saws for sawing difficult Australian woods, &c., and they are 
working very successfully. 

THe AuTHOR oF “Saw MILLS: THEIR ARRANGEMENT 
AND MaNnaGemMeEnNtT,” &c, 
London, August 26th. 
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DEATH. 
On the 25th inst., at Castle Levan, Gourock, at the residence of his 
brother-in-law, Tuomas SHanks, jun., engineer, in his forty-second year, 
younger son of Thomas Shanks, J.P., Johnstone, Renfrewshire. 
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THE DOCK LABOURERS’ STRIKE. 


Tue dock labourers’ strike presents some peculiar 
features worth consideration. The strikers have no trades 
union and no official funds. They have to depend literally 
on charity while they are out of work for subsistence. 
They are unskilled labourers for the most part, and their 
ranks are recruited from very varied classes. Hosts of 
men drift every year to London in search of employment, 
and, finding no regular work, they at last reach the gates 
of the great docks of the port of London. The demand 
for their services is extremely fluctuating; it not only 
alters from day to day, but with the hours of the 
day, and the tides. Their duties consist in load- 
ing and unloading ships. This has always to be done in 
a hurry. When a ship has to discharge cargo it must be 
got out of her as quickly as possible, in order that she 
may be loaded again with equal rapidity. A multitude 
of men find employment for a few hours, and then they 
are discharged. Under a different system, it is possible 
that one-half the whole number of dock labourers would 
find regular employment; but the conditions of trade 
preclude this. As there is no continuous work, every 
man presenting himself at the dock gates has a chance. 
The whole business is in the nature of a lottery. A 
man may or may not be hired at all. If he is 
employed, it may be for an hour or it may be for a day. 
It is the exception, rather than the rule, for any man to 
get a whole week’s employment straight on end. In the 
ranks of dock labourers may be found all sorts and con- 
ditions of men, from the idle loafer to the educated 
broken-down gentleman. The dock labourers of London 
are an unorganised mob. Theonly element regulating their 
wages hitherto has been supply and demand. The pay 
has been settled by a species of lex non scripta at 5d. per 
hour. It is to be presumed that smaller pay would not 
suffice to attract a sufficient number of able-bodied men. 
No one until the other day would have believed it to 
be possible that this mob could have organised a strike. 
The most curious feature, perhaps, about the whole affair 
is that the dock labourers have been able to enlist the aid, 
if not the oc yy of regular trades unions. It is 
not to be inferred, however, that railway employés, ships’ 
firemen, and stevedores, all representing skilled labour, 
care much, or indeed anything, about dock labourers. 
We must seek elsewhere than in sentiment for the cause 
of the action they have taken. It is well worth while to 
dive below the surface and make the search. 

The reason is simply that the action of the dock 
labourers and the fre of their strike are nothing short 
of a revelation. It is seen that the very nature of the 
conditions under which they have worked is a tower of 
strength to them. It is not for nothing that ships are 
loaded and unloaded in hot haste; it is not for nothing 
that the demand made for men is sometimes so great that 
no one presenting himself for work fails to get it. It has 
suddenly dawned on men’s minds that, although the 
demand for labour in the docks is erratic in the extreme, 
it is violent and all powerful when it exists. Days may 
elapse without any ships arriving to be unloaded; adverse 
winds, for example, silt ione the docks comparatively idle; 
but when the ships do arrive all the available labour has 
to be put on. In other business operations nothing of 
this kind exists. If the hands strike in an engineer’s 
shop, for example, they must in the first place give notice. 
The -— er has time to look about him. Furthermore, 
even if my to close his works for a time, the conse- 
quences are not far reaching; he himself and a few of his 
clients suffer, the general public is none the worse. London 
never knew, until this strike occurred, how dependent it is 
for existence on the crowds who surround the dock gates 





every morning and evening. As we have said, this is a 
revelation. But it is not a revelation to the consumer 
of coal, and gas, and corn, and wine alone. It is a re- 
velation to numerous bodies of men on whose services 
the general public are dependent. If an amorphous mob 
can produce such results, what may not a trades unicn, 
crystallised and coherent, bring about? If, for example, 
the stokers of the metropolis turned out en musse, the 
results would be very serious indeed. In the action of 
the dock labourers, numbers of operatives see a way to 
raise their own wages, They are tempted to use their 
power in like manner. That is the reason why they are 
willing to extend a helping hand to the dock labourer. 
Of course, we have no doubt that in many hearts there is 
real and sincere sympathy for the dock labourer. But 
that is not the prevailing spring of action. Sympathy 
costs very little. Its operation gives a glow of mental satis- 
faction to him who extends it to his fellows. But it does 
not invariably lead the hand to the pocket. The aid given 
to the dock labourers by skilled workmen is highly sug- 
gestive. Our readers will easily draw their own deduc- 
tions. 

The strike and its consequences are opposed to all the 
teachings of political economy. That was to be expected. 
The “dismal science” is perhaps the most inexact in 
existence. By its rules, as dock labour is unskilled and 
beyond measure abundant, there ought to have been no 
difficulty in filling up the places left vacant; nor would 
there if the labour market was left to follow its own 
devices. Itiscalculated that about 80,000 men are out on 
strike. Among them are no doubt a percentage who 
possess skill of a kind. They have loaded and unloaded 
so many ships that pag A superior to the farm labourer 
who never saw a ship before in his life, or college men 
broken down by drink and dissipation. It would be 
practicable to replace the whole 80,000 in time, but there 
is not time. It is in the nature of things that this strike 
must be short-lived. It must be carried through with 
feverish haste. The strikers have no funds to support 
them. Thousands of men and their wives and families are 
starving. They are suffering the bitter pangs of hunger 
with that dogged heroism which has so often led Britons 
to victory. But the end cannot be far off. On the 
other side, the total stoppage of the trade of the 
greatest port in the world is an appalling evil. If the 
strikers are in sore straits to-day so may London be 
in a week. Cargoes of fruit and meat are left to 
rot. The despatch of mails to India and Australia and 
China is hampered, and we are only at the beginning. It 
may be proved that London could, in one sense, do with- 
out her port, just as a man may dispense with both his 
legs and stillexist. But the time for this has not come yet. 

We have made no attempt to go into the consideration 
of the right or wrong of the whole transaction. Gold is 
rapidly falling in value. A ton of iron, for example, 
which could have been obtained a few months since for 
40z. of gold, cannot be had now for less than oz. Wages 
are risingallround. It was but natural that the labourers 
in the docks should ask for a rise; but to do them justice 
this is not all that they want. They desire that the fluctua- 
tions in theiremployment shall be reduced; they assert that 
if a man is employed at all he shall be employed, or at 
all events paid, for four hours’ work. That demand 
has been conceded. This seems to be reasonable. They 
want the middleman eliminated ; that, too, has been done, 
but the augmentation of wages cannot be granted. It is 
for that the men hold out. The auxiliaries are, however, 
withdrawing. The coal strike is at an end. It is not 
easy for a man to be hungry when he might, if he 
pleased, be full, and sympathetic at the same time. The 
coal porters think they have done enough for honour, 
and have gone back to work. Before this reaches 
our readers the entire movement may have collapsed, 
but it will leave its mark. The unfortunate dock 
labourer has hitherto been, from various causes, in a 
manner beyond the pale of the law. We think this must 
be remedied. The Factory Acts have proved useful and 
beneficent. Is it too much to hope that something might 
be done in similar directions to better the lot of the dock 
labourers? It is regretted by some persons that both 
parties have been so reluctant to call in arbitration. The 
result would be no doubt the striking of a kind of 
average between the dock companies and the men. 
Neither party would be satisfied, and both would 
denounce the arbitrator. To us, however, it seems that 
arbitration is not suitable to the present case. There is 
really no time for calm consideration. The end must 
come quickly. Events move with express speed. The 
struggle is in the nature of the Derby, rather than one of 
patient endurance. The whole affair is involved in 
difficulties, many of which arise from the disorganised 
nature of the army of strikers. They have no union, no 
executive. They are led for the moment by men who can 
promise great things, but are really possessed of no power 
whatever. Ifthe dock companies concede all the demands 
made now, it is just as likely as not that fresh demands 
will be made next week. Arbitrators can deal with a 
powerful trades union, but what can they do with men 
who are under nothing but temporary chance control ? 
Even as we write the strike may be brought to an end. 
That is a thing sincerely to be wished for. But be the 
result what it may, the lesson taught will have been 
wasted if the dock companies do not set their house in 
order and introduce some different system of working. It 
ought, for example, to be practicable to keep in regular 
employment a considerable number of men, who would 
not readily go out on strike. If the dock companies 
had now even a couple of thousand good men on 
whom they could rely, the action of the strikers would 
be to a large extent paralysed. The strength of the 
present movement lies in its totality. All the dock 
labourers have turned out. The moral effect of this 
totality has been immense. 


RAILWAY ACCIDENTS. 


THE general report of the Board of Trade on the railway 
accidents of last year has appeared almost simultaneously 
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with the passing of a Bill amending the previous Acts for 
the Regulation of Railways. This Bill took the place of 
one recently withdrawn, in which was included a clause 
relative to the use of couplings. The question of the 
couplings being omitted, together with some other pro- 
visions, the second Bill made its way through Parliament 
with singular facility. Both measures were introduced 
by the Government, but the acceptance of the second 
measure by the railway interest seems to have been partly 
induced by the terrible accident at Armagh. The logic 
of that disaster was felt to be irresistible, and legislation 
which has been attempted in vain for a long series of 
years, has suddenly been accomplished with scarcely a 
show of resistance. Lord Balfour, in moving the second 
reading of the -new Regulation Bill in the House of 
Lords a few days ago, said the measure was a very simple 
one. It would enable the Board of Trade to enforce on 
ssenger lines the use of what was known as the 
lock system, as also the interlocking of points and 
signals, and the adoption of efficient brakes. It is certain 
that a few years back these would not have been thought 
very simple matters. 
of the Board of Trade in regard to these requirements is 
not obeyed, the Railway and Canal Commission may 
take the matter up and enjoin obedience to the 
order as if it were one of their own. It does 
not follow, however, that everything is to be done in 
a rough-and-ready fashion. The Board of Trade may 
make exceptions and modifications in their order, having 
regard to the nature and extent of the traffic on the rail- 
way, and they are required to hear any company or 
person who has a right to be heard before framing the 
order. But the mandate when issued has to be obeyed, 
and there is a clause designed to facilitate the raising of 
such capital as may be required for the purpose of execut- 
ing the specified works. Should any company be inclined 
to disobey, the Railway and Canal Commissioners will be 
found equal to the occasion, being in the possession of all 
such powers, rights, and privileges, as are vested in a 
superior court. 

Among the causes favouring the passing of the new 
law may be reckoned the circumstance that the railway 
companies have already so largely adopted what its pro- 
visions require. The proportion of double and single 
lines now worked on the block system is 93 per cent. in 
England, 82 per cent. in Scotland, and 21 per cent. in 
Ireland. The proportion of double lines worked on the 
block system is 97 per cent. in England, 99 per cent. in 
Scotland, and 31 per cent. in Ireland, the total for 
the United Aral sod being 94 per cent. At the 
close of last year the number of vehicles fitted with 
brakes complying with some or all the conditions laid 
down in the circular issued by the Board of Trade, 


amounted to 77 per cent. of the number in use, 
while the number of vehicles titted with pipes 
and connections only, amounted to another 15 per 


cent. The Bill just passed provides for a _ con- 
tinuous brake which shall be instantaneous in action, 
and capable of being applied by the engine-driver and 
guards. It must be self-applying in the event of any 
failure in the continuity of its action ; it must be capable 
of being applied to every vehicle of the train, whether 
carrying passengers or not; it must be in regular use in 
daily working ; and the materials of which the brake is 
made must be of a durable character, and easily main- 
tained and kept in order. Altogether this may be con- 
sidered a perfect brake. No particular brake is specified, 
but its qualities are thus distinctly stipulated. Concern- 
ing the interlocking of points and signals, the proportion 
in which the signal and point levers have been interlocked 


on railways is more than 93 per cent. in England, 82 per | 
cent. in Scotland, and 59 percent. in Ireland, the ratio for | 


the United Kingdom being 90 per cent., an advance of 1 
per cent. for the year. The extent to which the arrange- 
ments proposed by the new statute have already been 
adopted, accounts for the existing reduction in railway 
accidents, as compared with the increase in the traffic. 
The inquiries into train accidents directed by the Board of 


Trade were 168 in the year 1874, and it was not until 1883 | 


that the number fell below 100. 
and last year the figure was 61. 


In 1885 it became 60, 
Taking the last fifteen 


years, we find the average number of train accidents per | 


annum in the first four years to be 156, and in the last 
four only 60, the average for the intervening period being 
108, a figure which also represents the annual average 
for the whole series. This marked and persistent 
decline in the number of train accidents has taken 
place while the traffic has been undergoing an 
enormous increase. In 1874, the number of passenger 
journeys, exclusive of season ticket holders, was less than 
478 millions. Last year this number was considerably 
more than 742 millions, the increase being 265 millions. 
The number of passengers killed from causes beyond 
their own control was one in about 5} million 
passenger journeys in 1874, whereas last year the 
proportion was one in 674 millions. Accordingly, 
railway travelling appears to have been more than twelve 
times as dangerous to human life in 1874 as in 1888. The 
annual ratio fluctuates considerably, a single catastrophe 
in which many lives are lost being sufficient to disturb 
the balance. 
fairest method. By that test we obtain abundant evidence 
of the vast improvement which has been effected, and 
which is still going on, in working the passenger traffic 
on our railways. 

Brakes, interlocking, and the b'ock system cost money. 
This is implied by that clause in the new Act which 
provides that the capital expenditure incurred in carrying 
out the orders of the Board of Trade may be met by the 
issue of debentures, or debenture stock, ranking in priority 
to or pari passu with any existing debentures. It was 
remarked by the Earl of Morley in the House of Lords, 
that this would enable railway companies to exceed the 
normal amount of the borrowing powers which they 
enjoyed under general and private legislation. But the 


Earl went on to answer his own objection by saying 
that he presumed the excuse or justification for such 


The Bill provides that if any order | 


a course consisted in “the paramount consideration 
of the public safety.” As to the cost, we may reckon 
that the expense of fitting up a train with the 
automatic continuous brake is not less than £12 per 
coach and £80 for the engine, or about £250 for a com- 
plete train.- If we extend this over the entire roliing 
stock engaged in the passenger traflic on any considerable 
line, it will be seen that the total sum is a weighty affair. 
To this we may add the interlocking arrangements, and 
the carrying out of the absolute block. Concerning the 
question of brake-power, the latest official return on the 
subject shows that in the United Kingdom, out of a 
total of 53,126 vehicles connected with the passenger 
traffic on the railways, 40,874 are fitted with continuous 
brakes. But these brakes are not all in full compliance 
with the requirements of the Board of Trade. The num- 
ber which the companies state to be in accordance with 
those requirements is 30,089, while those that fall short are 
10,785, in addition to 12,252 making no pretence to com- 
pliance. These figures are exclusive of engines, of which, 
at the same date, there were 4548 not fitted with continu- 
| ous brakes. But of this number 4002 were fitted with 
| apparatus for working the continuous brake, and these, in 
most instances, have steam brakes which are worked in 
connection with the continuous brake. The brakes which 
are specified as complying with the conditions laid down 
by the Board of Trade, are the automatic vacuum and the 
Westinghouse automatic. On the English lines 38°5 per 
cent. of the vehicles are fitted with the former, and 22 per 
cent. with the latter. The brakes which, although con- 
tinuous, only partially comply with the Board of Trade 
conditions, are Clark’s chain, and Clark and Webb’s; 
Fay’s, Newall’s, and Fay and Newall’s; Smith’s vacuum, 
and the vacuum. The last two are fitted respectively to 
10 per cent. and 7 per cent. of the vehicles on English 
lines. The others have a lower percentage. 

The want of interlocking arrangements, of absolute block 
working on some lines, and at junctions, and of effec- 
tive continuous brakes on the trains, are noticed in the 
annual report as contributing to the largest number of 
accidents. In the record of train accidents since 1875,a 
marked reduction shows itself in the number of collisions 
within fixed signals at stations or sidings. Those casual- 
ties were never so few as they were last year. They were 
then 16, whereas in previous years they ranged from 
22 to 49. On the other hand, accidents from 
trains entering stations at too great speed have been 
rather in excess during the last few years. In the last 
six years there have been 48 cases of this kind, 
whereas in the previous seven years there were only 
38. Collisions at junctions have largely declined, as also 
mishaps in connection with facing points. Looking 
back into the history of this question, it is interesting to 
observe how the subject was viewed some years ago. 
Committees and Commissions have from time to time 
investigated the causes of railway accidents and the means 
of prevention, and we tind in the earlier periods con- 
siderable stress laid on the danger arising from the want 
of punctuality, and the occasional high rate of speed. 
These points now sink into minor importance, the danger 
being materially reduced by the block system and more 
powerful brakes, coupled with a better state of the perma- 
nent way. A Royal Commission appointed in 1874, after an 
investigation extending over the greater part of three years, 
| proposed that discretionary powers should be conferred upon 
| the Board of Trade for sundry purposes, such powers to be 
| exercised by the department “subject to review by a 
competent appellate tribunal.” The position assigned to 
the Board of Trade by the Bill which has just been passed 
very much resemblesthat whichishere advised. Itmay raise 
a smile to find the Royal Commissioners recommending 
that railway companies should be required by law, under 
| adequate penalties, to supply all trains with sufficient 
brake power “ to stop them within 500 yards under all 
circumstances.” Punctuality was to be enforced by 
affording additional facilities to the public for obtaining 
compensation when the trains were late. One recommen- 
dation distinctly foreshadowed what is now coming to 
pass. It was, thatthe Board of Trade, subject to appeal, 
| should have power to enforce the adoption of the block 
and interlocking systems on all lines or portions of lines 
where the introduction of these improvements was 
necessary for the safety of the traffic. 

As far back as 1873 a Regulation of Railways Bill for 
the prevention of accidents, was brought into Parliament, 
which, if it had become law, would have given effect to 
recommendations as old as 1858 by enforcing the adoption 
of the block system, and making the interlocking system 
compulsory. But the measure was abandoned upon the 
recommendation of a Select Committee of the House of 
| Lords. A long-delayed step has now been taken, but it 
| cannot be said that it will be the last. A general and 
| efficient system of intercommunication in passenger trains 
| is urged, as well as continuous footboards. Prolonged 
hours of work among the servants of the companies are 
| strongly objected to, and the old demand for some check 
| on unpunctuality is being revived. There will be always 
| something left to ask for, but it cannot be said that 
| Parliament has neglected the subject in the present 
| session. 





The number of train accidents is really the | 


TECHNICAL EDUCATION, 


Tue Technical Education Bill, which was read a third 
time in the House of Commons on Wednesday, had fallen 
| into the lowest depths. It had ceased in Parliament to be 
| regarded as anything but a weapon to be usel in party 

strife. It proposes to establish a number of schools to be 
| supported by rates, and not to be under the authority of 
| the School Board; and this last circumstance has raised 
the ire of a fortunately not numerous parliamentary 
body. The merits and demerits of the whole scheme 
have met with no discussion worth naming. A very few 
members have been kept in London to “make a House” 
with much difficulty; and these gentlemen are too anxious 
to get out of town to care much what Acts of Parliament 
they pass. It is very difficult to ascertain how the Act is 
‘intended to operate; it is vague to a degree. The 
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dominant idea is that something shall be taught which 
will erable English workmen to compete with the 
foreigner. South Kensington is to settle what shall be 
taught. The only proviso seems to be that no manual or 
handicraft instruction will be given save to the art 
classes, who will be taught how to hold a pencil ang 
model clay. 

We have at various times expressed the opinion that the 
whole scheme is founded in delusion, and has been intro. 
duced and worked up by those who have no adequate 
grasp of the subject. It may or may not be a good thing 
that schools should be established in which all the 
“ologies” will be taught. It may even be sound policy 
to make the taxpayer supply large funds for the mainten. 
ance of these schools ; but be this as it may, it is certain 
that the arguments which have been put forward in 
justitication of the scheme have no foundation in fact, 
At the risk of wearisome iteration, we will re-state the 
nature of these arguments. In the words of a daily 
contemporary, “The depression of many of our leading 
industries, the growing competition of foreign countries 
the threatened loss of some of our best markets, and the 
difficulty we find in securing new ones, led to a serious 
discussion of the question whether the training of work- 
men could not be improved.” The predominant idea js 
that we were losing our markets because better goods 
were made by the foreigner, and that they were better 
because the working men, the artisans, were better taught 
scientific problems than were our men. We are unable to 
say where this crazy notion originated ; certainly not with 
English manufacturers as a class, nor with English 
merchants. It might probably be traced to the great 
body of men who have sprung up within the last 
quarter of a century, whose sole means of earning 
a living or acquiring fame or fortune lies in teaching, 
Like every other profession, that of education is over- 
crowded. The market for educational wares is glutted. 
South Kensington alone has turned out hosts of young 
men who have no means of earning a living. It became 
essential that an extension of the market should be 
effected, and no better scheme than one to compel the 
ratepayer to supply funds for the teaching of thousands 
of workmen could be devised. Employment will be found 
for hundreds, if not thousands, of men, young and middle- 
aged, who badly want it. Against the spread of technical 
education we have not a word to say. But the present 
Bill has been forced on the country by the aid of false 
pretences, which have deceived no one whose eyes were 
not blinded by ignorance of the whole subject. We have 
repeatedly shown that tothe ordinary working man technical 
education such as can be got in a school is of no value, in 
the sense that it will make him more useful to his 
employer. Let us suppose that aman is employed as an 
erector of steam engines. He requires to possess a 


particular kind of “skill. He must handle certain 
But this kind of. skill 


tools deftly aud quickly. 

cannot be acquired in a school. The circumstance that 
he has learned a little natural philosophy, that he 
can “do” problems in Euclid, and that he understands 
in a general way the chemistry of the blast furnace, can in 
no shape or way make him better worth six shillings a day 
to hisemployer than he would have been while he knew 
absolutely nothing about such things. If we turn to other 
trades, the same truth stands out in a yet more glaring light. 
Machinery has incalculably reduced the demand for a 
high mental standard inmen. Of what service can a pain- 
fully acquired knewledge of hydro-dynamics be to a man 
running a power-loom? We have asked such questions 
over and overagain. Noone has attempted to answer them. 
Let it be borne in mind that we are not asserting that 
the man as a private individual may not be higher and 
better. That has nothing to do with the question. The 
advocates of technical education do not touch that side of 
the subject. If they did, they could get nothing from 
the taxpayer, for obvious reasons. What they say is, 
“Your working men are producers of wealth. They are 
not competent to produce as much as they ought because 
they are not properly educated. Give us some of the 
money, and we will teach the men, and you will 
ultimately reap the advantage.” Of course, this state- 
ment is opened up and amplified, and decorated with the 
flowers of sentiment, and prepared for public consumption, 
just as nauseous medicines are put up in fair crystal 
flasks, and gaily adorned with high art labels, by enter- 
prising druggists. Nothing is easier than to show that 
there is no reason whatever to believe the statements 
made with really unblushing assurance. Only a year 
ago, for example, we were assured that the country was 
going to the dogs, trade had departed from our shores, 
prices were falling, national ruin was impending, all 
for lack of technical education. We have a very 
ditferent picture before us now. In every direction 
mills, factories, forges are being driven night and 
day to their utmost capacity; prices and wages aie 
going up on every side; there is nothing but prosperity. 
How is it that all this has come about without the 
smallest aid from a Technical Education Bill, or the help 
of South Kensington? If Sir W. H. Dyke’s Bill had 
become law a couple of years ago, its supporters might 
point perhaps to the present trade prosperity as a result 
of the operation of a beneficent Act. But the present 
rush of trade is due to causes which have nothing what- 
ever todo with State-aided technical education. These 
causes are in asense obscure. It is known that they 
operate in cycles, and that demand for commodities is 
always rising and falling. No one in the existing position 
of commercial affairs dares to-day to come forward and 
assert that we are losing trade because the foreigner 1s 
better educated than we are. 

But apart altogether from.such considerations as these, 
we have the broad statement that the Frenchman, the 
Belgian, the German, the Italian, is a better workman 
than the Englishman. In all that has been written on 
this subject we have never met with an attempt to prove 
this proposition by the stern logic of facts. {t may be 
admitted that in art designs Frenchmen beat us—that ir 
quite true, or rather, it was quite true—but the establish- 
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ment of art schools to meet this deficiency is a very 
different thing from the establishment of technical 
education schools all over the country, The English 
workman is in every way a better man than the foreigner. 
The proof is ready to hand ; the average English fitter, for 
example, earns about twice as much wages as the French 
fitter. If the Englishman was no better than the French- 
man, how would it be possible for English engine builders 
to compete with French? Ourargument is unanswerable. 
The adversaries of technical education obtain a hearing 
by slandering English work and English workmen. It is 
only charitable to add that they do this because they do 
not understand what they are talking about. 

Technical education, in a sense very different from the 
South Kensington definition of the words, is essential to 
numbers of men who hold positions higher than that of 
artisans. The man who has a fair chance to use his 
brains, which the average artisan in these days of machi- 
nery seldom has, needs a very thorough and special 
education. But for acquiring this there are ample 
facilities in all our great towns. There are colleges 
where the educational aids are sufficient--such colleges 
as Mason’s, in Birmingham, and University College, 
London, The Finsbury Technical Schools, and many 
others all over the kingdom, have done and are doing 
good work. That the new technical schools will in any 
gense or way operate to make Great Britain do a larger 
trade than she on done is a delusion. But, like many 
other delusions, it will probably not be found out; the 
taxpayer will bear his new burden bravely, and South 
Kensington will go on its way rejoicing. 





THE MAINTENANCE OF LEVEL TEMPERATURE IN TEA 
FACTORIES, 


T'HERE are few operations to which vegetable productions have 
to be subjected before becoming fitted for human consumption 
that are more delicate in character than those necessary for the 
efficient preparation of tea. Of late years there has been fierce 
rivalry between this article of Chinese and of Indian growth, 
and the latter has succeeded in largely ousting the former from 
our home trade. Very many causes have contributed to this 
result, foremost certainly among these having been the improved 
methods of preparation due to scientific knowledge possessed 
by European cultivators of the plant. But although so much 
has been attained, complaint is constantly made as to the 
variable quality of Indian teas. Among those of China the 
standard of certain “chops” was always constant; buyers could 
rely on always obtaining the same quality year after year. But 
in this essential it would appear the shipments from the Indian 
plantations are exceedingly deficient. Teas from the same 
estate vary in quality season after season, and even month after 
month, and we are aware that British consumers abandon the 
drinking of Indian teas because they can never depend upon 
obtaining the same flavoured teas which have at first enticed 
their palates. It is easy to see how greatly this fact must 
operate against the continued preference for Indian over China 
teas, and the planters of the former would do well to give 
their most serious attention to the matter. We have 
heard experts state that the inequality arises from the 
neglect of certain precautions necessary during the pre- 
liminary operation of “withering” the leaf. However carefully 
this may be watched, should the temperature under which 
the operation is conducted vary at all appreciably, the 
future quality and flavour of the tea become seriously affected. 
It appears from several statements made to us by those who are 
conversant with the subject, that it is to neglect of this matter 
of temperature that the variability of Indian teas is mainly— 
indeed, almost entirely—due. Now, in China the peasant 
cultivator withers his leaf within his own hut, which is almost 
always, from the conditions under which he lives, of an even 
temperature. The curing houses on Indian estates are enclosed 
by Venetian panelling which freely admits the outer air; the 
result is a constantly varying degree of heat. On the occasion 
of visits paid to three such factories while the withering was in 
process, we are told that the thermometer stood in one case at 
85 deg., in another at 73 deg., while in the third instance no 
thermometer to register the heat had been provided. Under 
such conditions it can be no matter of surprise that complaints 
such as we have referred to can be justified. Surely the causes 
leading to them might be remedied by a few simple precautions 
and provisions, Wedo not profess to be able ourselves to fix the 
best temperature at which this withering process should be 
conducted, but to experts of large experience it should not be 
difficult to determine this. The Venetian panels should be 
capable of being wholly or partially closed, and by that means 
any desired heat could be readily secured by the waste steam 
from the engine or heat from the drying furnaces circulating in 
closed pipes. As a rule, however, it would be the reduction 
of temperature which would constitute the difficulty. To effect 
this, it occurs to us to suggest as a simple agent that a fan 
should draw air from a chamber framed of light cotton cloth, 
with two or three intermediate cloths depending loosely within 
it, 80 as to wave with the indraught of air. Water should be 
allowed to trickle freely from above over all the leaves of cloth, 
and by such an arrangement the air entering the withering 
room would be of such an almost icy temperature as to reduce 
the heat to the point desired in but a very few minutes, and it 
could be turned on or off as needed. 


STEEL AND IRON PLATES, 


Some statistics, given by the chief of the plate-producing 
works in the county of Durham, show conclusively that the 
demand for steel plates has now almost entirely taken the place 
of that for iron—nearly as completely as steel rails have taken 
the place which iron rails once held. In Durham the steel plate 
manufacture on a scale of magnitude was only tardily taken up, 
and the shipbuilders who wished to use the newer form of 
material had to procure from Swansea or Scotland their supplies 
of steel plates, Iron plates were produced very largely at many 
of the rolling mills in Durham, the chief one making some 
85,000 tons yearly in the brisk year 1881; but that amount has 
woefully shrunk since that time; and in the past year the out- 
put of iron plates at the great works in question was in round 
numbers 20,000 tons only, an amount that is still decreasing— 
and seems likely to decrease. When it was found that the steel 
plate trade was likely to become important, the manu- 
facture was commenced, and five years ago there was a produc- 
tion of 5000 tonsin the year. Last year, however, that produc- 
tion had been so increased that it had risen to above 105,000 tons 
of steel plates; or, more than twentyfold the output of the 
initial year. These figures show that the output of plates had 
largely risen—has risen by some 50 per cent. on the quantity 








we have above stated as the production of iron plates | 
before that of steel was begun. These great Durham | 
works have fitted themselves to produce plates of either | 
iron or steel—as the nature of the demand might make | 
desirable ; and the demand has grown so largely for steel plates, 
that the production of that class is now far above the total of 
a few years ago. It is probable that the current year will give 
a larger total output—made up, however, of still more steel 
plates and still less iron plates—because, though there was 
activity in the shipbuilding trade last year, it was not so general 
nor so sustained as it has been and is this year, and is likely to 
be for some considerable time to come. It is quite possible, too, 
that the export of steel plates will be increased, because it is 
often found to be the case that the shipbuilding yards on the 
Continent follow tardily after those in our own country. The 
facilities of production of steel plates are being increased, so that 
it is probable that in a short time we shall find the output here 
larger than it is now, and there should thus be more competi- 
tion, so that the price of the plates would be less in proportion 
to that of the iron plates than it now is, and thus the tendency 
towards the use of iron would be less marked still. As showing 
the tendency now to that use, it may be said that out of some 
sixty vessels now being constructed on the Wear all but one are 
of steel ; and though in these steel ships there is still the use 
of a considerable amount of iron plates, yet the tendency will 
be, as the former kind fall in proportionate price, to substitute 
them for the older description. The advance of the use of the 
newer material is this year most marked, and when the statistics 
are available it may be believed that there will be shown a sub- 
stitution which will be practically complete. 


INDIAN RAILWAYS, 


Tue “ Administration Report on the Railways in India for 
1888-89” has a table on the number and value of locomotives, 
some extracts from which may have interest. It appears that 
the number of the locomotives on the various State and other 
lines is—5ft. 6in. gauge lines, 2360 locomotives; and narrow 
gauge lines, 1168 locomotives. On the narrow gauge lines the 
largest number of locomotives accredited to any one line is 415 
on the Rajputana-Malwa line, and the smallest number is two, 
on one of the lines of the assisted companies. On the lines of 
5ft. 6in. gauge the largest number of locomotives is owned by 
the North-Western line, but the East Indian and the Creat 
Indian Peninsula come not very far short of the 584 that the 
North-Western has. In the year for which the figures are given 
there had been an addition of about 150 locomotives to the 
number previously owned, A statement is appended to the 
table—which may be referred to—as to the brakes to be used. 
After trials with experimental trains fitted up with two different 
kinds of brakes, “each railway administration was asked to 
inform the Government of India which form of brake it would 
prefer to a: upt as then advised.” There was a “decided pre- 
ponderance in favour of the vacuum automatic brake,” and as 
two of the chief companies had already adopted it, the Govern- | 
ment “ decided to adopt the vacuum automatic system on State 
railways,” and thus for the present the brake question is decided 
on the Indian lines. Returning, however, to locomotives, there is 
another table which gives particulars that are valuable—the actual 
work of the locomotives, that of the average mileage worked per 
day by each of a number of companies. The East Indian Com- 
pany, for instance, obtained a mileage of 44°57 per day per 
engine in the last half of last year; the Eastern Bengal, 73°82 
per day; the Eastern Bengal Railways, metre gauge, 57°45; 
and the Bengal and North-Western, 33°38. There is thus very 
great variation; and it may be added that there is a consider- 
able difference between the returns for some lines for the two 
halves of the year. But allowing for this and for the different 
kinds of traffic worked, the table in itself has interest as indicat- 
ing the extent to which the locomotives are working on different 
railways and under different conditions as regards position, 
gradient, traffic, &c. The report from which we have quoted 
gives a mass of detail that has its value to those connected with 
railways ; and some of the facts given in it would be very inte- 
resting if they could be compared with those of our own rail- 
ways, but the details are not procurable for the latter. The 
elaborate Blue-book which is sent out from the Government 
press at Simla is a proof of the growth of the railway interest 
in our great Indian possession and in some of the princely States 
near it; and it is gratifying to note that the interest is still 
growing, and is likely to know yet further extension for the 
benefit of India as a whole. 

CIVIL ENGINEERS 


IN INDIA AND EXAMINATIONS, 


Ir has been announced as being under consideration by the 
Government of India to compel all executive engineers of the 
second grade in its employ to pass a qualifying examination 
before receiving promotion to a higher rank. There is a great 
tendency in every direction to overdo the thing in the way 
of harassing examinations, and that tendency seems to us to be 
especially hurtful and useless in the case of engineers. We can 
understand that in the military services, wherein the duties 
change with every step in rank, it is necessary to ascertain if 
the candidates for promotion have made themselves acquainted 
with them, but this need can have no parallel in the case of 
engineers, Once these have acquired the groundwork of their 
profession, the rest is dependent upon the teaching of experience. 
This groundwork all such men must be presumed to have 
learned before becoming competent for a first appointment, and 
the duties of an engineer in active work, especially in a climate 
like that of India, are of a nature to preclude much opportunity 
for further book study. Any qualifying examination must 
largely be based upon merely theoretical points, and if these 
have not been thoroughly mastered during the course of early 
tuition, it is scarcely likely they can be so during a career of 
active work. If men have not become competent in such 
matters before being selected for appointments, they should 
not have received them. The endeavour to make theirafter acqui- 
sition a test for promotion is, under the circumstances of their 
service, unfair. We recollect that years ago, when some such 
proposition was promulgated, an engineer, then occupying a high 
and responsible position in the Public Works Department, 
applied for leave from his all-absorbing duties to prepare him- 
self for examination. This could not be granted, and foreseeing 
many similar applications, and acknowledging the strength of 
the grounds upon which they could be made, the intention was 
abandoned, we had trusted for good and all, 
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The Scientific Works of C. William Siemens, Kt., F.RS., D.C.L., 
LL.D., Civil Engineer. Edited by E. F. Bamber, C.E. Three 
volumes. London: John Murray, Albemarle-street. 1889. 

THESE sumptuous volumes are the outcome of the pious 

labours of Sir William Siemens’ executors, who were 








| public by the author. 
| laborious task with fidelity and accuracy, but he must 


| Pump Construction. By Philip R. Bjorling. 





specially enjoined to see that a complete collection of his 
scientific papers and addresses was edited and published ; 
and the result appears in three large tomes containing, as 
nearly as possible, everything written and spoken in 
Mr. Bamber has performed his 


have been astonished at the great range and extent of 
subject and interest he was called upon to edit. 

Sir William Siemens possessed the rare combination of 
business and scientific capacity, and was thus able to 
prove to a utilitarian world the value of science by 
making a large fortune ; much as the fortunes made by 
Shakspeare and Tennyson would be a proof of the value 
of poetry. Vol. I. contains the papers on “ Heat and 
Metallurgy,” where we trace the gradual growth and per- 
fection of his great regenerative principle as applied to 
steam engines, steel production, and gaslighting. Vol. II. 
contains the “ Electric” papers, to which subject Siemens 
had the good fortune to be born at a favourable time, and 
on which he left a considerable mark; while Vol. ITI. 
is occupied by his various addresses, lectures, &c.; the 
multifarious interests represented being quite confusing 
to the ordinary mind. 

Siemens managed to keep clear of the rock on which 
the scientific man so often splits, of allowing him- 
self to be carried too far in his affection for some 
pet theory of his own, much as a parent will lavish 
affection on a deformed child. Some of the theories to 
which he was much attached, as, for instance, the applica- 
tion of his regenerative principle to the sun’s heat, are 
untenable. Still, ultimate progress must come, even from 
the discussion of unsound theory; and, after all, the 
greatest general is only the one who makes the fewest 
mistakes. The man who makes none, is the man who 
never does anything. In discussion Siemens’ remarks 
were always pregnant, and prophetic; as, for instance, in 
preaching against the absurdity of our return to muzzle- 
loading ordnance, at a time when in official circles a man 
was considered dangerous who advocated the breech- 
loader. 


Industrial Guide to Newcastle-on-Tyne: Meeting of the British 
Association. Newcastle-on-Tyne: Andrew Reid and Son. 
1889. 

THE industrial section of the official local guide, prepared 

for the visit of the British Association at Newcastle-on- 

Tyne, is exceedingly well done. It is edited by Mr. 

Wigham Richardson, who writes the introduction, and it 

contains thirty-one articles, of various lengths, on the 

numerous industries for which Newcastleand its neighbour- 
hood are celebrated. The first is on Agriculture, by 

Thomas Bell; the second is on Railways from the Tweed 

to the Tees, by W. Geo. Law, ©.E.; the third is on the 

Harbours of the North-east Coast, by Philip John 

Messent; Mining and Quarrying, by J. Boland At- 

kinson; Engineering, by William Boyd; Shipbuilding, 

by John A. Rowe; Manufacture of Iron and Steel, by 

Charles Lowthian Bell; and other articles by authors 

thoroughly competent to deal with the subjects. Mr. 

Boyd’s article on Engineering, and Mr. Rowe’s on Ship- 

building, are especially interesting to our readers, and 

full of valuable statistics. We may say the same of 
several others, including the article on the Development 
of the Portland Cement Industry, by Mr. John Lamb- 

Spoor; and on Hemp and Wire Rope-making, by Mr. 

Robert Dixon. The “Guide” is accompanied by numer- 

ous well-executed maps and diagrams. 


Bench Work in Wood: A Course of Study and Practice designed 
for the use of Schools and Colleges. By W. F. M. Goss. 
Boston, U.S.A., and London: Ginn and Co. 1888. 

Ir is not often that we can recommend a book professing 
to teach the use of tools needed in any handicraft. We can, 
however, recommend this one as valuable to any young 
fellow learning to use carpenter’s and joiner’s tools. The 
author is Professor of Practical Mechanics in the Purdue 
University, Lafayette, and he evidently has used 
carpenter’s tools sufficiently to know a great deal about 
the numerous little things that turn up in practice, and 
which can only be properly understood by the aid of 
actual work, although the learner can be helped a good 
deal by Mr. Goss’s book, because the author has not 
forgotten to explain the causes of little difficulties, and 
the object of the peculiarities of different forms of tools 
and their parts. The book will be eminently useful for 
the learner when he begins workshop experience. 
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ON THE LAWS OF STEAMSHIP PROPULSION. 
By Ropert ManskL, Whiteinch, Glasgow. 


CoNncURRENT with the first essays on “Steamship 
Propulsion,” many questions inevitably arose as to the 
relations which existed between the elements, which, 
obviously, affected the results obtained from these 
novel and important structures. For example, in the 
same vessel and circumstances, what was the relation 
between the power expended and the speed obtained ? 
Again, how was this relation influenced by differences in 
the draft and displacement? In the first instance, with- 
out reference to alterations in general dimensions or form, 
alterations in the paddle-wheels, and the subsequent 
much wider question opened up by the use of other 
propellers, such as the screw with its endless modifica- 
tions, which have successively occupied the attention of a 
host of thoroughly able, practical and thoughtful men, 
seemingly with the result that after seventy years’ efforts, 
the answers to these questions remain in about as vague a 
state as at the beginning. I believe, and have con- 
tended, this to be due to the circumstance that on the most 
important of such questions, viz., the relation of power 
and speed, prevalent opinions have been and now are 
grossly erroneous, and this, primarily, lying at the very 
root of the whole matter, it is not at all wonderful 
that certainty has not been arrived at, on any one 
definite point of the problem. The vast extent of 
the subject matter, and the endless probing to which 
the human intellect has subjected it, must, inevitably, 
have disclosed many broken lights of involved truths. 
Only, instead of these having been properly defined, 
correlated, and registered for guidance, they have simply 
been ignored, and tangled mists of illogical verbiage, 
lighted up by unwitting charlatanry, have lured men 
from the narrow path, back into the old stagnant marsh 
of hypothesis, which had its origin in the failure to 
appreciate the difference, in circumstance, of a model 
drawn by a string, as representative of a steamship 
propelled by the development of its own inherent 
power exerted upon a propeller ; and that, while the first 
might, seemingly, justify the hypothesis that the resistance 
varied as the square of the speed! properly examined, 
every experiment with a steamship showed the law of its 
resistance to be entirely different! This failure, certainly, has 
not arisen from want of data. Independent of the exten- 
sive private experience of many, the “Trials of War- 
ships of her Majesty’s Navy” furnish the most ample 
body of data that need be desired. Collectively, these 
atford hundreds of examples of the most varied 
experiments, carefully and honestly reported (according 
to their lights) by competent observers. What has been 
the net outcome of all? Will it bear examination ? 

Let the following quotation from the introduction to 
those “ Admiralty Tables,” be carefully considered, and 
to me, it seems: the inevitable deduction must be, ab 
initio the whole is a fallacy ; and a signal failure to com- 
prehend the true relation of the registered phenomena. 
In the first place, if even, approximately, the com- 
pilers had stated facts regarding “certain figures,” 
something decidedly valuable would have been arrived at. 
We are informed :—“ The numbers in the last two figure 
columns of the table (that is to say, the values of the 


3 2 3 

quantities =v and ~ , usually known as the 
“‘ Admiralty Coefficients”) show approximately the rela- 
tive excellency, in respect to speed, of the forms of various 
vessels, conjointly with the relative efficiency of the pro- 
pellers as adapted to each of these. The formule by which 
the calculations are made are founded on the assumption 
that the resistance of a vessel varies as the square of 
the velocity, and, therefore, that the power required to 
produce that velocity varies as the cube; and that the 
useful effect of the engine—that is, the effect which 
remains, after deducting the power absorbed in over- 
coming friction, working air pumps, &c.—bears a constant 
ratio to the power developed in the cylinders, known by 
the term “indicated horse-power.” The resistances in the 
first of these columns, assumed to vary ceteris paribus as 
the area of the midship section—immerged—and, in the 
last column, as the square of the cube root of the dis- 
placement. None of these assumptions, however, more 
especially the last two, are absolutely correct ; but pro- 
bably they are not so far from the truth as to render 
useless and uninteresting a comparison of which they are 
the basis, made between the performance of any two 
screw vessels; while between two vessels which do not 
materially differ in engines and displacement, or in the 
area of their midship section, such a comparison is not 
only highly interesting, but it may prove of great value 
in pointing out the form of vessels and proportions of pro- 
pellers which ought to be adopted. 

It will, I think, be neither uninteresting nor useless to 
show, instead of being “not absolutely correct,” such 
numbers are entirely and absurdly incorrect. And, from 
being derived from a mistaken law of the resistance, they 
entirely pervert the meaning of a correct principle 
involved in the statements of these quantities—in point 
of fact, their very raison détre. It is quite in keeping 
with all this, and, indeed, the necessary outcome of the 
illogical evasions of the question, which eminent authori- 
ties have advanced, when treating of the relation of power 
and speed, to find this, and its allied topics, referred to 
in Mackrow’s useful “ Pocket Book for Naval Architects,” 
in terms of which the following is a specimen, “S 
Formule as generally used for Steam Vessels,” with the 
note appended, “These formule may be taken as suffi- 
ciently accurate up to 12 knots speed; when from 12 and 
upwards, V+, and even V* may be substituted, at high 
speeds, for V*.” So that, supposing a case: If, from a 
set of experiments, we calculate the values of the function 
ca DIV* 

E 
“ according to taste,” substituted for V* the very different 
values of V*, V°, &., what would be the jurisdiction of 
a “measure of comparative excellence” thus arrived at ? 


Having upon no definite principle, but 





There is neither sense nor science in the indicated process ; 
and it certainly suppresses all er of the lesson which 
ought, and may bedrawn, from the trialdataof her Majesty’s 
or any other steam Navy. When your “rule-of-thumb 
man” comes across such specimens of pretentious, em- 
pirical guessing, with grunting satisfaction, he decides 
“to go the entire animal,” and you may strip the whole 
“ pearls of analytical research from their central thread of 
common sense” and strew them before him with only the 
old result—he will turn and rend you. 

It is a common sense maxim of experimental philosophy 
to initiate experiments upon the viler bodies, so in work- 
ing up to the British Navy we may make a not unprofit- 
able essay upon the Greek merchant screw vessel Galatz 
—dimensions, 259°2 x 3771 x 23, built by Messrs. McMil- 
lan, Dumbarton, and engined by Mr. D. Rowan, Glasgow. 
Two sets of experiments were made at a marked differ- 
ence of draught. The data presented by these were a3 
follows :— 

No. I. Gaxatz (Light) 
July 29th, 1881. 
Draughts. Corresponding 
16 0 for'd. mid area= 560 sq. ft. 
17°23 aft. displacement = 2980 tons. 


No. II. Gatatz (Load) 
Draughts Corresponding 
19 8 for'd. mid area = 694 sq. ft. 
20°8 aft. displacement = 3780 tons. 


Obs’d speeds, Revs. Powers. Speeds. Revs. Powers. 
Vv. N. E. Vv. N. E. 
12°0 66°4 1369 11°07 65°0 1340 
11°34 62°7 1120 10°52 60°8 1100 
9°41 516 634 10°37 59'S 1040 
761 40°8 345 9°45 54°0 7 
7°36 415 376 


The relations existing between these sets of figures are 
expressible by 


a 

i 2 0881 V . 

No. I. Galatz, light . - 1807 N 
- 1 & 

i SY « 

No. II. ” load 10 _ 1675 N 


These may seem mysterious, and, to most people, some- 
what conducive to levity, notwithstanding the oral state- 
ment of their meaning. In the first case, the number 10 
raised to the ‘0881 Vth power, is equal to ; dy; times the 
ratio of the gross indicated power to the number of revo- 
lutions in which it is developed ; and, similarly, for the 
second, the number 10 raised to the ‘0985 Vth power, 
is equal to ;.A;; times the ratio of the gross power to the 
number of revolutions in which it is developed. I beg 
leave to assert, to any one with a grasp of mathematical 
knowledge a trifle superior to what ought to be expected 
from a clever schoolboy, the only thing ludicrous is the 
extreme simplicity. An acute lad might understand, if 
we have a formula, 10°. = 


CN 
rithms of both members, it may be written, c V=log. 


By taking the loga- 
E 
N 
So the 


formule above may be put in the special shape, with speed 
explicit— 


| E : 
— log. C, giving V = : { log. i log. C 


= 1 
“0881 


1 Eo } 
0985 { neg ey 

With such an exceedingly simple equation, there ought 
to be little difficulty in testing the truth. Our schoolboy, 
at all events, would know logarithms, as remarkable 
numbers, to be found in tables, and that, when manipulated 
incertain ways, they yieldedresults which weretrustworthy. 
Most likely he would be able to apply this knowledge to 
the case in hand, something in the fashion of the sequel, 
and, having satisfied himself that the formule really 
represented the experimental facts, a slight bias in the 
direction of mechanics might, probably, induce him to 
attempt a study of their meaning; so that, with enlarged 
experience, with confidence, he would be able to assert: 
this matter is ever found to be thus. Reasons for the 
same need not be entered upon, in face of the preliminary, 
insurmountable, difficulty. Strictly speaking, no human 
being can explain the reason of anything. We have 
simply to recognise facts, ie., things done, as we find 
them. The whole difficulty is, in right recognition. The 
formule, and data, will be seen to justify the following 
figures :— 


Galatz, light, . V= { log. © - 2570 } 
i 


» ee. « . Vim 





No. L, Gatatz LicHt. 

Values, log. E = $3°1364 3 0492 2°8021 25381 

» log. N = 18222 17973 1°7127 1°6107 
Differences = 1°3142 1°2519 1°0894 “9274 
Subtract log. C = 2570 "2570 2570 2570 
Differences = 1°0572 9949 “8324 "6704 
Log. do. = "0242 -1°9978 -1°9203 -1°8263 
ier. .*— = -2°9150 -2:9450 -2°9450 -2-9450 

“0881 ls eR St EN Sy 8 a 

Differences, or, logs. V = 170792 1 0528 9753 “8813 
Therefore, V = 1200 11°205 9°45 761 
By data 12°00 11°34 9°41 7°61 
Differences = 00 ~ 045 +04 “00 


Algebraic sum of the latter differences = —*005, which, 
practically, vanishing, shows their origin, with extreme 
probability, to be due to mere insufficiencies in the mode 
of observing the speed, the speed through the water 
being slightly less or greater than given by the estimates 
from runs made, with, and against, the tidal drift. 





No. IL, Gauatz LOADED. 

Values, log. E = 31271 30414 30170 28871 25752 

» log.N = 18129 17839 17767 1-782 ~=—-1-6181 
Differences = 18142 12575 1°2408 «11547 “9571 
Subtract log. C - 2240 2230 ©2240 «= 2240 ~—*2240 
Differences = 10902 10335 10163 9307 “7331 
Log. do. = 0375 0143 0069 -19638 -18651 

1 

Subtract log. Gg, = -29084 -20984 -2:0034 -2-9934 -2-9934 
Differences, or, logs. V = 10441 10209 10135 “9754 “8717 
Therefore, V = 1107 1050 10:2 9°45 744 
By data = 107 1052 1037 9°45 7-36 
Differences = “00 - 02 - 05 00 +08 


Algebraic sum of differences = +°01, which, as in the 





—— 





former case, practically, vanishes, and the same explanation 
of their origin is applicable. 

In extension of the base of operations, let us now con- 
sider the data presented by the large merchant screw 
steam vessel, now exalted into the torpedo store ship 
Hecla, of the British Navy; and, by way of comparison, 
the like data of a genuine Navy article, viz., H.M.SS. 
Heroine—both to be found in the Admiralty trial data 
tables——as follows :— 


H.M.S.S. HeEcLA H.M.5.5. HERorNe, 


(26th October, 1878). (7th September, 1882), 
Obs'd speeds. Revs. Powers. 8 q Rev. Powers 
12°05 51°66 1758 18°12 113°2 1466 
10°84 45°96 1261 12°43 108°1 1243 
8°24 35°47 644 11°47 97°1 922 
6°23 26°04 291 9°16 76°2 471 


The relations existing between these respective sets of 
figures are expressed by— 


0716V 1 E 

Se se 5 SS 10 = Tay 
: 081 V 1 E 

10 “1Vv — ; 

Heroine hz N 


Or, again, by taking the logarithms of both members and 
obvious reduction— 











. 1 E - 
For Hecla . . V =—...{ Log. — ‘6690 t E 
0716 N ) 
For Heroine . V= _! { Log. © ~ -oa90 |, 
081 N ) 
Tested as follows :— 
H.M.S.S. Hecra, 
Values log. E = 8°2450 3° 1007 2°8089 2° 4639 
» logy. N 1°7132 16624 15499 1415 
1°5318 1°4383 1°2590 10483 
Subtract log. C = “6690 “6690 6690 6690 
Differences = *8628 “7693 “5900 "8793 
Logs. do. = —1°9359 -1°S861 -1°7709 -1°5790 
Subtract log. ‘0716 = -2°8549 -2°S549 -2°8549 -2-°8549 
Log. V = 170810 10312 “9160 ‘7241 
me = 12°05 10°745 8°24 5°30 
By data = 12°05 10°S4 8-24 6°23 
Differences = “00 — "095 “uw - "93 
11.M.S.S. HERoINeE, 
Values log. E = %°1661 3°0945 2°9647 2°6730 
»» «log. N = 270588 20338 1°9072 1°8820 
1112310607 ‘9775. 7910 
Subtract log. C = 0490 “0490 “0490 “0490 
Differences 1°0633 10117 "9285 “7420 
Logs. do. : "0265 “0050 -1°9678 = - 18704 
Subtract log. 081 —2°9085 — 2°9085 — 2°9085 -2°9805 
Log. V = 110 1°0965 1°0598 “9619 
a = 18°12 12°49 11°46 be 
By data = 13°12 12°43 1147 9°16 
Differences = “00 +°06 - 01 00 


These differences on the second speeds of each vessel— 
in the first, negative, and in the second, positive—point to 
a tidal drift variation as their origin. If the signs had been 
the same, the formula might be supposed in fault. The 
large difference on the Medes low speed trial, with 
greater probability, may be due to a change of circum- 
stances, of which | have — many examples; that 
is to say, we may have had another value of (, and a 
sympathetic change of c, at low s s. Another trial 
at a speed, near the low speed, would be required in order 
to determine this. It can be confidently affirmed: had the 
circumstances remained the same at the low as at the 
higher speeds, the observed speed would have been 5°30, 
and not 6°23 as noted; but, as already stated, the excess 
might be due to tidal and wind drift alone. In any case, 
we have the direct testimony of the three high speeds, 
against that of the one low speed trial, in favour of the 
formula. 

On the first promulgation of the fact, that other planets 
besides the earth were furnished with satellites, certain 
philosophers resented this as a wicked delusion, and 
could not bring their minds to entertain what they 
assumed as an infringement on a special privilege of our 
planet. They had the further mortification to hear it 
alleged that some planets had several; and had, also, to 
repel an insidious and indecent proposal ; that they should 
apply an eye to a telescope and take a look at them. All 
this is a matter of history, and it is a general belief, that 
with, possibly, slight alteration of circumstances, history is 
much given to a habit of repeating itself. ‘ 

It isa matter of regret that philosophers who have inte- 
rested themselves in the explanation of the laws of steam- 
ship propulsion, after finding the utter disagreement of 
their deloctions with the phenomena they were intended 
to explain, should not have taken a pen and paper, and, 
guided by the light of known principles, have made a few 
calculations on the data of some known steam vessel, so as, 
at all events in a more effective manner to have tried to 
find out the reason of the discrepancies. Very properly 
it has been observed: “ Eternal law is silently present 
everywhere and everywhen; by law the planets gyrate 
in their orbits ; by some approach to law the street cabs 

ly in their thoroughfares.” Surely, the Maker’s laws 
on been successfully deciphered in far less accessible 
cases! And why not in this! Thus it is written: 
“ Kepler worked out the secret of the heavenly motions in 
a dreadfully painful manner, going over the calculations 
sixty times, and having not only no public money, but no 
private either; and, in fact, writing almanacks for bread 
and water, while he did this of the heavenly motions.” — 

The data of any one steam vessel, not disgracefully in- 
accurate or deliberately falsified, properly examined, will 
disclose important relations between the involved elements, 
which are either entirely ignored or miserably misrepre- 
sented in all our supposed authoritative expositions of the 
matter, and speaking definitely and deliberately, I assert, 


the fundamental equation of condition may be enunciated 
thus: A constant number raised to a power proportional 
to the speed of the vessel, will give the numerical ratio of 
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the gross power developed and expended to produce this 
speed ; to the part of the power taken up in work- 
ing the engine, at the speed of piston ; independent of all 
other work done on fluid resistances proper, to the motion 
of the vessel. Let the basic constant number, as with 
common logarithms, be taken as 10, the proportion of 
the speed V, by the small constant factor c, and the gross 
power developed by E. It is a mere axiom, in terms of 
its constituent elements—a Woolf’s engine being implied, 
and the unit a Watts horse-power. We must have: 
E= Lae (P+rp)N. And, under the condition stated, 
’ 
no work done except driving the engine at N revolutions. 
If f denote the piston pressures or value of (P + 7p) at 
which this would take place—(the quantity known in 
mechanics as Morin’s constant). E then becomes 


W = ae JN, giving the part of the developed power 
thus taken up. The proposition in symbols will stand 
thus :—— 

10°V = a equally, = P See. and, by taking logarithms 


of members, c V = Log. E- Log. W .. .. (1) 
By the above value of W we may write, Log. Tan 

+ Log. N = Log. W . 2) 
So tha‘, if we write C = Log. soto J: by adding mem- 

bers, C +¢V = Log. E — Log. N . (3) 
And, again, Log. f = C — Log. sald . (4) 


These, and many other modifications, can, at once, be 
subjected to a test, by the trial data of any steam vessel. 
| would again invite attention to the fourth set of trials 


made upon H.M.S.S. Iris, published in the Admiralty | 


tables, as follows :— 


Trial Data, Iris 1V., July 8rd, 1878. 
Obs'd 


speeds. Revs. power. Analysis. 
v. N. E. First step—find value of c. 
18°59 93°25 7556 Values, Log. E = 38788 85976 3°2469 2°7754 
15°75 76°93 3958 ” Log. N = 19696 1°8861 1°7737 1°5927 
1248 59°39 1765 os Log. ¥ =1°9087 1°7115 1:4732 1°1827 
$32 39°15 596 Then, difference of first and last + by diff. of speeds 


= 1:9087 - 1°1827 _ -7260 _ oro7, 


gives, value c 





18°59 - 832 10°27 
Also, value Log. nas = -1°6818. 
’ 


Secondly: referring to equation (4), we see, in order 
that / be a constant quantity, the value of C, in the second 
member, must be constant, and the true speeds through 
the water, uninfluenced by tidal and wind drift variations, 
must satisfy this condition, Hence, writing out :— 
=1859 15°75 1248 8:82 
J found to be n 


Observed speeds 





Add correc ia ~ 05 ecessary to 
dd corrections = = +05 -05 4° fulfil the condition. 
Giving true speeds = 18°59 +15°8 12°48 8°32 
Then values 0707 V= 1°3143 1°1171 ‘8788 “5882 
» Log. ~ = 10087 17115 14782 1 1827 
Differences = 5044 "5944 5044 «*5945 


That is to say, the trial data of Iris IV. satisfies the 
condition, Log. 4 = ‘5944 + ‘0707 V ; and, as a conse- 
quence (4), Log. f = 6944 — (—1°6813) = 9131. There- 
fore f = 8°817 for all these speeds. 


Finally, follows the most important and necessary con- 
clusion. The gross power required to propel a vessel at 
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the speed V is, the work done on Morin’s constant at this 
pods multiplied by Poncelet’s current factor, (i.e.) the quan- 
tity 10°’. In symbols, E = W x 10°; or again, for 
practical purposes, the better form, Log. E=cV+C 
+ Log. N. Surely, as simple an equation as could be 
proposed, and one capable of being at once verified, in the 
proposed test case, as follows :— 


Tris IV. 
True speeds = 18°59 15°80 12°43 8°32 
Values 0707 V = 1°3143 111 “8788 “5882 
Value C “5044 "5944 “5944 5944 
» Log.N = 1-9696 1°8861 1°7737 1°5927 
Sum orlog. E = 38783 3° 2469 2°7753 
By trial data = 3°8783 3° 2469 2°7754 





It will be seen: we have perfect agreement between the 
formule and the data, if we assume the second speed is 
understated and the third overstated, by the small amount, 
one-twentieth of a knot. Any one with a knowledge of 
such matters will admit it is immeasurably more likely 
that such error of observation has been made, rather than 
the alternative; that an arbitrary correction, if it did not 
express an actual fact, should satisfy a number of inde- 
pendent equations. 








| “‘we2 


Cc 


value of V by the formula :— 
ees) 3 


E 
| { Los. N~ J 0707 s 
| —in the case of Lris 1V.—which is satisfied by the cor- 
| rected speeds; but, as with all the other equations, would 
| give a direct contradiction to the alleged observed speeds, 
15°75 and 12°48, Rosert MAnNsEL. 


Whiteinch, Glasgow, 5th August, 1889. 
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advancing, attention may be profitably directed to the process 
devised by Mr. Kingsford, of Brighton, for obtaining coke while 
steam is being made. At Halling, near Snodland, Kent, are 
situated Messrs. Lee, Sons, and Co.’s cement works. These 


the oldest established, and also for the excellent quality of their 
productions, 
put down a series of ovens on Kingsford’s patent principle for 
the manufacture of coke. In cement works a large quantity of 
coke is used, Mr. Kingsford’s system works in admirably for 
this purpose, since by the use of suitable small coals he 
produces a good hard coke of excellent quality, and at the same 
time utilises the waste heat from these ovens for the generation 
of steam. At Messrs. Lee, Sons, and Co.’s works two boilers, 
made by Messrs. Davey Paxman and Co,—as illustrated—are used. 
These boilers are made on what is known as the elephant principle, 
only that they differ from the known arrangement in this 
respect, that the three bottom tubes are made similar to the 
Cornish type of boiler, i.c., with an internal flue running the 
entire length, and provided with suitable openings for the 
admission of the gases into them. The ovens have openings in 
convenient positions, as at K, through which the gases pass into 
the internal fiues L, and are delivered into the chamber M, 
returning under the lower shells to the opposite end of the 
boiler, and are thus delivered into the upper chamber N, finally 
passing away into the chimney or uptake. These two boilers 
generate from 50001b. to 6000]b. of steam each per hour. 
The coal used for this purpose is small, and suitable for coke 
making, and can be cheaply purchased. The result is that by 
adopting Kingsford’s principle, the residue, i.e., the coke, is worth 
as much, if not more, than the coal first used. It will thus be 
seen that steam is secured free of cost to the users. In addition 
to these, the patentee, Mr. Kingsford, has one of these boilers 
in use at his own chemical works, Hackney Wick, and is now 
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putting down another similar in size to those supplied to Messrs. | 
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Lee, Sons, and Co. The top boiler, or steam receiver, is 33ft. 
long; the three bottom boilers, or “ bouileurs,” are each 
4ft. Ofin. diameter, with an internal flue 2ft. 2in. diameter, 
whilst the steam receiver is 4ft. 6in. diameter. The patentee 
states that since the introduction of this boiler he has had steam 
free of cost, and has in some years actually made a profit on his 
coke over and above the coal and his expenses. 








AGRICULTURAL EXHIBITION IN VIENNA, 
IN 1890. 

PaRTICULARS are to hand of an important agricultural show 
to be held in Vienna, from May till November next year, under 
the auspices of the Royal or Imperial Agricultural Society of 
Vienna, on a suitable site granted by the Emperor of Austro- 
Hungary. For twenty-three years there has been no show of 
the kind now contemplated, and it is therefore most desirable 
that the new and improved methods of cultivation should be 
publicly recorded. Farm machines, implements, plans, draw- 
ings, and so on, will remain on exhibition during the whole 
period of the show, while the cattle, dog, bee, poultry, flower 
and fruit shows will succeed each other. No animals of any 
kind can be sent by foreigners, the competition from Great 


» BU c | Britain being restricted to implement manufacturers, surveyors, 
Independent of this, it is easily seen, | 


when the values of c and C are known, we have the explicit | 


and agricultural engineers. In Division 5 handsome prizes are 
to be distributed for machines and implements for land and 
forest, and their industries ; for gardens, orchards, wine and hop 
culture ; poultry, bee, and silkworm management :—(1) For 


| the best contrivance in machines for use on farms and in forests 


for protecting workmen from accidents, £50; (2) manure 
spreading machines, £20; (3) machines for preparing peat 
litter, £20 ; (4) machines for the production of wood pulp, £20; 
(5) hand tools for hoeing purposes, £40 ; (6) scythes and 
sickles, £40 ; (7) forks, rakes, and shovels, £20; (8) axes and 


| Saws, £20 ; (9) boring tools, £20. 


At the present time, when the price of fuel is rapidly | 


About two years ago Messrs. Lee, Sons, and Co. | 


} 
| 





| No. 2--Steel and Ironwork; Contract No. 3—New roadway. 


Under many sub-divisions there are prizes for tools for 
orchard cultivation, for ordinary land cultivation, and for fruit 
preserving ; besides which, British manufacturers can compete 
for prizes offered among other things for machines and appa- 
ratus for dairying—from the process of milking to the sale and 
delivery of milk, butter, and cheese ; for complete dairy appli- 
ances; best means of refrigerating and preserving; for materials 
for colouring milk and butter; and for apparatus for ascer- 
taining the value and quality of milk ; for models and drawing;, 
and for statistics and treatise upon dairying. 

As entries must be made before September 15th, intending 


Schriftfuhrer des General Comite’s der Allgemeinen land und 
forstwirthschaftlichen Austellung, Wien, I, Herrengasse. 








TENDERS. 


CAMBRIDGE CORPORATION AND THE LOCAL BOARD OF 
CHESTERTON, 

List of tenders for a roadway bridge over the river Cam, and 
approaches, Contract No. 1—Earthwork, masonry, Xc.; ——— 
Mr, 
John J. Webster, M. Inst. U.E., Liverpool, and Mr. Frank Waters, 
Cambridge, engineers :— 











Contracts ..| No. 1. No, 2. No. 3. |Nos.1&3.  Torar. 
£aadek aad & adjiks adj £ ad. 
Renshaw, King, | 
andCo. .. ../4775 0 0 -- -- _ 
PageandCo. .. _ 4799 0 0 | -- 
Heenan & Froude _- 4832 0 5 -- — 
John Lysaght.. -: 4076 0 0 — - | -- 
Handyside and Co. oe $934 15 2 — — | - 
G. F. A. Mills ../6591 2 0 — 2330 17 88921 19 8) _ 
James Bush.. 5693 1 8 _ 2680 19 88374 0 11) - 
John Cook .. ../4736 9 0 _— 2546 15 07283 4 0 -- 
Thoday and Son... /4756 0 0 _ 1922 12 26678 12 2| 
Cockrane and Son |5402 6 104302 9 03094 59 — \12,799 1 7 
Thomas Gibson ..|4480 14 24504 16 32608 20 _ /11,593 12 5 
George Double 6105 13 08743 17 02717 30 _ /11,566 13 0 
Holme and King.. |4683 6 438981 10 02437 34 _ 11,101 19 § 
Pickthall and Son |4954 18 3404415 32059180, — 11,059 11 6 
J. Mackay, Farn- | | | 
aS 2 jury 
St. Edmunds ..'3902 13 03539 6 62264 15 9 Accepted! 9,706 15 3 
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THE VICTORIA BRIDGE, KILMARNOCK. 


(For description see page 190.) 
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BARRACKS AT ADEN. 

On page 188 we illustrate roofs for which tenders were 
recently invited by Government, for Barracks at Aden. In a 
succeeding impression we shall give details of the ironwork, and 
additional particulars. 








THE VICTORIA BRIDGE, KILMARNOCK. 





WE publish on page 189, engravings of a bridge built by the 
Corporation of Kilmarnock over the river Irvine, in connection 
with some recent improvements which will be of considerable 
value to the town. The girders are composed of steel, having 
av ultimate tensile strength of 30 to 33 tons per square inch 
with an elongation of 20 per cent. in Sin. The total weight of 
the steelwork is 83 tons, being made up as follows: Two main 
girders, each 20 tons = 40 tons; floor, 38 tons; Parapets, 
bed plates, &c., 5 tons; total 83 tons. Messrs. Somervail 
and Co., Glasgow, were the contractors for the steelwork ; the 
masonry being built by Messrs. Boyd and Forrest, of Kilmarnock. 
The total cost of the whole bridge was about £1650. Mr. J. E. 
Tuit, A.M.I.C.E., acted as engineer to the Corporation. 








THE TOWER BRIDGE. 


On pages 138 and 140 we published a small general view of 
the Tower Bridge under construction, and a large view of one 
of the main towers as seen from the other tower or pier. 
On page 190 we now publish engravings which show elevation 
and plan of the metal work of the bridge, showing the rigid 
suspension spans and the skeleton piers round which the ornate 
masonry towers will be built. The elevation of the tower pub- 
lished on page 140 gave the north and south faces, showing the 
archway under which the traffic will pass. The elevation of the 
tower now published on page 179 gives an external view as seen 
from the river, and shows very clearly the architectural features 
as they appear in the drawings. On the same page will be found 
a sectional view of the same tower, showing the way in which 
it encloses the stee] framework pier, the centre girders connect- 
ing the tops of the towers and forming the high level foot- 
way, and also showing the connection between the end of 
the upper girders and the long segment of the Middlesex span, 
shown in Fig. 1. The same view shows the position of the 
half of the bascule centre span when raised for river traffic, and 
the dotted lines show its position when down for cross traffic. 
The position of the raising and lowering gearing is also seen. 
From Figs. 1 and 2, page 190, the general character of the steel 
work structure will be understood, Sections are given of the 
flanges of the upper girders. Fig. 3 is a side view of one of the 
cross girders, of which sections are given at II and JJ. Sec- 
tions are also given at D and G of the upper girders in Fig, 1, 
but the section letters should be transposed, the section D 
belonging to G on Fig. 1. We shall continue the illustration 
and particulars in another impression. 








FOUR-CYLINDER TRIPLE-EXPANSION CORLISS 
ENGINE. 

WE publish, on page 182, a perspective view of a four-cylinder 
triple-expansion Corliss engine, recently made by Messrs. Douglas 
and Grant, Kirkcaldy, for the Gordon Spinning and Manu- 
facturing Company, Bombay, of which Messrs. Sir 1). M. Petit, 
Sons, and Co., are the managing agents. The specification was 
drawn up by Mr. Sorabjee N. Wadia, the able manager of the 
Mazagon Mills, and everything has been made of ample strength, 
and of the highest class of workmanship. The principal dimen- 
sions are:—High-pressure cylinders, 14in. diameter; inter- 
mediate, 314in. diameter ; and low-pressure, 50in. diameter ; all 
having a stroke of 5ft. The air pumps are of 25in. diameter by 
2ft. stroke; the fly-wheel is 28ft. diameter, grooved for twenty 


ropes ifin. diameter; the crank-shaft is 14in. diame- 
ter in the bearings, and 18in. diameter in the wheel 
boss. There are two high-pressure cylinders, one on 
each side, bolted to the heads of the main frames. 


Behind these, on one side is the intermediate and on the other 
the low-pressure cylinders. 
jacketted, and there are steam-jacketted receivers between the 
high-pressure and intermediate, and intermediate and low- 
pressure cylinders. There are two air pumps, worked off the 
back end of the piston-rods by polished steel bell cranks and 
links shown propped up and not connected. The crank shaft 
and pins are of Whitworth steel. Automatic continuous 
lubrication is provided on the main bearings, crank pins, and 
crosshead pins. The fly-wheel sides are cased in with 
steel sheets, brass beaded. The engine is to run at sixty 
revolutions per minute with 1€0 1b. steam pressure, and a high 
economy is ex K 

The large side-by-side compound Corliss engine recently made 
by the same firm for the Mazagon Mills, Bombay, is, we are 
informed, running on a coal consumption of 1°56 lb. per 
indicated horse-power per hour. 








Mr. AND Mrs. EDISON AT THE Paris EXHIBITION.—-On the even- 
ing of Tuesday, the 27th inst., an important social gathering took 
place at the Exhibition; the occasion being a reception by the 
representatives of the British Commission to Mr. and Mrs. ‘fT. A. 
Edison. The ss was held in the offices of the British Com- 
mission, near the Eiffel Tower, the suite of rooms being specially 
fitted up for the occasion with the electric light through the kind- 
ness of Monsieur Rau, of the Continental Edison Company. Mr. 
W. H. Preece and Mr. Dredge, the members of the executive 
committee, and Mr. Aylmer, the hon. local secretary, welcomed 
Mr, and Mrs. Edison on their arrival, and at once made them feel 
perfectly at home amongst the guests invited tomeet them. ra nd 
the guests present were, Sir, William and Lady Thomson, Sir Doug’ 
Galton, Sir Colville Barclay, Dr. and Mrs, Silvanus Thompson, 
Professor and Mrs. Perry, Professor Forbes, Professor Hughes, 
M. Mascart, Colonel Sebert, Professor Joubert, M. Hospitalier, 
M. Carpentier, M. Thurneyssen, secretary to M. Georges Berger, 
M. Hermant, M. Fribourg, Directeur des Postes and Telegraphes, 
Messrs. Potier, Abdank Abdanowicz, Carl Hering, W. J. Hammer, 
of the New York Edison Co., Mr. W. H. Webb, Mr. Gisbert Kapp, 
Mr. Crompton, Mr. and Mrs. Graves, and M. Mourlon, Telegraph 
engineer and constructor of Brussels. Besides the above, most of 
the members of the Internationa] Electrical Congress, now holding 
its sittings in Paris, and the members of the Lonjon Institute of 
Electrical Engineers, now in Paris, were present. An adjoining 
room was fitted up with teleph in ction with the Opera 
by the Société General des Telephones, through the kindness of 
M. Berthon, and one of Mr. Edison’s most improved phonographs 
was appropriately lent through the kindness of Mr. W. J. 
Hammer, the representative of the New York Edison Co. at the 
Exhibition. A hearty British welcame was given to Mr. and Mrs, 
Edison and an evening spent long to be remembered. 





All the cylinders are steam- | 


LAUNCHES AND TRIAL TRIPS. 


On Friday last the new steel steamer Tynedale, just completed by 
Messrs. Ropner and Sons, Stockton-on-Tees, for Mr. C. Furness, West 
Hartlepool and Newcastle, made her trial trip. She left Middles- 
brough Dock early in the area and, we are informed, had a 
very successful run off the Tyne. e engines, by Messrs. Blair and 
Company, Stockton-on-Tees, are of the triple-expansion type. 

On Wednesday, the 21st instant, Messrs. Earle’s we egere g and 
Engineering Company, of Hull, took out to sea for her trial trip 
the new steam fishing vessel Sudero, which they have just com- 
pleted to the order of Mr. Henry Smethurst, jun., of Grimsby, for 
the Grimsby White Star Fishing Company. e dimensions of the 
vessel are 105ft. by 20ft. 6in. by 11ft. 6in., the engines being triple 
compounds, She is designed for line as well as trawl fishing, being 
provided with a a well and other special arrangements for 
that purpose. fore starting for Withernsea, the compasses were 
adjusted by the maker, Mr. O. T. Olsen, and a course was then 
made for the measured mile, where most favourable results were 
shown, a speed of upwards of 10 knots being, we are informed, 
obtained. 


On Tuesday afternoon the Blyth Shipbuilding Co. launched at 
Blyth a finely modelled screw steamer built for Mr. W. Todd 
Moffat, of Aberdeen. The vessel, which has been constructed of 
iron to Lloyd’s highest class, is 180ft. long, 27}ft. broad, and 13ft. 
depth of hold, and has straight stem, elliptical stern, and a long 
raised quarter-deck, bridge and topgallant forecastle, three holds, 
and with water ballast in fore and main holds, There is hand- 
some accommodation for captain and officers in the fore end of the 
bridge, and the engineers in the after end, whilst the crew have 
spacious berths in the topgallant forecastle. The vessel has been 
specially constructed for the herring trade, with double tiers of 
beams and a platform deck laid in all the holds, with large batch- 
ways and powerful steam winches ae the cargo, a steam 
windlass is placed on forecastle deck and bridge, and a powerful 
screw gear aft. The engines are of the triple expansion type, and 
are being made by Messrs, Blaikie Bros., of Aberdeen, and super- 
intended by Mr. Laing of Aberdeen. The vessel was named the 
Corennie. 


On Tuesday, August 27th, Messrs. Edward Withy and Co. 
launched at Hartlepool a large steel screw steamer named the 
Staffa, and built for Messrs. Herskind and Woods, of West Hartle- 
pool. She is a large vessel, measuring over 290ft. in length, con- 
structed throughout of Siemens-Martin steel, and built to the 
highest class at Lloyd’s. She has a long raised quarter deck, long 
bridge house, and a topgallant forecastle. The holds are fitted 
with iron grain divisions; all decks, deck erections, skylights, 
bulwarks, bulkheads, &c., are constructed of steel and iron. In 
the main and after holds the vessel is built on the web-frame sys- 
tem, which gives a very strong type of ship, and dispenses with all 
hold beams, thereby enabling the ship to carry cargoes of the 
bulkiest description. The cellular bottom is fitted all fore and aft 
for water ballast, and the after peak is also available for water 
ballast. The greater portion of the plates are in 24ft. lengths, 
making the structure of the ship very strong. The vessel will be 
rigged as a two-masted fore-and-aft schooner with iron pole masts, 
and all cargo appliances for the expeditious handling of cargo. 
The engines have been constructed by Messrs. T. Richardson and 
Sons, Hartlepool, and are of the triple expansion type, with two 
large single-ended boilers. 


On the 22nd inst., the s.s. Empress, just completed by Messrs. 
Wm. Gray and Co, for the Hamburg line of steamers run by the 
West Hartlepool Steam Navication Company, proceeded on her 
loaded trial trip. She is 270ft. long, with a breadth of 31°6, and 
depth 16-0, and is built of mild steel and classed in the highest 
class at Lloyd’s. She is of the partial awning deck type with open- 
ings between the poop, bridge, and forecastle for the convenient 
working of cargo down the three hatchways. The main deck is of 
steel sheathed with wood for the comfort of passengers. The after 

rt of the vessel is fitted up in a most comfortable style, there 
are a long dining saloon brilliantly fitted and finished and 
arranged with first-class state rooms along the two sides. There 
is a special cabin for ladies, and at the head of the staircase a 
pleasant little smoking-room. Every of the vessel is fitted 
with the electric light, supplied by the Brush Electric Lighting 
Company. The main engines were manufactured at the Central 
Marine Engine Works, and are of their triple expansion type, 
working on three cranks, with ena 25in., 40in., and 65in. in 
diameter, with 42in. stroke. ey are supplied with steam at 
160 lb. working pressure by two large double-ended boilers, which 
were found on the trial day to be capable of keeping the steam 
regularly at the blowing-off point with the engines running full 
speed and indicating 1700-horse power. The vessel left her 
moorings on the early morning tide, and after her com had 
| been adjusted by Mr. Berry, the engines were gradually brought 


| up to their full speed, and at about ten o’clock a run was made at 





| full speed as far as Whitby, the vessel being kept close in shore so 
that the passengers might view the coast line continuously from 
Coatham to Whitby. The run was accomplished in an hour and 
a-half, and, making a slight allowance for a slight tidal current in 
favour of the ship, this shows the speed of the vessel to have been 
about 15 knots per hour. The engines ran throughout the day 
without the slightest hitch or trouble of any kind, the revolutions 
at full speed being 90 per minute, the whole of the bearing sur- 
faces keeping perfectly cool without the application of water. We 
understand the builders are now engaged upon another and larger 
passenger vessel for the Natal line, which, amongst other improve- 
ments, will be fitted with manganese bronze propellers. 








PAMPHLETS AND PERIODICALS RECEIVED.—Address by the Presi- 
dent, Mr. Ludwig Mond, to the Society of Chemical Industry, at 
the meeting on July 10th, 1889. London: Eyre and Spottiswoode, 
—Paper read by Mr. Sidney Boulding, Grad. Inst, M.E., on 
“‘Injectors,” before the Junior Engineering Society. Published 
by the Society, 64, Reedworth-street, Kennington, S.E. — 
* Nii a, the Gateway of the Pacific.” Illustrated pamphlet 
by the Maritime Canal Company of Nicaragua, in English, French, 
and German. Published in the Paris Exhibition and 44, Wall- 
street, New York. 


THE British AssociaTION NEWCASTLE MEeEtTING.---In New- 
castle the Engineering or Mechanical Science Section G ought to 
be well attended, and the able men of the district ought to occupy 
much of the usefully employed time, and it may be hoped that 
their claims will be properly recognised by those who are known, 
as belonging to distant places and not specially competent to deal 
with subjects of greatest interest or peculiar to the Newcastle 
district. The President—Mr. William Anderson, M. Inst. C.E., 
Director-General of Ordnance Factories—will devote the greater 
part of his address to a review of our knowledge respecting the 
molecular structure of materials and the importance of such know- 
ledge to the right understanding of the properties and materials 
used in construction, and especially of the qualities of steel. He 
will also dwell on the importance of considering internal stresses, 
and the means by which their effects may be neutralised or 
rendered beneficial. Mr. Anderson will, besides, refer to the 
recent development of the use of petroleum as an illuminating 
agent and as a working substance in heat engines, and to 
Mendeleeff’s theory, which assigns to petroleum a mineral origin, 
rendering it possible that the supply can never be exhausted. 
Sir I. Lowthian Bell will introduce a discussion in a joint meeting 
between Sections B and G on ‘‘ Blast Furnaces,” to be read in 
Section G. Numerous papers are promised in Section G, including 
“Steam Lifeboats,” by Messrs. R. and H. Green; ‘‘ Paper- 
making,” by Mr. W. H. Richardson; ‘‘ Water Gas in America,” 
by Mr. A. C. Humphreys; ‘‘ Level Platform at Sea,” by Mr. B. 
Lever; and ‘‘ Fouling of Ships’ Bottoms,” by Mr. Holzapfel. 











AUSTRALIAN ENGINEERING NOTES. 
(From q correspondent. ) 


New South Wales.—The N.S.W. Government has allowed the 
claim made by the proprietors of the Evans’ combination truck for 
the purchase of their patent rights for £16,000. These combina. 
tion trucks, along with others, were inspected by the new Com. 
missioners for Railways, who decided that they would not use any 
of them, their reason being that any advantages derived from the 
use over ordinary trucks did not compensate for their extra cost, 

Mr. Thomas Irons, the principal of the original firm of the Atlas 
Engineering Company, mg 4 has taken the appointment of 
works manager at Messrs. Hudson Brothers’ Clyde Works, 

From papers laid on the table of the House with reference to the 
old contracts entered into by the Government for re-rolling rails, 
arrangements have now been made by Mr. Eddy with the Mitta. 
gong and Lithgow Ironworks for the cancellation of the contracts, 
the sum of £7500 being agreed to be paid to those firms as con. 
pensation, the companies guaranteeing to purchase 10,000 tons of 
old rails during the next three years at £2 5s, per ton. 

Over 11,000 tons of re-rolled rails have been lying in stock for 
the last nine years, it being considered that the re-rolling made 
them too soft, and they would require renewing before one-tenth 
of their life was over. Considering the railway company were 
bebind in their deliveries, under their contract, and still having to 
supply rails for re-rolling to the extent of 12,750 tons, and they are 
estimated to cost £7 lls, per ton, against imported steel rails at 
£6 per ton with considerably longer life, the Railway Commissioners 
are to be complimented on their diplomatic action in closing such 
a contract. 

The duplication of the railway line between Granville and Liver. 
pool has been commenced, and the quadrupling of the line between 
Sydney and Homebush is to be i as soon as the new loan 
has been floated. 

Mr. Robert R. P. Hickson, M.1I.C.E., bas been appointed 
Commissioner and Engineer-in-chief for Roads and Bridges, in the 
place of Mr. W. C. Bennett, M.I.C.E., retired. 

The Colonial Treasurer states that the amount at the credit of the 
general loan account on June 30th was £1,851,254, and the estimate 
of outstanding claims upon that loan was £278,440, 

The probable demand that would be made upon the loan funds 
for the half-year ending December 31st next, including the esti- 
mates of outstanding claims, was £1,367,000. 

The Government had funds at its credit in London to meet the 
interest due on July Ist last, and the amount remaining in London 
at credit, after paying interest due then, was £77,976. 

A great question is being raised concerning a suitable site for a 
central — station in the city, The Commissioners consider 
the most — le site to be in Hyde Park, as being most convenient 
to the travelling public, central to the busiest parts of the town, 
and being Government land would be considerably less cost than 
any other part, as no place could be taken without demolishing 
property. An outcry 1s being raised about encroaching upon the 
public reserve, but this may be put down to interested more than 
philanthropic motives, 

The Secretary for Public Works states that it is the intention of 
the Government to light up the wharves at Newcastle with the 
electric light, and tenders are to be called for as soon as specifica- 
tions are made out. 

The success that has attended the operations of the two artesian 
well-boring companies in Sydney is inducing the Government of 
New South Wales and South Australia to go in for it on a large 
scale ; tenders are to be called for shortly, by both colonies, for 
well boring in various districts. 

Captain Henry Creed, the marine superintendent of the Rich- 
mond, Clarence, and Macleay River Steam Navigation Company, 
is leaving Sydney by the R.M.S, Austral for England, under com- 
mission by that company, for the purpose of ordering and super- 
intending the building of a first-class steamer for the northern 
coastal trade. 

As the trade in the northern districts is developing, and the 
present steamers are being replaced by faster and more commodi- 
ous ones, it is likely that the companies doing coastal trade will be 
requiring more steamers a. 

A new company is about to be started at Wollongong, under the 
style of the Illawarra Engineering Company, with a capital of 
£20,000, and being promoted by the colliery managers of the 
district. The company is being formed for the purpose of erecting 
engineering works, steel smelting furnaces, and the various work- 
shops essential to the manufacture of every description of castings, 
machinery, ships, &c., and annealed steel and malleable iron 
castin 

The following tenders bave been accepted :—Supply of one pair 
direct-acting compound engines, surface condensing, for sand 

ump dredge, Myall River: Morris Brothers, Sydney: £1175. 
Supply of one 2-ton crane for lower wharf at Bowra ; Morris Bros., 
Sydney: £75. Supply of 1000 ball hydrants for the Water and 
Sewerage Board: Milne Bros., £377 1s. 8d. 

Victoria.—The Victorian Railway Commissioners have resolved 
to use only colonial-made bolts and nuts for the future, in the 
manufacture of rolling stock. The supplies of goods wagons 
a by the railway department are in arrears to the extent 
of 900. 

A satisfactory test has lately been made in Melbourne of Mr. ©. 
Phillips's patent for extracting gold from pulverised quartz by the 
dry process, being on the Vanner principle of an endless revolving 
shaking table, but with a different method of motion. It is con- 
sidered that worked in connection with a stone breaker and roller 
mill, it is less than the cost with the ordinary method, and 
also saves every —— of gold. 

The tender of E. Barker and Company for the construction of a 
line of railway from Malden to Laanecoorie has been accepted for 
the sum of £54,063 13s. 7d. 

A large contract has been let tc Messrs, Wright, Edwards and 
Company, Limited, for the construction of fifty double bogie com- 
bined first-class smoking carriages and brake vans, at a cost of 
£55,481 5s. This order has to be completed within nineteen 
months, The company contemplate starting an extensive works at 
Braybrook. 

essrs. Jackson and Gough and James Hume have secured the 
contract for building six silt barges for the Melbourne Harbour 
Trust at £8850, 

It is proposed to appoint a Royal Commission to report upon the 
best means of promoting and developing coal-mining in Victoria, 
Mr. J. F. Levien being appointed chairman. A seam of coal 
3ft. 7in. thick has been struck by the diamond drill at Boolara, 
South Gippsland, at a depth of 427ft. The Government geologist 
speaks highly of its quality. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 


A LARGE demand continues to find expression in the iron trade. It 
has been a source, and still is, a source of much gratification to 
iron and steel masters in this part of the kingdom, to mark the 
steady expansion with which the revival has proceeded. Seldom 
has a revival been attended with such all-round satisfactory 
features as those which are observable at the present time, and 
which seem to promise a continuance of the improvement. . 
The foundations upon which the revival rests seem to be getting 
stronger and firmer every week. The improvement in the demand 
is more widesp’ , and there is a more general conviction amongst 
buyers of the genuineness of the advances which have taken place in 





rices, 
The further advance which is promised in coal at the beginning 
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of next month, and also probably in October, is again this week 
discussed as a factor which must support the revival. 

The Cannock Chase and Wyrley colliery owners have resolved 
upon declaring a 1s. advance in fuel on September lst, and some 
of them talk about trying for 2s, The majority, however, seem 

repared to be content with 1s., on the principle that it is wiser 
not to frighten the market or to attempt to overreach. 

In this expression of opinion they are wise, and it is to be hoped 
that it will be acted upon; for nothing would be more likely to 
stay the advancing prosperity of industries than an over-eager 
attempt on the part of masters to be rich. ; 

Ironmasters and colliery owners alike will be fuily repaid in the 
long run for exercising restraint in the matter of their advances. 
Nothingcould bemoreinjurious or more dangerous than to ‘‘over-do” 
the revival, or to attempt to ‘‘force” the market. If makers will 
be content with mod rises, and with moderate profits, the 
revival is much more likely to be maintained than as though they 
hastened to ‘‘ make the most” out of the present revival without 
regard to the future of trade. 

The opinion on Change in Birmingham this afternoon was, there- 
fore, that temptations to over-reach customers should be resisted 





sales, although they do not give way at all in their prices. Mid- 
dlesbrough iron remains without m sent from last week, good 
foundry qualities being still quoted by makers at about 53s. net 
cash, delivered equal to Manchester; and much the same remarl:s 
apply to Scotch iron, makers generally holding for the full rates 
— have recently been quoting, 

ematites continue exceedingly strong, with prices still harden- 
ing, makers gerne | being so heavily sold that they do not care 
about quoting at all for fresh business, and 64s. to 65s., less 2}, 
represent about the minimum for good foundry qualities delivered 
in this district. 

The manufactured iron trade remains in much the same condition 
as last reported. Makers have all two or three months’ orders on 
their books, and are not at all anxious to book further business at 

resent. Prices consequently are very strong, on the basis of £7 
or bars, £7 5s. for hoops, and £8 up to £8 15s. for sheets, 
delivered in the Manchester district. In one or two cases, perhaps, 
a little under these figures would be taken, and here and there iron 
might be bought through second hands at a trifle below makers’ 
oe but not to any extent to at all affect the market. 





and that the revival should be allowed to proceed steadily and 
soundly. 

Prices this week are fully as firm as last. With coal and cokes as 
scarce and dear as now, and with pigs still going up, there is indeed 
no possible room for ease in manufactured iron rates. 

he ironworks will keep very full of orders, and there is still 
difficulty in executing contracts. Deliveries have to be waited for 
by nearly all consumers. All are in the same boat, so there is no 
room for grumbling; all have to exercise patience. 

Ironworks’ labour is scarce, and fuel supplies are difficult to 
obtain with regularity and dispatch. Ironmasters are doing their 
best to get out orders; but they cannot compass impossibilities, and 
they must throw themselves to some extent on the consideration of 
consumers. 

Iron buyers who are inconvenienced by delayed deliveries will 
do well therefore to make themselves as content as may be, being 
assured that ironmasters are doing all in their power to fill con- 
tracts. As buyers, however, full well know, when makers want to 
be most busy, then it often is that the ironworkers want to do 
least, and will find any excuse for slackness ; therefore, makers have 
more difficulties than one to contend with. 

This question of the incompatibility of temperament displayed 
by some of the men at the ironworks to assist the management to 
get out orders is becoming a serious one at some of the ironworks; 
and the works managers are tried to the utmost by the awkward- 
ness and restlessness and dislike for work of the men. 

On ’Change to-day foreign orders for manufactured iron and 
steel were again on the market in larger quantities than could be 
accepted. 

The state of makers’ order-books continues such that there is no 
encouragement to accept much of the work offering. Ironmasters 
are already so well booked that they are content—indeed, prefer— 
not toadd in any great degree to present responsibilities. The 
are assured that the future course of the market must be upward, 
and they very naturally desire to take every advantage. 

Prices are this week again very firm ; this is so in all classes of 
iron—pig, and finished—and also in steel, coal, cokes, and ores. 

Best bars continue on the basis of £8 12s. 6d. for the Earl of 
Dudley’s make, and £8 for the iron of the other “list” houses, 
Merchant bars are £7 and common £6 10s. to £6 15s, 

Sheets for use by the galvanisers are £8 5s. for singles ; £8 15s., 
doubles ; and £9 15s., trebles; with more doing. Galvanised corru- 
gated sheets are £13 as a minimum for 24 gauge at Liverpool and 
equal out-ports. Best Staffordshire sheets are £10 10s. to £11, 
with a sale. 

The late attempt to form a syndicate in the best—thin—iron and 
steel sheet and tin-plate trade has broken down. It was found 
impossible to secure a response by the public to the invitation for 
capital, and the scheme has been abandoned. 

hear that not more than 19 per cent. of even the debenture 
— to the nothing on the ordinary capital was — for. 

hree works were in combination out of the six first pro § 
but these will now be allowed to disband and to carry on individual 
operations as before, 

The failure of the proposition to secure support from the public 
came upon the market as somewhat of a surprise—at least that the 
support should bave been so meagre. Still the fact remains, and 
the promoters will have to make the best or the worst of it, as they 
are to regard the circumstance. 

The effort deserved to meet with better success, for there was no 
attempt in it to overreach the market ; but asit has not succeeded, 
the firms concerned must console themselved with the reflection 
that if trade continues to improve, they may yet be able to make 
a profit, 

prices of hoops and strips are steady at £7 10s. for the 
former and £7 for the latter. Rolled plates are £8 10s. upwards. 

Pig iron remains in excellent request and strong quotations ; 
54s, to 55s, delivered is quoted for Northamptons and Derbyshires, 
and Staffordshire pigs range from 45s. to 65s., according to quality. 

Several of the Derbyshire and Northamptonshire brands are off 
the market. A movement is on foot amongst the agents for these 
qualities of imported pigs to be sold at prices at the furnaces, 
leaving buyers to pay their own carriage rates, 

Spelter is rapidly advancing in Birmingham. Prices have risen 
nearly £1 a ton within a cock. Sales to-day—Thursday—realised 
£23 12s, 6d. per ton delivered here. Local stocks are to some 
extent exhausted, and new supplies are somewhat difficult to 
obtain, owing to the strike in London. The galvanisers are incon- 
venienced the position, and it is to be hoped that an early 
change will occur. 











NOTES FROM LANCASHIRE. 


(Form our own Correspondent.) 

Manchester.—The protracted unfavourable weather for the harvest, 
and the unsatisfactory condition of the cotton trade, are tending 
somewhat to lessen the feeling of confidence in the future, so far as 
the iron trade of this district is concerned. As regards present 
business there is no material change to report. The general turn 
of the market continues strong, and prices still show a hardenin 
tendency. Buyers are perhaps less anxious to cover beyond actua! 
requirements, but the position of makers is in no way weakened ; 
for the most part they have sufficient orders on their books to carry 
them well over the remainder of the year, and they show no eager- 
ness whatever to enter into further engagements, even at their 
full rates. 

There was about an average attendance on the Manchester iron 
market on Tuesday, and moderate inquiry was reported generally 
both for pig and finished iron. Lancashire makers of pig iron, who 
have for some time past been the lowest sellers in the market, have 
during the week advanced their list rates 1s. per ton, and for 
delivery ow to Manchester were quoting 5ls. 6d. for forge 
to 52s, . for foundry, less 2 with fair sales being put 
through at about these figures. For Lincolnshire iron, makers 
also continue to steadily harden up in their prices as they have 
really little or nothing to offer in the open market, and for the 
most part do not care to — except for renewals of contracts to 
regular customers. For delivery equal to Manchester the avera 
= are about 52s, 6d, for forge, to 53s, 6d. for foundry, less 24; 

ut as there is only a very limited quantity of iron to be got even 
at these fi they are not much more than nominal quotations, 
Derbyshire iron continues very firm at about 54s, to 55s,, less 2}, 
for good foundry qualities delivered here, and the leading makers 
are very indifferent about booking further orders for the present. 
Scotch iron is, however, beginning to compete keenly with Derby- 
shire in this market, and at the — quoted for the last-named 
brand vory little business is practicable, with the result that one 
or two of the makers are showing rather more anxiety to effect 





ers of steel plates report a steady inquiry from 
boilermakers in-this district, and consumers are evidently showing 
more anxiety to cover their forward requirements. There is no 
further quotable change in prices, but they are very strong at full 
rates, £9 5s, to £9 7s. 6d. representing the minimum prices at 
which orders can be placed, whilst makers in this immediate 
neighbourhood are firm in quoting £9 10s. for delivery to con- 
sumers in the Manchester district. 

The condition of the engineering trades presents no new feature 
beyond what I reported last week. All branches continue well 
en; and there is no indication of any slackening off in the 
weight of new work coming to hand. 

The question as to the best method of dealing with night-soil 
refuse has occupied prominent attention in this district for a con- 
siderable time past, and various methods have been adopted. An 
American patented process for evaporating the moisture from the 
night-soil refuse is at present undergoing experimental trials at 
the Holt Town yard of the Manchester Corporation. The 
machinery and plant for carrying out this process have been 
erected by Messrs. Mather and Platt, of Salford, and after they 
have put it through a series of experimental tests extending over 
a month, the Corporation will then carry out their own trials for 
a similar period before deciding as to the merits of the system. I am 
not at present in a position to give any details of the process or the 
results which have so far been obtained, but I may mention that the 
object is thoroughly to remove all moisture from the refuse, leaving 
those portions suitable for manure to be supplied to farmers in the 
district, whilst other portions can be utilised as fuel. 

On Saturday last a number of interesting experiments were 
made at Wigan before the members of the National Association 
of Colliery Managers, with a view of testing the possibility of flame 
being given off by Roburite from a blown-out shot. It will be 
remembered that at a recent meeting of the Geological Society at 
Wigan statements were made that on one or two occasions a flame 
was seen with a blown-out Roburite shot in one of the mines in the 
district, and the Roburite Explosive Company have since erected 
special apparatus for carrying out tests with the above explosive, 
with a view of deciding this important question. This appa- 
ratus consists of a steel cannon and a vertical tank to contain 
an explosive mixture of gas and air. The cannon is buried 
vertically in the ground with the mouth level with the surface, and 
the tank is so arranged that the explosive mixture it contains can 
be tested with a safety lamp before the experiment is made. The 
gas used for creating the explosive mixture in the tank at the 
experiments on Saturday was of the ordinary commercial kind, 
and was brought over the mouth of the cannon by a lin. pipe 6in. 
above the mouth. A number of shots were fired by electricity, 
the gas and air mixture being in some instances previously tested 
by the visitors by means of a safety lamp placed in the tank. 
The results of the experiments were that with 1 oz. of Roburite 
tamped with 4in. of dry clay there was no flame, and the gas was 
not ignited. Similar results followed with a 40z, shot tamped 
with 6in. of dry clay, and a 6in. Roburite shot tamped with 7in. of 
very fine coal dust. With 540z. of bobbin powder tamped with 
4in. of dry clay the gas, however, was — and a feeder at 
the pipe was lit. Another charge of bobbin powder tamped 
with 6in. of very fine dried coal dust resulted in a big 
flame and explosion of the gas. Two shots with Tonite were 
also tried, one of 6 oz. tamped with 7in. of fine dry coal dust, both 
of which resulted in a big flame, the explosion of the gas, and in 
one instance the ignition of the gas at the mouth of the pipe. The 
manufacturers of Roburite contend that on explosion it liberates 
certain gases which, when meaty tamping immediately quench 
the initial fiame, and the results of the above experiments seem to 
bear out the claims which they put forward for 
fectly safe explosive. 

The report presented to the shareholders of the Manchester Ship 
Canal Company at the eighth ordinary general meeting held on Mon- 
day shows that very satisfactory p is being made with the 
worksof construction. Nounforeseen difficulties have so far presented 
themselves, but, on the —- stone of excellent quality has been 
found on the sites of all the locks, and the cost of the retaining walls 
will as a consequence be considerably lessened. Atthe present rate 
of progress more than 1,000,000 cubic yards of excavation is being 
carried out per month, and it is estimated that this portion of the 
work will be completed in about two years, Out of the whole quan- 
tity of 44,143,284 cubic yards estimated for the excavating over the 
entire length of the canal, no less than about 20,000,000 cubic 
yards has already been completed, leaving about 24,000,000 yards 
yet to be excavated. At Eastham, out of a total of 6,822,720 
yards there were at the end of July 3,246,801 yards left to be 
excavated ; at Latchford, out of 5,471,648 is, 3,503,844 remain 
to be excavated ; and at Barton, out of 3,987,038 yards, only about 
1,622,708 cubic yards have to be excavated. With regard to other 
portions of the work, I may mention tbat the contract for building 
the whole of the bridges along the canal has been placed in the 
hands of Messrs. Arrol and Co., of Glasgow, the well-known con- 
tractors for the Forth Bridge; and they are utilising the plant put 
down at the Forth Bridge works for building the bridges for the 
Manchester Ship Canal. One of these bridges has just been com- 
pleted, and the whole contract, I understand, will amount to 
something like 10,000 tons. 

In the coal trade business generally is only slow; there is still no 
very appreciably increased demand for house-fire qualities, and the 
holiday stoppages in this district are temporarily restricting 
requirements fur other Se suitable for iron-making and 
manufacturing purposes with the result that supplies of all descrip- 
tions of fuel are plentifulin the market. There is some talk of an 
advance in prices with the close of the month, but any upward 
movement for the present will probably be confined practically to 
house-fire qualities of coal. At the pit mouth prices average 
10s. 6d. for best coals, 8s, 6d. for seconds, 6s. 9d. to 7s. 3d. common 
sorts, 5s, 9d. to 6s. 3d. burgy, and from 3s. 6d. and 4s. forcommon 
to 4s, 6d. and 5s, for best qualities of slack. There is rather more 
doing for shipment, but vessels are difficult to obtain. Good 
steam coal delivered at the ports on the Mersey is fetching 8s. to 
8s, 6d. per ton. 

Barrow.-—A complete recovery has taken place in the hematite 
pig iron trade so far as prices are concerned, and the reduction 
which took place a fortnight ago has resulted in a return to old 
quotations, Makers, and especially those who are well sold forward, 
are quoting 55s, per ton for parcels of mixed Nos. of B 


burite as a per- 


deliveries both by rail and sea my large as to keep stocks of 
iron down at a com tively small bulk, In the steel trade there 
is on all hands a bright prospect, so far as orders are concerned, 
and a good outlook as to prices. Trade is in fact very brisk, and 
the strength of the market is a good indication that the future will 
be a very active one, This remark particularly applies to steel 
rails, heavy samples of which are in brisk request, as well on home 
as on foreign and colonial account. Much more business would be 
done, and heavier orders booked, if makers were in a position to 
accept them, but they are well sold forward, and their mills are 
busy both night and day. The trade in light and colliery sections 
of rails is very brisk. Heavy sections are quoted at £5 per ton. 
There is still a very brisk business in steel for shipbuilding 
purposes, and there are more orders than makers of plates, angles, 
channels, &c., can possibly undertake. There is great activity at 
the mills and furnaces, and this is to lead to a marked increase in 
their number, and in the production of the district. There is no 
variation to note in the activity of trade in billets, tin bars, and 
hoops, and a large and growing business is being done in steel cast- 
ings and steel forgings. Shipbuilders are very fully employed, and 
have recently booked new orders, while important mercantile 
marine and Admiralty contracts are pending, and for the rapid 
execution of which arrangements are now progressing. Iron ore is 
brisk, and the demand is steady for common, ordinary, and best 
qualities, at 10s, for the former, lls. to 13s. for ordinary, and 
13s. 6d. to 14s, for the best qualities. Boilermakers, especially in 
the marine department, are so busy that they are very much 
behind with their work. The coaland coke trades are very firm and 
steady, and orders are offering freely for large forward deliveries at 
an advance in price. The shipping at Barrow is brisk, but it is 
noticeable that most of the exports are now taken away by large 
steamers, and that there is a general disposition in the shipping 
trade to discard small vessels and utilise large ones as a means 
not only of securing cheaper freights but quicker deliveries, In 
the jute trade business is brisk, and the jute mills are busy. It is 
considered probable that Barrow will, in the course of time, become 
an important centre of the jute trade, by reason of the fact that 
the new salt find on Walney Island will afford ample cargoes for 
the East Indian vessels which are employed in the jute industry. 
The Whitehaven Shipbuilding Company, whose financial affairs 
have been the subject of serious consideration on the part of share- 
holders, is about to be reorganised, and the committee which have 
had this matter in hand hope to bring the concern round by accept- 
ing profitable contracts at a time when shipbuilding and engineer- 
ing generally is so brisk and orders so plentiful. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


HEMATITE pig iron is now making 65s. per ton in Sheffield ; 
special steel billets, £5 15s.; bars, £6 12s. td.; weld steel tires, 

8 17s. 6d.; carriage and wagon axles, £8 7s, 6d. to £8 12s. 6d.; 
spring steel bars, £8 per ton. These prices show a decided 
advance on the values recently current. The general heavy steel 
trades are still busily employed, with a maintenance of the upward 
tendency already noted. Railway companies are still ordering 
very heavily, and have commenced to make contracts for the 
ensuing year, which indicates that their order-books are full fer 
the present ; values continue to stiffen all round. 

Coal keeps its advanced price, and there is some expectation of 
the winter advance taking place this season in September instead 
of October. The significance of this expectation is evident when 
it is remembered that we have nad no summer prices this year, 
the winter quotations having been maintained throughout. For 
house coal the call for the best qualities is fairly sustained, par- 
ticularly for the eastern counties and various parts of Yorkshire 
and Lancashire. A large tonnage of steam coal is being sent daily 
to Hull, Grimsby, Goole, &c. To the Baltic ports, as well as to 
Sweden, Norway, and Germany, there is an excellent export trade. 
Between Barnsley and Wakefield most of the thin seam pits are 
working full time, the bulk of the coal they raise being forwarded 
to the manufacturing districts of South and West Yorkshire for 
steam-raising purposes. Locomotive coal is being sent away in large 
quantities daily to English and Scotch railways. 

Sheffield ivory merchants state that the ivory sold at the 
autumnal sales is not of so good quality as had been anticipated 
from its appearance. It gives the idea of being fresh, although 
it did not seem to have come from animals that had -been recently 
slaughtered. On being cut up, it was found to be very coarse- 
grained as arule. The stocks of ivory now held in Sheftield are 
very low, with the exception of one or two of the principal houses. 
In the latter case, a good deal of money has been paid for the 
ivory, though that amount could be readily obtained for it again 
if re-offered for sale. No substitute of any kind promises to dis- 
place ivory in the handling of first class table cutlery. The Belgian 
traders have been making strenuous efforts to secure whatever 
stores of ivory exist in Central Africa and the Congo regions. 
But very little, however, seems to arrive from these quarters, and 
unless large quantities of ivory come to replenish their nearly- 
exhausted stores, it will be hard for the merchants to maintain their 
promise to keep their lists unaltered until October. One substitute 
—xylonite—has made some progress in public favour, the demand 
having nearly doubled during the last two years in Sheffield. In 
appearance it closely resembles ivory, and ordinary customers 
might well mistake the one for the other. The price is about 5s. 
per pound, 4in.. handles costing about 4s. per dozen. 

In sterling silver the business is good, with hardly an exception, 
though here again manufacturers find the scarcity of ivory a great 
drawback. In electro-plate articles workmen are well employed, 
even during this present holiday season. In the hollow-ware 
department there is abundance of work, and prices are well 
maintained. 

Cutlery is mainly asked for in the highest classes, although 
middle grades are also in good demand. One result of the agita- 
tion against false marking has been to diminish the trade in the 
common descriptions of knives. Customers have got into the habit of 
inquiring only for the best make of goods, and insist upon having 
hand-forged blades. The system of ‘‘flying” the blades appears 
doomed to extinction. At one time a large amount of inferior 
cutlery was sent out of Sheffield, but during the last year the call 
has mainly been for the better quality of goods, which is all in 
favour of our leading Sheffield firms. Some of the old-fashioned 
knives, such as the ‘‘ Wharncliffe ” two-blade and the ‘‘Senator ” 
four-blade, are again becoming leading articles in the market. 
Our German friends, who have always a keen eye for any change 
in industrial affairs, have noticed the business which has been 
done lately in fancy cigar-knives and trinkets, and in the majority 
of instances are showing their keenness by flooding the market 
with their cheaper imitations of English goods. 

In razors there is nothing to complain of, the qualities from 
medium to best being in especially brisk d d ‘hese are pro- 
duced at a first cost of from 5s, 6d. to 30s. per dozen. Specially 
designed barbers’ scissors and razors form a feature of current 
industry in this department of cutlery. The scissors are hollow- 
ground, and their lightness and adaptability are securing them 
general favour among the London barbers and several of their 
provincial brethren. Messrs, Slater Bros., of Fitzwilliam-street, 
are doing a good business in this speciality, as well as in other 
novelties, including the ‘‘puzzie” penknife. The same firm 








steel net f.o.b., and 54s, 3d. for No, 3 forge. Hematite warrants 
are at 54s, 7d. a ton, and a good number of sales are reported. 
The enquiry alike for wy and forward sales of Bessemer pig 
iron are well maintained, and the winter’s trade is well assured on 
the basis of what are the known requirements of consumers at the 

resent moment. A further increase in the output of the furnaces 
in the district is noted, and it is gratifying to tind that although 
more iron is being produced, it is finding a ready market, 





are executing large orders in solid silver spoons and forks, beari 
the name of Messrs. Slater Bros. in full, by ay 5) 

Although the trade in edgetools keeps as brisk as formerly 
reported, the file manufacturers state that their business has fallen 
off considerably of late months. Travellers who regularly visit 
Remscheid report that the German filemakers appear to be full of 
work, which may perhaps account in some measure for the scarcity 
of orders in this part of the country. 

There has been a brisk business done of late in saws for Central 
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and South America; but the bulk of the heavy orders has now been 
completed, and saw manufacturers are not so much pressed as they 
were. 

The wagon companies have all been wonderfully well employed 
during the last half-year; and in every case report that they are 
getting the benefit of improved trade and prices, and they are able 
to declare dividends, which as a rule are higher than the corre- 
sponding period of last year, and give promises of being still 
further increased in the future. 

Local shareholders in the large iron and coal company of 
Bolckow, Vaughan, and Co, have been much gratified by the 
announcement of an interim dividend at the rate of 5 per cent. 
annum. The directors state that they hope to declare a satisfac- 
tory dividend at the end of the year. The highest dividend paid 
since 1883 has been 3 per cent., with no interim dividend. e 
company has over three millions of ~~ capital. 

A special meeting of the Sheffield Town Council has been called 
for September 25th, to consider an —— from the Sheffield 
Telephone Exchange and Electric Lighting Company for the con- 
sent of the Corporation to request being made to the Board of 
Trade for licence to supply electricity under the Electric Lighting 
Acts, 1882 and 1888, for public and private ve ee within the 





area of the Borough of Sheffield. As the Council has already 
declined a similar application from ther company, it is highly 
improbable they will t to the p quest, 











THE NORTH OF ENGLAND. 


From our own Correspondent.) 

Tue Cleveland pig iron trade was in a somewhat quiet condition 
during last week, but a renewal of activity in the demand has since 
been apparent. The market held in the Exchange at Middles- 
brough, on Tuesday last, was well attended. The demand, 
especially for forward delivery, is again decidedly brisk ; sellers are 
few, and prices are advancing. For prompt delivery merchants are 
asking 43s, 9d. per ton, and as little difficulty in obtaining it. 
Makers are not at all anxious to sell, and will not take less than 
44s. per ton for what they have to dispose of. 

The tone of the warrant market has been rather unsteady of late. 
Transactions took place, however, on Tuesday at 43s. 74d. per ton, 
which is 3d. more than at the inning of last week. 


reconstruction, and have called a special meeting for the 30th to 
consider the same. The pro scheme will involve a formal 
liquidation of the company, and resolutions to carry the same into 
ect will then be if a majority in favour is obtained, A 
consultative committee will be appointed consisting of some of the 
rincipal shareholders and the present directors, to advise the 
iquidators, and to consider the future policy of the company. It 
is sa a that the new company be registered under the same 
title as the existing one. It is understood that the scheme has 
already been assented to by a majority of both preference and 
ordinary shareholders. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

Tue Glasgow pig iron warrant market has fluctuated considerably 
this week, but a large business has been done in warrants. The 
market rapidly recovers from yrs to de prices, and there 
is a pretty general belief in its stability. During the past week 
the shipments have only been moderate in amount, being 7892 
tons, as compared with 11,792 in the corresponding week of 1888. 
They embraced 2540 tons sent to Canada, 1244 coastwise, 800 to 
the United States, 673 to Germany, 520 to Russia, 470 to China 
and Japan, 420 to Italy, 365 to Australia, 220 to Holland, and 210 
to France. There was a rather larger reduction taking place this 
week in the stocks of pig iron in Connal and Co.’s Glasgow stores, 
which are still, however, very heavy, being still about 11,000 tons 
larger than at this date last year. 

A very decided advance has been made by makers this week: in 
the prices of the special brands, and the quotations are as follows: 
—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 59s.; No. 3, 
54s, 6d.; Coltness, 6ls. 6d. and 56s. 6d.; Langloan, 60s. and 56s. ; 
Summeriee, 60s. and 55s, 6d.; Calder, 58s, and 53s. 6d.; Carnbroe, 
50s. and 49s, 6d.; Clyde, 56s. 6d. and 5ls.; Monkland, 47s. 6d. 
and 46s, 6d. ; Govan, at Broomielaw, 47s. 3d. and 46s, 6d.; Shotts, 
at Leith, 59s, and 54s. 6d.; Carron, at Grangemouth, 56s. and 
53s. 6d.; Glengarnock, at Ardrossan, 56s. and 51s, 6d.; Eglinton, 
47s. 6d. and 46s, 6d.; Dalmellington, 49s. 6d. and 48s, 8d. 

The malleable iron trade is fully employed, the orders in hand 
being numerous, while there is a fair amount of work being placed. 
The ammneen prices given here last week are still quoted by 





Messrs. Connal and Co,’s Middlesbrough stock is still decreasing, 
but not quite so rapidly as it has lately done. On Monday last, 
the quantity held was 184,206 tons, or 805 tons less than a week 
ago, and about 9000 tons less than at the beginning of the month. 

Notwithstanding the falling off in the quantity of pig iron sent 
to Scotch ports, shipments from the Tees continue on the whole 
very good. On the evening of the 26th August, 71,455 tons had 
—_— ~? away, as against 67,519 tons in the corresponding portion 
of July. 

The finished iron works are all again in operation. There is an 
excellent demand for their products, and prices are well maintained. 
Quotations on Tuesday were as follows, viz.:—Ship plates, £6 7s. 6d. 
to £6 10s. per ton according to specification; common bars, 
£6 2s, 6d.; best bars, £6 12s. 6d.; and angles, £5 17s. @d. All 
f.o.t. at makers’ works, less 24 per cent. discount. 

Steel manufacturers are in a better position than for a long 
time past. Heavy rails command £4 17s. 6d.; sleepers, £6 5s.; 
ship pilates, £7 5s.; and joists, £6 10s. per ton at‘ makers’ works. 

The strike of labourers and other workmen at the London docks, 
which has assumed such gigantic proportions, has naturally affected 
to some extent the shipping trade of the North. Several cargoes 
of coal intended for the Thames have been diverted elsewhere. So 
far this has not much affected the interests of the senders, as they 
were behindhand in the execution of their other contracts, and 
have now been able to make up arrears. Some steamers, carryi 
passengers and general cargoes, have been stop for the time 
being, and considerable inconvenience has thereby been occasioned. 
The Northumberland and Durham collieries, which supply coal for 
the London market, have not yet felt any evil effects. In most 
cases where goods from the North have been intended for export 
by way of the Thames, they have been sent to Liverpool, Hall, or 
shontase for shipment by other ocean lines. It is not conceivable 
that the strike will last much longer, however, because those 
taking part in it are so numerous and so necessitous. When it is 
over, the trade undoubtedly will at once resume its old channels. 

The sale of machinery at Messrs. Hawk’s, Crawshay and Son’s 
works at Gateshead, has, so far as it has already proceeded, been 
fairly successful. The ancient tools, of which there were several, 
seem to have realised something more than their value as scrap 
iron, and the modern tools, which there was a considerable 
number, have in all cases gone at fair prices. The proprietors are 
fortunate in having waited until the trade was in its present 
prosperous condition before selling off. Had the auction taken 
place a year and a-half since, it is highly probable that only 
scrap price would have been attained for even the best modern 
——. 

e Northern freight market continues in a firm and healthy 
condition, with the sole exception of the London trade, which is 
affected by the strike there. e tonnage of new ships at present 
under construction is something very large, and many fears are 
expressed by shipowners that the gy trade will be overdone 
and suffer a collapse before very long. It is to be remembered, 
however, that up to June, 1888, the berths in the Northern ship- 
yards were to a large extent unoccupied, and the shipbuilding trade 
only began distinctly to revive about a twelvemonth since. The - 
gate tonnage which has since been built, has, so far, not mn 
large enough to supply the increased demand resulting from 
the revival of trade t! hout the world. Otherwise, freights 
would not remain as firm as they at present are. But now all 
the yards throughout the country are in full swing. Wages 
seem to be settled for some time to come, and therefore 
there is not much anxiety on that score. The vessels being built 
include a large number of great capacity, and with propelling power 
in proportion. The ‘steamers are, as usual, greatly in excess of 
the sailing vessels. All these things point to a superabundance of 
tonnage at some future time. The question is, when it will begin 
to be felt, and this question it is impossible to answer. It is not 
likely that any collapse in the freight market will take place 
for the next three months, at any rate, but after that all is 
problematical. 

A large order for steel castings to be used in the construction of 
certain of the new cruisers just ordered by the British Admiralty 
has been received by the Middlesbrough Steel Foundry Company. 
This concern was originally established by Messrs. Butler Brothers, 
but was considerably extended and turned into a limited company 
a year or twosince. Its melting plant now consists of five Siemens 
furnaces of five tons capacity each. By uniting the charges of all 
the furnaces, a casting of 25 tons weight can be produced as a 
maximum. The usual output of the works is from 40 to 50 tons 
per week, but this is likely to be increased shortly. The plant in- 
cludes lathes, slotting, planing, drilling, and boring machines, and 
saws for cutting off runners. 

Steel castings can therefore be supplied either in the rough con- 
dition or finished to drawing. The company has the great advan- 
tage of being able to import the Spanish ore and scrap iron it 
uses, and export their castings for from 1s. to 2s. 6d. per ton transit 
dues to and from the export vessel, whilst hematite pig iron is 
obtainable from several competing furnaces for a cost of i 
not exceeding 6d. per ton. Such advantages ought to make the 
steel foundry business a profitable one at Middlesbrough, and a 
considerable extension of it may be expected, if only the demand 


for steel castings is maintained. The Admiralty order referred to 
— the stem and stern rudder frames, propeller 
brackets, and engine castings for five cruisers. In addition to the 


above, the company is already occupied with steel gun carriages 

and other Sellers work for our own and foreign Governments. 
The directors of the Tees-side Iron and ineering Works 

Company have recommended to their shareholders a scheme of 





ani its. Some of the latter report, however, that 
the rates are not always fully adhered to in practice. Frequent 
cases occur of customers obtaining supplies under the quotations, 
abatements of 1s. 3d. to 2s, 6d. a ton being made by certain firms 
in order to carry off the orders. 

In the steel trade prices are more firmly adhered to, and in the 
case of boiler plates the principal companies are now quoting as 
much as £9 a ton for the best quality, less 5 per cent. The report 
of the directors of the Steel Company of Scotland for the twelve 
months ending 11th July has just been issued. It shows ay Eyed 
making allowance for the various charges, and adding £20, to 
the reserve fund, the net profit is £47,454 13s, 1ld., out of which 
the directors recommend that £44,604 be appropriated to the pay- 
ment of a dividend of 10 per cent., free of income tax, and that the 
balance of £3747 13s. 11d. be carried to current account. The pre- 
ceding year’s dividend was 5 per cent. 

The iron and steel manufactured goods shipped from Glasgow in 
Ragen week embraced steel goods to the value of £7601 ; iron 
goods, £16,870; machinery, £28,842 ; sewing machines, £4429; 
and locomotives, £5300. 

There is increasing activity at present in the arrangements for 
the importation of Spanish iron, of which very large quantities will 
be required during the next nine or twelve months by the iron- 
masters of the West of Scotland. 

Messrs. Beardmore and Co., of the Parkhead Forge, Glasgow, 
are engaged on a very large casting for the shaft of a dynamo for 
the London Electric Supply Corporation. Upwards of 70 tons of 
metal was run into the mould, which was sunk fully 20ft. into the 
ground. The shaft, which is of Siemens steel, after being hollowed 
out and finished, will weigh about 32 tons, and, it is said, will be 
the largest article of the kind in the world. 

The Manchester Corporation has entrusted Messrs. G. P. Smith 
and Co., iron fence manufacturers, ees with the supply of the 
wrought iron gates to be used along the line of the Thirlmere Aque- 
duct, which is to conduct the new water supply from Lake Thirlmere 
to that city. The contract consists of about 1200 unclimbable 
wicket gates, about 4ft. in height, a part of them 4ft. and the rest 
9ft. in width, and they are to be delivered as required over a period 
of six months, 

A number of fresh shipping orders have been placed with Clyde 
firms within the last week or ten days. 

There is great activity in the coal trade. For furnace coal the 
demand is very extensive, and the shipping department is also 
very busy. The prices free on board at Glasgow are: splint coal, 
8s, to 8s, 3d. per ton; main, 7s. 3d. to 7s. 6d.; ell, 7s. 9d. to &s. 3d.; 
and steam, 8s, 6d. to 9s, 3d. Ayrshire main coals sell at 7s. 6d. to 
7s. 9d., and best soft household at 7s. 9d. to 8s., f.o.b. at the 
Ayrshire — 

The colliers are agitating for an advance of wages, and if the 
above prices are maintained it is likely they will obtain a certain 
increase in the course of the next few weeks, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE are now reasonable prospects of an amicable settlement of 
the differences between the coalowners and the colliers. The con- 
tention of the colliers was for 10 per cent. from the 18th of Sep- 
tember, otherwise a month’s notice. On Saturday an important 
meeting of the Sliding Scale Committee was held, when it was 
decided by the coalowners to offer an advance of 5 per cent., and 
an additional advance if justified by the new scale, which the 
promised should be pressed forward as speedily as possible, This 
temperate concession appears to have been well received. The 
delegates held a meeting to discuss the offer, but could not y 
and an adjournment was decided, in order that the opinions of the 
men might be obtained. On Tuesday several meetings were held, 
and the Jast announcement is that the men are rapidly fallingin. The 
Ocean and Plymouth colliers have been followed by those of Moun- 
tain Ash, and by leading Monmouthshire collieries, and there is a 
tolerable certainty that the whole will give way. The action of 
the n men is much, and favourably, commented upon, having 
up to lately had a scale of their own. With the arrangement of a 
good scale, and the accession of the Ferndale men to the coalowners’ 
scale, another long period of peace may be anticipated. The 
momentous discussion which brought matters into this hopeful 
track was literally a hard fight of nine hours’ duration, when ever: 
possible contingency was debated. The coal trade is now as brisk 
as ever ; last week was one of the heaviest shipments of coal to 
foreign destinations during the year. This, on the face of Barry 
Dock showing a respectable total, seems to support the argument 
at the Barry offering that there would be substantial trade for all. 
Prices are kept up with remarkable firmness ; quotations on Wed- 
nesday were as follows :—Steam, best, 13s. 6d. to 14s,; seconds, 
12s, 3d. to 12s, 6d.; Monmouthshire, lls. 3d. to 11s. 6d.; small 
steam is selling freely at 7s. 3d., and long consignments of laden 
wagons can be seen on every line, House coal is improving in 
demand, and prices are showing an —— tendency. 
quotations are—large, lls. 6d.; small, 9s. 6d., stiffening. 

The high price of coke remains unaltered, and the demand is 
greater than the supply. Prices are 19s. and 20s,; Cardiff and 
Swansea quotations, 17s, and 18s, The coal trade in all its 
branches may be described as most satisfactory, for prices are not 
too high to affect general industries, and they are at a sufficient 
point to remunerate the coalowners and the men. This substan- 
tial condition of things is attracting the eyes of capitalists into 
South Wales especially, but the tracts of untaken ground are small, 








and the number of good going collieries—open to a bid—few, and 
—= price. 
pectation is fixed upon the neighbourhood of Caerphilly for 
new ventures, but the winning must first be announced of 
the deep sinking going on there. The flourishing character 
= the @ a, is rivalled by that of steel, and a 
rge and varied make is going on at improving figures. At all 
of the works the pressure '¥ considerable. iene are as follows ; 
—Pig, Glasgow warrants, 46s, 54d.; Middlesbrough, 43s, 64d.; 
hematite, 54s, 74d.; Welsh bars, £6 10s, to £6 15s.; sheet iron, 
£8 10s, to £9; steel, £9 10s. to £10, demand good ; rails, £5 5s, to 
£5 10s., heavy; light, £6 10s. to £6 15s.; Bessemer blooms up to 
£4 15s, ; tin-plate bars to £5 10s.; Siemens up to £5 17s, 6d. 

The patent fuel trade at Swansea is quiet. 

In the tin-plate trade there is the usual condition of anxiety, 
first, from the increasing price of steel; and secondly, from the 
rumours existing about the Amorican tariff. Last week 50,000 
boxes were exported and 56,000 brought to stock, so there is a good 
bulk of trade being done. At the Swansea Exchange on Tuesday 
the tariff was freely discussed. It was also admitted that the tin- 
plate market en and prices not adequate to the advancing 
state of raw materials. Quotations were :—Cokes, 13s, to 13s, 6d 
Bessemers to 14s,; Siemens to 14s. 6d. 

There is one other canse for anxiety in connection with this trade, 
The men have a union of their own and the employers an associa- 
tion, and each appears to be closing its ranks in a way that ma 
take an ominous turn. The establishment of a union by both 

rties is, of course, for mutual support in times of misfortune; 

t, I would suggest that now is the best possible time for the 
formation of ascale that should ensure ce, If this be not 
done, and that speedily, some friction is to be apprehended. Even 
now some of the rules of the Masters’ Association are being com- 
mented upon ; one in particular, No. 26, which prohibits any mem- 
ber of the association from employing a man without a discharge 
note. This the workmen read as banding the employers against 
individual strikes. It would be a t pity for so great an industry 
as tin-plate has become, and which may be said in its turn to have 
re-invigorated the iron and steel trades, to suffer from any error in 
tactics. Clearly, a good sound scale, broadly and generously based, 
would be most acceptable for all. 

It is stated that Sir W. T. Lewis, who has acquired a large por- 
tion of the old ironworks of Mr. Booker, at Pentyrch, is about to 
put the works in order for a restart. 

Amongst the new companies I note that of Henry Crawshay and 
Co., of Newnham and Gloucester, “‘ coal and iron mines,” £140,000 
in £10 shares. 

The Taff Vale maintains a good price, £253. 

The North Wales coalfield has had an illustrious visitor in the 

rson of the Princess Beatrice, who has descended one of the 

yrexham collieries. The depth of the shaft, 300 yards, is very 
small compared with the f-mile of some of the South Wales 
collieries; but the royal visitor was courageous. The royal visit 
tested local railways to the full, but all passed off without a hitch. 
The Cambrian railways and the Brecon are being put to their best 
efforts at present, and are doing well. The passenger traffic is 
enormous, 








NOTES FROM GERMANY. 


(From our own Correspondent. ) 

THERE is a continued strong upward tendency in the iron trade, 
and during the week there has been a further advance of prices in 
some articles, 

The Silesian iron market continues exceedingly firm, that of pig 
being very brisk, for all the outturn finds immediate sale, whether 
forge or foundry sorts; there is alike good demand for manufactured 
iron and steel, as puddled bars and blooms, ingots and billets, in 
fact, the production is behind the consumption. Under such cir- 
cumstances, of course, all the works and mills are well and regularly 
employed and prices firm, with a rising tendency for next quarter's 
contracts. The steel works are receiving good orders for all kinds 
of railway material, and sales, both of iron and steel goods, are 
very satisfactory. 

In pone the entire iron trade leaves little to be 
desired. Pigs are scarce and dear. Plates and sheets continue in 
very excellent demand ; the same can be said of bars and sectional 
iron. 


No change has taken place in the favourable condition of the 
Belgian iron trade, demand and sale being most satisfactory in all 
branch The Société Cockerill have accepted an order for rails 
for the Havanna at 125f. f.o.b, Antwerp. At the tendering for 
the iron bridge across the Sambre at ion ong Oskar Tos. Lacrois 
offered lowest, at 89,240f. The highest offer, 110,400f., was made 
by the Société de Haine St. Pierre. 

Business in France is steadily improvii Consumption is 
increasing, and the works continue to be well employed. Prices 
have gained in firmness, Paris merchants have put 145f. on 

ers, 

In Rheinland-Westphalia a continued briskness is reported 
throughout al! branches of the trade. The Siegerland and Nassau 
iron ore business is again fairly active. Sales would doubtless be 
larger still if it were not for the actual want of coke obstructing 
more abundant pr tion of the furnaces. Minette of Lorraine is 
brisk of sale; many Spanish ores also are to be met with on the 
market. In the Siegerland last week's prices of M. 10°30 to 12°30 
p.t. net at mines have been well maintained. There is a great 
firmness in the pig trade, Indeed there is every probability of 
future advances, for serious complaints are becoming universal of 
the constant and exceptional rising of coals and coke, and producers 
will naturally be compelled to keep pace with this move- 
ment, Since last report no alteration has taken place 
in the spiegeleisen business, M. 70 for the 10 to 12 per 

e being firmly maintained. Foundry Pig meets 
with most ready sale, so does basic and Bessemer. @ pro- 
duction of the latter was, for instance, in July, 11,445 tons, against 
8167 tons in June; of this plus of 3300 tons, two-thirds have found 
immediate sale. As reported last week, a notable advance on forge 
and foundry pig has been effected, Luxemburg pig alone remain- 
ing unchanged. Great animation is shown in the wrought iron 
business, bars finding a brisk inland demand, while that for abroad 
has also slightly increased of late. The Pp es ee 
wrought iron convention has raised the price of bars M. 7°50 p.t., 
the South German convention only M. 5 p.t. In consequence of 
the increasing demand, the finished iron works are, without excep- 
tion, well employed. The hoop business remains animated, prices 
show a decidedly rising inclination, and have in been slightly 
raised upon the week, The plate and sheet mills continue to be 
well and remuneratively employed. 

The tube works, whose occupation had not been very satisfactory 
for some time past, are expecting an improvement from the lately 
organised Foundry Convention. Owing to recently received orders 
the wagon factories are in fair employment, which will be further 
improved by orders from Breslau for sixteen passenger and freight 
—_ and from Berlin for ninety passenger cars for Government 
railways. 

oe in Essen has joined the railway contractors ; he has lately 
received the concession for the building of several lines in Vene- 
zuela, The main line will go from Caracas to San Carlos vid 
Victoria, Antimans, and Valencia. For the section Caracas- 
Victoria the Government has guaranteed to Krupp 7 p.c. dividend 
on 12,800 dols, capital ; this is the first time the Krupp establish 
ment ranks among the railway contractors, having hitherto only 
taken part, though very prominently, in the supply of rails, &c. 

The total uction of pig iron, including rg, was 
for July, 1889, 371,467t., of which 173,593t. were — Be and 
spiegeleisen ; 35,528 t, Bessemer ; 117,391t. basic; and 44,955 t. 
foundry Pig. e production in July, 1888, was 354,111 t.; from 
January Ist to July 31st, 1889, 2,463,843 t. against 2,460,825 t. for 
the same period the year before, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Aug. 20th, 1889, 

Ar last a strong upward movement has set in 
in nearly all branches of business, During the 
first half. of the year every one kept a light rein 
on enterprise. Now there isa gree expansion 
of manufacturing operations, ilroad business 
is better. Building operations are heavy. Mills, 
factories, and shops are sold to their full capacity, 
and prices are stiffening. This is a rather sur- 

rising condition of things. In monetary matters 
there is no scarcity. llections are easy, and 
business settlements are made with promptness, 
The gross earnings for 129 roads for July were 
31,940,212 dols., against 29,480,505 dols. for July, 
1888—an increase of 84 per cent, The mileage 
this year was 80,014 miles, on which this report 
is based, against 76,673 miles last July. e 
receipts of wheat and corn at anes Gus 
July were over double the receipts ear, 
Meats, 30,000,000 lb., 11,000,000 Ib. 
Cotton crop is large. The output of iron and 
steel is much greater, and orders are crowding 
capacity everywhere except in rail mills, These 
favourable crop and industrial conditions assure 
great activity in manufacturing, commercial, and 
financial circles, Pig iron is selling regularly at 
18 dols, for No. 1 nares ( 16 dols, to 16°50 dols, 
for No, 2, and 15 dols. to 15°50 dols. for mill irons. 
Scotch iron is also selling well. Wire rods cannot 
sell against the competition of interior rods, which 
are laid down here at 43 dols, All kinds of steel 
slabs and billets are selling well at 30 dols. to 
31 dols. here, and the interior mills and bloomeries 
have a month’s work on hand. The upward 
tendency is not likely to force prices higher. 
Manufacturers themselves prefer to fill their 
order books with orders three to four months 
ahead rather than check demand by such an 
advance as would discourage buyers. Blooms of 
anthracite coal are selling at 42 dols.; muck bars 
at 28°50 dols.; merchant 1°60 to 1-90; nails, 
2 dols. per keg; plate and tank iron at 2°10 to 2}c.; 
angles, 2°10 to 2°20; girders, 2°80, The steel rail 
po od are doing a small business at 28°50 dols. 
The copper market is quiet. Leadisactive. Tin- 
plates move quickly. Machinery makers have all 
the work they can take care of. Coke manufac- 
turers in Western Pennsylvania have been 
annoyed by strikes, and this week a few hundred 
Hungarians have been driving workers from their 
mines, ignorant of the fact that the advance 
asked for has been conceded. The anthracite 
coal production is about 150,000 tons per day. 
Stocks, over one million tons. Prices will be 
advanced on September Ist 10c. to 25c. per ton, 

The American Government will expend large 
amounts of money, during the next five or six 
years, in building up a creditable Navy. Within 
the past four years three or four Acts have been 

assed appropriating small sums for that purpose. 
The first important Act was that of March 3rd, 
1885, appropriating 1,895,000 dols. for the con- 
struction of two vessels, one of which will not be 
completed until next October ; the other is already 
finished, and has been placed on dock in New 
York for inting, On A t 3rd, 1886, 
2,500,000 dols. was appropriated for nine vessels, 
one of which was the Vesuvius dynamite cruiser, 
The Act of March 3rd, 1887, provided for the 
building of two cruisers and two gun-boats, On 
September 7th, 1888, the sum of 3,760,000 dols. 
was appropriated for one armoured cruiser of 
7500 tons, one protected cruiser of 5300 tons, two 
rotected cruisers of 3000 tons each, and three of 
tonseach. By the Act of March 2nd, 1889, an 
additional sum of 4,055,000 dols. was appropriated 
for the construction of a number of vessels, one 
of which will cost 1,500,000 dols.; two will be 
steel cruisers, and will cost 350,000 dols. each, 
and will carry batteries of rapid-firing guns; also 
one harbour ram and a dynamite cruiser of tne 
Vesuvius type. 

The new dry dock in New York will be com- 
leted about October Ist; it will be over 500ft. 
ong, and its cost will be about 565,000 dols. The 

dock at the Norfolk Navy Yard will be opened in 
September, and will be about the same length as 
the one in New York, while the cost will be 
496,000 dols. 

The iron trade is in a very healthy condition. 
The anthracite output is 34,277 tons per week, 
and that of bituminous iron 99,720 tons per week 
—an increase of about 8000 tons per week since 
June Ist. The output is being absorbed by the 
current demand, Stocks have declined, and con- 
sumers are purchasing for forward requirements 
against a possible advance in prices, 

The bar mills are crowded with orders every- 
where, as are also the sheet, plate, and struc- 
tural mills, 

Agreat deal of new bridge building is to be under- 
taken this winter, and material will be wanted 
for delivery in December, or sooner. Steel rails 
are selling at 28 dols. in Eastern and 30 dols, in 
Western mills, The activity in the iron trade 
will probably continue throughout the autumn 
and winter, and possibly will extend into next 
spring. . 

The coal trade is very active, and the 
strikes have been oy og In the West bitu- 
minous coal strikes have occurred, chiefly on 
account of the competition of natura] gas, and 
the development of new coalfields nearer to points 
of distribution. 

The financial condition of the country is good, 
but there are evidences that the supply of money 
is not equal to the expanding requirements. 
Business is booming, money is in demand, and 
promoters are calling for large amounts to push 
new enterprises in various directions; and unless 
the Government will be a larger purchaser of 
bonds, a stringency is possible. A great many 
financiers see this danger, and are preparing for 
it in a quiet way. Gold exports have stopped for 
the present. ports from the mining regions 
show that a larger yield of gold, silver, and lead 
can be relied upon for the next six months. 
Many pais are being equipped with the 
best possible machinery, in order to effect a 
heavier production. Notwithstanding the favour- 
able returns from a large number of mines, money 





is being lost in mining enterprises, where invest- 
ments have been e without the tion of 
experts, 





NEW COMPANIES. 
TuE following companies have just been regis- 
tered :— 


Henry Crawshay and Company, Limited. 
This company was registered on the 14th inst, 
with a capital of £140,000, in 4000 preference an 
3000 ordinary shares of £10 each, to acquire the 
businesses of Henry Crawshay and Sons and 
Henry Crawshay and Co., and to acquire any 
coal, iron mines or any other mines, quarries, &c. ; 
to carry on the business of coal and ironmasters, 
uarrymen, saltmasters, and brickmakers in 
Wales and in the county of Gloucester. The first 
subscribers are :— 
Shares. 
Miss Constance Crawshay, 11, York-terrace, 
ra 
a Crawshay, Oaklands Park, Newersham, 
uu 22 26) 66) ts. ah Om ge 20 
*Lieutenant-Colonel Creagh, J.P., Creagh Castle, 
Doneraile, co. Cork .. .. igl ines apie 
*W. Crawshay, Newnsham, Gloucestershire... .. 
J. H. Cha , Wellington House, Woolwich .. 
H. A. M , 40, Rockborne-road, Forest-hill .. 
H. Merriman, 10, 8t. Andrew’s-road, Surbiton .. 
The number of directors is not to be less than 
three, nor more than ten; the first are W. 
Crawshay, Sir Gabriel Goldney, Bart., Tudor 
Crawshay, and F, H. mer qualification, 100 
shares; remuneration, £1000, divisible. The 
business will be taken over upon terms specitied 
in the private Act of Parliament intituled the 
Henry Crawshay’s Estate Act, 1889. Registered 
office, Dashwood House, 9, New Broad-street. 
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Alcoy and Gandia Railway and Harbour 
Company, Limited. 

This company was registered on the 2%th inst., 
with a capital of £525,000, in £100 shares, to take 
over, construct, equip, and maintain railways and 
harbours in Spain. e subscribers are :— 


Shai 

A. Mitchell, 15, Davenant-road, Holloway, clerk 
F. C. C. M. een ee Ebury-street, 8.W. .. 
W. Ross Dyett, 8, Berkeley-road, Crouch End, 
secre DD <5 fos ve ae -cax tas 
as » 40, Rockbourne-road, Forest Hill, 
cler’ aoe AR i ag gs 
H. M. Merriman, 10, St. Andrew’s-road, Sur- 
Meas: Ek 40. <0 ge cee “Ge ee 00 
8. F. Kemp, 1, Doughty-street, 8.W., secretary to 
ey 0) ace! coins: Add) os, ae. es 
F. Breese, 4, Bernard-street, W.C., book-keeper.. 
The number of directors is not to be less than 
three, nor more than five; qualification, £500 in 
preference shares; the subscribers are to appoint 
the first; remuneration, £1100 per annum, £300 
of which is to be paid to the chairman, and the 

remainder divided amongst the other directors, 


—— oo a | 


Johannesburg Electricity Supply Company, 
Limited. 


This company was registered on the 16th inst., 
with a capital of £250,000, in £1 shares, to acquire 
and take over a concession dated Februa th, 
1889, in relation to the supply of electric ight in 

ted by the 
public, The 


Johannesburg and its suburbs, 
Government of the South African 
first subscribers are :— 


8) 

F. 2. Santa, 20, Estelle-road, Gospel Oak, N.W., 
cler en ee ee ee - 
J. Green, 16, Lanhill-road, W., clerk .. .. .. 
P. H. Purdey, 20, Devonshire-place, W., clerk .. 
C. H. Wetherley, 36, Devonshire-road, Forest-hill, 
WOE ok cus as co 50 be Se. 30 ‘00 
R. L. Cousens, St. George's Club, Hanover- 
uare, electrical engineer .. .. .. .. «- 

H. Evans, Mortlake-road, Kew, accountant... .. 
W. Gordon Hughes, 18, Winchester-road, Belsize 
WEG ty cs > <e-- es + we, we ae 
There is not to be less than three nor more 
than seven directors; the first are Sir Charles 
Metcalfe, Bart., Sir Douglas Fox, F. Henwood, 
A. P. Mattheson, and Colonel R. Thynne, C.B.; 
ae £100 in shares; remuneration, 


on 


ee 


- 


, divisible. 


Stanhope Water Engineering Company, Limited. 
On the 17th inst, this company was registered, 
with a capital of £25,000, divided into 1000 6 per 
cent, cumulative preference shares, and 
ordinary shares of 25 each. It proposes to enter 
into an agreement with J. S. Sawrey and Harrold 
Collet, for the acquisition of inventions relating 
to the supply or purification, softening, or filtra- 
tion of water, and for dealing with sewage, dye 
waters, refuse, or polluted water. Power is also 
taken to carry on the businesses of civil, mecha- 
nical, electrical, and telephone engineers, and of 
chemists and contractors. The subscribers are :— 


C. A. Ross, 26, Coventry-street, Piccadilly .. .. 
G. 8. Hawatson, 20, Bucklersbury, engi ae 
*H. Collet, 20, Bucklersbury, engi dnl faa 
E. E. Davies, Sydney Lodge, Twickenham .. .. 
A. C. E. — 8, Guildhall-chambers, chartered 
G. L. Anders, 33, Peak Hill-gardens, Sydenham, 

Cy ae, rae ere ae a 
*J. 8. Sawrey, 20, Bucklersbury, engineer .. .. 

The number of directors is not to be less than 
two, nor more than five. The two subscribers 
denoted by an asterisk are to remain directors so 
long as they continue to hold £1000, in shares or 
stock, The remaining director will be inted 








— ~ 1 leet allan 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 

*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

1888, 


98984. Dampers for Fivxs, J. Keith, Glasgow.—{This 

application having been originally included in 

0, 9898, dated 17th June, 1888, takes, under Patents 
Rule 23, that date.) 


19th August, 1889. 
-— Socket for Enps of Rorgs, J. Robinson, Corn- 
wall, 
ao RaG-BREAKING Macuinges, T. Popplewell, 


ax. 
13,082, CarTripce Extractor, J. and C. H. Slaytor, 
e. 


Sheffield. 
13,033. Stipe CotLar for Doas, J. and C, H. Slaytor, 
Sheffield. 


18,084. Harr Cuiprers, T. L. Phipps, Birmingham. 
13,085, SecuRING LADIES’ VEILs, &e., L. A. Walker, 


eS Sanaa up the Insipe of Ki.s, A. Taylor, 


13,087. ScurcHers, J. Adamson, London. 
13,038, Gov: J. Whiteh , Handsworth, near 


gham. 
13,039. FLEsH-rorMING FLour, D. Turnbull, Chelten- 
m. 
13,040. Foop for Makino Porrince, D. Turnbull, 
itenham. 





13,041, Mariner's Compass Carps and Bow ts, O. 
Phalp, Cardiff 


P 3 

13,042, Preventine Horses Damacine their CLoruine, 
J. Edwards, Rochdale, 

18,043, Spuvwina Macurinery, W. and W. B. Mair, 


iw. 
13,044. Arracninc SHozs to Horszs’ Feet, T. A. 
‘earce, 
13,045. Acquepucr, E. Birch, W. Hallam, and J. Scott, 
Manchester. 


13,046. Cuntvey Tops, W. Bramwell, Manchester. 
13,047. Arc Lamps, J. H. Rider, Halifax. 
18,048. MinzraL ArtiriciAL Tees, J. Rhodes, Shef- 


13,049. Vatve Stop or Batt Vatve, J. W. Turnpenney, 
mdon. 

a, Pavements and Pavino MateriLs, T. Hyatt, 
n 


on. 
13,051. HearTas and Fioors, J. Pierce and T. F. 
Luther, London. 
13,052. Muzzies, J. Symonds, London. 
13,053. Exastic Suzets, L. W. Leeds and P. 8. Justice, 
London. 
13,054. MerHop of Propucina Frerments, L. Meyer, 
ndaon. 
13,055, Fastenines for Gioves, 8. Alford, London. 
13,056. Patrerns, J. C. Mewburn.—(J. Musquin, 


France.) 

13,057. Coin-rrEED TeLePHones, B. Marinovitch and 
G. Szarvady, London. 

13,058. Evaporatinac Apparatus, &., C. W. Guy, 
London. 

13,059. Heatina and Evaporatixa Water, J. Gird- 


wi on. 
13,060, Suzet MetaL Boxes or Canisters, L. Gunn, 


ndon. 

13,061. Extractine ALuminium, H. R. von Dahmen 
and A. Strauss-Collin, London. 

13,062. Printina Macuinezs, J., F., and J. Y. Foster, 
and A. F. Battey, London. 

13,063. Propuctinc Macnesium, H. R. von Dahmen 
an itrauss-Collin, London. 

13,064, Conpenser for Steam Enornes, H. 8. Maxim, 
London. 


13,065. Curonometers, F. D. Denckner, London. 

13,066. Venicies for Gravity Raitways, G. M. 8é 
London. 

18,067. BREECH-LOADING Fire-aRms, J. M. Kerr and W. 
Rogers, London. 

13,068. Lockine Raitway Points, C. Ralston, London. 

13,069. Manuracture of ConrecTionERY CasEs, W. 
Cutler, London. 

13,070. Rartway Brakgs, L. Soulerin, London. 

13,071. Trussinc Macuines, J. H. Howard and G. 
Gibbs, London. 

13,072. MANUFACTURE of Boots and SHogs, A. Sandino, 
London. 

13,073. Comprnep Burrer and Covup.ine, J. Brown, 
h. H. Jones, and J. C. Oakman, London. 

a TRANSPORTING PassENGERS, H. Brockelbank, 

mdon. 


20th August, 1889. 
13,075. Movine Curtains of Doors, W. Holbrook, 
London. 
18,076. Stop Cocks, W. P. Thompson.—(F. Devmel, 


Germany. 

13,077. ALarM Botrie Stoppers, W. P. Thompson. — 
(R. M. Deverauv and J. 8. McDonald, United.) 

18,078. Construction of ArtiFicaL Leos, J. Stubbs, 
Sheffield. 

— Game for Apvertisine Purposgs, C. Alexander, 

i) le 

13,080. Stay Appiiance for Lappgers, R. Whitaker, 
Manchester. 

— hae neg Pires and Casss, D. J. Fleetwood, 


m. 
— ov Pitre Fasarics, &c., G. A. H. Schott, Man- 


chester. 

13,088. Firower Stanp, G. and H. A. Rumbelow, 
Mildenhall. 

— Eoe Sranp, G. and H. A. Rumbelow, Milden- 


18,085. Tra-pors, &c, F. I. Gibbs and W. and J. 8. 
Wright, Birmingham. 
13,086. Economisinc Waste Heat, &c., W. Burns, 
iw. 
13,087. Peiets for Fuzes, H. T, Arbuthnot and G. 
itton. 


00! ’ 

18,088. Loom for Wravinc Netrinc, H. A. Rendall 
and F, W. Rawstron, Bridpo: 

13,089. Liout Fretp TeLecrapn, A. Glen, London. 

13,090. Fiies, D. Wilcox, Wa: 


13,091. Fryina Enoine, J. K. Smythies, Great 





by the subscribers, Qualification, £100 in shares. 
ie company in general meeting will determine 
remuneration. 
The Tower Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £200,000, in £1 shares, to acquire 
land, and erect thereon and use a tower for public 
recreation and for scientific and other purposes, 
The first subscribers are :— 


Shares. 
Sir Edward Watkin, Bart., M.P., Northernden .. 1000 
E. H. Carbutt, 19, Hyde Park-gardens.. .. .. 
H. RLM may nant House, Eglwysbach, 
T. A. Walker, 15, Great George-street, S.W., con- 
. | § > 2a I: 
W. Mewburn, J.P., Wybham Park, Banbury .. 1000 
F. bag Foley House, Portland-place .. .. .. 
R. W. Perks, 9, Clement’s-lane, K.C., solicitor .. 1000 
The number, qualification, and remuneration 
of the directors may from time to time be altered 
and fixed by a resolution of a general meeting, 
but until otherwise fixed there is not to be less 
than three nor more than seven; the first to be 
ema: by the subscribers. Sir Edward 
atkin, Bart., M.P., is appointed chairman, 








13,092, MusicaL Toy, ©. T. and W. Holloway, Bir- 
13,093, ORNAMENTING Tozsacco Poucnses, E. Tanner, 
anches' 


13,094. Ciears for ADVERTISING, M. Buysman, London. 

18,095. Secure Foipinc PortTaBLe InxsTanp, E. 
Ehnlich, London. 

18,096. PREPARING Timper for PuLp, G. Pickles, 


alifax. 

13, , Pen for Ticker Writina, &c., A. C.. Herts, 
ndon. 

13 =. FasTeENING InonworK to Stonework, W. 


fax. 

13,099. GrooRaPHIcAL Batu Puzzie, H., R., and W. 
Strain, Belfast. 

13,100. Box Packers for Tea, F. Billing and T. 
Burdett, B ham. 

ee oe for Pressina Bossins, F. Sedgwick, 


otting! b 
18,102, Stoprerine Botries, W. H. Mellor, London. 
18,103, CLEANING BREECH-LOADING RiFLEs, B, Seiden- 
berg, Lond 


ndon. 
18,104. VENTILATING Rooms, &c., De F. Pennefather, 
London. 


18,105. Cowxs, &c., for Cuimneys, De F. Pennefather 
and M. Walker, London. 
18,106. ProreLiine Street Tramways, J. Hughes and 
. Lancaster, Liverpool. 
18,107. Steam Borters, G. Lentz, London. 
18,108, SareTy Envevores, W. Durran, London. 





ne Dararrine the Patrerns of Garments, E. E 


on. 
18,110. SPRING C.iasps, H. Lehmann, London. 
a Masts and Riooine for Boats, J. G. Daniel, 


on. 
13,112. ORNAMENTAL Work, &c., W. A. K. Gostling, 
London, 


13,118. Boxes for Apvertisine Purposzs, W. G. 
Barnet, London. 
13,114. Darnina, &c., 0. F. Aird.(W. A. R. Aird, 


France. : 
18,115. SHoz Sewina Macuine, A. Eppler, jun., 
Lond: 


on. 

13,116. Pozzuz, E. § 

18,117. CARRIAGE 
Knuth, G. Thom 

18,118. MouLDING 
United States 


er, London. 
uPLINGs, J. H. Smith, J. F. 
, and J, Ewald, London. 
LANES, A. M. Clark.—({D. Babbitt, 


ni 

13,119. Knittinac Macuines, A. Leuneberg, ¥. F. 
Meyer and R. Decker, London. 

13,120. Securina Capsues, A. B, Ovens and Bovril 
Company, London. 

13,121. Empromwery Macuinery, &., J. Mathieu, 
London. 

13,122. Sarety Devices for Rawways, J. B. Torr, 
London. 

13,123. Burrer Saanxs, J. Lones, C. Vernon, E. 

Holden, and R. Bennett, London. 

13,124. AppiTions to Puttey Biocks, E. H. James 
jun., London. 

13,125. Printinc Macuinegs, J., F., and J. Y. Foster, 


don, 
18,126. CHrome Tawninc Leatuer, P. Jensen.—(D. 
Pierson, jun., United States.) 
13,127. Fipre Propucep from Leaves, W. Latimer, 
London. 
13,128. Construction of Guass Ports, A. G. Neville 
London. 
13,129. IncanpEscina ELemEnts for Gas Burners, C. 


a > jon. 

13,130. Steam Enoines, P. W. Willans and M. H. 
Robinson, London. 

18,131. Gas Bursens, 8. K. Shing, London. 

18,132. Fastenines for Divers’ Hetmets, E. de Pass. 
—(La Société de , aa Mécaniques, France.) 


13,133. Bunes for Casxs, T. J. Kedward and R. Dodds, 
London, 
13,134. Stoves, M. Jones, London. 


13,135. Corn ConTRoLLED Apparatus, H. H. Lake.— 


London. 

13,138. Treatine Steet, H. H. Lake.—-{G. W. Cummins 
and J. H. Coleman, United States.) 

13,139. Sewina Macuines, H. H. Lake.—(J. Z. Bert- 
rand, United States.) 

13,140. Dracs for Lornrigs and other Venicies, T. 


er, Glasgow. 
13,141. Removing Heaps of Coat, J. M. Dodge, 
London. 
13,142, Process of Pitinc Coat, &c., J. M. Dodge, 
London. 
ag ~~ Apparatus for CarsuretTTina Air, G. Bower, 


on. 

13,144. Carn Coupiines, N. Newman, London. 

13,145. We1cHinG Scaes, R. E. Glover, London. 

13,146. Fzzp Mecuanism for Musical InsTRUMENTS, 

Malke, London. 

13,147. Cazese Curtine Kwire, A. Adams, London. 

13,148, ALTERNATING CURRENT ELecrric Motors, T. 
Parker, J. H. Woodward, and E. 8. G. Rees, London. 

13,149. Ostainmnc Reciprocatinc Motion from 
Evectric Currents, T. Parker, London. 

13,150. Looms, R. B. Loynd, don. 

13,151. Ore Dressinc Macuine, A. Rickard.—(S. 
Bertenshaw, United States.) 

18,152. CLeantne Borroms of Sxips, H. Birkbeck.— 
(J. Edwards, Marseilles.) 


2lst August, 1889. 


13,153. VentiLatine, &c., Sewers, F. Barnett, London. 

13,154. Winpina Corxs for ELectricaL APPARATus, T. 
Mather and W. E. Sumpner, Fulham. 

13,155. Tappinc Cocks, H. Langton, London. 

13,156. Arr Suprpty to Ovens of KitcHens, B. G. 
Simpson, Sheffield. 

13,157. Ovrpoorn Seat Protectors, B. G. Simpson, 
Sheffield. 

13,158. Evecror Mecuanism of Guns, C. H. Maleham, 
Sheffield. 

13,159. Licutinc Mrvers’ Sarety Lamps, F. Mori and 
O. Y. Rhodes, Halifax. 

13,160. Caimneys for PRevenTING DowN-DRAUGHT, W . 


wys, London. 

13,161. Saeatus for Razor Biaves, W. and B. Parkin, 

Sheffield. 

13,162. Box Puzzur, J. W. Hewarth, Southport. 

13,163. Pocket Knives, J. Barry, Bristol. 

13,164. VENTILATING WATERPROOF GARMENTS, J. Sel- 
craig, Glasgow. 

13,165. SHurrer for PsorocrapHic Purposes, J. 
Brownlow, London. 

13,166. Trousers Srretcuers, C. W. Devonshire, 
Stonehouse. 

13,167. Sewrne Macutnes, W. Robertson, J. G. Orchar 
W. Adie, and T. Robertson, Glasgow. 

13,168. SupportTinec Exvecrric Lamps on Iron Struc- 
TURES, A. McCandlish and 8. H. Heywood, Bred- 
bury, near Stockport. 

— Packine for Pistons, &c., W. M. Crawford 


13,170. Steps for Carriaces, J. H. Williamson and R. 
Jones, Lo . 

13,171. Stupe Vatves, H. W. Houlden, Doncaster. 

13,172. Conpurts for E.ecrricaL Conpucrors, F. V. 
Andersen, London. 

13,173. Feut, J. Holden and J. R. Je: 


m, London 
13,174. Practne Drivine Betts on 


eir Putters, W. 
orn, London. 
13,175. Susstance to Join STEEL with Iron, I. Apple- 
eld. 
18,176. Dis or Puate for Foop, N. M. Hunter, 
iW. 


18,177. Packinc-cases, G. Dawson, Barnsley. 

13,178, Apparatus for SHavine, A. Cochran.—(D. Fair- 
weather, Ceylon.) 

13,179. Orn Lamp, R. Lavender, London. 

13,180. WatTerPRoor Boots, H. Samwell, North- 


ampton. 
13,181, Curtain Rives, W. Taylor, Driffield. 
13,182, INKsTANDs, W. Brierley.—({J. Bamimes, Ger- 


Ye 

x Ties Rartway Cargiaces, J. Radcliffe, 

East Retford, Notts. 

13,184. NEEDLE, &c., Cases, J. Brown and J. Darling, 
Lanarkshire. 


18,185, BepstEaps, E. P. G. Headley and I. Barradale, 
mndon, 
13,186. Sewine Macutnes, W. P. Thompson.—(Z. Stein, 
Germa: 


ny. 
13,187. Nar Bianks, F. Myers, Liverpool. 
13,188. Permanent Way of Rat and Tramways, M. 
Eastman, Liv 1. 
13,189. Utitisine the Rise of Trpgs to oBpTAIN MOTIVE 
Power, W. Brindle, Liverpool 
13,190. PREVENTION and CuRE of Ruretore, W. H. 
‘ister, Eastbourne. 
% x D 


ELECTRO-MAGNETIC PROTECTOR, 
Forster, Pennsylvania, U.S. 
18,192. Sarety Sappie Bars, F. V. Nicholls, London. 
13,193. DiscHaRGING PensoLpDER, T. Hooper and 8. G. 
‘oore, London. 
13,194. Tarcets, H. E. Newton.—({M. J. Keating, New 
South Wales. 
13,195. Coat-cas, W. F. K. Stock, London. 
13,196. Surps’ Loos, F. 8. Pett, London. 
13,197. Propucine Butter and WHipreD Cream, W. 
le, London. 
13,198. Disctosinc ARTICLEs in ExcHANGE for Cory, 
. Everitt, London. 
13, pool State Pencit SHARPENER, &c., H. Fancourt, 
mdon, 
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13,200. Firinc Smaci CuarceEs in Bie Gun Practice, 
J. Ewart, Glasgow. 

13,201. Mera Wuegts for Bicycies, J. H. Betteley, 
London. 

13,202. Sratrron Inprcator, J. H. Batteley, London. 

13,203. Parventine Decay in Woop, J. T. MacMahon, 
London. 

13,204. Doe, &c., Biscurrs, 8. Boorman. London. 

18,205. Lock Nuts and Bo.ts, W. R. M. Thomson.— 
(A. K. Leitch, Ceylon.) 

13,206. Borrurnc Wives, W. Smith, London 

13,207. Navicatine the Arr, G. L. 0. 
London. 

13,208. De_rverinc MgeasuRED Qvuantitizs of Liquips, 
F. E. MacMahon, London. 

13,209. Packinc Dry Cake and Puppinc MIXTUREs, 
F. H. Harvey, London. 

13,210. Bicycres, E. Doring and F. A_ Siegert, 


‘Davidson, 


mdon. 
13,211. Sanp-movutprsc Macuines, A. L. Teetor, 


ndon. 
13,212. Evaporatinc Apparatus, R. Reichling, 
London. 
18,213. Gravity Enorne, H. Fussner, London. 
es Spimnaneeras, Giass Wixpows, &c., W. Gritten, 
mdaon. 
13,215. Sevr-contarsep SusPenpinc Device, T. J. 


Johnson, London. 
13,216. SHevter for Watcumes, H. L. Meadows, 


mdon. 

13,217. CoLourine Marrers, H. H. Lake. —{ Wirth and 
Co., Germany.) 

13,218. ArTiriciaL TeeTH, H. H. Lake —(A. H. Parker 
and A. H. Stoddard, United States.) 

13,219. Axe and TooL-HANDLE Fastener, S. 0. Cowper- 
Coles, London. 
220. Retauninc Stroprers in Borries, H. H, Lake. 
—+F. Pain, France.) 

. Jourtine Pirss, O. Brown, London. 
13,222. Steam Generators, G. Diirr, London. 


22nd August, 1889. 

13,223. E.ecrropgs for E:ectric Lamps, C. W. Beesly, 
London. ; 

13,224. Inrostnc Apparatus, E. Ringaud, London. 

13,225. RDERS on HaNDKERCHIEFS, J. Rydeheard, 
T. Noble and W. Slater, London. 

13,226. Strrcainc or Biypinc Papers, A. H. Bliss, 
London. 

13,227. Carpinc Enatnes, T. Knowles, Manchester. 

13,228. Brusnes for Painters, &c., J. Oates, Hudders- 


field. 
13,229. Utiisrsc Winp Power for Enornes, J. Adams, 


ent. 
. MecnanicaL Sea-sartinc Motion, A. W. 
Tinker, Blackpool. 
13,231. Sparcer, V. R. Taylor, London. 
13,232. PasseNcEeR and Luccace Conveyance, C. H. 
Sanders, Bristol. 
13,233. *‘Tux” Guipes for Cap Macutnes, J. J. Broad- 
bent and Co. and I. Wilson, Bradford. 
13,234 Se_r-actinc Mugs, J. Hudson and J. Vaughan, 
anchester. 
13,235. Looms for Weavinc, E. and F. Hardman, 
Manchester. 
13,236. Vewtitatinc Caps, &c., G. Robinson and 8. 
Edwards, London. 
13,237. OrnNaMENTING TEXTILE Fasrics, E. Ogden, 
Manchester. 
13,238. Gates or Doors for Lirrs, A. W. and H. W. 
Brewtnall, Manchester. 
13,239. Blowers and Exxausters, W. A. Carlile, Bir- 


mingham. 

13,240. Vatve Gear for Steam Enorxes, M. Wilson, 
Ww. 

13,241. Iyprovep Paper Fastener, E. C. J. Devis, 


jirming! " 
18,242. ApsostaBLe Back for Booxs, W. F. Norman, 
Cheshire. 
—. Iuprovep Coat Cottar Sprines, 8. Cook, 
ndon. 
13,244. Improvep Bau Pozzie Game, W. 8. Royston, 
London. 
—_, Stirrup LeatHer ATTacuMENT, E. Alderson, 
ndon. 
13,246. Manvracture of Livo.evum, &c., T. Mitchell, 
London. 
13,247. Way of Pressinc called Rotter Presser, J. 
cCoig, London. 
13,248. Tune Wrencu, 8S. Buckley, Guidebridge, near 
Manchester. 
7. Protection during Harr-cutrina, J. M. Wright, 
01 


on. 

13,250. Ticker Hotpers for Rartway Passencers, H. 
J. M. Russell, Glasgow. 

13,251. Ticker Hotpers for Rartway Passencers, H. 
J. M. Russell, Glasgow. 

13,252. Atracuine Top Pieces to Heexs of Boors, F. T. 
Adams, London. 

13,253. ~ Crasps, &c., B. J. B. Mills.—({P. Coste, 

Trance. 

13,254. Puzzies, H. Saunders, London. 

13,255. ADVERTISING Mep14, 8. A. Hart, London. 

13,256. Surcicat Instruments, H. A. Laurence, 
London. 

13,257. CLEANtNG Carpets, A. Nightingale, London. 

13,258. FItTERING Apparatus, H. Mundorf, London. 

13,259. Avromatic DynamMometers, P. Everitt, London. 

13,260. AvuTomaTic WeicHinc Macuings, P. Everitt, 


on. 

13,261. Looms, C. A. Oertel, London. 

13,262. GLass-LINED TuBinc, H. Dudley-Cooper and J. 
Selby, London. 

13,263. ADVERTISING on Penciis, T. E. Edwards, 
London. 

—. Manvuracture of Acetic Acip, J. Farmer, 


ow. 
13,265. CLeantnc Borter Furnace Fives, J. Laird, 
Ww. 
13,266. CoLourine Martrer, O. Imray.—( The Farbwerke 
vorm. Meister, Lucius and Briining, Germany.) 
13,267. CrrcuLarR Sawinc Macurvyes, J. H. Hamilton, 


London. 

13,268. Skates, A. Pirovich, London. 

13,269. Process for Carrotinc Skins, M. J. A. 
Dargelos, London. 

13,270. APppLyinc Bows to WatcH Penpants, 8. Goode, 


mdon. 
—. Lockine Device for Cocks and Taps, A. Smith, 
m 


on. 

13,272. Kettie, J. Wenham, London. 

13,273. Arc Lamps, C. Julian, London. 

13,274. Bit for Ronaway Horses, F. V. Nicholls, 
London. 

13,275. Sarps and other FioaTinc Vessets, O. T. 
Hobday, London. 

13,276. Preventinc Rattway Co..isions, J. Walker, 


mdon. 
18,277. Manuracture of Provectites, M. Gledhill, 
on. 
13,278. Macuinery for Currinc Cork, J. Wiederkehr, 
mdon. 
13,279. SewacGE Deoporisinc Apparatus, J. Arnold, 
London. 


on. 

13,280. Dismyrectinc Sewer Gases, &c., J. Arnold, 
London. 

13,281. Frre-escapes, R. C. Romanel, London. 

13,282. Securrnc Exvecrric Lamps in Venices, G. F. 
Slatter, London, 
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13,283. Locking CoLLaPsiBLe Boats, E. L. Berthon, 
London. 

13.284. Toorn-sruse, W. F. Norman, Mottram-in- 
Longdendale. 

13,285. AppING UP Money, Weiacuts, Xc., J. D. Burton, 
London. 

13,286. Batrinc Guarp for Cricket, W. F. Norman, 
Mottram-in-Longdendale. 

13,287. Sarery Lappers and Trestiss, R. Whitaker, 
Manchester. 

13,288 Puzzir, H. Henson, New Chilwell. 





13, al Winpow Sasnes and Frames, A. D. Trengove, 


mdon. 
18,290. ATTACHMENT for ALARM ULocks, J. W. Houghton, 


Manchester. 

13,292. Screw Borrte SroprrR Extractor, A. G. 
Newton, Sheffield. 

13,293. Cycte Hanopie-sars, T., F., and E. Warwick, 
Birmingham. 

13,294. Lusricators for Stzam Enoines, W. James, 
Chester. 

13,295, Pauetres, E. Hoyle, Bradford. 

13.296. Warcuman’s Te.t-Tae, T. R. Andrews and T. 
Preece, Bradford. 

13,297. TeLePHone Movrupisce, R. Cotterell, Cross- 


myloof. 

13,298. SuspenpeR for Lapres’ Wear, C. 8. Jones, 
Woodford. 

= Dyernc Textite Marerias, J. H. Chaudet, 


vi . 
13,300. istInc and Lowering Burnps, J. Gamblin, 
Birkenhead. 
13,301. Steetmakine and other Furnaces, W. Deigh- 


ton, S. 

13,302. Facitrtatine Rererence to Maps, H. Duncan, 
London. 

13,303. Puayinc Games, A. Douglas, Dundee. 

13,304. WateRPRoorine Trousers, L. L. Noar, Man- 
chester. 

13,305. Stites, W. Davis and J. Crouch. Birmingham. 

13,306. Stirrvups, G. Barker.—{W. H. Pearson, United 
States.) 

13,307. Stratner, B. Jubb, Leeds. 

13,308. Brake, W. C. Habicht, Edinburgh. 

13,309. GeneRATING CaRBonic Acip Gas, C. Estcourt, 
Manchester. 

13,810. Locxise Nuts of Botts, T. H. Ramsden, 
Bramhope, near Leeds. 

13,811. Linmya for Moutps, W. J. Nunn and C. W. 

mi rham. 
13,312. Mettine Furnaces, D. Colville, jun., Glasgow. 
13.3138. Drawrnc Wire, J. M. Hunter, Newcastle on- 


Tyne. 
13.314. Exrractinc Corks from Borries, H. 8. B. 
Goodall, London. 
13,315. Botriinc Liquips, M. Lumley, London. 
13,316. Cork 8 . J. D t, London. 
13,317. Ratcuet Druitt, T. Daniels, London. 
13,318. Prorecrion when Savino, G. Hollingworth, 


mdon. 
13,319. Steam Generators, C. J. Allport, London. 
13,320. Sappies of Bicycies, L. A. Parrock, London. 
13,321. Home Trainer, F. T. Blake, Kent. 
13,322. Evecrric Siena.s, E. J. P. Mercadier, London. 
13,828. CanRyYiInG Main Leaps along Streets, W. 
Smethurst, London. 
13,324. Purirication of Lusricatine Orn, J. Deuss, 
London. 
13,325. Locomotion by Cirockwork, W. C. Edwards 
and A. G. Sparkes, London. 
13.326. Heatine and VentiLatinc, W. R. Maguire, 





ndon. 
13.327. Rovers for Empossinc Paper, B. M. Brew, 


mdon. 

13,328. Drarn Pires, P. Jewell, London. 

13,329. WaTeRPROoF, &c., MaTeRiaAL for Roortne, C. 
M. White.—(A. Blank, United Seates.) 

13,330. Sprinc Matrresses, H. Reinhold, London. 

13,331. Courtine Gear for Larues, H. J. Haddan.— 

R. Bossard, Switzerland.) 

13,332. Trp-caps for Umpreuas, T. Collieu, London. 

13,333. TyPe-writinc Macurines, H. H. Lake.—(G. C. 
Blickensderfer, United Stutes.) 

13,334. Recisterinc the Receipt of Money, H. A. 
Miles and H. F. Amsden, London. 

13,335. Carpets, A. 8. Oetzmarn, London. 

13,336. Evecrric Arc Licats, C. Wells and J. Brown, 
London. 

13,337. Srirrups, E. Edwards. —({L. Belloni, Italy.) 

13,338. Sprinc Motor, W. Barnes, London. 

13,339. Doc Coiiars, M. A. E. Hare, London. 

13,340. WeicHtne Sca.es, C. H. Bartlett, London. 

13,341. Borer Tuses, A. Witcomb, London. 

13,342. Disner, &c., PLates, E. Reilly, London. 

13,343. Preparmsc CHemicaL Compounns, H. H. Lake. 
—{ Wirth and Co., Germany.) 
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13,344. ELECTRO-THERAPEUTIC Cap, W. P. Thompson — 
(T. Bermann, Germany.) 

13,345. ANTI-CORROSIVE Composition, W. P. Thompson. 
—(P. Leonard and P. Zen, Italy.) 

13,346. Pickinc Motion of Looms, A. Clegg, Man- 
chester. 

7. Fraxce Jornt for Tunes, W. J. Ford, Deptford. 

13,348. Broocn Pim, W. T. er, caster. 

13,349. Sarery Bicycxes, J. E. Gill, Farsley. 

13,350. Frxinc and Apsustinc Mop Nats, R. Hall, 
Hazlehurst. 

13,351. Knirtine Macnrines, C. Terrot, Bradford. 

13,352. Rovine Frame Bossins, D. Irvin, J. Sellers, 
and F. Ainsworth, Manchester. 

— Stream Borter Furnaces, W. Fairclough, Man- 


c r. 
13,354. Stzam Generators, J. Blake, Manchester. 
13,355. Pouzzig, J. Cadbury, Birmingham. 
13,356. Boxes for Cottectinc Money, J. W. Ingram, 


‘irmingham. 
— Construction of Bicycies, T. Redman, York- 
13,358. Distnrectine, W. A. Yearsley and G. W. Dean, 
Lancasbire. 


13,359. WaTER-CLOsET Pay Receiver, T. J. Haslam, 
jun., Dublin. 

13,360. Expansion Bottom for Teapots, P. H. Ash- 
berry, Sheffield. 

oo Se.r-rockinc Bassinetre, H. Rimes, Cam- 

ridge. 

13,362. Rotary Morors, R. Alston, G! Ww. 

13,363. Evaporatino Liquips, J. Nicholas, London. 

13,364. oe Toys, C. Young and A. T. Coles, 

ge Wei 

18,365. CLostinc and Openinc Pockets, H. Hast, 
London. 

13,366. Cranks, O. F. O. Jorgensen, London. 

13,367. Rope-sprnninc Macuine, J. Mertens, London. 

13,368. Water Gavoine Fittines, G. Mock, London. 

13,369. Cutters or Draitt, H. Renold, W. T. Goolden, 
L. B. Atkinson, and 8. C. G. Gold, London. 

13,370. Morpant for Dygine, J. M troyd, London. 

13,371. Since Neep.ie Tececrapns, T. H. Parker and 
and G. W. Fairall, Birmingham. 

13,372. Hansom Cass, C. Flower, G ow. 

13,373. Weavine Carpets, E. Potter, J. Lewis, and J. 
Youngjohns, London. 

13,374. Rattway Sicnaits, G. G. Byrne and E. F. 
Gascoine, London. 

13,375. Puzziz, A. Thomas, London. 

13,376. Sprnnine Tops, D. Mellor, London. 

13,377. SeL¥-HEaTING Iron for Lauxprigs, J. 

McC: y, don. 

13,378. CrrcuLaR Kwitrinc Macuines, W. Heidel- 
mann. London. 

13,379. Device for VentitaTiInc Rattway Cars, C. 
Huelser.—(B. M. Turnbull and B. W. Taylor, United 
States. 


13,380. Door Lock, G. Zachmann, London. 
13,381. VeLocrrepes, O. Schwan, London. 
13,382. Water Levet Inpicator, &c., M. Beckers, 


on. 
13,383. Construction of Cornices, H. A. Perry, 
London. 


13,384. Pocket Protector, J. Yates, London. 

13,385. Rerricgratina Meat, G. Wilson, London. 

13,386. CoLourtne Matters, Clayton Aniline Com- 
pany, H. Bull, and J. Hall, London. 

13,387. Heatinc Steam Generators, F. M. C. Diener 
and J. Stockinger, London. 

—.. K-KEEPERS’ Hanp Rest, J. J. Oliver, 


jon. 
13,389. SoLenorps, H. Harper, London. 
13,390. Coxe Ovens, W. Fritsch, London. 





13,891. Apparatus for Rarsino, T. Bass, London. 
18,392. Bearwos for Suarts, C. Golay, London. 
13.393. Opentne Suarr Locks of Lirtrs, H. H. Bock, 


London. 
18,394. Zosc Sappie Paps for Harness, L. Barnett, 
London. 
13,395. Sapptes for Bicycies, L. A. Parrock and G. 
utler, London. 
13,896. Tapertnec MetaLuic Tuses, &c., W. H. Butler, 


mdon. 

18,397. SHirt Fronts, H. E. Kleiner, London. 

13,898. Separation of Sopic CHLoripEe from CaLcic 
Cuoripg, F. M. Lyte, London. 

13,399. Numperinc Apparatus, H. A. Lake —(la 
Société Anonyme dite, Imprimerie et Librairie centrales 
des Chemins de fer, Imprimerie Chaix, France ) 

18,400. Couptines for Ramway Carriaces, A. B. 
Ibbotson, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


405,604. Avromatic Vatve Cock, J. F. Carpenter, 
Berlin, Germany.—Filed August 6th, 1888. 

Claim.— (1) The combination of a piston or diaphragm 
having a stem, a lever pivotted to said stem and 
movable by the piston or laphragm, fixed projections 
which become the fulcrums for said lever at opposite 
ends of the throw of the _ or diaphragm, and a 
plug and lever extended therefrom and connected to 
the first-named lever, all arranged to operate substan- 
tially as and for the purpose described. (2) The plug 
y and the plug y!, loosely ted to and op 
by the first-named plug, combined with a piston or 
diaphi n and a compound lever connected therewith 
po with the plug yand attaining its fulcrum at oppo- 





[405,694] 


site ends of the throw of the piston or diaphragm, 
substantially as and for the purposes described. (3) 
The bination, with an aut tic valve, of subst. 
tially the character described, for railroad brake sys- 
tems and other purposes, of a compound lever, a 

iston or diaphragm having a stem connecting the 
ooer and piston or diaphragm, fixed projections for 
shifting the lever as throwa by the piston or dia- 
phragm. and a connection between the valve and lever, 
substantially as described. 





+ 405,'766. Apparatus ror Convertinc Crupe MeraL 


INTO MALLEABLE [Ron on STEEL, J. IW. Bookwalter, 
Springfield, Ohio.—Filed October 18th, 1888. 
Claim.—A converter having at the bottom two 
chambers, one for holding the body of metal, the other 
communicating with the first at a point below the 





normal surface of the metal and constituting a 
conversion chamber, and a blast pipe communicating 
with the conversion chamber and arranged to direct 
the blast upon the inflo current and upward from 
the conversion chamber, su tially as set forth. 


405,'795. Gas on Hyprocarpon Vapour Enarne, L. C. 
and B. Parker, Kansas City, Mo.—Filed February 
Siena) hydrocarbon engin 

Claim.—({1) In a gas or hydrocarbon vapour e, 
the combination, with the power cylinder, the charging 
pistons, of the pipe or tube con- 

ha an arm provided with 

an air inlet anc a gas inlet and an automatic check 

valve, said pipe or tube connection itself ha a 

check valve, the tion chamber provided with a 

valve seated in the lower open end of the heating tube 

of said chamber, all arranged in the said tube or pi 
connection, and means for operating said valve, su 
stantially as and for the purpose eset. (2) Ina 
gas or hydrocarbon vapour engine, the com! on of 
the power cylinder, the charging cylinder, and their 
pistons, the pipe or tube omnes between said 


405,795] 


= == 


SS 





cylinders, said pipe or tube connection having an arm 

rovided with an automatic check valve and a 
nlet and air inlet, the additional check valve 
supplied to said Pipe or tube connection, and the 
ignition chamber having a heating tube and a valve 
seating in the lower open end of said tube and having 
its stem extending through a guide tube and provided 
inward from said valves with an enlargement or k- 
ing adapted to seat itself "ep a around the inner 
end of the valve-stem gu age on the angle lever 
having one arm acting upon the stem of the ignition 
valve and its other arm acted upon by a cam-actuated 
rod, and the spring acting upon said angled lever to 
normally hold the ignition valve closed, substantially 
as described. 


405,812. Compounp Enaing, G. Westinghouse, jun., 
and F. M. Rites, Pittsburgh, Pa.—Filed February 
alt a. binant 
im.—(1) In a compound engine, the combination, 
substan as set forth, of two cylinders each bored 





out toa larger anda smaller diameter in the upper 

and lower portions, respectivelyof its length, trunk 
istons ating aatd cylinders, a crank shaft journalled 
n w the cylinders and provided with 
positely set cranks, ting rod li 


is x the 
a te to the pins of said cranks, two valve chests 
communicating by ports one with the other and with 
a common suppl” vipe, and communicating indepen. 
dently with a com: on exhaust pipe, ports leading from 
each valve chest into one of the cylinders adjacent to 
opposite ends of its larger bore, and a pair of distribu. 


[405,812] 








tion valves reciprocatingin the valve chests, each of 
said valves having a tubular body, a r of end 
istons, and a series of ports interposed between the 
y and the end pistons, said valves being adapted 
to supply steam to the lower cylinder ports from the 
spaces around their bodies to transfer steam through 
their rts and bodies from the lower to the upper 
cylinder ports and to exhaust steam from the upper 
cylinder ports by their upper end pistons. 


405,817. Promotine Compustion 1n Furnaces, W. P. 
White, Manchester, and &. Wallbank, Bolton-le- 
Moors.—Filed December 20th, 1888. 

Claim.—The ey — yey: and 
boiler, of the air pipe } ig 1e ler and 
ve M escribed, the fan 


delivering into the furnace flue, as 


: 


























J and its casing situated at the outer end of said pipe 
and the steam pipe g, extending from the boiler an 
ae a steam jet for actuating said fan, substan- 
tially as described. 


824. Process or Cotorrpistnc GoLp Orgs, 7.D. 
Bottome, Hoosick, N.Y.—Filed December 28th, 1888. 
Claim.—(1) The process of pee mer os rn gold or silver 


ore by ig the 

ore to the action of dampened chlorine dissolving 
the chlorides formed thereby in a solution of sodium 
thiosulphate, and reducing the metallic thiosulphates 
by electrolysis, substantially as described. (2) The 
process of recovering precious metals from their ores, 
consisting in pulverising the ores to an impalpable 
—— with superheated steam, treating the warm 

isseminated floating ore with sprays 

chlorine, wetting 

of a thiosulphate, and subjecting the filtered liquor to 
the action of electrolysis, substantially as described. 
(3) The process of effecting a thorough and continuous 
chlorination of gold and silver bearing ores by sub- 
mitting the finely pulverised floating disseminated ore 


405,824] 





to the action of dampened chlorine gas, substantially 
for the purpose as herein described. (4) Th ) process 
of treating ores of the preci metals, consi in 
——s the ores to an impalpable powder, gl 
eated steam, forcing the powdered ore through a 
spacious chamber while subjecting the disseminated 
ore to the action of dampened chlorine, which is forced 
into the said chamber by means of atomisers, dissolv- 
ing out the metallic chlorides formed thereby by sub- 
mitting the powdered chlorinated ore toa bath of a 
8 thiosulphate liquor, filtering the resulting 
metallic thiosulphate solution, and subjecting it to 
electrolysis, substantially as herein described. 


405,866. Frux Carrier, J. C. Bayles, East Orange, 
N.J.—Filed May 22nd, 1889. 

Claim.—(1) The combination of the welding fiux 
with a fibrous material adapted to hold the flux in the 
joint to be united, substantially as herein set forth. 
(2) The combination, with the welding flux, of fine 


[405 866) 

wire net, as and for the set forth. (8) Iron 
wire gauze coated with ated borax, as and for the 
purpose set forth, (4) A continuous ribbon of iron 


wire gauze coated fluxing material, as and for 
the pupose set forth. 








Sept. 6, 1889. 
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LOCOMOTIVE PRACTICE IN AMERICA. 
Dv AN AMERICAN ENGINEER, 


Jupaine by the appearance of every locomotive on this 
continent, there seems to be only one position in’ which it 
is possible to place the cylinders, and that is outside the 
frames. Such an obsolete meghine as an inside-cylindered 
engine is never seen here, ite use having been discarded 
in the earliest days of locomotive building .in America. 
There were two good reasons urging this ‘departure from 
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no obstruction to prevent the cover being moved circularly 
on its seat, the studs are removed, the faces ground 
together, and the joint made with red lead, boiled oil, or 
black japan ; some use copper wire or other material such 
as asbestos without grinding, but the process of facing up 
with a scraper so familiar in England is never seen here, 
it would be considered too slow. Copper wire is the 
material always used for making the steam chest joints | 
because it is so universally successful. 


compound engines which are brought forward, it seems 
very likely indeed that all objection to their use in 
England will gradually die out. They are very easy to 
get at, do not give any trouble by corrosion from the con- 
tents of the smoke-box, and they undoubtedly permit a 
cheaper, simpler, more direct, and much more mechanical 
connection to be made with the driving wheels than that 
allowed by the inside cylinder. The crank axle, so heavy 
| and expensive, yet so untrustworthy, is not required, and 
there is not so much danger consequent on a broken con- 





The method of making the joints of steam pipes hq 
an the 


cylinders, &c., is much cheaper and better t 


English practice ; one being the difficulty and cost of 
FIC 
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obtaining crank axles, this difficulty being at that time 
much more formidable and costly to overcome here than 





















necting rod; they permit the use of any size cylinder 









































AMERICAN LOCOMOTIVE ENGINE CYLINDERS. 


a method of scraper-faced joints ; they are always | 
m 


e with what is known as a “ ball-and-socket” joint. 


in England ; the second reason was that the extent of | They are machined to shape with specially-made tools, 
country and scarcity of trained labour necessitated the | then ground together, and two bolts only are required to 


building of locomotives in the simplest manner and with | hold them perfectly tight, the whole joint being made or | 


all the working parts easily accessible, so 
that the engine drivers could keep the en- 
gines running as long as possible without the 
assistance of a locomotive machine shop. 
Outside cylinders give the accessibility, and 
also made the use of the parts and the method 
for repairing them more easily grasped by 

















desired, without being compelled to place the steam chest 
and valves in an awkward or undesirable position, and 
make slide bars and everything else connected with 
the cylinders much easier to examine, and cheaper to 
repair. That they make an engine larger and look 
clumsier is allowed; but nearly all other 
objections urged against them have no value. 
In America it would not be admitted that 
they make an engine unsteady or liable to 
leave the track, nor can any one show that 
they do so unless a large amount of play is 








men with little experience or training on a 








locomotive ; and in this position they have 
given such entire satisfaction that it would 
be absurd to change it in the present state of 
the art of locomotive design. American en- 
gineers have become so accustomed to placing 
the working parts in full view, that all 
designing is now done with the idea, “acces- 
sibility of parts,” constantly in mind, and 
this idea is often carried to extreme lengths. 

There is very little difference in the design 
of the cylinder barrel, ports, &c., in the two 
countries, except so far as the different loca- 
tion of cylinders and steam chests makes a 
difference imperative ; the metal is the same 
thickness, steam passages and clearances 
about the same, but the ports are made 








eee |) 








allowed around the axles and axle-boxes 
through neglecting to adjust the wedge horn 








blocks, &c., for wear. The bar frame so rigid 
transversely, the well-balanced driving 
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2F elie r, 




















4A wheels, and the perfect arrangement of 

springs, does away with all such objections 
to outside cylinders. They are certainly 
more exposed when placed in that position ; 
but that the exposure does any harm has 
hardly been suggested, as they are always 
carefully lagged and covered to prevent 
radiation. 

The steam chest is always placed on top of 
the cylinder, which position has many advan- 
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tages; it is so easily taken down that it makes 
it exceedingly convenient and cheap to ex- 
amine and repair the valves and valve seats ; 











longer here, and with vantage. The i . 
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general plan of the cylinders used varies lates 


considerably ; some are like engravings Figs, 
1 to 6, consisting of two separate cylinders 
and a distance piece between the frames, 
forming a saddle on which the smoke box 
rests. Another plan, shown by engravings 
Figs. 7, 8, and 9, and most generally followed, 
is to make two castings only, each casting 





but, on the other hand, it is very much ex- 
posed, and, strange to say, there is hardly 














forming one cylinder and half the saddle, the 
two being bolted together in the centre of 
the engine. This design makes a more rigid 
connection than the former between the 
cylinders themselves and between the cylin- 
ers and the frames, and also avoids a num- 
ber of steam-tight joints between each cylin- 
der and the saddle, which are necessary in 
that design. Perhaps the only reason for 
using the three castings at the present day 
is the cheapness to repair should any disaster 
overtake either cylinder, as it would not 
then be necessary to replace so large a cast- 
ing. There is nothing special or novel about 
these designs, An effort to design the 
cylinder so as to fit either side indiscrimi- 
nately is usually made. Care is taken to 
make all steam and exhaust passages of ample 
size, and the pe ge are so disposed that 
the steam will not pee fracture by expansion of 
their walls—a trouble which has often arisen. One 
difference from English practice quickly noticed is the 
small number of bolts considered sufficient to make the 
oints of cylinder and steam chest covers; this practice 
as nothing whatever but cheapness to recommend it, 


often gives a great deal of trouble through leaky joints. 
These leaking cylinder cover joints have caused a great 
diversity in the method of making them. When there is 
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any effort made to clothe it properly, so that 
there is undoubtedly great waste of steam in 
consequence. This position necessitates the 
use of a rocker or intermediate shaft when 
using the link motion, but this is not regarded 
here with the same hostility it is in England ; 
the large bearing surfaces now used in con- 
nection with it destroy all irregularities, and 
the results are quite satisfactory. Of course, 
if the steam chests were placed between the 
frames, the rocker arm would not be required, 
and this position would very materially 
lessen the waste of heat by radiation; but 
then it necessitates a greater distance from 
valve seat to cylinder barrel, and therefore 
entails really more waste through large clear- 
ance spaces, besides which there would be 
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AMERICAN LOCOMOTIVE CYLINDER. 
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re-made very cheaply indeed. These joints on the cylin- 
ders have another advantage in allowing the use of cast 
iron steam pipes, any small difference in length or angle 
of pipe being easily taken up by them. In England a 
great many objections have been urged against the use of 


| outside cylinders; and ibly, with the locomotive as 
and, combined with the use of tallow as a lubricant, it | zs ‘ia i 


made in England years ago, these objections had great 
weight; but it would be hard pea to find anything 
serious to urge against using them as they are used on the 
American locomotive. And, judging by the designs of 





somewhat greater difficulty in examining and 
making the necessary repairs to valves and 
valve seats. 








INDIAN IRRIGATION AS PROFIT- 
ABLE ENGINEERING WORKS. 
AurtuoueH the history of Indian irrigation 
is an exceedingly interesting study, it is be- 
lieved to date from the remotest antiquity, 
so that whilst it has lost accuracy of detail it has gained 
in accreted doubtfulness. We will in that which fol- 
lows commence with the present century, when the 
late Honourable East India Company turned its serious 
attention to this all-important subject. In or about 
the year 1830 the Eastern and Western Jumna Canals 
were opened, the former by the late Sir Proby Caut- 
ley, the latter by the late Sir W. Baker. Nearly 
twenty years after, in 1848-49, that splendid engineerin 
work, the “Great Ganges Canal,” which was designed an 
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constructed throughout by the late Sir Proby Cautley, 
was opened by the late Honourable James Thomason, then 
a aaa of the North-Western Provinces of 
nD 
On the annexation of the Punjab in April, 1849, Lord 


Napier of M —then Lieut-Colonel Napier—was 
speemeen the first chief engineer, who immediately set 
about organising a staff for the survey of the present Bari 


Doab Canal, which was partially opened in 1859; the 
great mutiny of thetwopreceding yearshaving considerably 
retarded the completion of the work. Since that time the 
construction of perennial irrigation canals, the improve- 
ment and extension of inundation canals, has steadily pro- 
gressed in the Punjab. Attention is drawn to this branch 
of engineering by the Irrigation Revenue Report of the 
Punjab for the last official year 1887-88. This report is 
dated Lahore, the 17th December, 1888 ; and bearing in 
mind that irrigation is carried on well into the month of 
October, this early issue of the report, accompanied as it 
is by innumerable statistical tables and maps illustratin, 
the areas commanded and actually irrigated by the seve’ 
canal systems, reflects great credit on the officers of the 
Panjab Irrigation Branch of the Public Works Depart- 
ment. 

The oldest perennial canal in the Punjab is the Western 
Jumma Canal, the capital expenditure on which at the 
close of 1887-88 amounted to 1,08,82,656 ; the receipts 
to Rs. 14,05,068; the working expenses to Rs. 5,91,745: 
leaving a balance profit of Rs. 8,13,323, being a return of 
7°47 per cent. on the capital expenditure. After deduct- 
ing interest charges there still remains a balance credit to 
this canal of Rs. 2,90,75,541, which means that the old 
Western Jumna has repaid the Government of 
India Rs. 3,99,58,197 over and above the amounts 
expended by the late Sir W. Baker. It is necessary to 
explain here that the old Western Jumna Canal has been 
entirely reconstructed and extended, the new Sirsa branch 
being at present under construction. Prior to this recon- 
struction the old Western Jumna Canal was repaying the 
Government of India 25, and even 27 per cent., on the 
original capital outlay, hence the enormous accumulation 
of Rs. 3,99,58,197 standing at the credit of this canal. 

The area irrigated during the year by the Western 
Jumna Canal amounted to 237,821 
acres, which will be vastly increased 
when the new Sirsa branch shall have 
been completed. The duty per cubic 
foot of discharge was, for the kharif 
or harvest crop, 108 acres, and for the 
rabi or spring crop, 48 acres. The 
proportion of flow to lift irrigation has 
been very favourable on this canal, 
being flow, 96 00, and lift, 4°00. The 
estimated value of the crops irrigated 
by this canal during the year was 
Rs. 1,35,19,922, against Rs. 1,16,78,994, 
being an increase of Rs. 18,40,928, a 
result highly encouraging and satisfac- 
to As previously remarked, these 


year’s operations being a profit of 1°45 a9 cent. on the The last and latest completed perennial canal in the 
capital expenditure from Imperial funds, against 0°51 Punjab is the new Sidnai Canal. This canal, which is 
during the previous year. Had full water rates been only 37 miles long with 112 miles of distributaries, takes 
levied the total receipts would have been as follows:— | out from the tail of the river Ravi, almost at the point of 
Water rates, Rs. 9,77,413; miscellaneous, Rs. 54,535; confluence with the river Chenab, the headworks being 
making a total of Rs. 10,31,948. But as the canal is only situate near Serai Sidhoo in the Mooltan district. This 
in its infancy, full rates were not im . Thus Govern- | canal is classed as an inundation canal in the Irrigation 
ment relinquished voluntarily Rs. 3,16,688. Full rates | Revenue Report of the Punjab for 1887-88, though it is 
are seldom levied when the canals are first opened, and | not very clear why it has been so classed, seeing that it 
until the cultivators have thoroughly appreciated the | is provided with a head weir and regulating head, which 
enormous advantages and blessings of irrigation, which purely inundation canals are entirely unprovided with, 


| 


{ 





generally requires three to five years to impress on their 
minds, as Punjabis especially are extremely conservative, 
and can see or understand no reason why they should 
depart from the practice of their ancestors. This is 
where the kindly advice and influence of the district and 
canal officers operates to the lasting advantages and 
benefits of the cultivators. The canal was opened by 
the Marquis of Ripon in 1883-84, and irrigated in that 
year only 5030 acres, which has steadily increased to the 


The most prominent feature on this canal system is the 
increase in receipts from water power, which amounted 
during the year to Rs. 31,923, against Rs. 14,222 during 
the previous year, being an increase of Rs. 17,701, due to 
the completion of additional flour mills. Navigation also 
yielded revenue amounting to Rs, 9134, from ts and 
rafts availing themselves of the cheap water carriage 
afforded by this canal. Remissions amounting to 
Rs. 11,732 were made on this canal during the year, 
which, the chief engineer adds, was not excessive, when 
the area irrigated—390,965 acres—is taken into considera- 
tion. The 
kharif or harvest crop, 68 acres, and for the rabi or spring 

crop, 117 acres. There is practically no lift irrigation on 

this system of canals, flow irrigation having been 99 57, 

and lift 0°43. This is very satisfactory. 

The estimated value of the crops irrigated by the Sir- 

hind canals during the year 1887-88 was Rs. 1,11,25,837. 

against Rs. 63,12,348 in the previous year, being an 

increase of Rs. 48,13,489-which is also highly satisfactory | 
and encouraging. 

The next perennial canal in the Punjab is the Swat 





close of 1887-88 with an irrigated area of 390,965 acres. | 


uty per cubic foot of discharge was, for the | 


and is in reality a perennial canal. The capital expenditure 
up to the close of the year 1887-88 on this canal amounted 
to Rs. 7,49,495. The receipts amounted to Rs. 1,42,761, 
the working expenses to Rs. 41,009, leaving a balance 
profit of Rs. 1,01,752, being equivalent to a return on the 
capital expenditure of 13°57 per cent. This result in the 
second year’s operations of this canal is highly encouraging 
and aeons gy in designing future irrigation projects in 
the Punjab. In the foregoing calculation of protits and 
percentage, however, no allowance was made for interest 
| charges; but after deducting these charges, there still 
remains a balance of Rs. 73,596 profit, being equivalent 

|to a return of 981 per cent. on the capital invested. 
| Here again it should be mentioned that the hearty 
co-operation of the Deputy Commissioner of the district 

| has been mainly instrumental in bringing about these 
| splendid results. Major J. B, Hutchinson, Bengal Statf 
Corps, is the officer alluded to, being Deputy Commissioner 

‘of Mooltan, Mr. L. F. Maclean, M.LC.E., being the 
| executive engineer who designed and construc the 
canal. The duty per cubic foot of discharge utilised on 
this canal during the year under review was, for the 
kharif, or harvest crop, 91 acres, and for the rabi, or 
spring crop, 68 acres. There is no lift irrigation on this 
‘canal. The area irrigated was 75,284 acres, and the 
estimated value of the crops raised by irrigation from 
this canal during the year amounted to Rs. 17,01,388, as 
against Rs. 7,53,669 during the previous year, being an 
increase of Rs. 9,47,719. The foregoing completes the 
review of the perennial canals in the Punjab. The next 
are the Inundation canals, and first of these is the Upper 
Sutlej inundation canal system. The capital expenditure 
invested in these canals up to the 

close of the year 1887-88 amounted to 

Rs. 5,77,251. The receipts amounted 

to Rs. 1,61,841, the working expenses 

to Rs. 1,59,689, leaving a small balance 








of Rs, 2152, being an equivalent to a 





return of 0°37 - cent. on capital, as 
against a loss of 3°35 per cent. in the 











ry. 
figures will be enormously increased 





on the completion of the new Sirsa 








branch. The next in point of seniority 
in the Punjab is the Bari Doab Canal, 
the capital expenditure on which at the 
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close of the year 1887-88 amounted to 
Rs. 1,61,54,012. The receipts amounted 
to Rs. 16,36,665. The working expenses 
amounted to Rs. 5,30,727, leaving a 
balance profit of Rs. 11,05,938, being 
equivalent to a return of 6°85 per cent. 
on the capital expenditure. There has 
been a steady increase in the profits on this canal during | 
the past five years. The duty per cubic foot of discharge | 
utilised on this canal was, for the kharif or harvest crop, 

66 acres, and for the rabi or spring crop, 125 acres. 

Remissions of revenue to the amount of Rs. 9,734 

were made by the financial commissioner on account 

of crops damaged by hail, and Rs. 94,876 were re- 

mitted by the executive engineers. These extensive 

remissions of revenue reflect the highest credit on the 

Imperial and local governments, as proving in the clearest 

manner the extreme indulgence with which the so-called 

down-trodden cultivators are treated under the beneficent 

rule of the English in India. The proportion of “lift” to 

“flow” irrigation is not so favourable on the Bari 

Doab as on the Western Jumna Canal, having been, flow, 

89°11, and lift, 10°89. This discrepancy is explained by the 

fact that all canals designed during the last twenty years 

are invariably designed for flow irrigation, which pays 

full rate to Government, whereas lift irrigation pays half 

rate only, which makes a considerable difference in the | 
receipts. The area irrigated by this canal during the 

year amounted to 409,911 acres, and the estimated value 

of the crops raised by this irrigation amounted to | 
Rs. 1,46,34,240 against Rs. 1,22,93,174, being an increase 

of Rs. 23,41,066. The discharge of the river Ravi at 

Madhopore, where the canal takes out, was on December | 
19th, 1887, equal to 1512 cubic feet, and on January 19th, 
1888, at the same | wees was 1353 cubic feet. At Shadera, 
near Lahore, the discharge of the Ravi was, on December 
19th, 1887, 324 cubic feet, and on January 19th, 1888, 
equal to 306 cubic feet. These discharges of the several 

rivers from which canals take out, are observed twice each | 
cold season with the utmost accuracy. The discharge, or, | 
rather, full supply, of the Bari Doab Canal is equal to 
3000 cubic feet per second. The Ravi, however, was 
exceptionally low during the cold season of 1887-88. 

The next and most magnificent canal in the Punjab is 
the Sirhind Canal. This splendid canal takes supply from 
the river Sutlej, at Rupar, and measures in British terri- 
tory 319 miles, and in native states 223 miles, or 542 
miles in all. The capital expenditure on this system of 
canals amounted at the close of 1887-88, from Imperial 
funds, Rs. 2,31,86,184; from contributions (native 


states), Rs. 1,32,39,497; being a total capital outlay of 
Rs. 3,64,25,681 ; the total receipts amounted to Rs. 7,15,260; 
the working expenses to Rs, 5,49,824; the result of the 
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previous year. 

The duty per cubic foot of discharge 
appears to have been ninety-five acres 
for the irrigating season, which, as the 
canals are inundation, was for thekharif 
crop only ; inundation canals not being 

rennial, and consequently unable to 
irrigate the rabi or spring crops. The 
percentage of lift to flow irrigation on 
these canals was unfavourable, having 
been flow 91°47, lift 8°53. Lift irriga- 
tion cannot be avoided on inundation 
canals, as the supply entering the heads 
is so entirely dependent on the height 
of the water in the river from which 
the canals derive their supply ; and not 


aa 








AMERICAN LOCOMOTIVE CYLINDERS: —(See page 195.) 


only on the height of water in the river, 
but also on the direction of the river 
itself, as during one season the river 
may be flowing past, and quite close to 


River Canal. The capital expenditure on thiscanal to the | the canal heads, and during the next season it | be, 
close of the year was Rs. 34,55,203; the receipts amounted | and frequently is, flowing “ee the opposite side of the 
to Rs. 1,03,257; the working expenses were Rs. 90,123; | valley, some three to five miles distant from the canal 
leaving a balance of Rs. 13,134, being equivalent to a | heads. The canals, however, seldom take out or obtain 
return of 0°38 per cent. on the capital expenditure. This | their supplies from the main channel of the river, but 
appears to be a small return on the capital expenditure on | from creeks and side channels fed by the main stream ; 
this canal, but this is more apparent than real, as this consequently the state of the river—that is, its height 
canal is merely in its infancy, and is really more of a | and direction during the inundation season, from April to 
political work than otherwise, as it was designed as a October—is a constant source of anxiety to the officers 
means of diverting the lawless and wild tribes on the | employed on the inundation canals. The area irri- 


| this canal contemplated an area for irrigation of 90,000 


border into more legitimate employment than raiding, and | 
this they have already ae to appreciate as mani- 
fested by the steady demand for, and increase in, the area 
irrigated and in water rates. The original project for 


acres only, whereas during the year 1887-88, the area 
actually irrigated amounted to 96,686 acres. 

This increase in irrigation and reclamation of wild 
border tribes of hitherto fanatics to peaceful employ- 
ments is extremely satisfactory, and refiects great credit on 
the civil and canal officers employed in the district, as it 
is only right to mention that but for the cordial and 
hearty co-operation of the civil officers of the districts 
canal officers would be, to a great extent, powerless. The 
duty per cubic foot of discharge utili on this canal 
was also very fair, having been for the kharif or harvest 
crop 89 acres, and for the rabi or spring crop 150 acres. 
There is no lift irrigation whatever on this canal, another 
feature greatly in its favour. With reference to the 
apparent discrepancy between the duty of a cubic foot of 
ee on the kharif and rabi crops, it must be borne 
in mind that the former is com of crops requiring 
almost constant and deep irrigation, the crops being 
sugar-cane, rice, cotton, indigo, millet, &<.; whereas the 
ge crops, of which the rabi consists, as barley, wheat, 

, require very light irrigation, besides a cold weather 
—_ requires much less than the kharif, which is essen- 
tially a hot weather crop, requiring more frequent and 
copious irrigation. The length of the Swat River Canal 
is only 22 miles, with 116 miles of distributaries; the full 
capacity of the canal is 700 cubic feet per second dis- 
charge. 

The estimated value of the crops raised by irrigation 
from this canal during the year amounted to Rs. 23,13,479, 
as against Rs. 17,94,558 in the previous year, being an in- 
crease of Rs, 5,18,921, which is also highly satisfactory. 





gated by the Upper Sutlej system of inundation canals 
during the year 1887-88 amounted to 138,637 acres, and 
the estimated value of the crops raised amounted to 
Rs. 35,84,360, against Rs. 26,09,626 during the previous year. 

The Lower Sutlej and Chenab Canals :—These canals are 
also Inundation canals. The capital expenditure up tothe 
close of the year 1887-88 was Rs. 1,10,102; the receipts, 
Rs. 608,828; the working expenses, Rs. 4,20,077; leaving 
a balance profit of Rs. 1,88,751, being equivalent to a 
return on thecapital expenditure of 171°43 per cent., against 
Rs. 2,15,517 and 195°74 per cent. in the previous year. 
On the Sutlej series there was a falling off in the area 
irrigated amounting to 34,343 acres, roge owing to 
the unfavourable condition of the river, while on the 
Chenab series there was an increase of 7326 acres over 
the preceding year. The proportions of lift to flow irri- 
gation are not given in the report of these canals. The 
area irrigated by these canals during the year amounted 
to 297,595 acres, and the estimated value of the cro 
raised by means of this irrigation was Rs. 71,67,756. The 
figures of the previous year are not given. 

The Indus Inundation canals :—The capital expenditure 
on this system of canals at the close of the year 1887-88 
amounted to Rs. 7,08,911; the receipts amounted to 
Rs. 2,85,688; the working expenses to Rs. 3,12,217, being 
a loss amounting to Rs. 26,529, or equivalent to 3°74 per 
cent. on the capital invested. The total loss to Govern- 
ment on these canals amounted at the close of the year 
1887-88 to Rs. 26,189, against Rs. 34,493 the previous 

ear. The percentage of flow to lift irrigation on the 

ndus canals was as follows:—Flow, 89°29; lift, 10°71, 
which is not excessive on this class of canals, The area 
irrigated by these canals during the year was 190,478 
acres, and the estimated value of the crops raised by this 
irrigation amounted to Rs. 54,39,571, against Rs. 46,76,245 
in the previous year, being an increase of Rs. 7,63,326. 
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The Chenab Canal:—This is an entirely new inunda- 
tion canal, and is the only one, it is believed, of this class 
initiated by the British Government, all the other Inun- 
dation canals having been years, ibly centuries, in 
existence before annexation in April, 1849, Indeed, this 
was the only style of canal ever attempted by the native 
sovereigns and rulers of India prior to the advent of 
British administration, the only works of improvement of 
these canals by the British Government having been the 
improvements in the heads and alignment of the main 
channels, and construction of bridges and distributaries. 
These represent the capital expenditure quoted in each 
instance, except the Chenab Canal, which is entirely new. 
The capital expenditure at the close of the year under 
review amounted to Rs, 25,83,804 ; the receipts amounted 
to Rs. 256; the working expenses to Rs. 59,941 ; being an 
estimated loss of Rs. 59,685. As, however, the canal was 
only opened for the kharif crop, and only irrigated an 
area oF 4 4872 acres, it is a fair to institute a com- 

rison in this case at all. e supply in the Chenab 
during July, August, and half of September was ample, but 
the river fell rapidly after this date, and as rice and all 
other crops had been totally destroyed by drought, the 
Government remitted all water rates. These circum- 
stances have clearly demonstrated the absolute necessity 
for permanent weirs and regulating heads for all new 
irrigation works, and this necessity is candidly admitted 
by the chief engineer, and will probably be rectified before 
the final completion of the canal. 

The Mirzaffargurh Inundation Canals :—No capital 
account has been kept of this system of canals, which are, 
nevertheless, believed to constitute a full executive 
division. This omission it appears absolutely necessary 
to rectify, as no reliable comparison can be made unless 
this all-important information is entered in the report, 
all other information being comparatively worthless. The 
receipts, including enhancement of land revenue, were 
Rs. 3,74,755 ; the working expenses were, Rs. 1,92,804 ; 
leaving a balance profit of Rs. 1,81,951. The area irri- 
gated during the year was 2,80,527 acres, and is steadily 
increasing. The estimated value of the crops raised by 
this irrigation was Rs. 73,32,733, as against Rs. 80,26,944 
in the previous year, which is owing to a revision of rates 
under the orders of Government. 

The Shapoor Inundation Canals:—This small system 
of canals was not constructed or initiated by the irrigation 
department at all, but by a former Deputy Commissioner 
of the Shapoor district, it is believed the present Sir 
William Davies, K.C.S.1., lately member of the Vice-Regal 
Council of India, and certainly reflects the highest credit 
on their originator. The capital expenditure up to the 
close of the year amounted to Rs. 40,739; the receipts 
amounted to Rs. 41,255; the working expenses to 
Rs. 16,773 ; leaving a balance profit of Rs. 24,582, bein 
equivalent to a return of 60°34 per cent. on the capit: 
expended, and the balance of revenue at the credit of 
these canals at the close of the year amounted to 
Rs. 129,787. The area irrigated by these small canals 
was 16,812 acres, and the pele | value of the crops 
matured by this irrigation amounted to Rs. 4,02,699. 
These canals are entirely under a native supervisor, who, 
during the year under review, was Gulam Farid Khan, 
the native extra assistant Revenue Commissioner of the 
Shapoor district, to whom the successful result of the 
year’s operations is mainly attributed by the Deputy 
Commissioner of the district. 

Concluding observations and suggestions :—The Punjab 
irrigation report for the year 1887-88 shows that the value 
of the crops and produce matured by the canals of the 
province has been higher by 117 lacs of rupees than it 
ever was before; that the profits have increased by six 
lacs, and are now equivalent to a return of 4 per cent. on 
the capital outlay; and the chief engineer, Colonel F. J. 
Home, R.E., and the officers of the irrigation department 
have been especially complimented by his Excellency the 
Viceroy, the Lieutenant-Governor of the Punjab, and pro- 
bably by the Right Honourable the Secretary of State for 
India, ere this, on the highly successful result of their 
labours. 

From the foregoing examination of the working of the 
Punjab canals it appears perfectly feasible to design and 
construct irrigation works in India which will pay quite 
as well as railways, if not better. Indeed, it would 
appear as if irrigation works should have the preference, 
on the principle of first raising the crop before the means 
of transport are provided, or canals and railways might 
proceed more hand-in-hand than has hitherto been the 
case. It is also believed that there is considerable sco 
for what is generally known as “tank irrigation” in the 
Punjab, especially in the Kangra Valley, where, by means of 
embankments, masonry or earthen, or a combination of both 
concreteand puddle, across gorgesand valleys, aconsiderable 
area for a might be developed by this means. The 
discharge of the river Sutlej, as observed, near Mamoki— 
the former headquarters of the Upper Sutlej canal system 
~—was ascertained to be, on the 19th December, 1887, 
4667 cubic feet per second, and on the 19th December, 
1888, to be 4542 cubic feet; this being the cold season 
discharge of the Sutlej. From the map which is appended 
to the Bari Doab Canal, it would appear to bequite feasible 
to divert this supply into a canal taking out from the 
right bank of the river Sutlej at Hariki, a little above the 
historic battlefield of Sobraon, so aligned as to pass near 
Kasur, Chunian, and Sheregurh, thence down the original 
line towards Mooltan, irrigating en route the hed 
Montgomery and Jhang districts, and finally discharging 
either into the Sidhnai Canal, or one of the Lower Sutlej 
and Chenab canals, near Mooltan. The water now lost 
vid the Vahn escape should be diverted into this canal at 
or near Wan-Radha-Ram. This canal would also probably 
convert the present Kutora, if not the whole “"e Sutlej, 
canals from inundation into perennial canals. It seems a 
pity that such a large quantity of water should be 

rmitted to flow past a which so urgently need it as 
fontgomery and Jhang. Projects were submitted 
during the year for the Sirsa branch of the Western 
Jumna Canal, and a perennial canal from the left bank 





of the Jhelum River. The first was sanctioned in 
the beginning of the present year, and the second, pro- 
baby, bee been sanctioned ere this. A survey for an 
“inundation” canal was also started from the left bank 
of the river Chenab at Cheniote, intended to irrigate the 
Jhang and Montgomery districts. As the Chenab at 
Cheniote flows between rocky banks over a rocky bed, it 
would appear to be a pity to sacrifice these advantages, 
not to construct a perennial canal at this point his 
canal should be carried down and discharge into the 
Sidhnai Canal head at Serai Sidhoo; thus no waste by 
escapes would occur. Had the Chenab Canal been taken 
out at the foot of the Jamu Hills where the river enters 
British territory above Sialkote Station, it is believed a 
better site for head works, and a far better command of 
level for flow irrigation might have been obtained, also 
abundance of building materials. Probably this may 
yet be accomplished, as it seems a great pity to put ina 
permanent weir and regulating head at Chenawau, near 
Wazeerabad, being a great deal too far down the river 
for flow irrigation. The Punjab presents an unrivalled 
field for irrigation works, which the experience gained on 
the Sidhnai Canal clearly demonstrates can be designed 
so as to return 10 per cent. on capital outlay, thus proving 
that irrigation in India can be easily made a paying 
engineering work, which is the aim and object of this 
article. Command of level for flow irrigation, a proper 
alignment, and avoidance of — digging, will insure 
this result; and as these points have now been for the 
past twenty years the aim of officers charged with the 
duty of designing new canals, there is little fear of poor 
— of capital on all future canals and irrigation works 
in India. 








THE ORGANISATION OF LABOUR IN THE 
DOCKS 


Tue great strike in the East End of London has ve 
actuelle attracted considerable attention to the doc 
labourers, and created a great interest in the manner in 
which these labourers are organised by the dock companies, 
the work they have to do, and the method in which they 
do it. At first sight it must seem rather remarkable that 
a class of the community whom it has been customary to 
regard as representing absolutely the lowest stratum of 
ourindustrial society, and as consisting entirely of what are 
called “ unskilled labourers” should be able to combine 
at all; and it will further strike most people as very 
deplorable that the dock companies should have allowed 
themselves to be at the mercy of the dregs of the popula- 
tion. One would imagine, on the one hand, that so large a 
constituency as the refuse of London, and so demoralised 
a section of society as the dock labourers are supposed to 
be, would scarcely possess sufficient self-sacrifice and self- 
restraint to unite in a body and act corporately for a 
common object, and this, too, in so orderly a manner that 
no single act of flagrant lawlessness has been brought home 
to any one of them. On the other hand, the impartial 
observer would probably express surprise to learn that 
such powerful and such important ies as the dock 
companies should depend upon the flotsam and jetsam, 
the ebb and flood of humanity, the waifs and strays ofa 
great city, for the raw material from which to draw 
their daily supplies of labour. There can be no 
doubt that the carrying trade is one of the 
most important, if not the most important, of the 
trades of Great Britain, and therefore it seems strange 
that this trade, upon which some maintain the very life 
of this country depends, should be in so precarious a con- 
dition. One would have thought that the dock companies 
would have found it advisable, if not indispensable, so to 
organise their labour that they might always have a 
competent staff at their back, be wholly independent of 
the floating population of loafers at the East End, and 
not, as they appear actually to be, absolutely compelled to 
engage the beggars from day to day, or rather from hour 
to hour, who clamour at their gates; and that, too, at 
wages which are insufficient to support life. When it is 
borne in mind that the dock charges of London are such 
as to make this port the most expensive of any in Eng- 
land, not to speak of the Continent, we feel strongly 
inclined to ask whether there is not some great blunder 
somewhere; whether the dock companies are not pursuing 
a policy that is at once unpatriotic and foolish; and 
whether they are not trying to make profits at the 
expense of the lives of their labourers. The most extra- 
ordinary thing about the whole question is that they 
scarcely pay a dividend at all, and that they are governed 
by committees composed of members of Parliament and 
public men of various kinds, who are not likely to take a 
narrow view of their duties. On the one hand, then, we 
have afloating staff of labourers, whodeclarethat their work 
isso precarious, and that their wages are so inadequate, that 
they are insuflicient to keep body and soul together; and, 
on the other hand, at the other end of the chain, if we 
may use that simile, there is a large constituency of share- 
holders who get no adequate return for their capital in 
the shape of dividends. From a calm consideration of 
these self-apparent facts, we are apparently forced to 
accept one of two conclusions: either the carrying trade 
of England, and particularly of London, is not so profit- 
able as is supposed, or else the docks are badly managed, 
or are over-weighted with capital. 

Although it is pretty generally admitted that the last 
explanation is probably the true one, namely, that the 
dock companies have spent more money than ~~ ae 
hope to get a reasonable return for, this fact would be no 
excuse for an endeavour to make a profit out of starvation 
wages. In other words, that the dock companies of London 
should employ the very lowest _—_ of London loafers, who 
are at their mercy, is held to be indefensible. But as a 
matter of fact, it is a mistake to suppose that the genuine 
dock labourer is an unskilled labourer, in the lowest sense 
of the word. He isnomorean unskilled labourer than the 
pitman or the iron puddler. The dock officials know 
this, and told our representative as much. The genuine 
dock labourer requires a considerable amount of skill to 





be of any use to the dock companies, and of this they are 
well aware; but for various reasons they prefer to close 
their eyes to this officially, to pretend that they will 
engage anyone who presents himself at their gates, and 
thus to throw themselves open to the veriest dregs of the 
labour market. By this means they enlarge their con- 
stituency, they increase the competition, and they reduce 
the market value of that labour. One of the dock super- 
intendents told our representative that some of the men 
who presented themselves at the gates as competitors in 
the labour market were of so little use as labourers, 
that he, as a private individual, would not even pay 
them 4d. an hour, much less 6d. Our representative then 
asked him whether these men were uot—when found 
wanting—at once dismissed ; but he was informed that 
this was not the case. As, however, the men complain 
that they are often dismissed after working no more than 
two hours, there is every reason to believe that men who 
are found inefficient are sent off. The contract system, 
which is so much complained of by the men, is the neces- 
sary outcome of this method of open competition. 
Having found that the men who present themselves at 
the dock gates, attracted often from every part of Eng- 
land by the hope of getting work, are frequently unfit for 
the work required of them, or simply useless, the dock 
companies have in many cases deputed the engagement 
of these men to contractors who know the men, and 
select those that are of use. The consequences are often 
disastrous. In the first place the contractor is accused, 
and with perfect justice, of favouritism. He engages the 
men, who stand awaiting his arrival, and have in some 
cases come from a distance and waited since day-break so 
as to be the first, by giving them tin tickets. These, of 
course, the contractor dispenses amongst his favourites 
without any reference to the time of their arrival; and 
he is perfectly right in doing so, for, as we shall see 
presently, it is to his interest to see that he secures effi- 
cient workmen. Armed with this tin ticket a labourer 
can now come to the dock gate, aud is at once admitted. 
It is maintained by the workmen that the contractor is 
amenable to all kinds of influences which he ought really 
to resist ; such, for instance, as an occasional drink, or even 
direct bribing in the shape of commission. The contractor 
being a human contractor, that is, in other words, a broker 
in the labour market, it is not surprising that he should 
endeavour to make as much money ashecan. Neverthe- 
less, it is directly to his interest to get efficient men, for the 
fewer the men he employs, and the sooner his work is 
done, the more money will he get for himself. We will 
take an illustration. Supposing a ship arrives and has to 
be unloaded, and it is determined to unload her by con- 
tract, a contractor is asked to estimate the cost of un- 
loading her, or part of her. He estimates for a certain 
sum, and if he can save on his estimate, he pockets the 
difference. The dock companies rather encourage this, 
because, although they do not publicly recognise it, they 
admit that dock labour requires a certain knack and 
skill which only comes by practice. In some cases, how- 
ever, the dock companies have thought it fairer to let the 
men have the benefit of auy economy in the work which 
they may have effected by extra exertions, and this is 
their mode of procedure. They summon what is called a 
“ ganger” or foreman of a gang, and negotiate with him 
instead of with a contractor, and if he effects a saving he 
is bound to divide the balance among the men who have 
worked with him on the job. But the secretary of the 
dock companies himself admitted to our representative 
that many difficulties stood in the way of an equal dis- 
tribution of the bonus or surplus which has come to be 
called the “plus.” Frequently there are less hands at the 
end of the job than there were at the beginning, owing to 
the fact that as the men work their way down in the hold 
of the ship there is not room for so many to work 
together as there was at a higher level, and consequently 
in subsequently dividing the “ plus,” the ganger has to 
make some very nice calculations which are probably not 
always unassisted by personal bias. Further, to collect 
the plus which is due to them, the men are expected to 
seek out the ganger, who is to be found on certain days 
in a neighbouring public-house, where he expects a drink 
from each recipient of a share of the plus, and sometimes 
the price of the drink exceeds the value of the plus, and 
hence the men may not care to fetch what may remain to 
their credit, the consequence being that the ganger keeps 
it, the good intentions of the company notwithstanding. 
In fact, this system of “ plus,” which the companies seem 
to regard as an excellent method of inciting the men to 
work their best, appears to be little less than useless, for 
even if the men worked slowly, they would receive the 
sum the work was originally estimated for, and their only 
gain is one of time, probably a very doubtful acquisition 
to those who do not always know how to make the best 
use of their leisure. 

It will be seen that the dock companies do not indis- 
criminately engage anyone who solicits work, but 
generally employ a middleman to select the fittest work- 
men; this middleman may be called a ganger or a con- 
tractor; it matters little, be will be equally hated by the 
labourers. But so alive are the dock companies to the 
importance of having at least some men at the docks who 
can be relied on, and who are trained to the work, that 
they have a large staff of permanent workmen whom they 
divide into two classes; the men in the first class get 35s. 
a week, and the men in the second 25s. These, however, 
are not to be found at the Victoria and Albert Docks, 
where a very superior class of labourers is employed in 
the grain and timber trade, and these receive as much 
frequently as 10s.a day. The question naturally arises, 
why not have the work done entirely by these permanent 
men, and why not keep a sufficiently large staff of them? 
The answer of the dock companies is, non possumus. They 
maintain that ships are so very eccentric in their arrivals 
that it is quite impossible to form even an approximately 
correct estimate of the number of hands that would be 
permanently required. They would probably admit that 
by having a large staff of permanent, trustworthy men a 
saving might be effected, inasmuch ag that the work of these 
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would beso much better and more quickly done than that 
of the casual labourers; but they maintain that in these 
days of competition steamers have to be unloaded rapidly, 
and arrive uvexpectedly, and consequently it is quite im- 
ible to have a sufticiently large staff of permanent 
ands always ready. By encouraging loafers, however, 
a constant supply of cheap labour is kept continually 
waiting at the gates. : ’ 

Though these reasons seem fairly conclusive, their force 
is somewhat weakened 7 the fact that the dock superin- 
tendents state fairly and squarely that the trade of the 
Port of London is now so organised and so regular that it 
varies but little, and that it is quite possible to estimate 
with a nicety the amount of shipping to be docked at any 
given time. If this be so, the main argument of the 
companies falls tothe ground. But another consideration 
will show how very slender is the foundation on which it 
is based. Although the ships are all unloaded by the 
dock companies, who employ the floating population of 
East London waifs and strays at minimum wages to do 
it, the vessels are loaded at the cost of the shipowners, 
who employ a body of men called stevedores, for this 
kind of work. These stevedores are regular tradesmen 
serving under master stevedores, and they are paid at the 
rate of 6s, per day of nine hours. If it pays the 
shipowners to employ regular skilled workmen to hoist, 
oak, and load their goods for them, surely it is not too 
much to say that dock companies might make an effort 
in the same direction, t us see in what respect 
the work of unloading a ship is inferior to that of 
loading it. The stevedore’s work consists, as we have 
stated, in slinging packages and hoisting them into 
the vessel by the aid of a donkey engine, and then 
stowing them, and skill is required on the part of 
the foreman, to stow properly. The dock Jabourer’s 
work, on the contrary, may be divided into two cate- 
gories—the work in the hold, and manipulating the 
goods after they are landed. We will suppose that a 
vessel has put into a dock, the merchant who holds the 
bill of lading passes an entry to clear the goods through 
the Customs, and the dock company holds the goods until 
this bill of lading is presented together with the freight 
release. By Act of Parliament a ship is allowed 
seventy-two hours to determine whether she will un- 
load or not. As soon as she determines to unload, the 
expense of clearing the ship is roughly arrived at by an 
empirical scale, which partakes of the nature of a rule-of- 
thumb calculation. A ganger is appointed to the ship, 
and he works under the superintendence of the deputy on 
the quay, who is sometimes assisted by one of the com- 
pany’s foremen. In unloading there is little backing— 
the bulk of the work is done by machinery—but there is 
some trucking. The labourers have also to discriminate 
between the goods marked for landing and those that are 
unloaded over-side into the barges of lightermen, who 
then take the goods up the river to the wharves. On being 
landed, the goods have to be piled, frequently warehoused, 
and weighed, and examined for marks in contravention of 
the Merchandise Marks Act. From an enumeration of all 
these duties it will not appear that the dock labourer’s work 
issubordinate tothat of thestevedore’slabourer. Thedocker 
certainly has to know how to read. The fact is, and there 
cannot be room for the slightest doubt on this point, the 
wages of dockers have been kept down by an artificially 
stimulated competition. This system of taking on extra 
hands whenever fresh vessels arrived has exercised a most 
baneful influence on the East End labour market. It is 
wonderful how in time the old hands at that pre- 
carious work seem to get wind of it mysteriously. 
Industrious men will go in the morning and perhaps 
spend several busy hours at Billingsgate carrying fish, 
they will then learn that a cargo has just arrived at the 
docks that must be sent off that very day, perhaps into 
the Midland Counties, and off they will trot to finish their 
day’s work at the docks. Or again, a loafer, starving, not 
strong enough to do hard work, but glad of a few pence 
to buy himself a meal with, will, by dint of perseverance 
and possibly other arts, get himself engaged for a few 
hours, and will thus secure the means of satisfying for the 
moment at least, the pangs of hunger. An impression 
prevails all over London, that anybody is good enough fora 
dock labourer, and this is a delusion which the dock com- 
panies are not anxious to dispel, for it keeps down the 
market value of labour; but we have seen above howanxious 
they are to secure and retain the best men that can be 
got. They always re-engage the men already at work in 
the dock before they take on outsiders, they keep a small 
permanent staff, pon | they employ middlemen, because, as 
the secretary told our representative, the gangers gene- 
rally know where to put their hands on useful men. 
On the other hand, an idea seems to prevail that the dock 
companies in adopting the system they have got, have 
been actuated by motives of charity. This is an insinua- 
tion which the dock companies themselves would be the 
first to repudiate. They are actuated by no other than 
business principles. Notwithstanding this laudable fact, 
they have not succeeded, they say, in making the docks a 
success financially, even though they pay their workmen 
smallwages. We cannotsee why, if thestevedores’ labourers 
can command 6s. a day, competent unloaders ought to re- 
ceive less. If the dock companies cannot afford to equalise 
the wages of these two classes of labourers, we are unable 
to understand why the shipowners should not be allowed to 
make the experiment. Onethingiscertain, the genuinedock 
labourer is far from being the outcast and pariah that he 
1s represented to be. There is no doubt that there are 
regular skilled dock labourers, who make that kind of 
work their trade; and, if other proof were wanted, the 
marvellous organisation and remarkable behaviour of the 
men on strike is additional evidence that there must be 
amongst them a large proportion, at any rate, of well- 
behaved and long-headed citizens. 








THE Municipality of Shanghai is asking for tenders for 
electric lighting. The bids will remain open until December 31st 
0 his year, and the lighting\is to commence April Ist, 1891. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of owr 
Correspondents. } 


WETHERHED’S RAILWAY CARRIAGE LOCK, 


Sir,—Having noticed in your issue of the 16th inst. some 
references made to the above, I would esteem it a great favour if 
you would insert the following:—Messrs. Parkin and Reynolds, 
referring to an invention by Colonel Wethered, say that in their 

tent of May, 1883, they have the same arrangement, with the 
important improvement that before the catch is lifted out, the main 
latch of the lock is first moved slightly back by the striking plate 
upon the door being closed. 

That, I may say, has been the feature of the automatic locks 
used on the North London Railway for the last fourteen years, and 
which they were well acquainted with before their patent was 
granted. 

My patent, dated October, 1874, for carriage door fastenings, 
was the first of the kind adopted on a railway, the North London 
Railway Cmeam being the first to adopt them, and where there 
are many still in use, and for which I bave obtained medals from 
Cornwall, Brussels, and Paris Exhibitions. How, then, can Messrs, 
Parkin and Reynolds say that they should think the credit for the 
automatic locks should be due to them, when mine is eight and 
a-half years prior? Their statement is misleading. 

4 Lacey-street, Bow, August 27th. T. ScOURFIELD. 





Sir,—Referring to a letter from Colonel Wethered, under the 
above heading, which appears in THE ENGINEER of the 23rd inst., 
in which he has seen fit to make several remarks and allegations of 
a personal nature, as the member of the firm of Parkin and 
Reynolds who wrote the letter published in your issue of the 
16th inst., I trust that I may be excused for further trespassing 
upon your valuable space to the extent of this letter. 


Colonel Wethered says that he has discovered ‘‘inherent objec-| 


tions to a straight shot bolt for railway carriage purposes,” but 
does not in any way indicate the same. From our own experience 
we found that for durability, ease of working, and freedom from 
repair, there is nothing like a straight shot bolt, the correctness of 
which is confirmed by the fact that although we make a ‘‘ turnover” 
or ‘‘knife back” form of lock, possessing several important im- 
provements over any other of this type in the market, our straight 
shot bolt pattern is the one universally adopted by our customers. 

With regard to the inside handle arrangement, this does not in 
any way affect the action or quality of the lock, and is totally 
distinct from and independent of it. In common with all other 
railway carriage locks, either a lift-up or press-down, or other form 
of inside handle, can be used with our locks; besides which, the 
principle upon which Colonel Wethered lays so much stress is not 
new, a similar arrangement having been tried by ourselves some 
years ago. 

As to broken springs, it is a fact that Parkin and Reynolds’ 
lock will not only act automatically with the mainspring broken, 
but even when it has been broken in two or three places, 
as has been proved by experiment; while the breakage, in only one 
place, of the spring of any lock with a flat mainspring means 
total destruction of the motive power. 

The best test of real merit, however, is that mentioned by 
Colone] Wethered himself. Hesays, ‘“‘ Railway officials have sufti- 
cient mechanical knowledge and experience to find out for them- 
selves which lock is most suitable for the requirements of their 
company.” This is, nodoubt, the reason that Parkin and Reynolds’ 
lock is used by so many railway companies both at home and 
abroad, and not to what Colonel Wethered is pleased to call 
‘*interested supervision,” which, considering that our markets 
extend to Australia and Japan, is manifestly absurd. 

In conclusion, I may add that I am not ir any way, either 
directly or indirectly, employed by or connected with the North 
London Railway Company, neither are the locks supplied by 
Parkin and Reynolds manufactured by that company ; so Colonel 
Wethered is misinformed as to these matters, which, however, do 
not in any way affect the intrinsic merit of the lock in question. 

C. G. REYNOLDs, 
of Parkin and Reynolds, 
66, Leadenhall-street, E.C., August 26th. 





ROYAL VICTORIA HALL, THE PEOPLE'S PALACE FOR 
SOUTH LONDON, 

Sir,—May I call attention to the re-opening of this Hall, as the 
first People’s Palace for South London, on the same lines on which 
it has been successfully worked during the past nine years, but 
with increased influence? On Saturdays we have variety enter- 
tainments, with all the usual attractions. On Tuesday, the 11th 
and 18th, Professor Malden will give two of his well-known dio- 
ramic entertainments describing the Paris Exhibition, the first 
time he has brought its wonders before any audience. By this 
means those who, from lack of time or means, have been unable to 
visit the Exhibition will have it brought to their doors, at a cost 
varying from a penny in the gallery to a shilling in the best 
reserved seats. On Friday, a 6th, there will be a special 
demonstration to open the weekly Temperance meetings, and on 
the first Thursday in October the weekly ballad concerts begin. 
On Mondays and Wednesdays—when the hall is not let—orchestral 
concerts will be ziven. 

From this programme it will be seen that recreation will still 
hold its own at the Vic. Meantime, the educational part of 
our work has greatly developed on the other side of the wall 
which now divides Hall and College. A suitable building is now 
being erected on the site of the inconvenient class rooms, where 
good teaching has been going on under ditficulties, and later in the 
month the Morley Memorial College for working men and women 
will be opened, at fees which need not be an obstacle to anyone in 
earnest about self-improvement. In addition to convenient class 
rooms there will be a gymnasium—open on different evenings to 
men and women students—a reference library, a lending library, 
and a museum; and I would suggest to those of your readers who 
have books, pictures, or specimens to bestow, how acceptable they 
would be here. The College begins its career with a nucleus of 
some 200 students, who attended the classes of last session—not 
sons of gentlemen who ought to be paying the full cost of their 
education, but genuine working men in earnest as to gaining know- 
ledge. Fresh names are constantly being sent in, and the meansat 
our disposal—both pecuniary and personal—will be fully taxed, if 
not overtaxed, to provide the necessaries of education. 

Emma Cons, 
Hon, Sec, and Trustee. 


THE NORTH RIV¥R BRIDGE, : 

Sir,—In your last week’s edition Mr. Lindenthal has written a 
reply to my criticism of his design for the North River Bridge — 
see p. 411—-and he has chosen a form which resembles more a per- 
sonal attack than a professional defence. I have always, as much 
as possible, avoided personal remarks in discussions of engineering 
matters, and I should not reply in this case if I had not to correct 
an assumption—viz., that cable wire, as used in suspension bridges, 
would not have a greater strength than fifty tons per square inch. 
Ladmit that the information I had on this point was wrong, and 
that wire of much greater strength might be used. On the other 
hand, rolled steel, suitable for building an arched rib, which is 
always in compression, can be obtained of a greater strength than 
forty tons; but it would certainly be more correct to state the pro- 
portion of the working strain to be as 14 to § instead of as 10 to 8. 
The consequence of this alteration is a very great reduction of the 
weight of the suspension bridge. 

Calculating with s = 14 instead of 10, we obtain the weight of :— 
The large span, 53,318 tons; the side spans, 56,124 tons; the 
towers, 18,012 tons; the anchorages, 9050 tons; total, 136,504 





tons, The weight of steel in the arch bridge, with the exclusion of 
5000 tons for erecting purposes, was stated to be 67,442 tons. 
Taking into account the quantity of masonry in the bridge, it can 
be seen on the drawing that the dimensions of the two abutments 
of the arch would not widely differ from those of the piers under 
the towers of the suspension bridge, and I cannot follow Mr. 
Lindenthal’s arguments as to the unstability of the abutment 
blocks of the arch bridge, seeing that the pressure of the arch 
might be several times as great before the danger of overturning 
is approached. Taking also into account that the uprights in the 
middle of the side spans of the suspension bridge correspond with 
the piers of the continuous girders, we have between the faces of 
tke anchorages still a surplus of 69,062 tons of steel in the suspen- 
sion bridge, to which must be added the masonry in the anchorage 
blocks—say 300ft. long each—minus the comparatively very small 
amount of masonry in the pier required in the arch bridge for 
carrying the end of the continuous girder. 

I do not think that any one of your readers could have taken the 
figures which I gave in my article as representing the weights 
absolutely necessary in a bridge of the proposed span, seeing that 
the calculation was preceded by an explanation that for compari- 
son I had to assume a uniform basis as to the weight of platform, 
the moving load and the factor of safety, as well as by a remark 
that both structures would be affected by a change in those 
assumptions. If I had been satisfied with a lighter platform 
and a smaller moving load, the calculation would have given 
a smaller weight for the arch as well as for the suspension 
bridge. I bave dealt with the question of strain, and I regret 
to have underrated the strength of wire, but I do not see 
why I should discuss the reasons for assuming a platform of the 
substance now common in English railway bridges for a bridge 
proposed to carry a railway traffic of six lines, with a possible addi- 
tion of four lines over head, not even making any extra allowance 
for the weight of this overhead platform; nor do I think it 
necessary for the purpose of comparison to discuss why I have 
assumed as much as six tons per foot lineal in any possible 
position on a bridge designed for ten lines of railway, while a 
discussion would have been proper why as little as six tons had 
been assumed. 

However, my principal objection to a suspension bridge in this 
case is, that there are elements of uncertainty in regard to the 
strains, an important one being the cffect of the friction of the 
saddles of the cables on their supports. Mr. Lindenthal states the 
coefficient of friction to be less than 1 per cent.; but I believe it 
to be a fact that in some suspension bridges with iron towers the 
saddles have, after a number of years, ceased to move on the 
towers, the latter making the necessary movement by bending. 
This would imply a much greater effect of the friction upon the 
structure than Mr, Lindenthal assumes. I think it desirable that 
in a structure so costly as the one proposed the conditions of 
strains should be practically the same after 50 or 100 years as at 
the beginning, and for this, besides other reasons, I have suggested 
the arch bridge, which does not contain these elements of un- 
certainty. I cannot, therefore, retract any statement in my article 
—page 411— beyond the one referring to the strength of steel wire, 
and to the weight of the suspension bridge resulting from it. 

I have only one personal explanation to make, namely, that I 
should ecw A not have written my criticism if Mr. Lindenthal 
had confined his publications to Transatlantic journals, instead of 
furnishing an English journal with original material for pub- 
lication, as he seems to have done, and thus inviting criticism in 
England. Max AM ENDE. 

London, September 4th. 








LAUNCHES AND TRIAL TRIPS. 


On the 29th August, Messrs. R. Craggs and Sons, Middlesbrough, 
launched the s.s, Haytor, 260ft. by 35ft. by 18ft. 4in., to carry 
2300 tons on a light draught. She has been built for Messrs. 
J. Hollman and Sons, of London. The engines are by Messrs. 
Westgarth, English, and Co., of Middlesbrough, having cylinders 
18}in., 29in., 48in. by 36in., with two large steam boilers. 

On the 29th ult. Messrs. Craig, Taylor, and Co., Stockton-on- 
Tees, | hed a hand ly modelled iron screw steamer, named 
the Sir Walter Raleigh, and of the following dimensions :— Length, 
278ft.; breadth, 37ft.; depth, 19ft. 8in. The vessel has been built 
with a long raised quarter deck, bridge extending to and including 
foremast and forewinch, short well, and top gallant forecastle. She 
is fitted with web frames in after hold, and has double bottom for 
water ballast in holds and in peaks for about 500 tons. She will be 
fitted with four steam winches and steam steering gear, patent 
windlass, light houses, and screw gear aft. The engines, on the 
triple expansion three-crank system, are being constructed by Mr. 
Middleton Pratt, of Huddersfield, and are of the following sizes :— 
Cylinders, 20in., 33in., and 54in. by 36in. stroke, two large steel 
boilers 1601b. pressure. The vessel has been built for Messrs. 
Triplett and Co., of Plymouth. 

On Saturday last the new steel screw steamer Leconfield, built by 
Messrs. Schlesinger, Davis, and Co., of Wallsend-on-Tyne, for 
Messrs. G. R. Sanderson and Co., of Hull, was taken out to sea 
for her trial. A few weeks ago, on the occasion of the launch, 
full particulars were given of her dimensions and arrcngements, 
and we need not now repeat them. The Lecontield was loaded 
with 3300 tons of cargo and fuel, and the engines, which were 
made by Messrs. Black, Hawthorn, and Co., of Gateshead, worked 
very smoothly and well during the time the steamer was at sea, 
but no actual trial of her speed was obtained owing to the fog 
which prevailed. The machinery and hull have been constructed 
under the superintendence of Mr. R. Carson, superintendent 
engineer, Hull. After waiting some time, on account of the fog, 
the vessel proceeded on her voyage to Alexandria, in command 
of Captain. J. W. Massam. 

Messrs. Laird Brothers launched from their works at Birkenhead, 
on the 28th ult., a fine screw steamer built to the order of the 
Hamburgh American Steam Packet Company, and intended for their 
emigrant and cargo service between Hamburgh and New York. She 
was named the liussia by Miss Dowie Laird. The Russia is a spar 
decked ship with turtle forecastle and turtle poop, and a promenade 
deck amidships about 125ft. long. She is entirely of Siemens- 
Martin mild steel, the scantling in accordance with the Veritas 
requirements for first division + 3 LII. Class—spar deck rule—and 
built under special survey. She is fitted throughout with a 
double bottom on the longitudinal bracket system, divided into 
twelve watertight compartments and arranged for water ballast, 
and has eight watertight bulkheads extending to main and spar 
decks. She has a straight stem and elliptic stern, and will be 
rigged as a schooner with two steel pole masts with yards on the 
foremast. Her dimensions are :—Length 373ft., beam 44ft. 6in., 
depth in hold 29ft. 10in., with a gross tonnage of about 4100 tons, 
and she will carry a large cargo besides coal on 24ft. draught, and 
have a speed of 13 knots. The machinery is of the tri-compound 
direct-acting surface-condensing type designed to indicate 3300- 
horse power, the crank shaft, piston rods, connecting-rods and 
other parts of steel, and steam is supplied by three double-ended 
cylindrical steel boilers, each having six furnaces, In deckhouses 
under the promenade deck there is accommodation for twenty- 
eight first-class passengers in a handsomely fitted saloon with 
state rooms, pantry, lavatories, &c., captain’s room, ladies cabin, 
and smoking room on the promenade deck, and the officers of the 
ship are also berthed amidships. The two upper tween decks 
are fitted for steerage passengers, of whem about 1300 will be 
carried, The arrangements for these latter are very complete, 
the berths being of iron arranged in blocks, and the spaces 
thoroughly well ventilated and lighted. The ship will be lighted 
throughout by electricity, including mast head, side lights, cargo 
lights, kc. The windlass, warping eapstans, &c., steering year are 
all worked by steam power, and there are five powerful horizontal 
steam winches for working the cargo. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. —- ELECTRIC WINDLASS AND 
CRANES: THE GUYENET SYSTEM. 

Ow the east side of the central transept of the machinery 

hall is a considerable collection of cranes, blocks and sys- 

tems of hoisting appliances, amongst which may be easily 
distinguished a large portable electric crane, for loads of 
12ewt., exhibited by the Compagnie des Entrepéts et 

Magasins Generaux de Paris, a constructed for them by 

the firm of Mons. C. Guyenet, of Paris. A little further 

on is noticeable a large 
hand - power fixed crane, 
constructed by the same 
engineer, and employed 
in the raising of the 
principals of the Eiffel 

ower. The maximum 
load lifted by this crane is 
three tons, and it is fitted 
with a special arrange- 
ment of slow-pitch screws 
for its elevation on the 

Tower as the work pro- 

ceeded. Views are here 

shown of a variety of forms 
of steam and electric cranes 
by the same contractor, and 
the details of the Roux, 

Combaluzier, and Lepape 

hydraulic lifts to the first 

floor of the Eiffel Tower, 
which were erected by the 

Guyenet firm in the east 

and west pillars. 

In addition to this, an 
electric windlass and port- 
able crane are exhibited in 
action in Class 62, situated 
in the central transept, for 
particulars of which, to- 
gether with photographs of 
the apparatus, we are in- 
debted to Mons. Guyenet. 
The electric motors em- 
ployed are Gramme ma- 
chines, constructed by the 
Compagnie Electrique, cur- 
rent being supplied by 
a 5-horse power Gramme 
dynamo fixed in the ad- 
joining exhibit of this 
company, and running off 
the main shafting. The 
portable crane—Fig. 3— 
has been more particularly 
designed for employment 
in grain, wool, and sugar 
warehouses, &c., where 
rapid stacking of bales is re- 
quired ; a large use having 
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therefore exerts Over 2-horse power effective. The motor 
fitted to the windlass is, however, capable of exerting 
4-horse power, the speed being from 1200 to 1500 
revolutions. The mounting of the motor speed reducing 
and reversing gear is of special interest. In the first 
place the machine, as a whole, is mounted on a strong 
wrought iron trolley, which can be run along on rails, and 
the motor, which is a small Gramme machine, is mounted 
on the trolley with its armature ‘spindle parallel to the 
line of rails. The motor is not a fixture, but is supported 





by a central ‘shaft G!—Figs. 5 and 6—parallel to its own 
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faces of the fly-wheels, that is, facing inwards. Referring 
again to the motor, it will be observed that the armature 
spindle is prolonged some little distance at each end 
beyond the plummer blocks, and to each end is keyed a 
small friction a | about 3in. diameter. These fric- 
tion pulleys, H and H?’, fit inside the internal friction 
grooves or crowns of the two fly-wheels, between the two 
sides of which they have a slight amount of play. It 
will therefore be seen that by rocking the motor about 
the central axis on which its bed-plate rests, the small 
friction pulleys are pressed against one side or other 
of the fly-wheel friction 
grooves, and the winding 
drum rotated in one direc. 
tion or the other at will] 
while the motor runs con. 
tinuously in one direction, 
The motor is rocked on 
either side of the vertical 
by means of the lever §, 
which, when moved to the 
right or left, turns round 
the shaft P running freely 
through the motor bed- 
plate. At one end of this 
shaft—Fig. 6—the move. 
ment is transmitted to the 
spindle J by a link T, and 
this spindle is connecte| 
on one side with the motor 
bed-plate by the link R, 
It follows, therefore, that 
whichever side the leverS 
is moved the motor is 
canted over the same way, 
and therefore by this lever 
the motor can be thrown 
into gear with the drum, 
so as to rotate the latter in 
either direction. 

In these aig it is 
an essential feature that a 
brake should be automati- 
cally applied when the ma- 
chine is not actually per- 
forming work. This is 
accomplished by the brake 
block K—Fig. 5—fixed to 
one end of a_ horizontal 
lever pivotted at J, and 
carrying at its other end 
a counterpoise L. The 
fulcrum of this lever is a 
sleeve on the spindle J, and 
thereforedoes not turn with 
it.: Asis seen by the dia- 
gram, the brake is applied 
when the leverS is released, 
but on moving this lever 
to the right or left the shaft 
P is turned, and with it the 
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been found for the apparatus, possessing, as it does, in | spindle upon which its bed-plate rests centrally, and about | lever W. Accordingto the directionin which Sisturned, one 
many ways an advantage over the ordinary labour method | which, as an axial pivot, the whole motor can be inclined on | or other of the rollers at each end of the lever W is raised, 


with ladders or inclined planks. Bales, as they arrive by 


either side of the vertical at will. We must, however, | 


the counterweight being therefore lifted in either case, 


the hoist to the required storey in a building, are run on | first describe the connection between the motor shaft and | and so the brake released from the wheel. It will also be 
a trolley to the portable crane, by which they are picked ‘winding drum C. The drum is divided into two portions seen that the counterweight L exerts a continual down- 
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up, slewed, and stacked at the rate of one hundred 2 cwt. 
bales in twenty minutes, and when one stack is finished 
the crane is easily moved on further and another begun. 
We shail now describe the details of the mechanism of 
these apparatus, which appear to us to be of special 
interest and proved value. 

The portable electric windlass exhibited, which was 
brought out by this firm last year, is represented in 
Figs. 1, 5, and 6. It is constructed to raise a load of 
3cwt. at a maximum speed of 200ft. per minute, and 


— a 
i \ 
<4 /\——~ 
= Se 
) > 
JSS 
V 
=F 
aS") \)}}> 





| for the purpose of employing two hauling ro 
| opposite directions, but the whole drum is keyed to one 
| central shaft, parallel to the motor shaft, and suppo 
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wound in | 


rted 
by wrought iron brackets or girders bolted to the trolly, 
as shown. Keyed to the drum shaft are two fly-wheels 
about 4ft. diameter, one at each end of 
the shaft, which are provided with internal grooves | 





|about 4in. wide, presenting, therefore, two friction 


surfaces, F and F?, to each fly-wheel. These grooves 


| will be noticed in the illustration on the internal | 


ward pressure on the lever W, and therefore causes it to 
return always to the horizontal position on the release of 
the controlling lever 8S. This ensures the automatic 
application of the brake, and the equilibrium of the motor 
when the machine is not in action. 

For employment in unloading and raising goods to the 
upper stories of warehouses M. Guyenet erects the wind- 
lass, as shown in Fig. 2. In this case it is more con- 
venient to coutrol the action from below, and therefore the 
hand lever is replaced by two levers N N}, diametrically 
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PORTABLE ELECTRIC CRANE. 
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opposite on the shaft P, connected respectively to two 
cords M M}?, which pass over pulleys to the ground level. 
From below therefore, or from any convenient height, the 
winch can be set in action in either direction. The auto- 
matic brake acts, as before, immediately the cords are 


released. Two hauling lines are employed, so that one | 


load can be attached below while the other is being 
detached above. These lines D D! pass over pulleys, and 
are wound respectively on each half of the drum in oppo- 
site directions. These windlasses are extensively em- 
ployed by the Compagnie des Entrepots et Magasins de 
Paris, in grain and sugar warehouses, and for the unload- 
ing of barges at wharves. 

The portable electric crane—Fig. 3—designed specially 
for stacking goods, consists of a framework A, built of 
iron plate and angle iron to which the electric motor is 
bolted, and upon which is pivotted a hollow vertical post 
B, of channel iron, At the top are the two wings with 





Sa 


NY, N } 
fbb : 


‘Tre EncineerR 


their tie rods, one supporting the load and the other the 
| counterweight. The whole is mounted on four wheels, 
| whose bearings are attached by a fork to a vertical axis, 
| so that the crane can be turned round sharp at right 
angles, or on itself when required. The crane is built 
specially of narrow dimensions, so that it can readily 
through the passages left between the stacked bales—see 
Fig. 4. In doing so the wings at the top are slewed 
round in the direction of the passage, and can be lowered 
if necessary to pass under the joists of the building. The 
tie rods at the top are fixed respectively to opposite ends 
of a small lever, which can be turned by means of a long 
vertical lever, thus effecting the lowering of the wings. 
This lever is ordinarily kept fixed to the central post by a 
pin. 
A short length of countershaft is fitted to the frame, 
to which is keyed a large pulley, connected direct by 





belting to the motor pulley and a small flanged pulley, 


which runs by pening. # large flanged pulley F on the 
winding-drum shaft. By this means the speed of the 
motor is reduced about fifteen times. The belt connecting 
the two flanged pulleys is normally slack, and only 
tightened when it is required to throw the motor into 
gear and lift a load. This is effected by the simple 
movement of pulling the cord H, which will be seen in the 
figure to pass over a fixed pulley at the top, under a pulley 
attached to a lever arm below, and up to an anchorage on 
the frame. The lower part of this lever is a bell-crank, 


on one arm of which is the counterweight and cord-pulley, 
and on the other, a small flanged pulley standing opposite 
the slack belt. If now the controlling cord is pulled, the 
Er on the lever is forced against the slack belt 

tens it into gear. 


flanged 


and tig Before ‘this is sufficiently 





tightened, however, to run the winding drum, the brake 
is, by the same action of the lever, removed. e brake 
blocks G are carried by alever pivotted on a spindle fixed 
to the frame immediately below the blocks, the longer 
arm being connected by a link to the centre of the flanged 
pulley on the bell-crank lever. The same movement 
therefore which tightens the belt and puts the motor into 
gear first lifts the brake blocks off the winding drum 
ere Slewing is easily done by a cord attached to the 

ook holding the load, as the whole of the upper part and 
vertical supporting post turns on a central pivot. The 
hauling rope from the barrel round a pulley 
attached to the frame below the post, up through the 
centre of the post overa pulley at the top, and over a third 
pulley at the end of the crane wing. The work of stacking 
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is therefore reduced to a very simple operation; the cord H 
is pulled downwards until the load is raised, and is then 
released to apply the brake. After slewing round, the 
load is lowered into its position by pulling the same cord, 
this time sufficiently to remove the brake, but not to 
tighten the belt. Again, to obtain the full advantage of 
the crane, it is necessary that loads should be lifted as 
close as possible to the pulley on the wing, and therefore 
that a minimum of space should be occupied by the lift- 
ing claws. This has been accomplished by a pair of claws 
specially designed, which take up no more room than the 
sack, and which grip automatically as soon as the lifting 
force is applied. 

The crane exhibited weighs in all one ton, and raises a 
load of 2 cwt. at 120ft. per minute, with a 2-horse power 
motor running at 1200 revolutions. 

There are several installations of these appliances in 
Paris, also at Roubaix, Havre, Tergnier, and Rouen, 
where they are in use in various warehouses for unloading, 
hoisting, and stacking goods. 








MERRYWEATHER’S STEAM HYDRAULICING APPARATUS.—A trial 
took place at Messrs. Merryweather and Sons’ Works, at Greenwich, 
on Wednesday, the 28th August, of some new machinery for gold 
mining which has been constructed by the firm for a new mining 
company in the Colonies. It is intended to be used for washing 
down gravel and earth containing gold deposits, and is especially 
made for companies not having sufficient water power near their 
workings to enable them to recover the precious metal by hydrau- 
licking without a prohibitive expense for plant. The machinery 
above alluded to consists of a powerful steam pumping engine of a 
capacity of 1400 gallons per minute, and able to throw a 2hin. jet 
to a distance of 250ft. with a pressure of 1001b. per square inch in 
the pump. The boiler is a modification of the locomotive type, 
and is arranged to burn wood, which is easily obtainable in the 
district where it will be used. Both engine and boiler will be fixed 
on a raft, and will pump water from the river, forcing it through 
hose to the directing pipe, which is fixed on a novel form of 
carriage, with a lever so that the jet may be turned on to the place 
it is desired to attack. The engine is similar in construction to 
Merryweather’s Greenwich engine, and is simple, so that it can be 
worked by the natives. It is on the same principle as the floating 
engines made for the London brigade by this firm, the pumps 
being entirely of gun-metal, and large wearing surfaces being given 
to all parts in view of the constant work to be done by the engine. 
The trial was most satisfactory, the utility of the apparatus being 
shown by directing the water for a few seconds against the bank of 
the creek, when the ground was quickly broken down and washed 
away. It is probable that the engine could be adopted with advan- 
tage in many cases where operations have been abandoned in con- 
sequence of the expense of other methods of hydraulicing by 
gravitation involving machinery and piping for a distance of twenty, 





thirty, or even fifty miles, 
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RAILWAY MATTERS. 


Work on the Hudson River Tunnel is steadily pro- 
gressing. It is said to be the present intention to push the north 
tunnel to completion first, and it is expected that trains may be 
run through for the accommodation of those attending the World's 
Fair of 1892, 

Tue continuous brakes return, laid before Parliament 
for the half year ended December 31, 1888, shows that the number 
of vebicles fitted with brakes, complying with some or all of the 
conditions laid down in the circular of this Department, amounted 
at that date to 77 per cent, of the number in use, and that the 
number of vehicles fitted with pipes and connections only amounted 
to another 15 per cent. 


Mr. A. Spence Moss, M. Inst. C.E., has the centrol of the 
new lines in Perak, in addition to the Selangor system, which he at 
present controls, There are seventy-five miles to be taken up at 
once in Perak, and forty miles in Selangor, with rumours and 
hopes of a line to Pahang from Ulu Selangor; and no doubt 
Mr. Spence Moss will require a large skilled staff to cope with this 
increase to his responsibilities, 


Tae passenger department of the Pennsylvania Railway 
has been making good use of the Johnstown disaster asan inducement 
to patronise its Chicago limited and other trains passing the scene of 
the floods by daylight. The Railroad Gazette says, ‘ It has proved 
a very successful ‘card,’ for we hear that the increased receipts 
from tourists who have been led to take this route in order to see 
the desolation wrought by the waters have already more than made 
up the losses in passenger earnings while the roud was blocked.” 


Tur London, Chatham, and Dover Railway and Zee- 
land gen a? Companies have arranged by the direct Queens- 
borough and Flushing route, from the lst of this month, for 
through bookings, both single and return, to Norway, Sweden, 
and Denmark. The return tickets are available for forty-five 
days, and, as the service is a daily one, tourists p for time 
avoid having to wait for the weekly steamer, and arrive in Copen- 
hagen thirty-seven hours after leaving London, and Stockholm in 
fifty-nine hours, 


A TRAMCAR line is being constructed in the Argentine 
Republic which will connect Buenos Ayres with the outlying towns, 
and will, when finished, extend over 200 miles. The cars will be 
drawn by horses, which are cheap and plentiful in South America ; 
while fuel, both wood and coal, is scarce and expensive. The 
rolling stock ists of five sleeping cars of 18ft. long, each with 
six beds, which, in the day time, are rolled back to form seats; 
four two-storied carriages, twenty platform carriages, six ice 
wagons, four cattle trucks, and 200 goods vans. 


Some particulars are given by Jndian Engineering of a 
portable tramway for the Anamalais, It says, “The tramway 
arrived at the close of last year toe late to be completely laid down 
before the unhealthy season on the hills commenced. e Conser- 
vator now reports that the local officers will probably not be able to 
lay the tramway down satisfactorily, and asks that the service of 
an engineer may be obtained for the purpose. Considering the 
importance of laying this hill tramway well from the first and the 
large expenditure already incurred on the plant—almost half a 
lakh—the Board of revenue strongly recommend that the services 
of Messrs. Fowler and Co.'s engineer be obtained. The Govern- 
ment accepts the Board’s recommendation that the services of 
Messrs. Fowler and Co,’s engineer should be obtained.” If this is 
the way a ‘‘portable” tramway needs to be superintended and 
laid, the question occurs why portable? 


Sm Epwarp Warkin has submitted a proposal for a 
gigantic railway project to the Secretary of State for India. It is 
nothing more nor less than a railway from London direct to India 








NOTES AND MEMORANDA. 


Tue six healthiest places in England and Wales last 
week were Derby, Leicester, Oldham, Brighton, Cardiff, and 
Huddersfield, 


BETWEEN the 16th and the 3lst of August 2,308,000 
tickets were taken at the Paris Exhibition, making a total of 
14,486,000, as compared with 7,125,000 in 1878, 


Dorine the first nine weeks of the current quarter the 
mean London death-rate was 17‘1 per 1000, and 2°8 below the 
mean rate of the corresponding periods of the ten years 1879-88, 


Tue deaths registered during the week ending August 
3lst in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 16°9 per 1000 of their aggregate 
population, which is estimated at 9,555,406 persons in the middle 
of this year. 


Some money has been spent over the rabbit pest in the 
Colonies, The vermin-proof fence now completed between 
Tyntynder—Victoria—and South Australia is 197 miles in length, 
and has cost the sum of £13,790 to erect. The South Australia 
border fence, the Colonies and India says, is eighty-seven miles 
long, and has cost nearly £7000 to erect. 


Tue American Millers’ Journal describes an ingenious 
way of cooling a journal that cannot be stopped. It is to hang a 
short endless belt on the shaft next to the box, and let the lower 

art of it run in cold water. The turning of the shaft carries the 

It slowly round, bringing fresh cold water continually in contact 
—_ the heated shaft, without spilling or spattering a drop of the 
water. 


Iy London 2425 births and 1263 deaths were registered 
last week. Allowance being made for increase of population, the 
births were 229, and the deaths 220, below the average numbers in 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 16°6 and 14°9 in the two 

receding weeks, was last week 15°1 In Greater London 3268 
irths and 1600 deaths were registered, corresponding to annual 
rates of 30°2 and 14°8 per 1000 of the estimated population. 


For better lubrication of indicator pistons, Mr. R. D. 
Morrison uses an internal reservoir formed in the body of the 
a so that the steam pressure acting on the surface of the 
ubricant forces it through small outlets into a groove cut on the 
outer surface of the piston. It is described in the last issued 
number of the ‘ Proceedings” of the Institution of Mechanical 
oe an The piston is thus continuously lubricated, and the oil 
under pressure in the grooves forms a packing. One piston full of 
oil will, it is said, last while taking twenty-four diagrams. 


EXPERIMENTS on the chemical action between solids are 
described by Mr. W. Hallock in the American Journal of Science. 
Ice, when brought into contact with such solid salts as are used in 
producing freezing mixtures—for instance, the chlorides of sodium, 
potassium, ammonium and calcium, potassium nitrate, or sodium 
and potassium hydroxides—combines with them to form aqueous 
solutions, provided that the temperature, although even far below 
the melting point of either the ice or the salt, is higher than that 
of the resulting solution. The author is led to infer that the forma- 
tion of alloys by pressure may be due to the combining metals 
forming freezing mixtures, and finds, in fact, that the combination 
of sodium and potassium takes place with absorption of heat. 


Dr. E. Kuxry, F.R.S., lecturer on physivlogy at St. 
Bartholomew's Hospital, and professor of bacteriology at the 
College of State Medicine, has recently investigated some new 
compounds discovered by Mr. R. Weaver, C.E, F.C.S., of High 
Holborn. ‘‘Creo,” the name of the first, contains the active anti- 





via Kurrachee. The Channel Tunnel isa portion of the sch % 
though not an absolutely essential part of it, since the start could 
be made from Calais or Boulogne. The railway would proceed 
direct to Gibraltar, using the existing lines as far as possible, and 
here would be introduced the novel feature in the line. This would 
be a vast broad-beamed boat capable of taking on board the entire 
railway train, as it arrives at Gibraltar and delivering it on the rails 
at Tangiers. Here the line would strike eastward, ee me along 
the north coast of Africa, touching at Feypt and proceeding by the 
Persian Gulf to Kurrachee where it would join the Indian railway 
system. Sir Edward Watkin’s project is said to have engaged the 
attention of several eminent engineers and capitalists, 


Tue Northern Railway of France is now making 
renewals with steel rails, weighing 861b. per yard, in place of the 
old pattern, weighing 604lb, The latter were designed to endure 
as a maximum the pressure exerted by a Crampton locomotive 
weighing 105,500 lb., with 27,500 Ib. on one axle, running sixty-two 
miles per hour, considered equivalent to a load of 7700 Ib. per 
metre. The present locomotives, however, have a total weight of 
170,500 lb., and 31,3501b. on one axle, equivalent to a load of 
10,613 lb, per metre, and some of the cars have a load of 14,520 lb. 
per axle, The standard length of the new rail is to be 12 metres— 
39ft. 44in. The number of sleepers per rail is reported by the 
Railroad Gazette to vary according to the speed of trains, from 
twelve where a speed of fifty miles an hour is the maximum per- 
mitted, thirteen thence up to fifty-nine miles an hour, and fourteen 
ties per rail for greater speed, the latter being 2ft. 10in. from 
centre to centre, 


Unper the a Railway and Tramways Act, a line 
has been constructed from Dromod, on the Midland Great Western 
Railway, to Belturbet on the Great Northern, for which the 
guaranteeing baronies are at present taxed. Commercial Ireland 
says ‘it is hoped the Government will now see their way to relieve 
those baronies of the burden.” That journal admits that “although 
the line has not up to the present paid its working expenses, yet 
the districts through which it runs have been materially stimulated. 
Fairs have been visited for the first time by large northern buyers, 
new fairs have been started, old ones have got renewed life, 
markets have improved, and business generally affected for the 
better,” and then goes on to say, ‘‘ Now, if that little line were 
extended at the Dromod end to Rooskey, Strokestown, Roscommon, 
Athleague, Ballinamore, Mountbellew, Tuam, Shrule, Cong, Maam, 
Letterfrack, Clifden, a large district of country would be opened 
and brought into i diate tion with the principal markets 
of the kingdom. A cross line might also be made at Shrule to 
Galway and Ballinrobe.” It wili probably be desired that the 
Government shall make the line, and then pay the Irish people 
to use it for and at their own convenience. 


Tue total number of persons returned to the Board of 
Trade as having been ‘illed in the working of the railways during 
the year 1888 was 905, and the number of injured 3826, Of these 
numbers 107 persons killed and 1408 persons injured were pas- 
sengers, but only 11 were killed and 594 injured in consequence of 
accidents through collisions between trains. The deaths of the 
remaining 96 passengers and the injuries to 814 are returned as 
due to a variety of other causes, and gg 3 to want of caution 
on the part of the individuals themselves. Of the remainder, 396 
killed and 2193 injured were officers or servants of the railway 
companies or of contractors. Of suicides there were 65; of tres- 
passers 230 were killed and 114 injured; of persons ing over 
the railway at level crossings, 53 were killed and 24 injured, and 
from miscellaneous causes 54 persons were killed and 87 injured. 
The total number of passenger journeys, exclusive of journeys by 
season-ticket holders, was, in round numbers, 742,830,000 for the 
year 1888, or 9,160,000 more than in the previous year. Calculated 
on these figures, the proportions of passengers killed and injured 
during the year, from all causes, were one in 6,942,336 killed, and 
one in 527,577 injured. In 1887 the proportions were one in 
6,064,000 killed, and ene in 565,667 injured; 











septic principles of certain vegetable and mineral tars. Dr. Klein 
finds that ‘‘used as a 1 per cent. solution in water it kills cholera 
comma bacilli, and typhoid fever bacillus, within five minutes, 
The next is “‘ Periodate,” the chief source of which is sea water, 
where its elementary parts exist in minute quantity. Dr. Klein 
says: —‘‘The ‘ Periodate’ is a very powerful disinfectant; it kills 
instantly cholera comma bacilli and typhoid fever bacillus when 
used one part to 5000 of water. 


A STATEMENT of the total number of applications for 
patents in each year, from 1884 to 1888, shows rather rapidly 
increasing numbers. Taking each department separately, we find 
that the ber of applications for patents in 1888 exceeded those 
of the previous year by nearly 6 per cent.; the normal annual 
increase since the year 1885 amounting to about a thousand appli- 
cations. For the last five years the total applications from persons 
in the United Kingdom and various countries and colonies have 
been as follows ;—1884, 17,110; 1885, 16,101; 1886, 17,176; 1887, 
18,051; 1888, 19,103. The number of applications from abrvad, by 
way of communication appears to be gradually diminishing, 
having amounted to 2607, 2336, 1912, 1837, and 1616 in each of the 
years 1884 to 1888 respectively. The number of applications made 
through agents is about 70 per cent. 


Iv order to bleach tallow to a good colour the following 
process may be employed :—The bleaching mixture, or “‘ chemick,” 
is made by taking 40 Ib. of finely-ground black oxide of manganese, 
and adding to it two carboys of water, then gently pouring in two 
carboys of oil of vitriol of 150 deg. Tw. at intervals, finally diluting 
to 64deg. Tw. with water. In order to bleach the tallow, it must 
be melted by means of steam. When it is at full boiling heat, add 
about two gallons of the above “chemick,” pouring it gently in, 
in order that it may not sink to the bottom. When the tallow 
boils quickly, the ‘‘chemick” is prevented from sinking, and 
is evenly disseminated throughout the whole batch. When 
thoroughly bleached, turn off the steam, and allow to settle, then 
run off the tallow into another vat, and wash it well by giving it a 

‘ood boil up with water. The Chemical Trades Journal says a 

tter mixture than the above, which is an old receipt, in use in 
several large works, may be made by taking 501b. of Tennants’ 
recovered manganese, instead of the finely-ground black oxide; it 
is lighter, and therefore the tendency to sink in the melted tallow 
is not so great. 





Numerous experiments on the electrical conductivity of 
saline solutions have been made M. P. Chroustchoff. The methods 
were applied to mixtures of different salts in equivalent propor- 
tions, e conclusions arrived at are as follows:—(1) Starting 
with any system of two salts, the same conductivity is obtained as 
with the inverse system ; (2) the conductivity of the mixture is not 
the mean conductivity of either system of two salts, nor is it inter- 
mediate between the two mean conductivities, but is generally 
lower than either. This points to a reduction in the number of 

ducting in the liquid, or, in other words, to the for- 
mation of double salts, The typical reaction as represented by 
the ordinary equation for double decomposition is rarely met with, 
and in almost all cases the change is complicated by secondary 
reactions, Other experiments were made with mixtures of two 
salts which were not likely to interact. The ductivity of each 
solution was determined separately, and they were then mixed in 
equivalent proportions, In some cases the observed conductivity 
of the mixture is the mean conductivity of its constituents; in 
other cases it is lower. It follows that with the degree of dilution 
employed there is a reduction in the ber of ducting mole- 
cules, either by formation of double salts, as with some of the sul- 
phates, or by dissociation by the water, as in the case of zinc 
acetate. The Journal of the Chemical Society points out:—‘‘It is 
noteworthy that, as a rule, mixtures of salts which crystallise with 
water have the mean conductivity of their constituents, whilst the 
conductivity of mixtures of salts which form anbydrous crystals is 
helew the meah. 
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MISCELLANEA. 


THE name of the firm S. Charlesworth and Co., Rich- 
mond Hill Ironworks, Oldham, electrical engineers, has been 
changed to Charlesworth, Hall, and Co, 


Tue Birmingham Electrical Exhibition atfords Electrical 
Plant with the subject matter for an exhibition supplement, and 
from an exhibitor’s point of view, a very good supplement indeed. 


Tue Manhattan Electric Light Company, of New York 
city, is putting into its new plant four engines, each of 600- 
horse power, and so soon as these are in position will begin the 
erection of four more of the same capacity. 


For the chair of Civil Engineering and Mechanics in the 
University of Glasgow, Professor J. A. Ewing, B.Sc. F.R.S., of the 
University College, Dundee, is an applicant, and he has published 
quite a formidable ,volume of testimonials and statements of 
qualifications. 


THE magazine rifle adopted by the Swiss Govern- 
ment for the Swiss Army has a calibre of 7°5 mm., and holds 
thirteen cartridges, which can be fired without removing the rifle 
from the should e powder employed is smokeless, and gives 
the projectile an initial velocity of 600 metres, 


A pispatcH from Havana states that a bed of coal of 
excellent quality has been discovered near Santa Clara. It having 
proved adequate for lighting purposes, the gas company at that 
place has reduced to 3 dols. per 1000ft. the price of Bre. The 
American Manufacturer says the price hitherto has been 5 dols. 


Ir is stated that a man named Francis Ran met with 
instant death on Saturday morning by the bursting of a hydro- 
extractor at the Tyne Alkali Company’s works, South Shields; and 
another workman, named Anthony Pringle, wasinjured, The cause 
of the accident, which is a most unusual one, is not mentioned. 


Ar the recent quarterly meeting of the Penrhyn Town 
Council, it was stated that there was sufficient water at the 
head of the town which could be stored for the purpose of 
lighting the borough with electricity. The Deputy Town Clerk 
stated that he would look into the subject, and report thereon at 
the next meeting. 


Tue gas lighting people are beginning to take a foster- 
ing interest in electric lighting. The Gas and Water Review and 
Journal of Electric Lighting promises its readers a series of articles 
entitled, ‘‘ Electric Lighting Practically Described,” by Arthur F, 
Guy, Assoc. Mem. Inst. Electrical Engineers, and devotes space to 
electrical matters. 


Tue War-office authorities have decided to strengthen 
the defences of the river Thames and Medway by the construction 
of a new fort at Scrap’s Gate, near Sheerness, The proposed strong- 
hold will immediately face the Nore Light vessel. The armament 
will consist of two 10in. 30-ton steel breech-loading guns, and two 
§in. 5-ton breech-loading guns, mounted on the latest pattern of 

tages, 

Tue Clyde guardship Ajax, while returning from the 
Naval Manceuvres to the Clyde, was engaged on Tuesday in shot 
and shell practice in South Channel, when at about mid-day a 
38-ton gun, that had been run out in the turret to be fired,’ 
burst, the shell having exploded inside the gun. The greater 
part of the gun fell into the sea, but one piece flew right inside 
the turret, one seaman being slightly wounded on the forehead by 
the falling pieces, 


Tue directors of the Manchester Ship Canal Company 
have ordered a four-screw hopper dredger ot 850 tons capacity. 
The order has been placed with Messrs. Simons and Co., Renfrew, 
which, besides being fitted with their patent traversing bucket, is 
to havea number of important improvements. The engines will be 
two sets of triple expansion. This dredger will be similar in many 
respects to the dredger that this firm built about two years ago 
for the Bristol Corporation, and illustrated in our pages, 


A carp entitled “Sanitary Hints for Householders: 
A short code of instructions for the use of householders desirous 
of maintaining the various sanitary appliances in their houses in 
an efficient and healthy condition,” has been compiled and arranged 
by Mr. G. M. Lawford, Assoc. M. Inst. C.E., and published by 
Messrs. G. Gill and Sons. It is 10in. by 14in., ready for hanging 
up, and in clear print gives a few instructions for servants, and a 
good many on ‘‘ matters requiring the personal attention of the 
householder at stated intervals.” These are made the more easily 
comprehensible by means of sections of traps, gulleys, water-closets, 
The instructions are clear, brief, and not too numerous, The card 
may be highly recommended, and it is cheap. 


Tue Cuba Dam, in Western New York, has been 
investigated by the Buffalo Zzpress and pronounced a parallel case, 
in existing conditions and threatened danger, to the South Fork 
Dam. In addition to the data given elsewhere in this journal con- 
cerning this dam, the Express says that the dam broke in 1868 with 
only 5ft. of water in it, and that was sufficient to cause damage to 
crops and bridges to the extent of thousands of dollars. The 
present depth of water is said to be 65ft. The Hngineering News 
says it might be mentioned here that the dimensions of this dam 
and the area of the lake differ with each ‘‘exact” account thereof 
in the daily press, and we shall look with some interest for the 
official examination by the State Engineer, which we understand is 
in progress, 

Tue United States Navy Department has finally decided 
to reject all bids which have been submitted for the construction of 
the submarine to: 0 boat. Five bids were received, the lowest 
being from the Columbia Ironworks, of Baltimore, Md. No award 
of the contract was made, and none will be made. It has been 
discovered in going over the plans of the coast defence vessel, 
which has been awarded to the Union Ironworks of San Francisco, 
that it will be necessary to make some material alterations in the 
ship. The amount first set aside for the original appropriation, 
£340,000, is now found too small to complete the ship, and upon 
the fact being made known to the Navy department, it was decided 
to reject all the bids for the submarine torpedo and concentrate 
the entire amount on the coast defence vessel. 


Tue fact that a single share of the London “New 
River Waterworks” sold recently for £123,000, Hngineering News 
thinks, was worthy of more than passing notice, and says, ‘‘ there 
being seventy-two of such shares, the total market value of the 
works, at this rate, is 44,608,000 dols. As this is only one of eight 
companies supplying the City of London, it may be at once seen 
that either the Londoners use a great deal of water, or that they 

y pretty dearly for what they do use, the latter being the real 
Fact. The total income of this company in the year 1887, which 
is the last report we have at hand, was 2,289,000 dols., while its 
expenses were only 633,000 dols., leaving 1,656,000 dols. as net in- 
come, sufficient to pay interest at 3 per cent. on 55,200,000 dols. 
That every one of these eight water companies is virtually a most 
profitable monopoly is evident from the fact that the works are all 
of a rather cheap character, and from the figures of the income, 
expenses, and per cent. of operating expenses of the companies, 
which show that their net income now aggregates £1,215,115, or 
over 6,000,000 dols., sufficient to pay 3 per cent. on 200,000,000 
dols., while their nominal capital is only 53,000,000 dols., and the 
actual cost of the works very much less. We can imagine what a 
how] would be raised in any of our large cities if a few individuals 
were salting away such large profits as these, with fully two-thirds 
of the houses having only an intermittent supply of any kind— 
and we need not feel quite so ashamed as we otherwise ought to of 
our American street pavements and other beauties of civic adminis 
tration,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIO.—A. TwieTMEvER, Bookseller. 

NEW YORK.—Tse Wittmer and Roorrs News Company, 

81, Beekman-street. 
aN ee cde ae ee eee 

PUBLISHER'S NOTIOE, 

*,* With this week's number is issued as a Supplement a Two- 
page Engraving of Compound Tandem Engines, Markgrafen- 
strasse Electric Light Station, Berlin. Every copy as issued 
by the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


*,* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLonigs FRANCAISES, ESPLANADE DES INVALIDES. 

*.* Le journal THE ENGINEER est mis gratuitement d la disposition 
des visiteurs de U Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

*.* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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MEETINGS NEXT WEEE. 

Britisu Association.—Wednesday, September llth, at Newcastle- 
upon-Tyne, 

Lowpon Association oF Foremen ENGINEERS AND DRAUGHTSMEN.— 

ti Saturday ing, at 7.30 p.m., at the 

! .m. a paper will be read by Mr. W. A. 

Martin on “ Modern Marine 1’ Practice, and the Methods Deeret 

tn Worl them by Natural Draught, by Forced Air and Closed Stoke- 

hold, and by Induced Draught.” 
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DEATH. 


On the 80th August, at Cabasas del Pasto, Spain, Epwarp WALTER 
Neaor Woop, C.E , son of John Turtle Wood, in his thirty-fourth year. 
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THE BRITISH ASSOCIATION AT NEWCASTLE, 


Next week the British Association meets for the third 
time in one of the most celebrated of British seaport 
towns, and in the centre of industries which, under the 
guidance of their great and far-famed chiefs, have marked 
the age as that of the engineer. Since the British Asso- 
ciation first met in 1831, and we might say since its 
meeting in Newcastle in 1838, under the presidency of the 
Duke of Northumberland, the arts of the engineer, which 
are so well represented in and around that town, have not 
only changed the face of the globe, but have changed the 
habits of the populated world. When it again met in 
Newcastle a quarter of a century later, it was under the 
presidency of a famed engineer, Sir William, now Lord 
Armstrong; and now again, after the lapse of one year 
more than a quarter of a century, another famed engineer, 
Sir Frederick Bramwell, is the president retiring in 
favour of Professor W. H. Flower, C.B., F.R.S., the 
director of the natural history departments of the British 
Museum. Meeting in such a town, where several of the 
great wealth-making industries obtain the new facts and 
make the new knowledge which, when collected and 
arranged, forms the science which is doled out to new 
generations, some evidence should be forthcoming of the 
value of the Association, as one established “to give a 
stronger impulse and more systematic direction to scien- 
tific inquiry.” The marine and locomotive engineering 
and the shipbuilding industries of the Tyne are led by 
men amongst whom are many whose acquirements and 
experience give them a knowledge of natural phenomena 
and scientific facts before they are known to science, and 
from these we may hope the British Association will 
receive some useful communications, especially in the 
mechanical section. It may also be hoped that the aca- 
demic section of the Association will show a little, if only 
a little, properdeference to those who provide the materials 
for scientific advancement, although they do not always 
dress up those materials in the most finished style. It has 
several times happened that instead of “ giving a stronger 
impulse,” the Association has rather damped scientific in- 
quiry by a very adverse reception of new things not under- 
stood by the science of the time. The new things have now 
become part of the scientific knowledge of the academi- 
cians, but it must be remembered that there are still new 
things to come which are not yet known to science. 
Some of them will probably be denied and scouted, and 
afterwards accepted as things which were always known. 
This has been the case before in steam engineering, and 
in metallurgy, and in chemical manufactures, a it is 
— too much to hope that it will not occur again. 

he meeting in Newcastle, which is a great centre of all 
these arts, ought to be one where this should be remem- 
bered, and the fact that truths have often been found 
outside current philosophy should help the scientific man 
to bear in mind that there may yet be something for him 
to learn, or which he has not been taught. A due share 
of the time of the sections should therefore be given to 
the men of the Tyne district. Such time can be easily 
obtained if that of the sections is not taken up by oft- 
repeated descriptions of things well known, and if a little 
less consideration is given to communications very like 
advertisements. During the last few years, numerous 
papers have been read which have been previously read 
elsewhere, and which have not brought forward one new 
fact or suggestion. This should not be permitted. 

Since the last meeting at Newcastle, the numbers of 
special scientific societies which have been established 
have very much increased the facilities for placing 
before the world new scientific facts. The work 
of the British Association has therefore in a way 
lessened, and its actual functions, if not its objects, 
have to some extent changed. It still, however, has 
ample reason for its existence if it is properly employed 
in obtaining more general attention for scientific objects 
and advancement, and “ promotes the intercourse of those 
who cultivate science in different parts of the British 
empire with one another and with foreign philosophers.” 
For these purposes more of the time of the meeting 
should be free, and those who attend the section meetings 
should not be deceived into attendance on what turns out 
to be the rechauffe of an old paper; or, on the other hand, 
to attend in the hope of hearing a paper which promises 
to be worth hearing, but which is crowded out by the 
rechauffe, or by one of the cultivated showman order, who 

rhaps has not written his paper, but who “ will describe 

riefly”” the something which occupies perhaps a couple 
of hours. 

After this grumble, we may turn to the section which, 
at Newcastle as elsewhere, will occupy our readers at 
least as much as any others, From Mr. William Ander- 
son, who is this = its President, we may expect an 
address which will be not only interesting scientifically, 
but, what is more important, be useful. He will a 

e 


gate science by putting it into practical application. 

will dwell at length on the evidence on which rests the 
belief that matter, in all its forms, is composed of particles 
in dynamic equilibrium, and the practical bearing of the 
theory will afford him a theme of very considerable 





interest to engineers, Professor Robert Austin’s recent 
researches in the application of the periodic law of Dr. 
Mendelieff to the mechanical properties of alloys will also 
be enlarged upon in their applications. From these sub- 
jects Mr. Anderson will turn to the very different one of the 
extending use of petroleum, and in giving reasons for 
believing in a probable permanence of the supply, he will 
dilate upon the theory of Dr. Mendelieff on the mineral 
origin of naphtha, the conclusion arrived at being that, 
as the formation of petroleum is probably always ~ 
ceeding, the supply would prove inexhaustible. e 
address will also refer to the great pei scientific, 
and commercial results of the work of Lord Armstrong. 
Allusion will be made to the efforts of the North-East 
Coast Institution of Engineers and Shipbuilders to 
establish a standard horse-power for marine engines, and 
to the work of the Research Committee of the Institution 
of Mechanical Engineers. 

Since the enunciation of Mallet’s law of the molecular 
aggregation of crystalline solids, which at the same time 
explained the origin of the lines of weakness in castin 
especially of large sizes, and showed how they might 
avoided, no researches have been made public on the 
molecular conditions of metallic masses and the stresses 
resident in them, which have such direct practical value 
as those of Mr. Anderson and M. Kalakoutsky, for these? 
have given precise information on the true nature, 
qualitative and quantitative, of the stresses which may 
be resident in masses such as those of large gun forgings. 

Amongst the papers which are already promised to the 
Mechanical Section are several which promise to have 
importance and value, and the discussion on blast 
furnaces, which is to be opened by Sir Isaac Lowthian 
Bell, and to be taken up by the Chemical and Mechanical 
Sections together, will be at least interesting. It need 
hardly be said that, providing the weather is satisfactory, 
Newcastle and its district will provide more than enough 
to occupy the members of the Association in visiting 
engineering, chemical, shipbuilding, and other works, or 
places of scenic, historical, or geological interest. An 
excellent programme has been arranged, and a large 
gathering may be expected. 


ATLANTIC RACING. 


ATLANTIC racing has risen to the dignity of an art 
developed and aided by all the resources of science, guided, 
modified, and utilised by men of profound practical know- 
ledge based on accumulated experience. The hulls of such 
ships as the Teutonic, the Etruria, the City of New York, or 
the Columbia have been designed not only to slip through 
the water with the least possible effort, but to withstand 
the worst assaults of sea and wind. Within they are 

laces, without they are castles. Their engines and 
oem are the most perfect as well as the most gigantic 
examples of steam machinery. They are sailed by men 
to whom the Atlantic is as well known as Fleet-street to 
a policeman. In their engine-rooms are men who have 
pevreey: | nothing left to learn in the art and ee of 
getting the last foot-pound of useful work out of their 
machinery. Keen rivalry prompts the driving of these 
great ships across the ocear as fast as they can possibly go. 
The struggle has attained a magnitude which renders it a 
new thing in the history of steam navigation; while the 
results obtained exalt the British and Irish shipbuilders 
head and shoulders above their rivals in other portions of 
the world. 

For our present ae peg we may regard the City of 
New York and the City of Paris as one. The Teutonic, 
the Columbia, and the Etruria complete the list of first- 
class Atlantic racers. The City of Rome is comparable 
with them, yet barely comparable, because she has less 

wer than her rivals; but her performance is none the 
ess instructive. There is always some little difficulty in 
arriving at precise information regarding the trips of these 
flyers of the sea; but the following figures appear to be 
trustworthy. The three ships, Teutonic, City of New 
York, and City of Rome, left Queenstown on the 8th of 
August. The City of New York arrived at Sandy Hook 
on the 15th of August, making the run in 6 days 14 
hours and 20 minutes. Her daily runs were 408, 440, 
452, 424, 404, 485, and 197 miles. The Teutonic made 
the run in 6 days 14 hours and 45 minutes. Her daily 
runs were 394, 404, 430, 431, 440, 454, and 227 miles. 
The total length of her trip was 2780 miles, ten less than 
that of the City of New York. The Teutonic had to 
slow down for seventeen hours because of fog. The 
City of New York had to slow several times for hot 
bearings. It will be seen that neither vessel beat the 
best performance of the Etruria. The City of Rome was 
seventeen hours longer on the voyage, but her engines 
barely reach 12,000 indicated horse-power. We are in 
ignorance as to the displacements of the ships, because the 
nominal figures give but a faint indication of the facts. 
Thus, for example, the Teutonic, if fully loaded, would 
displace at Queenstown at least 15,000 tons, while her 
nominal displacement is 9500. A great deal ina race across 
the Atlantic, depends on the displacement; and thus it is 
possible that what is really the faster ship of two may be 
made to appear by her cargo the slower. Enough is known, 
however, to prove that there cannot be much to choose 
between the Teutonic and the City of New York so far. 
The latter has, however, possibly reached her maximum, 
while the Teutonic ought to do better as her engines get 
down to their bearings, so to speak. We gave in our last 
impression particulars concerning the Columbia, built by 
Messrs. Laird. We regret that so fast and splendid a 
vessel should not sail under the English flag. 

The machinery of these racers of the sea presents many 
special points for consideration. Economy of fuel is a 
matter of no importance, save in a secondary sense. The 
quantity of it that can be burned in a day is limited, and 
it is of the greatest moment to get all the power possible 
out of it; but, from a pecuniary point of view, the saving 





1“ Transactions” of the Royal Irish Academy, 1855.—‘ Physical Con- 
ditions Involved in the Construction of Artillery.” 
2Tae Enaineer, vols. xliv. and xlv. 
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or spending of a few hundred tons counts for next to 
nothing. By prolonging the duration of the trip across 
the Atlantic a few hours, an enormous saving in coal 
might be effected; but this is never thought of. Under 
the circumstances it is open to doubt if the triple expan- 
sion engine, working at a very high-pressure, is the best 
for the purpose. The Etruria has three cylinder com- 

und engines, working at 100lb. pressure, and it has 
itherto been very nearly impossible to beat her. Our 
views may be regarded as heretical; but we happen to 
know that they are identical with those held by engineers 
of great experience on the Atlantic. The question is one 
quite outside the range of the man of abstract science. 
He looks at the pabhens from only one point of view. 
For every pound of coal burned to drive a triple expan- 
sion engine a greater indicated power can be had than with 
a compound engine. That is his argument. But we are not 
quite sure that it is true in Atlantic racing; and, in any 
case, we have to consider how far the saving, if it 
exists, is worth having. As we have said, economy is 
never thought of ;:the only thing worth having is speed. 
It has been said that the Etruria burns 2°5 lb. per horse 
per hour. But this includes steam for a variety of pur- 
poses, such as driving the electric light engines. It is 
questionable if the triple expansion engines burn a 
quarter of a pound less per horse per hour, although they 
carry 1601b. instead of 100 1b. Asa mere gain in money this 
isnot worthhaving. Asagainin poweritis worthsomething. 
It means that for a given consumption of coal about 10 per 
cent. more indicated power can be got. But this is only 
half the story. How much of the total power goes to the 
screw, and is available for propulsion? It is difficult to 
believe that the friction of the triple expansion engine can 
be as little as that of the three-cylinder compound. We 
are assuming, of course, that piston valves are used 
throughout in both. Steam of 160 lb. pressure has a 
temperature of 371 deg., dangerously near the point at 
which the friction of piston rings becomes excessive. But 
furthermore, this great pressure entails the use of ex- 
tremely heavy boilers, and it is important in Atlantic racers 
to keep down weight. There is, however, a further 
consideration of much more importance than all the 
others put together, and that is the comfort of 
the firemen and engineers. If the engines are to 
perform as well as possible, the men in charge must 
work under conditions which render life endurable. 
It is perfectly well known that the high pressure end of 
the engine-room in a big ship is, as a rule, intolerably 
hot, especially on the middle platform. It is here that 
the men. are stationed who have to look after the 
lubrication of the cross-head, the piston-rod, and the link 
motion ; it is the most important and the most slavish 
post in the engine-room. The crank hands have a nice 
cool berth by comparison. Every rise in the pressure of 
steam has made the forward end of the engine-room worse 
and worse. The cylinder bottoms cannot be lagged, and 
to stand under them requires no small strength of mind 
and body. The steam pipe is well clothed, but the canvas 
or wood lagging is so hot that it cannot be touched; the 
radiation is cruelly great. If we move toward the stern 
and come to the intermediate cylinder, we get into com- 
parative comfort ; the neighbourhood of the low-pressure 
cylinder is, in a way, enjoyable. Now, seeing that in 
racing so much depends on everything being kept right 
in the engine-room, it seems that we throw away a 
chance the moment we augment the difficulties of 
those in charge. Less than a minute will sutiice 
to make a guide-bar nearly red hot. The packing of a 
piston-rod may be destroyed in the same time. A man, 
towards the end of a watch, spent with heat, runs for a 
moment to thrust his head into a windsail ; the result is a 
small catastrophe which may mean two or three hours 
delay. Instead of the ship beating her record, she is 
altogether behind time. Every sea-going engineer 
denounces the extra heat of the high-pressure cylinder 
end of the engine-room--they do not grumble without 
reason. 

But the difficulties and troubles in the engine-room are 
insignificant beside those in the fire-rooms. To 
between the boilers is to face a temperature positively 
frightful ; it is almost impossible to get a draught of air 
through this space, but in many ships coal has to be 
barrowed through it by the trimmers. When forced 
draught is used the heat in fire-rooms rises sometimes in 
deep ships to as much as 150deg. The only consideration 
is to get air to the fires. If this is done, it is assumed 
that the men will be all right. There never was a more 
unwise policy. It is almost impossible to get furnaces 
‘properly worked under such conditions. It is no longer 
the most skilful fireman who can be employed, 
It is the strongest man; the man who has the greatest 
physical powers of endurance. The engineers are often 
driven to their wits’ end to keep the men up to their 
work, What, it will be said, has high pressure to do 
with this? A great deal. Boilers carrying steam at 
160 lb. radiate more heat than those working at 100 Ib. 
“The actual difference is but 40 or 50 deg.,” it is urged. 
It is the old story of the straw and the camel’s back. 
Between bad firing and good firing there is much more 
than 10 per cent. difference, and good firing is next to 
impossible while “a man can hardly tell the stokehole 
from the furnace.” We are putting on one side the 
question of humanity; we are considering solely what 
seems to be the best course to adopt in order to get 
the utmost possible speed out of a ship, and only those 
who have tried it, only those who have had actual sea 
experience, will fully appreciate what we have said. 
Everyone who is familiar with the matter is agreed that 
as arule, the heat in engine and boiler-rooms has aug- 
mented with the pressure, and we may add that it 
does not appear to us that adequate precautions are 
taken to keep these places cool and well ventilated. 
It is reasonable to suppose that the best is done that 
can be done. Further experience is required.. It is 
none the less certain that of two ships equally good 
in other respects, and equally well manned, that ship will 
win in an oeean raee which has the coolest engine and 





boiler-rooms. It is all a matter now of a few hours one 
way or the other, and he who wishes to win must not 
throw away achance. Bearing in mind the extra risks 
incurred and the extra trouble involved, and the addi- 
tional tax on the endurance of firemen and engineers, we 
repeat that we are by no means certain that triple expan- 
sion engines working at 160 lb. are as good for Atlantic 
racing as three-cylinder compound engines, working at 
90 lb. or 100 lb. pressure, and the success of the Etruria 
goes a long way to support our opinions. 


COMMON EMPLOYMENT. 


Tue Court of Appeal recently in the case of Johnson v. 
Lindsay gave a judgment of the greatest importance to 
builders, contractors, engineers, ironfounders, &c., especi- 
ally to those executing work under provisions in specifi- 
cations. The case was remarkable both for being the 
first in which the doctrine of common employment was 
held to apply to a sub-contractor, and for a difference of 
opinion in the court as to what constituted common em- 
ployment, in addition to both theories being perfectly 
reasonable according to the different points of view from 
which they were regarded. The case was an appeal by 
the plaintitf from an order of a Divisional Court setting 
aside a verdict in his favour for damages sustained through 
the alleged negligence of the defendant’s workmen. In 
the original action the plaintiff's case was that in April, 
1888, he was engaged at work upona house which his 
employers, Messrs. Higgs and Hill, builders and con- 
tractors, were erecting. At the same time Messrs. 
Lindsay and Co., ironfounders, were engaged in fitting a 
fire-proof flooring upon the seventh storey. For this 
work the architect of the building obtained an estimate 
of £213 from the defendants. The contract with Higgs 
and Hill for the erection of the building contained a 
general provision that in order to carry out the works 
specified to be done by other tradesmen, and for which 
provisional amounts were included, the contractors were 
to allow free access to the premises, and all reasonable 
facilities to such tradesmen for carrying out the several 
works reserved for them. The contract contained also a 
special provision that Higgs and Hill were to provide a 
sum of £213 to be paid to Lindsay and Co., or any other 
firm to be approved by the architect, for the fire-proof 
flooring, and were to allow Lindsay and Co. the use 
of their scaffolding, and to provide necessary attendants 
and to work with them as might be requisite for the 
carrying out and due dispatch of the work. For the pur- 
poses of the work concrete was required by the defendants, 
and was hoisted in an iron pail attached to a chain or rope 
working on an overhead jib or wheel. The plaintiff had 
from time to time in the course of his work on the ground 
floor to pass underneath this wheel. On one of these 
occasions the pail in its descent was said to have caught 
upon some of the scaffolding, and the hook by which it 
was secured to have become detached, with the result 
that the pail fell upon the plaintiffs back, knocking him 
down and causing him such serious injuries that he had 
not been able to earn more than £3 or £4 since. The 
plaintiff was picked up by one of Lindsay and Co.’s 
workmen, who, being asked by the plaintiff, “Why did 
you not hook the bucket securely ?” replied, “we were in 
a hurry.” An action for compensation being brought in 
the Queen’s Bench Division, the defendants denied the 
alleged negligence, pleaded contributory negligence, that 
the plaintiff at the time of his accident was a fellow ser- 
vant engaged in one common service with the defendant’s 
servants, who were competent workmen, and that they 
were therefore not liable for the plaintiff's injuries. The 
jury found a verdict for the plaintiff with 50 guineas 
damages. Shortly after a motion was made in a Divisional 
Court by the defendants to set aside the verdict on the 
grounds that the action was not maintainable. The 
Court held that the workman’s statement was not admis- 
sible in evidence, that the doctrine of common employ- 
ment applied, and directed judgment to be entered 
for the defendants, the case being governed by that 
of “ Wiggett v. Fox.” In that case, the inverse of 
the present one, but involving the same principle, 
the defendants had contracted to erect two towers, 
themselves providing material scaffolding and _ tools, 
but engaging one Moss as a piece-worker who em- 
ployed Wiggett and others as workmen under himself. 
While Wiggett was engaged at his work, one of Fox and 
Co.’s workmen let fall upon him from the top of one of the 
towers a heavy tool, which killed him. In an action for 
compensation by Wiggett’s representatives, Fox and Co. 
were held not to be liable on the grounds that “both the 
servants at the time of the injury were engaged in doing 
the common work of the defendant contractors, and that 
the sub-contractor and all his servants were to be con- 
sidered as being for this purpose the servants of the 
defendants whilst engaged in doing work necessary for 
the completion of the whole and working together for 
that purpose. If the defendants were liable, so would be 
every contractor where various tradesmen, bricklayers, 
plumbers, &c., are employed to build a house, for all acci- 
dents inter se to the various workmen employed in the 
common object; possibly the common employer of them 
all might be liable in such cases.” From this decision 
the plaintiff appealed. The Court of Appeal sustained the 
judgment of the Divisional Court, the majority holding 
“that there was not only co-operation in the work 
but a common employment and a common master. The 
defendants became sub-contractors to Higgs and Hill, and 
were, together with the men directly ee by them, 
in the employment and under the general control of Higgs 
and Hill, and took upon themselves all the risks natur- 
ally incident to the work they had undertaken. The 
injuring and injured man were both engaged at the 
time of the injury in performing an _ operation 
included in Higgs and Hill’s contract, and for 
which Higgs and Hill were to receive payment, 


and both the one directly and the other indirectly were 
paid by them.” Lord Justice Fry dissented from this view, 
being of opinion “that Lindsay and Co. were not sub- 
contractors to Higgs and Hill, 


The contract nowhere 
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provided that Higgs and Hill should do the whole of the 
work, or this particular work, for which Lindsay and Co 
were independent contractors; but supposing that Lindsay 
and Co. were sub-contractors, there was no control ond 
their work and workmen by Higgs and Hill. They had 
no power to dismiss the men, and they were not under any 
liability to pay them. Lindsay and Co. were specialists 
and they employed their own skilled men to do this work. 
and were responsible for doing it rightly. The case of 
Wiggett v. Fox proceeded on the principle that the 
control of the principal employer over the work and the 
men was the test to apply in ascertaining whether the 
master was liable or not.” 

Much may be said for both views ; a person executing 
work under a provision ip a specification is clearly ¢o. 
operating for a common purpose and in common employ- 
ment, but deciding him to be a sub-contractor seems like 
pushing the doctrine of common employment too far 
though convenient and customary todoso. The necessity 
has arisen through co-operation for a common purpose 
not being sufficient to constitute the legal definition of 
common employment, but requiring in addition a common 
master. The Scotch law on the subject leaves no room for 
doubt, by declaring “that all persons engaged upon the 
same work, whether in the same service or not, have taken 
the risks of the work upon themselves, and have no 
remedy for anything but the personal negligence of those 
co-operating in the work.” Probably the recent decision 
will lead to some change in the system of contracts for 
building and engineering works. 





SHIPBUILDING AND SHIPPING, 


THE rapidity of the construction of merchant stea mships is 
beginning again to attract attention. Thereport of the Registrar- 
General of Shipping shows that in the last month reported on, 
there were added to the registers for the United Kingdom no 
fewer than thirty-eight iron and steel steamships, whilst the 
removals from the list in the same period were only nine. The 
average tonnage of the steamships added was over 1600 tons 
gross register, and if ten small steamers of very limited tonnage 
—which are included—were to be omitted from the account, the 
average tonnage would be much larger. Indeed, sixteen out of 
thirty-eight were of over 2000 tons, and several of these were 
approaching to 3000 tons; whilst one was of over 4400 tons, and 
another exceeded 9000 tons—the latter being the Teutonic. It 
is evident that there is not only rapid building, but that the 
tonnage is in very large steamers. It is, on the other hand, to 
be remembered that though the loss of steamships is much less 
numerically, it is also of much more disproportion in regard to 
tonnage. The nine steamers removed from the registry did not 
average 900 tonseach. We are thus increasing the numbers 
and the tonnage of our merchant steamships, and that ata rate 
which is so rapid as to suggest the inquiry whether such 
rapidity will not bring about a collapse in the shipping trade. 
In the month to which we have referred, the addition to the 
tonnage was 54,000 tons, after making up the losses; and in 
these losses there were some which were removals from the 
national flag, but not losses to the shipping of the world, so that 
the comparison could, ‘if needful, be pressed a little 
further. As it is, however, the fact that we are increasing our 
merchant steam fleet at the rate of 648,000 tons yearly, isa 
matter that must provoke the inquiry, how long the shipping 
trade will be able to bear the addition of such a vast carrying 
power to its present extent? It is possible that the foreign 
tieets are not increasing in the same ratio ; some of them, indeed, 
are diminishing ; but the addition at so rapid a rate at home 
must meet the growth of the needs for carrying tonnage. — It is 
in the large-sized vessels that the pressure should be first felt, 
for most of the great lines have been adding very rapidly to 
their fleets, and that addition has been in the shape of very 
large and very costly vessels—though vessels which are largely 
for that passenger traffic which is growing, and which is likely 
still to grow. It is quite possible that for a time these levia- 
thans of the deep may obtain a large passenger traffic, but addi- 
tions of more speedy steamers render them less in request, and 
thus there will be either the constant need to keep up to the 
present-day requirements of increasing speed, or there will be a 
falling off in the popularity of specific lines and in their profits. 
Of course, the large steamers thrust out smaller ones into other 
trades, and thus the action of the competition is generally felt, 
and what is deemed the “excess of building” will in time 
affect all the trades. As long as shipping is profitable, there 
will be a rush of capital into the industry, and building will go 
on unchecked ; but in time the additional tonnage will lessen 
the freights, and then with capital less remunerative the falling 
off will become more marked, How long this rapid building 
will go on remains to be seen. 


MINING IN THE MIDLANDS, 


Ir is anticipated that the reports of her Majesty’s Inspector 
of Mines will exhibit a remarkable diminution of accidents from 
explosions, The coalowners say that this is not due to any 
change in consequence of the New Mines Act in the carrying on 
of well-managed collieries, but admit that where the manage- 
ment has been rather lax the new regulations as to explosives 
have been useful. Mr. A. H. Stokes, one of the inspectors, has 
issued his report upon the working of the Coal Mines Regulation 
Act in the Midland - district, comprising Derby, Warwick, 
Leicester, and Nottingham. While he thinks it too soon to 
speak upon the result of the working of the New Mines Act, the 
low death rate, compared with the weight of mineral raised, 
calls for special remark. In the Midland district the weight of 
mineral raised per life lost is 298,388 tons, which has only once 
been exceeded since the passing of the Mines Act in 1879, when it 
reached 300,942 tons. During 1888 there were sixty separate fatal 
accidents, causing a loss of sixty-one lives, a decrease of seven 
as compared with the loss of life in the previous year. Falls of 
earth had been the principal cause of death. The output of 
coal during the year was 18,095,240 tons, an increase of 880,333 
tons on the year. The total quantity of mineral raised was 
18,201,685 tons, an increase of 890,039 tons. Sheffield and 
South Yorkshire coalowners are at present interested in a flame- 
less explosive called carbonite, which has for some years been 
largely used in German coal mines, A syndicate, comprising 
some of the engineers of the most important coal properties in 
the United Kingdom, has been formed to introduce it into this 
country. Carbonite is said to have been proved to be absolutely 
safe in “ fiery mines,” and in cases where it has been explode 
in the midst of an explosive mixture of fire-damp and air it has 
failed to ignite the mixture. Regulations framed against the 
dynamitards operate to the disadvantage of peaceful experl- 
ments in life-saving, and it is extremely difficult to get any ver 
explosive brought inte the country; but through the hind 
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offices of Mr. C. Stuart Wortley, M.P., Under-Secretary of State 
for the Home Department, a special permit will be given for a 
parcel of the explosive for experimental purposes. The initia- 
tory trials are to be made in Sheffield and South Yorkshire 
collieries. 





AUSTRIAN ENGINEERING, 


Iv is well known that continental engineers are more scien- 
tific, better educated, and in every way superior to English 
engineers. At least we have been told this over and over again, 
especially by the technical education folk. Yet for some un- 
accountable reason the European engineer does not seem always 
to attain success, Several years ago, it will be remembered, 
there was a fearful inundation in Hungary. It was fully 
dealt with at the time in our columns, and the true remedy was 
pointed out by an English engineer—since, alas! dead. The 
‘Austrian engineers took their usual highly scientific course, and 
the following telegram appeared in the Standard on Wednesday 
morning. Comment is at present needless :— The t stone 
embankment of Szegedin erected after the catastrophe of 1879, 
at a cost of two million florins, gave way this morning for a 
length of 150 metres. There is little doubt that the entire 
embankment will follow, as its foundation is in mud, which has 
for years been constantly shifting. At present the rivers Theiss 
and Maross, whose swollen waters ten years ago destroyed the 
town, are fortunately at present comparatively low, but if they 
should rise, which is by no means improbable, the newly-built 
town, deprived of the stone embankment which is its principal 
protection, would inevitably be lost. It appears that the local 
authorities of Szegedin, at the time of the erection of this 
embankment, protested against the plans of the Government 
engineers, and, after the work was finished, refused for a long 
time to take it over. They predicted that it would not last very 
long; but the Royal Commissioner, a brother of the Hungarian 
Premier, who had charge of the reconstruction of Szegedin, and 
who was created a Count on the completion of the work, 
silenced the local opposition at the time. The prediction of the 
citizens has now been fulfilled. It is a case of official mis- 
management and red tape, which ought to serve as a warning ; 
but it is sure to be entirely disregarded, as the River Administra- 
tion in Hungary has always been equally mismanaged. Millions 
of money have thus been thrown away without the lesson ever 
being heeded.” 


BURSTING OF A 38-TON GUN ON BOARD H.M.S, AJAX. 


Most of our readers will have read in the daily papers that a 
88-ton gun burst on board H.M.S, Ajax on Monday last, from 
a shell exploding in the bore. The gun appears to have yielded 
in the chase, a large piece being lost, and only one man being 
slightly injured by a fragment in the turret. This gun is a 
muzzle-loading piece, made on the same pattern as to length as 
the gun which burst on board the Thunderer. The vessel was 
commissioned in 1883, It is, of course, very unsatisfactory that 
a gun should yield on the bursting of a shell in the bore. In 
the case of the Thunderer the piece was double-loaded, and the 
front shel! probably broke up and wedged up the bore while 
two charges were in action behind it. This accident on board 
the Ajax is a very different case, and explanation is needed to 
account for it. Our guns, as well as those of our neighbours 
on the Continent, are by no means in a satisfactory condition. 
The bores wear out very rapidly from the scoring of the enor- 
mous slow-burning charges now in use, so that gas checks of 
increased size have to be used very soon to keep up accurate 
shooting ; but the bursting of a gun is a different matter. 








LITERATURE. 


Graphics, or the Art of Calculation by Drawing Lines; applied 
especially to Mechanical Engineering. By Rosert H. SMiru, 
Professor of Engineering, Mason College, Birmingham. &c. 
&c. Part I. London: Longmans, Green, and Co, 1889. 

Tue graphical solution of mechanical and mathematical 
problems has been carried in the continental technical 
schools to a very high point; much further, indeed, than 
is necessary or even desirable for the practical require- 
ments of the engineer. In this country, however, although 
works on the subject have been published, it has not 
received the same exhaustive attention, and the book 
before us has been written by Professor Robert H. Smith 
with a view to repairing the deficiency. 

As the author points out : “ The principles according to 
which stress diagrams are drawn out are stated in a very 
complete and general manner, in a paper entitled ‘ Reci- 
procal Figures and Stiff Frames,’ by Clerk-Maxwell, in 
vol. xxvii. of the Philosophical Magazine, 1864.” The 
“theoretical development” of the subject is stated 
to be chiefly due to Cremona—an Italian-—and to 
Culmann—a German. As regards Culmann, the 
limitation of his achievements to mere theoretical 
development is scarcely fair, since Culmann was 
for many years the head of the school of civil engi- 
neering at one of the leading polytechnic schools of 
the Continent, and his methods were and are regularly 
applied to the solution of statical engineering problems. 
The principle of reciprocal figures has been worked out 
with great completeness by Fiedler, another German, in 
his so-called “ Descriptive Geometry,” the latter part of 
which, however, is in reality more an application of the 
graphical method to the study of the higher analysis, and 
is in so far not applicable to ordinary engineering. For 
—_ ‘on probably Fiedler is not mentioned by Mr. 

mith, 

The author is careful to state in his preface that his 
“book will not enable the student of practical mechanics 
to dispense with the use of other books treating mechanics 
in the ordinary manner,” but “is intended to enable those 
who have a knowledge of elementary mechanics to advance 
that knowledge to any degree of thoroughness they may 
find useful, and to apply that knowledge to the every-day 
problems of engineering science, without the aid of the 
more complicated — of algebraic and trigonometrical 
mathematics, or of the differential and integral calculus.” 

_The subject is divided by the author into eight heads, 

viz., graph-arithmetic, graph-algebra, grapho-trigono- 

metry, dynamics, kinematics, statics, co-ordinate tabula- 
tion, and mathematical tabulation. Of these the author 
claims that graph-algebra, grapho trigonometry, and the 
stress-diagrams for linkages containing beams, and for 
those linkages built in three dimensions—-ie., for solid 








structures—are new; also that he has treated more fully 
than is usual in most text-books the subject of indeter- 
minate abutment thrusts and the cyclic order of procedure 
in stress diagram construction. Shorthand symbols are 
introduced for the purpose of making the demonstration 
more concise, and several new terms are employed. 

In Chapter I. the subject of instruments is dealt with, 
those which the author considers best suited for the 
purposes of graphical construction being described, and 
their uses and degrees of accuracy explained, while in 
Chapter IT. the division of the subject is stated. 

Graph-arithmetic forms the text of Chapter III. 
Addition and subtraction can seldom be carried out 
oe emg with any advantage, but in multiplication and 

ivision, or multiplication and division combined, where 
— results are sufficient, graphical methods are 
often more convenient than ordinary calculation. An 
ingenious and, we believe, novel method, which is strictly 
speaking of a mechanical rather than a a pe nature, 
is given by the author for finding fractional powers or 
roots. For this process a piece of accurately and finel 
divided square sectional transparent tracing paper is all 
the additional apparatus required. 

In Chapter IV. the author treats of graph-algebra, 
which to a great extent covers much the same ground as 
what is generally known as analytical geometry. The 
relation between two continuously varying quantities, 
expressed in ordinary algebra by an equation, may 
represented graphically by a line or curve in several 
ways, such as by linear, lar, angular, or radial co- 
ordinates, or by focus and directrix. In this there is, of 
course, nothing new; but for the graphic solution of 
equations the author has introduced a method which we 
do not recollect to have seen previously employed and 
believe to be novel, although it is exceedingly simple. 
As an example, we may take the quadratic equation 

Avc?+Dr+F=0., 
This equation may be written 
2 D 


sitheindls Codes 
The equation y = x? represents a curve of squares which 
can be easily plotted, while y = — re - ; defines a 


straight line, also easily delineated. The values of y 
which satisfy both these equations are obviously those 
corresponding to the required roots or values of 2, and 
are given by the intersections of the line with the curve. 
The curve need only be carefully drawn once in a 
permanent manner, and is then available for the solution 
of all quadratic equations, while the different constants 
are expressed by the different positions of the straight 
line. For the solution of any particular equation, 
therefore, it is only necessary to draw a straight line, the 
data for which are very easily obtained. The same 
method is applicable to cubic equations and others, some 
of which are otherwise insoluble, except by approxi- 
mation. 

Chapter V. is devoted to “Grapho-trigonometry.” The 
first part of this deals with what may be called self- 
evident constructions, such as plotting out the quantities 
observed in a survey and obtaining the required results by 
direct measurement from the drawing. Another branch 
of the same subject is the determination of the areas of 
triangles, quadrilaterals, and polygons; the area is 
measured to a given e, as a length on a straight 
line. Under this heading comes also the calculation of 
areas with curvilinear boundaries, such as indicator 
diagrams. A neat construction for the integral area 
curve of any diagram is given; any ordinate of such a 
curve represents that — of the area of the diagram 
lying behind this ordinate when produced so as to cut 
through the area. 

With Chapter VI. commences what, from an engineer- 
ing point of view, may be considered the most important 
section of the book. In this chapter, on “Combined 
Multiplication and Summation,” “ Moments of Parallel 
Vectors,” and the following—VIi. and VIII.—on “Vector 
Summation” and “Locor Addition and Moments of 
Locors,” we are introduced to the methods to be applied 
to the solution of static problems regarding engineering 
structures, the determination of the movements, and 
stresses due to the forces acting on girders and trusses. 
To many engineers probably the terms “vector” and 
“locor” will at first sight convey little or no meaning; 
but this is speedily set right by the author's perfectly 
clear definitions and illustrations ; and, under the un- 
familiar names, old friends—such as forces, velocities, and 
accelerations—are soon recognised. 

The well-known force polygon is an example of “vector 
summation,” the chain polygon of “locor addition.” The 
practically important tes 4 of how to find the moment 
diagram of a number of parallel loco:s—generally parallel 
forces—is explained in Chapter VI. under “ Combined 
Multiplication and Summation,” the more general aspect 
of the case in which the locors are not parallel being 
reserved for Chapter VIII. After an intermediate chapter 
—1X.—on the “ Kinematics of Mechanisms,” we come to 
that on static structures, frames, or linkages, in which 
more or less familiar problems relating to trusses, girders, 
and similar structures are handled. The author insists 
strongly, and with reason, on the observance of the 
cyclic order in the graphical treatment of stresses, since 
by the due observance of this point all ambiguity 
pe their character is avoided. The methods 
employed are substantially those familiar to students of 
graphical statics, and call for no special notice. 

In Chapter XI. we arrive at the study of “beam link- 
ages,” that is, “flat static structures containing beam links.” 
A beam link is a link “ exposed to and capable of resist- 
ing bending moments,” such as is frequently found in 
roof trusses, especially of timber. With this class of 
structure the author deals very fully by means of examples, 
of which in certain cases the graphic solution is some- 
what complicated. Such problems could in practice be 
more simply solved by means of the analytical and graphic 





method combined. The stresses on many members which 
require for their graphic determination rather elaborate 
operations can, by Ritter’s well-known method, in which 
only the moments about any convenient point are taken, 
be very easily calculated. The author, however, is con- 
cerned only with purely graphical solutions, and we are 
decidedly of opinion that for any structure of importance 
the leading stresses, at any rate, should be determined in 
more than one way. In the first of the simple cases of 
beam linkages investigated by the author—p. 216 and 
Fig. 87—there is one point upon which the language 
used is, we think, scarcely sufficiently clear. The author 
speaks of “the force actions of the various parts of the 
beam, exclusive of couples or pure bending moments, on 
the pins of the different joints.’ This gives the impres- 
sion that the forces in question really act on the pins, 
which is not generally the case. These forces would, in 
our opinion, be better defined as the resultant forces 
acting on sections through the pins of the different joints, 
exclusive of couples or pure bending moments; they are 
balanced by shearing and tensile or compression stresses 
in the beam, and zot, as at first sight might appear from 
the author’s definition, by the resistance of the pins, 
through which only a small portion of the forces is trans- 
mitted to the links—A B, BC, &c.—connecting the beam 
with the jointed part of the structure. 

The concluding chapter is on “ Solid Static Structures,” 
to which class, strictly viewed, all structures belong, 
although a girder or roof truss may be treated as a plane 
structure with approximate correctness, as long as the 
forces acting on it are parallel to its central plane. The 
author compares the conditions governing the problems 
relativg to flat and solid structures respectively, and then 
proceeds to illustrate these by examples. The methods of 
procedure are in principle essentially the same for solid 
as for plane linkages, but are necessarily in general more 
complicated. For example, whereas in a plane frame the 
stress diagram for any particular joint pin cannot be 
determined until all the forces except two acting on it 
have been found, in a solid structure the stress diagram of 
all the forces except three must be ascertained before the 
stress diagram can be drawn. ; 

Throughout his work the author has adopted what is 
generally known as Bow’s notation, and expressly states 
in the preface that it is not intended that the text should 
everywhere be comprehensible without reference to the 
diagrams. These latter are contained in a separate atlas, 
aud, we may here notice, are very well executed, as is 
also the whole of the publisher’s part of the work. 

At first sight the author’s treatment of his subject 
appears somewhat abstract, but on closer study it will be 
found that in reality his methods are quite practical, and 
the first impression is due mainly to the use of scientific 
and general, instead of engineering and special nomen- 
clature. The author aims first at giving the student a 
thorough insight into the general principles underlying 
the graphic solution of engineering problems, demon- 
strated by plentiful examples. The language is, as a rule, 
clear and concise and the treatment elementary, although 
at the same time requiring close and careful study for its 
due comprehension. At the beginning of the book a 
glossary of special terms and symbols is given. The 
author uses certain of these terms in senses some- 
what different to those in which they are generally 
employed; this, we think, is on general grounds a 
practice to be avoided, since it is extremely unde- 
sirable that with every fresh work on a given subject 
which a student has to master, he should be obliged, at 
the same time, to learn a new language. We are, how- 
ever, bound in fairness to admit that the few new expres- 
sions introduced by Mr. R. H. Smith are undoubtedly 
convenient. 

The author contemplates the issue of Part II. at an 
early date, and in this it is intended that the subjects 
dealt with shall include, “The Distribution of Stress and 
Strain,” “The Strength, Stiffness, and Design of Beams 
and of Struts,” “Economy of Weight in Structures,” 
‘““Stresses in Redundant Structures,” “The Statics and 
Dynamics of Machines,” ‘The Practical Thermodynamics 
of Furnaces, Boilers, and Engines,” “The Hydrostatics 
and Hydrokinetics of Ships and Hydraulic Machines,” 
besides some others which we have not enumerated. The 
programme is an ambitious one, and we trust that Mr. 
Robert H. Smith may see his way to carry it out. What 
he has already effected in Part I. is a welcome contribu- 
tion to a subject on which a comprehensive and practical 
work was much wanted. 
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GOODS ENGINE, ITALIAN MEDITERRANEAN RAILWAY. 
COMMENDATORE FRESCOT, ENGINEER. 
(For description see page 208.) 
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COMPOUND ELECTRIC LIGHT ENGINES, CITY | 
OF BERLIN. 


Tue admirable work done by M. Van den Kerchove has 
established his reputation among engineers, and the engines we 
are enabled through his courtesy to illustrate by our supple- 
ment this week, will maintain that reputation. 

It will be seen that the cylinders are fitted with trip gear, 
the action of which will be readily understood from the enlarged | 
view. The massive proportions of the engine deserve special 
attention. Not only does M. Kerchove put in superlative 
workmanship ; he adopts proportions which render a breakdown 
impossible. English engineers assert that all this means an 
expensive engine. This is no doubt true, and they add that | 
English customers will not pay the price which such engines are 
worth. This may be so; but it is strange that foreigners make 
no difficulty of this kind. 

The engines we illustrate have been supplied to the Société | 
Electrique of Berlin. They are of the vertical compound | 
tandem type, and notwithstanding the great number of 
revolutions—at first fixed at 100 to 105 per minute—the 
builder did not hesitate to adopt the Corliss valve gear, which 


visited the installations at Berlin, speaks very highly of their | which is of very compact form, is attached to a wall, or any 

rformance, which leaves nothing to be desired, and in which | other convenient position, by means of a bracket, and the pipes 
been avoided a part of the inconvenience of a high speed, viz., | beneath the indicator are connected to the cylinders of the 
the use of belts or any other organ of transmission which | presses. The pressure from each press enters a steel tube—as 
generally give rise to treuble and annoyance. There are four of | shown—where a portion of the covering has been cut away in 
these engines running at the Markgrafenstrasse station, and two | the illustration. These steel tubes are similar to those employed 
others are now being erected at another station. Several other | in Messrs. Schaffer and Budenberg’s high-pressure gauges, which 
engines of similar design have been ordered, to replace a number | have been previously described in THe Encinger. The dis- 
of engines which do not give satisfaction. We learn that, | placement of the end of the tube, according to the pressure 
beyond these, the same firm are now building four 1250 indicated | exerted, is transmitted to a parallel motion carrying a pencil, or 
horse-power compound engines, which will each of them drive | an ingeniously designed pen supplied with ink, which marks the 


| two dynamos of 600-horse power each, and we hope in the | diagram on a slip of paper mounted on a revolving drum. The 


course of a little time to place before our readers a description | drum is rotated by clockwork, at the rate of one revolution in 
and illustrations of these engines. the twelve or twenty-four hours, which are marked off 
by vertical lines on the diagram. The upper part of the 
apparatus is enclosed in a glass case, which can be opened, 
| and locked when the apparatus has been set in working 








AN INDICATOR FOR HYDRAULIC PRESSES. 





Messrs. SCHAFFER AND BuDENBERG, of Manchester, have in- 
troduced an automatic indicator for hydraulic presses which 
will be found especially useful in all industrial centres where 


| order. As already stated, the indicator is arranged to register 

the work of four presses simultaneously, and this is done on 
| the one slip of paper, the diagrams of the different presses being, 
| however, entirely independent. The diagram serves to show, 
| in the first place, the precise times when the several presses 


seemed to him the only one capable of giving the degree of | antities of soft hich have to be packed fo | were brought into action. Then follows an accurate record of 
regularity required in these installations. Amongst the difi- | shipment, are reduced in’bulk’ under powerful hydraulic pres. | the increase of pressure, and the time occupied in attaining 
culties to be overcome was that of being able to run the engines | , | the maximum pressure; the amount of the maximum pressure 


either condensing or non-condensing at will, and to change from | 


) 








DETAIL OF CONDENSING AND NON-CONDENSING GEAR. 


the one to the other without stopping or even slowing down the 
speed of the engines, and this M. Van den Kerchove successfully | 
achieved, 

The engine is made to work condensing or non-condensing at | 
will by the opening or the closing of the two valves A and B in | 
the accompanying sketch. By opening valve A and closing | 
valve B, the discharge is sent to the condenser, and by closing | 
valve A and opening valve B, the discharge goes to the atmo- | 
sphere, and the engine works nen-condensing. The valve B is 
closed or opened by throwing the weighted lever C from the 
position shown in full lines to that shown in dotted lines. 

These engines, which were built to develope 300 E.H.P., 
or about 350 indicated horse-power, are now running 
at about eighty-two revolutions only, it having been found 
that this speed was most suitable to the dynamos, Notwith- 
standing this considerable reduction in the speed, these engines 
are nevertheless regular and very economical when doing the | 
power for which they were built. Their principal dimensions 
are:—Diameter of high-pressure cylinder, 19in.; diameter of 
low-pressure cylinder, 34in.; stroke of pistons, 2ft. 6in.; 
revolutions, 100; initial pressure in high-pressure cylinder = 
1051b. above the atmosphere; indicated horse-power = 350, 
All the large forgings, such as crank shaft, connecting-rod, 
piston-rod, &., are of Krupp steel. The crank shaft, which is 
l4in. diameter at the fly-wheel, has bearings 1lin. diameter and 
24in. long. The crank pin is 8in. diameter by 9%in. long. 

One of the peculiarities of this construction is that each 
engine has keyed upon its shaft near the fly-wheel a single | 
continuous current dynamo, which absorbs all the power given | 
off by the engine. These dynamos, which are—so far as we 
know—the largest that have ever been made, are 9ft. 6in. in | 
diameter, and were designed and built by the well-known firm | 
of Siemens and Halske, of Berlin. Professor Forbes, who has | 
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sure. This apparatus, of which we give an illustration, is 
designed to provide a continuous record, in the form of a diagram, 
of the work performed by a system of hydraulic presses, in the 
course of an interval of twelve or twenty-four hours. The 
indicator, which is shown in our illustration, is arranged to give 
a record of four presses, or of any of the four that may be in 
work, and in Manchester packing houses, where these presses 
are largely used, it will afford a very handy and efficient means 
of obtaining day by day an accurate record of the precise work 
which each and every press has been dving. The apparatus, 


| and the length of time during which this pressure was main- 


tained ; whilst the rate at which the pressure was reduced, and 
the time occupied in reducing the pressure, are also recorded. 
Another and not the least important record which is also 
| obtained is the number of times the several presses are brought 
| into operation, and the distribution of the work during dif- 
| ferent parts of the day. It will thus be seen that a very full 
and complete account of all that the presses have been doing, 
and which affords a useful and very requisite check where a 
number of presses are employed on various descriptions of 
| packing work, is secured. 








MECHANICAL INVENTIONS OF FRENCH ORIGIN.—In the machine 
| gallery of the Champ de Mars three glass cases in Class 52 contain 
| the models of the great mechanical inventions claimed to be of 
French origin. A list of these inventions is given by the organisers 
of this exhibition: The metric system, Assemblée nationale, 1760 ; 
| the Vaucanson machine, Jacques de Vaucanson, 1751 ; the Galle 
| chain, André Galle, 1832 ; the clutch nut, A. Nepveu, 1840; the 

Roberval balance, Giles Personier de Roberval, 1670 3; the bydraulic 
ress, Blaise Pascal, 1650; the Montgolfiere, Joseph Michel and 
acques Etienne de Montgolfier, 1783; the aerostat, Jacques- 
Alexander-César Charles, 1783 ; hydraulic ram, Joseph Michel de 
Montgolfier, 1797 ; the Fourneyron turbine, Claude Burdin, 1824 ; 
and Benoit Fourneyron, 1832 ; the Fontaine turbine, Pierre Lucien 
Fontaine, 1840; the Poncelet wheel, Jean Victor Poncelet, 1824 ; 
the tubular boiler, Mare Séguin, 1827; the boiler with small 
elements, Julien Belleville, 1850; the Belleville spring, Julien 
Belleville, 1861; the safety valve, Denys Papin, 1681; metallic 
manometer, Eugene Bourdon, 1849; the automatic injector, 
Marquis de Mannoury Dectot, 1818 and Henri Jacques Gifford, 
1858; the piston steam engine, Denys Papin, 1690 ; expansion 
gear, Benoit Paul Emile Clapeyron, 1842 ; the Meyer expansion 
| gear, Jean Jacques Meyer, 1841; expansion gear variable by 
governor, Marie Joseph Denis Farcot, 1836; the governor with 
c rods, J. Farcot, 1854; the Foucault governor, Leon 
Foucault, 1864 ; the governor compensator, Denis and Weyher, 
1871; the double — gear, Benjamin Normand, 1856 ; triple 
expansion engine, Benjamin Normand, 1872; steam navigation, 
| Denys Papin, 1698, Claude Francois Dorothée and Marquis de 
| Jouffroy d’Abbans, 1776 ; screw propellor, Charles Dallery, 1803, 
| Csptain Delisle, 1823, and Sauvage, 1832; the servo-motor, Joseph 
| Farcot, 1868 ; the stamp hammer, Francois Bourdon, 1839; the 
| gas engine, Philippe Lebon, d’Hubersin, 1801, Pierre Hugon, 
| 1860, Jean Joseph Etienne Lenoir, 1860, and Alphonse-Eugéne 
| Beau de Rochas, 1862; brake governors from a distance, Denys 
| Papin, 1687, Desiré Martin and Verdat du Trembley, 1860; the 
| teledynamic cable, F, Hirn, 1850 ; the Morin d ometer, Arthur 
| Jules Morin, 1831 ; measurement of elasticity by the rolling spiral 
Edouard Phillips, 1869; the dynamometric brake, Gaspard-Claire 
Frangois-Marie Riche, baron of Prony, 1821. 1t is to be remarked, 






| 
| 
| 


says La Nuture, that none of the great inventions mentioned above 
are anterior to the second half of the 17th century. 
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ELECTRIC RAILWAYS.! 
By Mr. G. W. MANSFIELD. 

THE application of electricity to street railways has been so 
rapid that we are liable to lose sight of many valuable points in 
our herculean efforts to supply the demand. Those who are 
engaged in it know that they let many opportunities slip by. They 
cannot help it. The more generally, however, the points are 
known the quicker will be the reward to some directly, and to them 
indirectly. The application of electricity during the past decade 
has been astonishing. In the face of an industry a half century 
old, and of enormous wealth and power, it has won the leading 
position. In every direction that honest effort has been made it 
has succeeded. Commercial barriers have been broken down, and 
physical obstacles swept aside. When once the feasibility was 
demonstrated the end could not be predicted. 

For the transportation of the people in the streets of our towns 
and cities the aneneioction has been witnessed, the application 
made, and a wonderful luxuriant growth started. There is no in- 
dustry so far reaching in character, so vital to a community’s 
interests, and yet one so little known as the street railroad business. 
Neither the scientific world, the commercial world, nor the people 
themselves have realised its vast importance. Eliminate the horse 
car from every city or town in the union and forecast the results. 
In 1828 the now great Baltimore and Ohio Railroad started, and 
horses were used te draw the cars. This might be called the first 
horse car line in the United States. In 1 there were 12,866,020 
persons in the United States, and not a mile of street railroad nor 
scarcely of steam road. As a rule, the New York and Harlem 
Railroad, incorporated in 1831, is spoken of as the first street _rail- 
road in the country. The first car was run in November, 1832, 
from Prince-street to Harlem Bridge. In 1837 it temporarily 
succumbed to steam cars, but resumed in 1845. 

The census of 1850 gives our country a ~~ ‘of 23,191,876, 
and published history but one street railroad. The child had been 
born, however, and in ten years the street railroad was in almost 
every city of any magnitude in the country. To what has this 
child grown? In 1880 our population was, 50,155,783. Estimating 
on an increase of 334 cent. in 1890, or six months hence, the 

pulation will be 66,874,354. For the transportation of this num- 
oS of people in the streets of our cities and towns the most 
accurate figures it is possible toobtain show the engagement of about 
425 companies, employing 28,000 cars, 125,000 horses and operating 
some 3500 miles of track. The capital invested is variously estimated 
is from 175,000,000 dols. to 200,000,000 dols. The number of 
passengers carried is so enormous that it is impossible to obtain 
figures of any great degree of accuracy. As a result of most careful 





TABLE I.—Cities of 100, 


The Baldwin Locomotive Works have for years been e d in 
the manufacture of steam dummies for street railways. ues- 
tionably through them the highest order of talent and skill has 
been lavished upon the solving of the vexed problem as to how 
to use steam for the haulage of street cars. Motors weighing 
from 13,000 lb. to 27,0001b. when in working order and ready to 
run have been built. In most cases two engines have been em- 

loyed with cylinders and strokes ranging from 8in. by 10in. to 

2in. by 16in. The power of these engines can be judged from 
their pulling capacity, which varies from 320 to 634 tons on a level, 
and from 16 to 43 tons ona 4 per cent. grade. Ordinarily they were 
built to seat from fifteen to twenty people. The wheel base was gener- 
ally 6ft. and the wheels 3lin. in diameter. Naturally they were built 
to run at speeds from 10 to 15 miles per hour, and to be provided 
with all ible safeguards and conveniences. Powerful brakes were 
used, coke was burned to avoid smoke, mufflers provided for the 
exhaust and safety valves, and every possible contrivance adopted 
to eliminate all objectionable troubles. Their economy in working 
has not been very freely published. From reliable and authentic 
sources we learn that the lowest fuel consumption is 64 lb. of coke 
per mile run, The average is from 15 1b. to 12]b. when ordinary 
grades are ascended. The total cost of operating per mile has been 
in some instances reported to be but 3} cents, but in other cases 
it was found to be over 20 cents per car mile. It is needless to say 
that in spite of all the skill, time, and ever f spent upon them, 
they have not proven, except in a few isolated cases, either satis- 
factory or economical. Electricity, the youngest of them all in 
es shows already the sturdy, vigorous growth that inevit- 
ably will result in its complete supremacy. 


TABLE II. 
Electric street railroads, 
Jan. 1—July 1, 1889 
— 


1885. 1886, 1887. 1888. ‘Oper- Build- Total: Total. 


ating. ing. 
Number of electric 
IE ee, se | Bic B co F ne BB 19 .. 42 61 109 
Number of miles 
ol wo os ¥%..98 ..29 ..2806.. .. 118 ..967 .. OD 575 
Number of cars .. 13 ..39 ..81 ..265 +. 174 ..864 .. 538 936 


The figures of Table II. certainly show that the facts warrant the 
prediction. They were most carefully prepared, and include every 
road of any record. It does not show it all either. That remark- 
able contract which the West End Street Railway Company, of 
Boston, the largest street railway company in the world, signed 
recently with the Thomson-Houston Electric Compan is not in- 
cluded under the heading ‘‘ roads building in 1889.” i think that 





000 Population and over. 





Miles 

















Companies. : Total 
Name. SEN aes single ae No, of cars. ote Locomotives. passengers 
Elevated. | Horse. track. i = carried. 
Fede ie f 2 Mi ae 60 89 949 ah 291 171,529,789 
Rar Gots i ea oe 143 268 2,300 14,441 ie 199,491,735 
¢ ; 2 2 ine ps i © %7 9 2 — in 7h ae 
Brooklyn { 3 miles one included. ae = = — 6,410 ‘i prec peed 
Boston .. : we, Se 1 211 231 1,534 7,684 = 97,039 919 
Providence .. . - -- — | 1 54 54 289 1,4l4 —_ -- 15,582,732 
Chicago.. .. - 44lines in one system. | 7 325 325 2,400 8,279 - = 99,348,00) 
Philadelphia _— a -- | 12 302 326 1,512 7,322 8 dummies, 143,433,959 
St. Louis... 3 cable. | 14 169 169 1,058 4,231 - _ 50,772,000 
Baltimore _— — a | 12 158 158 460 3,167 _ _ 34,837,000 
Cincinnati ... 2 cable. | toed 164 530 2,644 4 dummies, 31,728,000 
Se eae re 140 140 499 2oig {19 fumnies + 24,228,000 
. . f 2 steam. r . _— - { 3 locos, ' on on 
San Francisco Ape ey lj 10 163 164 707 1,724 139 dummies { 130,860,000 
Buffalo .. .. . ae a= — = 2 39 56 198 1,276 _ -- 13,108,203 
Washington .. = _ _-_ — 5 63 63 336 1,684 = a 21,892,000 
Newark... .. ° - - =- 3 53 52 219 —— _-_ = 15,168,000 
ules, 
Louisville eo tee ae 112 112 378 nee — = 24,970,000 
| orses. 
Cleveland a — o 7 123 123 523 2521 -- _ 30,252,000 
Pittsburgh .. 6 cable, 1 electric. 13 113 113 347 1,924 3 dummies, 59,088,000 
Jersey City .. _ -- — 2 35 35 132 825 -~ -- 10,725,000 
Detroit .. .. 3 electric. 4 65 65 263 1,682 _ _ 32,184,000 
Milwaukee .. = _ a 3 68 68 208 1,188 2 locos, 16,744,000 
Albany .. .. ake, thee Pa pas 3 19 30 103 424 - _ 4,278,927 
Indianapolis | Consolidated. 1 40 40 99 648 -- - 9,720,000 
Kansas City. 6 cable. 7 124 124 469 613 Ea motors} 38,969,000 
St. Paul.. 1 cable. | 1 74 74 154 816 —_ = 23,608,000 
Omaha .. .. 2cable, 3electric. | 1 61 61 167 580 24 motors. 20 540,000 
Minneapolis .. Consolidated. | 1 66 66 160 1,104 _- — 14,352,000 
Totals - —- = } 189 77,884 - — 


3103 


Five elevated roads, 27 cable, 147 horse, 7 electric, 3 steam and herse combined—189, total ; 18,645 cars, 394 locomotives, 134 dummies and 
About 24,000 horses are annually disabled. 


motors ; 77,884 horses, 2270 mules—80,154. 


compilations and estimations, itis reasonably sure that at least 
1,500,000,000 passengers are transported. 


Still more striking is the importance of the street railroad 


business when compared with the magnitude and extent of the | 


steam railroads of the United States. The figures of 1887 show a 
tabulation of 147,998°60 miles of railroad and 20,582 passenger 
cars, and “sagen gpa carried but 428,225,513. With nearly an 
equal number of cars and forty-two times more road, only 
one-quarter as many passengers were carried. Behold the yet 
more amazing figures:—The horse cars of the city of New York 
carry 199,491,735 passengers, almost half as many as are carried 
by all the steam roads in the United States. If to this number 
are added those carried by the elevated roads, we have the total 
of 371,021,524, or almost as many passengers are carried in New 
York City alone as are annually carried by all the steam roads in 


the whole United States. The street railroads of the State of | 


Massachusetts carry over 44,000,000 more people than all the 
steam roads in that State. One road alone, the West End of 
Boston, carries nearly 10,000,000 more than all the steam roads 
combined. 

To show somewhat in detail where this tremendous trafic is, I 
have eet Table I. Most of the figures showing passengers 
carried were obtained from trustworthy sources, and the balances 
were estimated from an average obtained from those I was sure 
in regard to. I{f you figure for each car 6-horse power of 
electric energy it will give you a rough idea of the size of an elec- 
tric central station needed to operate all the cars, In the New 
York City dynamo ey of 13,800-horse power would be de- 
manded, in Boston 9504 horse-power, and soon. This is destined 
to come as surely as the days succeed each other. In Boston it 
has come, and a station of approximately 8000-horse power is 
already in the hands of the engineers. Jf the conservatism of 
Boston permits it, how can the result be but inevitable for the 
other great cities of the Union. This enlightened age will have 


these facilities for transportation, and as soon as it is possible and | 


wise. The universal cry to-day in almost every large city the 
Jength and breadth of the land is for cleaner, surer, and more rapid 
transit. Unfortunately the tendency of the times is to concen- 
trate in or around large cities. This means congestion with all its 
deplorable results. The solution lies to a very large extent in the 
street railways. These must be the cities’ arteries and veins, ex- 
tending from the heart in all directions to-the extremities, Im- 
prove, then, the street railways. Almost every method of apply- 
ing energy to street cars has been 

ye except electricity, ‘‘ bitten the 
ife. 


applied, and they all have | 
ust ” in the great battle for | 


1 Read at the half-yearly meeting of the United States’ National | 
Electric Light Association, Niagara Falls, August 8th. — 
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worked well to its capacity. 
} Hanscom, of cable railroading fame, writes: ‘‘We do not con- 


3414 18,645 1,434,057,595 





this contract in responsibility and importance is one of the test 
| that has ever been signed in the ‘re of electricity. Sn chattele 
| railroading it is the greatest, and probably will be for may years to 

come. 
The West-End Street Railway Company, of Boston, owns 217 
miles of track and 1584 cars, all of which are to be equipped so as 
to be operated with electricity. Add these to the list, and how 
does our list stand? If it be within the bounds of the supply, at 
least seventy-five miles will be built this summer, and one hundred 

| or more cars equipped. Will not tbis give the electric railroad 
industry a standing, warranting the attention of the whole railroad 
world? As an interesting comparison regarding the new industry, 
if I may call it such, note the following figures :.— 


1870 


1880. 1890, 

| Total H.P., both waterand steam, engaged a 
in the whole manufacturing industry of Estima. 
the United States... 2. 1+ o- os so £946,162 5,410,837 5,255,582 

Total H.P. engaged in the electric lighting 

and powerindustry .. .. .. .. o 1,000 
Total H.P. engaged in electric railway : 
Ee = Shee cine 


_ 500,000 
30,000 
In meeting this demand of the age for better transit, there are 
many considerations that claim our most careful attention. The 
conditions to be met are widely different from all other electrical 
applications. Essentially we have, first, a steam engine ; second, a 
dynamo ; third, a conductor; and fourth, a motor mounted upon a 
vehicle and subjected to mechanical and physical conditions more 
extreme and severe than ever heretofore has been imposed upon 
any piece of electrical machinery. In the battle for success the 
engine has to stand the bulk of the fighting. Anything wrong with 
it affects directly the electric system, and in many cases it also has 
to stand the blows if anything is wrong with the electrical system. 
Dr. Bell has pointedly shown in his valuable paper many well- 
| known facts, and clinched them by figures taken on one particular 
road, They can be taken with certain allowances as fairly repre- 
senting the conditions imposed upon the steam engine by an elec- 
tric road. The extreme liability of short circuits on the road 
| from falling wires, careless drivers turning the current on too sud- 
denly when starting, and a variety of accidents that may happen 
on the very best roads, render of the first importance that the 
its main moving parts at least 20 per cent. heavier than 

i Under the extreme fluctuations of load, keys, nuts and 
bolts will work loose. An engineer in a large station recently told 
me that he aiety took to pieces and put together nearly every 
month a 100-horse power engine running an 80-horse power 
dynamo, whereas, prior to the time that it had been connected to 
a railway dynamo it had given practically no trouble, although 
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sider it good engineering to design an engine to suit the general 
average of all lines in the country.” He argues special engines for 
every road, Mr. C, B. Holmes, president of the Chicago Cable 
Company, writes: ‘‘ I would recommend that the strength of parts 
and weight of fly-wheel be at least one-third greater than the usual 
run of engine power.” Our business is analogous, and I think we 
should heed their counsel. 

A compound engine rated at 109-horse power, running an 80. 
horse power dynamo under test recently, gave the following ;— 
Friction card with dynamo but no current, 11°65-horse power; 
aggregate horse-power of cards, 1247-74-horse power; average 
horse-power of cards, 56°67-horse power; maximum card, 120-70. 
horse power; minimum card, 15°56-horse power. The cards were 
taken at ten-minute intervals for four hours, There were at the 
time three electric cars on the line, each towing another. As the 
day was a pleasant Sunday, every car was crowded. During the 
same time current and potential ating were taken on the 
line at the station. The average gave 30-horse power, or an 
average efficiency of 54°6 per cent. for the total time, Every 
moment deducted that no current was flowing would raise tiis 
efficiency. At times the efficiency was far higher than this. The 
road conditions were severe, the grades ran as high as 10 per cent., 
and had numerous others of 5 and 7 per cent. The extreme 
current fluctuations were noted in one minute’s variation from 45 
amperes to 140. The potential was very, constant. On another small 
road the extremes varied from the friction load to nearly 85-horse 
— on an 100-horse power engine. ‘These extremes would 

appen even during the time a three-impression card was being 

taken. Under such conditions the question of coa! economy is a 
troublesome one. On large roads, unquestionably a far better 
showing would be possible. 

Laying aside the ee of coal y, which is cheap in 
comparison to food for horses, the best engine is the one that 
handles the average work with the least repairs. On some small 
roads the ratio of engine friction to average daily Joad may be large. 
The great majority of roads, however, will have a sufficient number 
of cars to so reduce the ratio of extremes to the average load that 
the engine can work at its most economical point of cut-off the major 
part of the time, and raise the average load to such a point above 
the friction load that the per cent, lost will be comparatively small, 
Almost the first question asked by the manager of an electric 
light company when an application has been made to him for 
power, is: ‘‘ How much electric power must I allow per car!” No 
man can give a definite answer to this question that will meet all 
conditions. If the following facts are known a fair judgment can 
be made, although I am much afraid that the accuracy of the 
judgment would not be that of a William Tell :—(1) Number of 
cars simultaneously operated ; (2) speed and nature of service ; 
(3) maximum grade, and number of grades ; (4) scheduled location 
of cars in reference to grades ; (5) motor cars to be used to tow 
other cars or not ; (6) any peculiarities in regard to the distri- 
bution of cars; (7) condition of track ; (8) location of track in 
reference to power-house. 

A moment's thought over any one of these points, I think, will 
convince you of its importance. On a portion of the Cambridge 
division of the West-End Street Railway Company’s road of Boston 
the Thomson-Houston Company's motors commenced running on 
February 16th, 1889. Up to July Ist, 165,781 miles and 25,505 
round trips had been made with a loss of but 325 miles, or ‘19 of 1 
per cent., and forty-nine round trips, or the same per cent. of loss, 
Dustew this time nearly 1,500,000 passengers were carried. ‘This, 
, in view of the fact that during the entire time one, and part of the 

time two, tow cars were drawn, is remarkable. It must also be 
known that the route extends over one of Boston's most crowded 
business thoroughfares, and is the main street connecting Cambridge 
and Boston, Ona portion of the route there is an open bridge about 
1800ft. long, on which is located one draw, which is opened from 
twenty to thirty timesa day. Over this bridge 1810 cars per day 
pass, or on the average of one every three-quarters of a minute, 
and at some portions of the day they run at half-minute intervals. 
The teaming on this street is also very heavy, necessitating con- 
stant stopping. You will see from these figures what the loss of 
current or a motor burn-out causing delay would mean. The 
record, however, has been magnificent. As the dynamos are run 
by the Cambridge Electric Light Company, and are so arranged 
that the same engines furnish power and lights for their 
own purposes, as yet only approximate data as to fuel consump- 
tion, &c., been possible. A few electrical tests have 
been made, as well as it were possibl A t and 
voltmeter readings were taken at the station every fifteen minutes, 
four readings per minute, or at 15sec. intervals. This was kept 
up from 6.30 a.m. to 12.30 a.m. next morning for five days. In 
all, 1480 readings were taken. The average of these readings 
gave 12°6 cars in continuous service, 111°6 amperes, 500 volts, or 
74°8-horse power. Per car this is 8°8 amperes and 5:9 electrical 
horse-power. The average number of passengers carried was 
about fifty-eight per round trip. We now have thirty-two cars in 
operation, and observations, in so far as they have been taken, 
show a marked decrease in horse-power per car, At Richmond, 
Va., some rough tests gave the electrical horse-power required per 
car at the station as from 4to5. On the road at Lafayette, Ill., 
the figures of Dr. Bell show the remarkably low figure of 2:5 elec- 
trical horse-power. There are a number of circumstances on this 
road that would tend to make this figure so low. The cars are 
smaller than those ordinarily used, and I should judge that there 
were other circumstances entering into the calculation that would 
tend to reduce it. However, it well shows possibly one extreme 
in railroading. The other extreme might be cited in the case of 
the Lynn road, Highland division. Here only one car is in opera- 
tion. In the course of its route it ascends a hill graded at the rate 
of 8°7 per cent. for 300ft., and immediately es down on the 
other side. In this case the engine was indicated. Five cards 
were taken when the car was ascending the grade, the averaye of 
which was 52°2-horse power. If we allowed a dynamo efficiency 
of 90 per cent., this would indicate an electrical horse-power of 
47-horse power. This is unquestionably a very extreme and excep- 
tional case. I might add incidentally that the car pays hand- 
somely, At Plymouth, Mass., a road having many beavy grades, 
the maximum Scheer over 10 per cent., and operating but three 
electric cars, each with tow cars, the electrical horse-power at the 
station per car was approximately 7‘72-horse power, On the cars 
the extremes vary obviously according to speed, grades, load, &c. 
It frequently reaches from four to five times the average value 
during the total time. In Lynn the variation is enormous. 
In Cambridge the current frequently rises to from 65 to 
70 amptres, or about 42-horse power. Especially is this 
the case on starting. You can see from these figures the im- 
possibility of giving only the most approximate figures in this 
direction, unless every detail as to cperation and conditions are 
known. I feel, however, that on roads having no grades over 
5 per cent., and operating under ten motor cars with tow cars, 
15-horse power per car would be a safe figure for - capacity. 
On large roads this figure couid be reduced to 12 and possibly 
10-horse power per car, while on small three or five-car roads with 
heavy grades, 18 or 20-horse power might not be any too much. 
At Cambridge tests show that, of the total time consumed by 
a car in a round trip, it was taking power only 61°8 per cent. 
of the time, and that 6°7 per cent. of the total time the car 
was stopped. At Washington, where the street cars were freer 
and not so thickly populated, the above figure for time when 
power was used rose to 66 per cent. Neither of these roads 
are what you might call large. It seems, however, that from 
30 to 40 per cent. of power in excess of the absolute require- 
ments can be planned for. I do not think, however, 
that this can be implicitly relied upon as in other power 
business, since there are many factors in the general opera- 
tions of a railroad system that might at any moment tax the central 
station to its utmost. In regard to total electrical and total com- 
mercial efficiencies, it is impossible for me or any one else to give 














accurate figures. There are so many fluctuating factors entering 
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into such a determination, that, whereas a test made to-day would 

ive me certain figures, a test made to-morrow, or a week later, 
would give me entirely different figures. The time factor must 
enter largely into such a test. From estimations based upon many 
figures, | feel certain that a total electrical efficiency of at least 70 

r cent. can be obtained, and a total commercial efficiency 
measured from the indicated horse-power of the engine to the car- 
wheel horse-power—W.H.P—of from 45 to 50 per cent. If the 
road bed, rolling stock, and all the electrical apparatus is main- 
tained as it should be, I see no reason why this figure cannot be 
exceeded. 

Unquestionably, to the railroad man, one of the most vital 

ints is the cost of repairs. We all know that in so far as power 
is concerned, a horse-power can be produced and delivered ten 
hours per day the year round, with a profit, at about 75dols, per 

ear. The cost of maintaining a horse for only about four hours’ 
work per day on a horse-car is not far from 190 dols. There 
is one point which is of vital interest to the managers of electric 
light companies, and this is how they shall charge the railway 
companies for the power which they desire. Ihave already shown 
you that it is an exceedingly difficult thing to estimate upon the 
requisite power, as the conditions are so fluctuating and so 
variable. After, however, the question of the amount of power 
has been settled, the next point to determine is whether they shall 
charge the railway company by the hour, by the day, or by the car 
mile. We have a large number of roads already hiring power of 
local companies, All of the methods just mentioned are in use. 
Upor small roads where the schedule of the railway company is 
such that they have only a few cars running continuously, meeting 
emergencies by extras, and where the grades are heavy, a 
satisfactory basis has been to charge so much per day per car, the 

rice ranging all the way from 3dols, to 5 dols., 6 dols., and even 
7dols. When the roads are of moderate size, or are subject to 
many variations and sudden demands on the part of the public 
for better facilities, or when the line runs to some resort and the 
main bulk of business lay in picnics, &c., charges on the hour basis 
is sometimes preferred. This price varies from 1l5c. to 30c. per 
hour. On larger systems, where the schedule is definite and fixed, 
the mileage basis is the preferable by far. The prices on this basis 
range from 2c, to 6c. You can readily see that if the cars ran 
at infrequent intervals, and if the morning and evening traffic 
was especially heavy and required a larger number of cars, 
while during the major part of the day only a few cars were 
out, the mileage basis would be quite unsatisfactory, since 
on the whole you would have to make steam possible 
for the maximum railroad output, and maintain it throughout 
the day. All of these estimates, however, can only be determined 
by knowing the local conditions and circumstances, In the East, 
where coal ranges from 4 dols, to 5 dols. per ton, naturally the 
prices could not compete with the railroads of the natural gas and 
coal regions, where fuel can be obtained for almost nothing, as in 
some cases for 10c. per ton. I would like now to enter a wedge 
here in favour of the very best of construction. Your own experi- 
ence has probably dictated that there is no economy if the original 
construction be put in with either inferior or faulty material or 
apparatus. It is more poe ype in railroading than possibly in 
Tiehting that the overhead construction, the track circuit, the 
wiring of the cars and all other details, be as perfect as it is 
possible for the best skill and brains to make them, If the light 
companies would require proper and reasonable guarantees in this 
direction, whenever they do supply power, it would not only be a 
surety in regard to their own protection, but also would be astron 
inducement for the very best of construction work. The railroa: 
man should see that it is for his interests, since there is no trouble 
that will consume profits more rapidly than breakdowns, There is 
no excuse now for electrical breakdowns, When such do happen it 
is either carelessness or cheap construction. 

Railroading is an exact business. The cars must be ready and 
go precisely on time. Delays in railroading are ruinous, All 
such can be avoided by perfect, honest work. I call upon electric 
light men to strongly urge this most vital of all considerations 
upon the railroad world. It is an experience we have gained at a 
tremendous cost. Is it not to our interests to see that others 
becoming associated with us do not suffer? Should not all elec- 
tricians bend all their energies toward making this new and richly 
promising field a magnificent success? Have you not millions to 
ae and nothing to lose? Are you ready for it? Are you going 

do it! 

There are some 1600 central electric light stations already located 
throughout the country, and some 425 railroad companies that 
sooner or later will have to have electric power. Is there any 
reason why you should not doit? I know of many a station that 
has to stint and save to tide over the year's dull seasons, You have 
no day circuits ; are held by the sun to one schedule and by the moon 
to another. The municipal authorities jump at you from behind 
one post, and your cial t 8s from behind the next. 
Stygian darkness is ever your salvation, and all conditions have to 
be met and illuminated by your beautiful light. You cannot afford 
to lose anything. Here is an opportunity for still one more chance 
at profit, If necessary, enlarge the scope of your charters. It 
will pay you. Your securities will be worth more, and can be 
more easily and satisfactorily placed. Railroads have en older and 
better standing in the financial world and on the money market 
than electric light companies. Can you afford to let the opportunity 
go by? From careful research, my own judgment would 1 be that 
in many cases it would be the company’s salvation. I believe the 
time is rapidly coming when great electric stations, from 5000 to 
20,000-horse power, are to be established. There are plants of from 
5000 to 10,000-horse power already built for manufacturin 





par- 
poses. I have been told that the Calumet and Hecla plant has in 
the neighbourhood of 12,000-horse power. The New York Steam 


Heating Company have about 10,000-horse power of boiler capa- 
city in their stations at Greenwich, Conn. ere are many mills 
equipped with power of from 1000 to 5000-horse power. Even our 
ocean steamships are plants of from 8000 to 12,000-horse power. 
Why cannot electric plants of such power be built?) Why are they 
not! Is there not business enough in lighting, power, and rail- 
roading! Almost every station I go into the country over is adding 
to its capacity. ‘‘ New occasions teach new duties, time makes 
on good uncouth.” The horse is uncouth, Electricity is our 
ife, 








THE PURIFICATION OF THE MERSEY: ACTION OF THE STOCKPORT 
CorPoRATION,—The Corporation of Stockport, at a special meeting a 
few days ago, authorised the purchase of ninety-five acres of land in 
the ——? of Cheadle as a site for works of sewage purification ; 
and Mr. A. M. Fowler, C.E., of Manchester and Stockport, 
received instructions to schedule the land and prepare the neces- 
sary plans with a view to an early application to the Local Govern- 
ment Board for a provisional order, The land is highly suitable 
for the purpose, and conveniently situated on the banks of the 
Mersey, a short distance from Stockport. In the event of the 
scheme for an extension of the borough being carried out, it will 
be comprised within the future municipal boundary. This action 
of the Stockport Corporation is important, and must influence 
that of other eentcipal authorities on the Mersey watershed. It 
is a practical response to the appeal of the Ship Canal directors. 
Stockport has from the first shown a great interest in the canal, 
and its Corporation seems determined to do what is practicable 
Within its own limits to purify the streams which will become 
feeders to the great waterway. The Council passed a further 
resolution directing that notice should be sent to all the municipal 
and local authorities above Stockport informing them of what is 
being done, and requiring them likewise to take steps for dealing 
with their sewage before it is into the streams. This notifi- 
cation will affect Ashton, rey and other towns and 
populous villages on the banks of the rivers Mersey and Tame. 








THE DUDLEY PNEUMATIC SYSTEM. 





ANOTHER form of gun bas ap} 
having been patented last — by Dana Dudley, of Lynn, Mass., 
and sold to the Hotchkiss Ordnance Company, of London, a. 
The essential difference between this new system and the Zalinski 
gun is to be found in the methods of compressing and using the 
air that propels the shot. In the Zalinski gun the air is compressed 
by very powerful air pumps, and is sto in reservoirs sufficient 
to provide for about twenty shots, the air being admitted to the 

n from the reservoir at each fire by a specially constructed valve. 

n the new system there is to be no storage of air, but a charge of 
wder acting upon a moving piston compresses the air at each 
ischarge, and at the same time drives the shell from the bore of 
the gun. It appears that the system is to be — to both large 
and small guns to be used in batteries afloat and ashore, as well as 
for field artillery. 

Fig. 1 gives a very good idea of the general construction of the 
large calibre, which is somewhat similar to an ordinary powder 
gun, and is ted on trunni Only a portion of the barrel 
isshown. The patent is upon ‘‘the combination of chamber A, 


Leaner 4 ared in the field, 











adapted to contain an explosive; a piston, B, located therein; an 
explosive in the chamber in rear of the piston; a projectile; a gun 
barrel, D; head piece, F, connecting the gun barrel with the air- 
compressing chamber in front of the piston; means for loading the 
barrel; breech piece, 1; the explosive chamber, C; and the means 
for loading and exploding the charge.” 

The action will be substantially as follows:—The charge of 

wder being placed in position in the small chamber C, with the 
Cor piston B, at the bottom or rear of the chamber A, and the 
a gy as shown in the cut; the charge of powder is exploded 

y the ordinary means, impelling the piston forward in the 
chamber, rapidly compressing the air between the piston and the 
projectile, and starting the latter in its flight. e larger the 
volume of the chamber in proportion to the volume of the gun 
barrel the greater will be the velocity of the shot. The gun barrel 
is hinged at the point E, and is locked at H. To load the lock, H 
is released; the gun barrel is qe to drop into an inclined 
position; the piston may then pushed back to the rear of the 
chamber, the shot placed in the gun barrel, and the charge of 
powder put in from the rear by revolving the breech piece to one 
side, 

How far this weapon may oe with the Zalinski gun is a 
matter of conjecture, but it would not appear that such heavy 
charges can be thrown, and the range will probably be much less. 
The system has the great merit of extreme simplicity. As no air 
compressing machinery is required, a number of such guns could 
be mounted like powder guns on board ship for using small charges 
of high explosives at short ranges. The Mefford-Zalinski dynamite 
gun, which throws immense charges at all distances up to two 
miles, and aims primarily to secure torpedo action by projecting a 
torpedo through the air instead of through the water, still remains a 
distinct ire 

For field artillery the system is somewhat changed, though 
the governing principle remains the same. The Zalinski is not 
intended nor could it be used for field artillery service owing to the 
necessity for reservoirs and pumps. The new weapon offers an 
entirely novel means of throwing high explosives in army opera- 
tions, 


Fig. 2 shows the gun mounted on its field carriage. The patent 


includes the following combination :—‘‘ The chamber A, adapted to 
contain air to-be compressed by an explosive therein, having a 
breech piece B, an explosive charge C, with firing mechanism B, a 
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safety valve consisting of a diaphragm plate D, and the cap EE, 
for holding it in place, a gun barrel G, to contain the projectile H, 
and having a breech piece I, and the tube F, uninterruptedly con- 
necting the air-compressing chamber with the gun barrel.” 

In the field gun there is no piston tocompress the air, the expan- 
sion of the powder gases performing that function. Safety is 
secured by the diaphragm plate D, which is thinner than the breech 
woe or than the walls of the gun, and will therefore give way 

rst, a circular opening being left for its fragments in the clamp or 
cap EE. The projectile is put in at the breech end of the gun 
barrel by removing the breech piece I. The charge in the chamber 
is put in from the rear by removing the breech piece B. The gun 
can be elevated like any other field piece. By making the air 
chamber very strong and the gun barrel of small calibre, it would 
appear that a considerable range should be attained. 
here are many who believe that high explosive shell will yet be 
fired, like any other shell, from powder guns. The French have 
already reported a rather questionable success in firing Melenite 
shells in this manner. But there is one point to be remembered: 
in firing with gunpowder, owing to the immediate force applied to 
the shell, the walls of the latter must be made thick enough to 
resist the action of the powder, and consequently there will remain 
comparatively little space inside the shell and only a small charge 
of high explosive can be used, But when air is the direct firing 
medium, the walls of the shell may be made much thinner, thus 
greatly increasing the amount of the explosive carried. The two 
systems are radically different. They may be permitted to co-exist. 
‘ach may have its uses—the former owing to the increased velo- 
city, greater range and penetration; the latter owing to the advan- 
tage at times of securing the explosive force of immense charges of 
high explosives against ships and forts. —New York Herald. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Edward G, Guyatt, engineer, 
to the Malabar; Charles H. Hill, assistant-engineer, to the 
Malabar; John O'Neill, acting assistant-engineer, to the Anson, 
all to date August 3lst; Frank W. Hawkins, engineer, to the 
Crocodile, complement incomplete; Cuthbert R. Roger, engineer, 
to the Malabar, to date September 2nd; Frank D. Thomsett, engi- 
neer, to the Serapis; Frederick Jarvis, engineer, to the Euphrates ; 
James Armstrong, engineer, to the Orontes; John A. Murray, 
engineer, to the Sparrow; Edward L. H. Denison, engineer, to the 
Calypso; and James Lane, engineer, tc the Chasseur; Albert J. 
Carnt, assistant-engineer, to the Beagle; Francis W. R. Jose, pro- 
bationary assistant engineer, to the Tamar; Reuben Main, proba- 
tionary assistant-engineer, to the Serapis; Tom R. Huddy, proba- 
tionary assistant-engineer, to the Tamar, and Henry E. Tregenna, 
acting assistant-engineer, to the Crocodile, all to date Sept. 3rd, 





FIRE-PLACE AND STOVE EFFICIENCY. 


THE following is given as a rapid method for the examination of 
fire-places. It is an abstract of an article by G. Lunge, published 
in the Journal of the Society of Chemical Industry. F. Fischer has 
made an examination of fire-places and of the methods for judging 
of their efficiency. Theoretically, Fischer’s method is most 
accurate, but in practice it entails too much work and requires too 
much time. Lunge thinks that the same end can be obtained by a 
simple determination of the carbonic acid in the fire-gases and their 
temperature. Whatever the composition of the coal or coke used 
as fuel, 1 kilo. of carbon forms 1°854 cubic metres of carbonic acid 
at 0°C. and 760mm. pressure. The determination of carbonic 
acid in the fire-gases shows the amount of oxygen and nitrogen 
mixed with it, or if m volume per cent. be the amount of carbonic 
acid, then 100-1 represents the volume per cent. of oxygen plus 
nitrogen, or— 


for 1 kilo. of carbon = 1°854 





wo» cubic metres of O and N, 
lf 2 = temperature of fire gases; ¢ = temperature of air; c = 
specific heat of 1 cubic metre of C O,—up to 150° C = 0°41, 150° — 
200° C. = 0°43, 200° — 250° C. = 0°44, 250° — 300° C= 0°45, 
300° — 350° C. = 0°46; and cl = specific heat of 1 cubic metre of 
O or N—about 0:°31—then the loss of heat in fire gases for each 
kilo, of carbon burnt, expressed in calories, is L H (loss of heat) = 
1-854 (A — t)e + 1-854 (8 -2) mas a, 
1 kilo. of carbon is equal to 8080 calories, consequently the formula 
100LH 
8080 


The calorific value of 


indicates the percentage of loss of heat by the fire gases, 


An example will best illustrate the mode of applying the formula. 
On examining the fire gases from a smal] stove it was found, in the 
morning, that they contained 7°8 per cent. of CO,, and their tem- 
perature was 221°C. The temperature of the air was6°C. In 
the afternoon the carbonic acid gradually decreased from 5:1 to 
2:8 per cent. of C O., on an average, to 3°7 per cent. of C O., with 
a temperature of the gases at 178° C., the temperature of the air 
being 8° C. 
For the work of the morning the loss of heat amounted to :—- 


L H = 1-854 (221 - 6) x 0-43 + 1-854 (221 - 6) 100-78 , 9.31 


= 1635 calories or percentage of L H a =20°2 percent. 
For the work of the afternoon the loss of heat amounted to :— 
L H = 1-854 (178 — 8) x 0°43 + 1°854(178 - oe x 031 


= 2676 calories or percentages of LH = eee 33°1 per 


cent. 








PROPOSED NEW DOCKS FOR LONDON. 


Mr. THOMAS SUTHERLAND, M.P., the chairman of the Peninsular 
and Oriental Steamship Company, referred in a letter published in 
the Times a few days ago to the project entertained by shipowners 
of constructing a ‘‘co-operative dock” on the Thames. Plans for 
the works in connection with this scheme were deposited in the 
Private Bil] Office last year, though no Bill has, it appears, been 
a proceeded with in Parliament up to the present time. The 
general idea of the scheme is to construct a deep-water dock sys- 
tem between the Victoria Docks and the river, chiefly on freehold 
ground, the greater part of which is vacant, while a portion is occu- 
pied by works owned by the Pontoon Dock Company. The Times 
learns that the area of land to be acquired will be about thirty-four 
acres on the north side of the Woolwich-road and about fifty-six 
acres to the south of it. When the works have been fully carried 
out the water area of the new docks will be about fifty-two acres. 
It is intended to call this new dock system ‘‘The Imperial Docks,” 
and several of the leading shipping companies and private ship- 
owners have expressed their approval of the scheme. 

The Imperial Docks, if they come into existence, are upon the 
Boston and New York Harbour plan, a system of working which is 
said to be the cheapest known. The prime cost will be relatively 
low as compared with docks at seaports, where the works neces- 
sarily have to be stronger than ina river. The project comprises an 
outer basin or merchandise docks, and an inner basin or service 
docks, with ample dry dock accommodation. The outer hasin will 
contain 29°35 acres of water space available for vessels to float in. 
The area of the quays and jetties is 2,143,000 square feet—over two- 
thirds of that of the Royal Albert Docks—and the quey frontage is 
14,600 lineal feet—being only 2000ft. less than that of the Royal 
Albert Docks. This basin is to be approached by a lock 600ft. long 
by 85ft. wide, leaving 36ft. at ordinary spring tides over the sills, 
and with a depth of water at lowest neaps of 32}ft. The quay 
accommodation for vessels loading and discharging in the outer 
basin is equal to eighteen vessels, without taking into consideration 
the quays available for barges and small craft at each end of each 
bay. The narrowest width between each bay or dock is sufficient 
to allow two of the widest class of vessels and four barges to lie 
abreast, six vessels in all at the same time. A double railway will 
surround this basin and run on to each quay. There will also be a 
barge lock, permitting of the entry or exit of barges at any state 
of the tide, which in itself will give greater freedom in the handling 
of large ships than is possessed by other docks. 

The inner dock, for the service of the liners, will include the 
existing graving docks, workshops, and pontoons belonging to the 
Victoria Graving Dock Company, which is in liquidation. Between 
the graving docks as they exist on the Ordnance map and the 
Victoria Docks of the London Dock Company is a cut, on which a 
hydraulic lift is situated, the freehold of which belongs to the 
Victoria Dock Company, but is leased to the Victoria Graving Dock 
Company for an unexpired term of sixty-nine years, at a rent of 
£500. This lease would probably be acquired by the Imperial 
Docks. By excavating and deepening the graving docks and 
dredging away the bays on their west side, 23:25 acres of water 
area can be provided for vessels dry docking or lying up for repairs 
or otherwise, quay accommodation being found for eleven vessels, 
apart from any space in the centre or vessels lying in double tier. 
Here it is proposed, in addition to the hydraulic docks and graving 
docks, to erect three or more dry docks, 

As regards the cost of the necessary works, it is estimated that 
the outer and inner basins, both fully equipped, will cost 
respectively £430,059 and £324,019, making a total of £754,078. 
Other expenses bring the total cost up to about £875,000, and to 
= - interest during construction would probably have to be 
added. 

Among the advantages of such a new dock to shipping 
frequenting the Thames are said to be (1) a saving of the 3s. to 
3s. 6d. rebate upon railway-borne goods; (2) cheaper lighterage, 
because of the barge locks always being open; (3) passengers and 
carted goods being able to drive alongside; (4) avoidance of 
damage from weather, barges loading under cover of the jetties; 
(5) absence of tugs, as they will not be required; (6) saving of the 
time spent by clerks, labourers, and goods moving about by a 
circle railway linking up the butt ends of each jetty ; (7) saving of 
time for bunkering while loading and discharging; (8) liberty to 
shipowners te conduct, or contract outside for, the discharging as 
well as the loading of their vessels. It may be added that the site 
of the proposed docks is nearer for the London cart traffic than 
the Royal Albert Docks, which is a consideration of some import- 
ance. Whether anything more of this will be heard when the 
dock strike is over it is difficult to tell. 
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THE TOWER BRIDGE. 


On pages 138 and 140 we published a small general view of 
the Tower Bridge under construction, and a large view of one 
of the main towers as seen from the other tower or pier. On 
page 202 we now publish engravings which show elevation and 
plan of the metal work of the bridge, showing the rigid sus- 
pension spans and the skeleton piers round which the ornate 
masonry towers will be built. The elevation of the tower pub- 
lished on page 140 gave the north and south faces, showing the 
archway under which the traffic will pass. The elevation of the 
tower published on page 179 gives an external view as seen 
from the river, and shows very clearly the architectural features 
as they appear in the drawings. On thesame page will be found 
a sectional view of the same tower, showing the way in which it 
encloses the steel framework pier, the centre girders connecting 
the tops of the towers and forming the high level footway, 
and also showing the connection between the end of the upper 
girders and the long segment of the Middlesex span, shown in 
Fig. 1, page 202. ‘The same view shows the position of the half 
of the bascule centre span when raised for river traffic, and 
the dotted lines show its position when down for cross traffic. 
The position of the raising and lowering gearing is also seen. 
From Figs. 1 and 2, page 202, the general character of the steel 
work structure will be understood. Sections are given of the 
flanges of the upper girders. Fig. 3 is a side view of one of the 
cross girders, of which sections are given at II and JJ. Sec- 
tions are also given at D and G of the upper girders in Fig. 1, 
but the section letters should be transposed, the section D 
belonging to G on Fig. 1. The engravings on this page were in 
error referred to last week. We shall continue the illustration 
and particulars in other impressions. 








ITALIAN WAR SHIPS. 


On page 204 will be found engravings of the Italian war ships 
Duilio and Goito. The Duilio is an iron vessel built at Castella- 
mare, is a sister ship to the Dandolo, and is of 10,960 tons dis- 
placement. She is 339°7ft. long, 64°5ft. wide, and 26°8ft. deep. 
She carries four 17°75in. 100-ton muzzle-loading guns, and is of 
7710 indicated horse-power. 

The Goito belongs to the torpedo flotilla, and was constructed 
at the same place and launched in 1887. She is of 730 tons 
displacement, 229°7ft. long, 25°8ft. wide, and 9°5ft. deep. 

The Goito is one of the torpedo rams—we call them torpedo 
boat catchers in England—with three screws. It will be re- 
membered, however, that after exhaustive trials it was found 
that equally good results were obtained with the two screws at 
work as with the three. This resulted in the Saetta type, which 
is precisely similar to the Goito type, but has only two sets of 
engines of the same size and power as the Goito’s. The Saetta 
is by Orlando and Co. There is a third type of this class, the 
Montebello, with three screws also, and triple-expansion engines, 
all the others being compound. She also is in some respects 
unfortunate, having been occupied with her trials for four or 
five months. 

The three screws, it appears, will now be definitely given 
up, the new type of this class—the first of which is the 
Minerva, being built and engined by Ansaldo—having two 
triple-expansion engines, and having collective horse-power 
of rather more than the collective horse-power of the three pairs 
of engines formerly fitted. 

These boats are considered to be far better for fighting pur- 
poses than those of the same class in the English Navy, being 
stiffer and better designed in every way than our poor little 
Grasshoppers, which, it will be remembered, could not have 
their engines worked up to their full power, for fear of shaking 
her too much for her health. 








Huntinc OI IN THE ORIENT.—Three years ago W. R. Wads- 
worth, a Bradford driller, went to Egypt to develope an oil field 
for the Egyptian Government. Then he went to India to drill a 
well for Sir Dixon Bey, but for whom the latter was operating he 
never knew. He has just returned to Bradford and tells the Star 
what he has been doing. The six wells that were put down under 
his direction in tt were located about 140 miles from Suez. 
None of them proved of any value as oil producers. One, at the 
depth of about 400ft., produced by pumping about four barrels a 
day of a fair quality of petroleum. Another that was pushed to 
the depth of 2000ft. struck a vein of gas, but no oil. The other 
tests were put down to various depths intermediate to these and 
abandoned, the Egyptian authorities having concluded that it was 
not a promising oil field, and that its revenues would never pay off 
the enormous national debt. It was an expensive experiment. 
The entire outfit, as it lay on the ground when they commenced 
operations, represented an outlay of fully half a million. The 
drilling tools sent by the Oil Well Supply Company, from Brad- 
ford, represented 21,000 dols. in be when delivered on the 
ground. The well Mr. Wadsworth put down in India, 120 miles 
east of Bombay, was a mystery to everyone, and sti!l continues a 
mystery. At the depth of 1400ft. the well made an excellent flow 
of oil, and bid fair to prove a good producer, when, without ex- 
planation, the hole was ordered to be plugged at 500ft. below the 
surface, the rig was taken down, and it and all the machinery 
removed, and every vestige of operations carefully obliterated. The 
only explanation of this unusual procedure is probably complica- 
tions between the native India and English Governments. 


BERLIN PHysIcaL SocieTy.—At a recent meeting of this society, 
Dr. R. von Helmholtz communicated the results of his experiments 
on the radiating power of flames. The problem which he had set 
before himself was to determine the relationship between the 
radiant energy of flames, and the amount of gas consumed for their 
production. The latter was measured by the fall of the gasometer- 
globe which contained the gas, the former by means of a bolometer, 
for each of whose scale-divisions the equivalent value in heat-units 
had been carefully determined by three different methods. The 
radiating energy of the flames depended upon a number of condi- 
tions which were each severally investigated ; as, for instance, the 
size and shape of the flames, the amount of foreign gases introduced, 
and the ratio of the amount of oxygen to the amount of gases 
with which it was mixed. For the purposes of comparative 
measurements, a moderately high flame was chosen, which pro- 
duced no smoke and was 6 mm. thick. Luminous flames radiated 
more energy than non-luminous, and it was proved by an extended 
series of careful quantitative experiments that the radiating 

wer of the flames was not dependent upon their temperature. 

‘rom this it follows that Kirchoff’s law does not hold good for 
flames—a result which is, however, quite in accordance with the 
limitations he put to his law for those cases in which heat is 
directly converted into radiating energy. He calculated the total 
useful effect which can be obtained as radiant energy from the 
gases which are being consumed in the production of the flame, 
From this he arrives at the conclusion that it is far more economi- 
cal to use the gases for driving a dynamo which supplies incan- 
descent lamps, and to utilise the energy radiating from the 
latter, than to burn the gases and utilise the energy which is radi- 
ated out from their non-luminous flames. 





AUSTRALIAN ENGINEERING NOTES. 
(From a correspondent. ) 

Mr. J. Manseagh of England, has been appointed consulting 

sanitary engineer to devise a scheme of underground drainage for 
the city of Melbourne and suburbs. He is to receive a fee of £4000 
and expenses. 
The proverbial saying ‘‘ It’s an all wind that blows nobody any 
gooa mas been — ed in the case of the recent severe storm 
which passed over Victoria. A tract was entered into for 
deepening the channel at the entrance of the Gip; d lakes— 
not half the work had been accomplished when the storm sweeping 
down, scoured the channel out to a depth of over 12ft., sufficiently 
deep as uired by specification. The estimated cost at first 
start was £85,700, about balf of that amount having been expended, 
the work having been going on since 1869, The action of this 
storm has now brought it to a speedy termination. 

Tasmania.—From the Colonial urer’s statement of the 
Tasmanian Budget, an increased revenue is shown which will leave 
a large surplus. The Government propose to convert £600,000 of 
6 per cent. stock into 34 per cent. debentures inscribed stock. 
The Public Debt of that Colony, including the loan, is now 
£4,846,920, or £32 5s. 7d. per h The railway receipts show a 
surplus of £2591 over expenditure. The principal exports for the 
year were as follows:—Tin, £426,321; gold, £127,562; coal, 
£42,000; timber, £58,000. The revenue for the year was £638,000, 
being an increase of £45,000. The Customs increase amounted to 
£24, The exports have decreased about £123,000. _It is esti- 
mated that for the current year the revenue will be £683,052, and 
the expenditure £670,087. Assurance is given that in tax- 
ation will not have to be made, and that the Government will be in 
a — for paying off the deficiency. 

judgment in the case of the Queen v. the Main Line Railway 
Company of Tasmania, is to the effect that the contract to main- 
tain and work the line in an efficient manner, and to afford due 
facilities for ngers and goods traffic on every portion of the 
line, justified the expenditure which the Government disputed, 
hence the rule nisi was refused. Leave was granted the Attorney- 
General to appeal to the Privy Council upon payment of the 
amount recovered and costs, but if the appeal is sustained, the 
amount is to be deducted from the further payment, with guaran- 
teed interest at 5 per cent. 

Queensland.—A Bill is about to be introduced in the Queensland 
Assembly for the establishment of three agricultural colleges in 
that colony, at a cost of £7500 each. From a return of the coal- 
owners in Queensland it is stated that the output for the last year 
was 311,000 tons, valued at £128,000, against 239,000 tons, valued 
at £97,000 for the — year. Last year 870 men bei 
employed, against 773 for the previous year. A seam of coa 
has been struck near Brisbane. Engineering and ironfounders’ 
trade is very dull throughout Queensland. 

From returns laid before Parliament on July 3rd, the total 
population of Australia on December 31st last has been estimated 
as follows:—Victoria, 1,090,869; New South Wales, 1,085,740; 
New Zealand, 607,380; South Australia, 313,065; Queensland, 
387,463; Tasmania, 146,149; West Australia, 42,137. Total, 
3,672,803. Total increase for the year, 126,077. Average imports 
and exports for the whole of the Colonies, £33 15s. 2d. per head. 

The total tonnage entered and cleared at Australian ports 
amounted to 14,689,766 tons, of which New South Wales repre- 
sented 4,765.419 tons; Victoria, 4,307,883 tons; South Australia, 
1,973,651 tons. 

From the report of the Chief Inspector of Factories and Work- 
shops, it is stated that 2383 factories were registered, employing 
43,988 hands; being an increase of 2101 on the number for the 
previous year. 

The Chief Commissioner for the New South Wales Railways has 
just returned from an extended trip throughout the Colony, as far 
as Wilcannia. Mr. Eddy is strongly urging the advisability of fix- 
ing upon a uniform gauge throughout the Colonies. 

The Loan that has been placed upon the London mar«et this 
uth 





month is rincipally for the railways. 

The New ales Government has ratified the withdrawal 
of the Atlas Engineering Company from their contract for the 
locomotives, and has given the order to Dubs and Co., of Glasgow. 
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Railways of the United States in 1888.—The introduction to Poor's 
“ Railroad Manual” for 1889 will contain the following data for 
the last fiscal year :—Total length of track laid up to December 
3lst, 1888, 156, 081-52 miles, of which 154,275°81 miles were com- 
pleted at the end of the fiscal year. Full statistics have been 
received from 145,341°24 miles, leaving 8934°57 miles not reporting, 
consisting chiefly of new roads not yet in full operation. On the 
mileage reported, the a train mileage was 268,125,345 ; 
nee a train mileage, 410,514,115; mixed train mileage, 10,111,911; 
total train mileage, 688,751,371. Passengers carried, 451,353,655 ; 

mger mileage, 11,190,613,679 ; tons moved, 589,398,317 ; tons 
uled one mile, 70,423,005,988. Passenger earnings, 251,356,167 
dols.; freight earnings, 639,200,723 dols.; other earnings, 60,065,118 
dols.; total earnings, 950,622,008 dols.; operating expenses, 
653,258,331 dols.; net earnings, 297,363,677 dols.; other receipts— 
including rentals received by lessor companies— 84,897,880 dols. ; 
total available revenue, 382,261,557 dols.; payments from available 
revenue, 367,553,547 dols.; balance or excess of available revenue 
over actual payments therefrom for the year, 14,708,010 dols. The 
equipment consists of 29,398 locomotives and 1,033,368 revenue- 
earning cars, exclusive of cars of private companies. This rollin 
stock consists of 21,425 nger cars, 6827 baggage, mail, an 
express cars, and 1,005,116 freight cars. There are 138,516 miles 
laid with steel rails, and 52,981 miles with iron rails, steel being 
72°3 per cent. of the total. Average distance per nger, 24°78 
miles; average rate per poe mile, 2°246c. The new 
roads built in 1888 amounted to 7028 miles. Average travel per 
ton, 119°48 miles; average rate per ton per mile, 0°907c. Popula- 
tion, 65,000,000. Inhabitants per mile of railway, 583; square 
mile of territory per mile of railway, 35:3; gross earnings of rail- 
ways per inhabitant, 1280 dols.; gross earnings per mile of railway, 
7947 dols.; percentage of gross earnings to cost of railway, 131; 
percentage of net earnings to cost of railway, 3°49; percentage of 
dividend payments to capital stock, 3°45. The amount paid in 
dividends in 1888 was 80,243,041 dols., as against 91,573,458 dols, 
in 1887, a decrease of about 12°4 per cent. 

P new sewerage system for Chicago.—A proposition has 
been made to build a low-level system of thirty-five miles of sewers, 
15ft. or 25ft. below the level of the present sewers, and with much 
steeper grades. These sewers would converge to a tunnel 
twenty-six miles long, 20ft. diameter, with twenty-five or thirty 
open shafts, over some of which high chimneys can be built to 

sew gas into the air for oxidation. The tunnel would 
conduct the sewage to a series of shallow settling basins of large 
area, in which precipitants can be used before the water flows off 
into the river. During its passage through the tunnel the sewage 
will be subjected to precipitation and purification by treatment 
with lime or other agents. The basins will be arranged so that 
any one of them can be drained for cleaning, and the contents 
carried to the bank between the river and the basins, where 
lime can in be used as a disinfectant before the material is 
finally dried and removed on the cars. The basins will have an 
area of about fifty acres each. A system of aerating the sewage 
may also be included. The present condition of the sewage dis- 
posal is in very crude state, the raw sewage being discharged into 
a small river, and being an intolerable nuisance to other cities. 
The prices upon which estimates are based are as follows:—For 
tunnel, 4°50dols. per cubic yard; for rock excavation, 50c. per 
cubic yard; for earth excavation, 14dols. per 1000 for bricks ; for 
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covered channel from tunnel to basins, 1°50 dols.; and 50c, r 
cubic yard for rock and earth excavation; earth excavation for 
basins, 12c. ad cubic yard; masonry of basins, 4 dols. per cubic 

rd. The totalestimate for land, tunnel, covered channel ang 
er ol is 8,736,000 dols.; contingencies—10 per cent.— 873,600 dols, . 
thirty-five to oy miles of yee oe | sewers, 2,490,000 dols,: 
eye 249,000 dols. eed = oa ord dols, ‘ 

of granite paving.—The cost o nite bloc vement 

10in. of concrete odin, at ene, Tenn., is cae po 
follows, per square yard:—Grading, 23 cents; macadam, 40:50 
cents; sand and gravel, 22°71 cents; cement, 19°69 cents; pitch 
14°56 cents; granite blocks, hauled, &., 2°42 dols.; labour of pre. 

ing roadbed, concreting, hauling stone, gravel, macadam, lay. 
Se soem, itching, and all labour cted with pletion 
of pavement, 61°20 cents: tools, a &e., 01°34 cents; 
total average cost per square yard, 4°25 dols, ‘ 

Sewerage of Joliet, Ill.—A system of sewerage and sewage 
disposal been designed by Civil Engineer  Ledlie, 
As the area of the city is about acres not close} 
built up, and many of the streets are not paved or guttered, 
the “‘separate” system is recommended, the storm water being 
drained off to the river and creek at little cost. As the raw 
sew may not be discharged into the river, the combined 
chemical Pane and filtration treatment is recommended, 
There will be five main sewers, 10in. to 24in. diameter, leading 
into a well, from which the sewage will be pumped by two engines 
of 3,000,000 galls. capacity to six settling basins with a vapacity of 
450,000 U.S. galls.; three of these will be built first. ‘The filter 
beds will be of gravel, with an area of one acre to 5000 people, 
The sludge will be pressed and dried; then burned in the boiler 
furnaces or di of as garbage. The total cost is estimated 
at 415,67ldols. The relied» cost of chemical treatment of sewage 
for a population of 30,000—3,000,000 galls. per day—is estimated 
at 19,384 dols., as follows :—Chemicals, lime, 3832 dols.; labour, 
4380 dols.; interest and renewals, 10 A cent., 4672 dols.; power 
ay aoe) 500 dols.; sludge disposal, dols. 

ennsylvania rail: works.—The Pennsylvania Railroad will 
—- works at Altoona and put upa numoer of shops ona 
site about two miles from the present works. There will be an 

tion, boiler, hine, and blacksmith shop, boiler house, 
electric and hydraulic houses, offices, paint shop and store-houses, 
The capacity of the new works will be 150 engines a year, but there 
will be accommodation for a capacityto 500. An order 
for seventeen locomotives of Class P is now in hand ; the boilers 
will be of y,in. steel, for a pressure of 160 to 1801b.; these are 
among the largest engines built, and fifteen engines of the next 
size, or Class 0, are also ordered. ll these engines are for 
passenger service, but plans are being prepared for a number of 
new freight meee. 

Steel rails.—The amount of steel rails shipped between January 
1st and July Ist, 1889, was about 570,000 tons, while the orders 
booked amounted to 963,550 tons. For the same time in 1888, 
the sales were 934,987 tons, and the deliveries 585,553 tons. In 
1887 there were 1,695,055 tons of sales, and 907,351 tons of 
shipments, 

ip canal.—The Government is having a tidal canal constructed 
at Oskland, Cal., to San Leandro Bay ; it will be two miles long, 
400ft. wide, with an average depth of 15ft. The soil is sandy, and 
six powerful excavators are used, the spoil being dum on cars 
and hauled to the level. The entrance of the canal in the harbour 
is being dredged out by a floating dredge, the material being con- 
veyed in a long pipe to the shore. The work complete will cost 
,000 dols. It is being done under contract, the contractors 
being bound to remove 45,000 cubic yards per month, and to com- 
plete the work in two years. It is now dug to the full depth fora 
width of 100ft. 

Electric light.—There are now in use in the United States 237,017 
arc lamps, and 2,704,768 incandescent. 

Creosote works. —The creosoting works at San Pedro, Cal., have a 
daily capacity for treating twenty-six piles, thirteen being 7éft. 
and thirteen being 106ft. long. The treatment for fir piles, summer 
cut and air dried, is two hours steaming, ten hours in vacuum, and 
twelve hours pressure. Five charges of fir a? aggregating 3863 
cubic feet, absorbed 5106 gallons, or 12}1b. per cubic foot. An 
examination of the piles showed that they were thoroughly im- 
pregnated at each end for from 2ft. to 6ft., and%in a ring about 2in. 
to 3in. thick Fag re 3in., and in some places through cracks to 
the centre. e distribution of the creosote through the pile was, 
however, not favourable in cugeerese 

Sélf-propelling fire-engine.—The City of Hartford, Conn., has had 
self-propelling steam fire-engines in use for some time, and has added 
a new engine to its equipment. The rear wheels have broad 
studded tires. The boiler is vertical, 40in. diameter, placed for- 
ward of the rear axle. In front of the boiler are the two inverted 
vertical cylinders, 9}in. diameter by 8in. stroke, On each end of 
the crank shaft is a cog-wheel driving an intermediate axle which 
carries the wheels for the chains which drive the rear axle. This 
intermediate shaft is fitted with a corner-turning equaliser. The 
engineer's place is on the foot-plate, and the driver or conductor 
occupies a seat over the forward axle, steering the engine by a 
vertical shaft with horizontal hand wheel. The water tank carries 
112 gallons, The total weight of the engine is 7} tons. 

New railways in Jamaica.—The West India Improvement Com- 

ny bas been incorporated in New York to build railways in 

amaica from Kingston to Spanish Town and Porino, and from 
Walk to Port Antonio. Capital stock, 500,000 dols, 
ridge moving.—Toe Pennsylvania Railroad bridge over Mill 
Creek, at Lancaster, Pa., was moved 45ft. in twelve minutes, on 
August 12th, to make way for a new bridge. It is 258ft. long, and 
weighs 2500 tons. It was moved on rollers to its new site, being 
hauled by windlasses. In fifty-eight minutes the bridge was in 
its new position, connections made with tracks already laid, and 
a freight train passed over. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 

THE tone of the South Staffordshire iron market has fully main- 
tained its firmness during the past week. The volume of business 
transacted is, of course, not very large, since the advancement of 
prices operates in many cases to restrict buying to the satisfaction 
of immediate requirements. In some other cases ironmasters are 
so convinced of the permanent character of the revival that they 
are by no means desirous of adding to the forward business already 
upon the books. There is plenty of work at present in hand for 
the mills and forges, and prices are maintained with the utmost 
firmness. Makers declare themselves confident that the current 
prosperity will certainly continue to the end of the year. ; 

The effect of the advance in Cannock Chase coal prices, which I 
mentioned last week, has been to give further firmness to the up- 
ward movement in iron prices. ucers of manufactured iron 
have, indeed, every ible reason for the determined attitude 
which they assume. The increase in their = has not yet been 
proportionate to the large increase which taken place in the 
cost of coal, cokes, and pig iron. With the Northern iron markets 
so firm, both as regards raw and finished material, the Midland 
ironmasters are perfectly justified in insisting upon the advances 
which they have pone wok It is also to be remembered that 
further rises in colliers’ and perhaps in ironworkers’ wages are 
probable contingencies of the early future. 

The execution of foreign orders for iron and steel is a good deal 
hindered by the strike of the London dock labourers, Some of the 
ironworks have been asked to suspend shipping deliveries, owing to 
the inability of exporters to find sufficient ship accommodation. It 


is said that this difficulty may lead to the closing of some of the 
mills. However, the current activity at the iron and steel works 
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:. principally due to the larger consumption of the metal in the 
is Pieeting and hardware trades of the district, and at mane 
establishments the difficulty in executing foreign contracts will 
afford opportunity for working off the arrears of home orders. In 
most cases manufacturers are well booked forward for the next two 
months, and there are instances in which the present bookings 
extend almost to the close of the year. Of course, attempts will 
be made to execute shipments through other ports than London. 

Engineering sections of iron and steel continue in excellent 
demand. Marked bar makers have good Government contracts in 
hand, and are now receiving some considerable Australian orders. 
The standard of £8 per ton is now uniformly insisted upon. Merchant 
iron is in good request at £7 to £7 5s., and rng bars are 
generally quoted £7 15s. Common bars are now £6 10s. to £6 15s. 

r ton, Guide iron is in very good request at the recently 
advanced rate of £7 5s. ‘ 

Hoop iron has been in somewhat improved demand of late for 
the American market, but the competition of other districts more 
favourably situated for export business has prevented Staffordshire 
i ters from obtaining any considerable share of the orders. 
Gas tube strip is moderately active at £7 per ton, and there is a 
brisk inquiry for nail strip. 

The branch of the iron trade which has been most affected b 
the London dockers’ strike is the sheet manufacture. The result 
of the cessation of supplies of continental spelter has been to rush 
that metal up to almost famine prices, The present quotation is 
over £23 per ton in Birmingham for ordinary, and asa consequence 
all galvanised ironmakers now ask £13 10s., f.0.b, Liverpool, as 
the minimum for corrugated sheets of 24 gauge. 

The effect of this increase has been to somewhat check the 
demand for galvanised sheets, but large quantities of black corru- 
gated sheets are bought. As a consequence working up qualities 
are very firm at the Assuciation figure of £8 15s. for 24 gauge, and 
some producers are even asking higher rates than this. 

Besides this disadvantage of dearer materials the galvanisers are 
threatened with a formidable addition to the competition of other 
districts. A leading Middlesbrough firm has just laid down plant 
for galvanising sheets and other articles. As spelter can be 
delivered on the Tees from the Continent at 10s. per ton less than 
it costs in Birmingham, and as the same advantage will exist in the 
export of the finished article, it is my probable that the new 
enterprise will prove a formidable rival to this important Midland 
industry. 

There is great activity at the steelworks, which are still unable 
to supply anything like the full requirements of the district for 
constructive and rolling down purposes, As a consequence, heavy 
importations continue to take place from Scotland, Sheffield, and 
other centres. It is extremely probable, therefore, that we shall 
before long see a large extension of steel production in Stafford- 
shire. The basic-Siemens method is that most likely to be adopted 
in future additions to the steelmaking plant of the district. 

Pig iron maintains all the buoyancy which has recently distin- 
guished it, Blast furnace proprietors have no difficulty in disposing 
of their product, and a considerable extension of productive 
capacity in this branch is by no means unlikely. Native hot-blast 
all-mine iron cannot now be obtained for delivery over the quarter 
at less than 65s, per ton, Part-mines are 52s, 6d. to 55s,, and 
cinder iron is steady at 45s, to 47s. 6d. 

Midland mopseies Pig iron occupies even a stronger position than 
native iron, Smelters have been by no means anxious to accept 
forward contracts, even at the heavily increased quotations, 
Derbyshire iron is now about 55s, for forge ; Northampton, 54s. ; 
and Lincolnshires, 56s. Hematites are in active request. 

Coal and coke continue to rise. The majority of the Cannock 
Chase coalowners advanced prices 2s. per ton from the beginning 
of this month, Coke users are gratified to learn this week that 
there are probabilities of more coke ovens being put on in York- 
shire. Recently they have not been able to uce fast enough 
to meet the demand, and this fact has endl 9 in the remarkable 
inflation in this branch. 

The North Staffordshire coal and iron trades are very brisk at 
date, and are declared to "saan more activity than has existed in 
them for years. Most makers are booked heavily forward, and in 
many cases heavy contracts for forward delivery have been 
declined at present prices. The colonial and South American 
demand for manufactured iron is of an improving character ; prices 
show a distinct strengthening tendency in all branches other than 
hoops. There is a regular demand for the whole local output 
} ne See Coal and ironstone are in correspondingly active 

emand, 

A good deal of satisfaction is expressed in the neighbourhood of 
Wellington at the re-start on Monday by Nettlefolds of the Castle 
Ironworks, which they left some time ago in order to carry on their 
business at a new works upon the Welsh coast. The re-starting is 
understood to be only a temporary measure, undertaken for the 
purpose of relieving the Welsh works. 

In the engineering trades of Birmingham and the district a good 
deal of inconvenience has been caused by the hindrance to shipping 
business caused by the dock labourers’ agitation, but arrangements 
have now generally been made to use other ports for the trans- 
mission of goods, Some of the local ironfounders have hinery 
castings now waiting in London for shipment to South America. 
A very welcome feature of current trade is the revival of the 
Antipodean demand. Australia is now again buying largely of 
tools and machinery, railway material, nails, screws, &c. South 
Africa continues to increase its purchases of mining machinery and 
tools, wagon ironwork, and galvanised iron. In the hardware 
branches there is a full maintenance of demand, and some tendency 
towards an improvement in prices, 

Engineers and ironfounders in North Staffordshire are very busy 
upon machinery needed in the local coal, iron, and pottery in- 
dustries, 

The railway wagon-building industry continues in a very pros- 
perous condition, and nearly all the consumers in the Midlands are 
actively employed, principally upon foreign account. 

The activity in the gun and ammunition industries of Birming- 
ham is providing much of the briskness now observable at the 
works of the local machinists. The Birmingham Small Arms 
Company has made a profit upon its last year’s working of £62,718, 
and has declared a dividend of 20 per cent. as compared with one 
of 15 per cent. last pee. The first delivery of magazine rifles is 








confidently ex to take place early next year. The manufac- 
ture of quick-firing ammunition has proved to be a most important 
department for the Small Heath Works, The plant for the manu- 
facture of shells has been doubled. The orders now in hand are 
large, and will provide full employment for some time to come. 
At the annual meeting of the concern on Tuesday the chairman 
stated that in order to begin the re of the new magazine 
rifles the company had obtained something like 500 additional 
machines, which. with 900 in the factory before, had to be —_ lied 
with new tools and new fixings. The hydraulic plant ha n 
engaged upon the work of steel shell manufacture ; but that branch 
Was quite in its infancy, and important additions would have to be 
made to the plant. The directors in this work had secured the 
services of a London engineer, About £60,000 bas been spent out 
of capital upon the machine equipment of the factory to meet 
these new developments. 

The Birmingham Compressed Air Company has now laid down 
4} miles of mains, and is regularly supplying several customers 
with power for the impulsion of their machinery. Of these cus- 
tomers, four are engineers and machinists, and the remainder are 
mostly engaged in various hardware branches. It appears that the 
only obstacle to the extended adoption of the pneumatic power for 
driving machinery is the continued failure to obtain an efficient 
meter. At present the charge for the power is regulated by the 
amount of the customer’s former expenditure on steam power. 
Once a satisfactory meter is devised, ee will be a considerable 
increase in the use of the compressed air; and it is believed that 
when the full plant of the company is put into operation the con- 
cern will speedily become a commercial success . 





NOTES FROM LANCASHIRE. 


(Form our own Correspondent.) 

Manchester.—Although there is an absence of any special press- 
sure of business in the iron trade of this district, a good steady 
demand comes forward, and with a continued hardening tendency 
in prices, consumers show an anxiety to cover rather than to wait. 
As I pointed out last week, an exceptional inflation of trade is not 
now regarded as probable, but a continued steady advance in prices 
at any rate for the next few months, is looked upon as more than 
possible, and this gives general strength to the market. In fact, 
taking trade all through, the outlook is healthy, and the general 
feeling is one of satisfaction that there is no present indication of 
what may be termed a ‘‘boom,” which at one time seemed not 
unlikely as the outcome of the increasing activity in all the iron 
using branches of industry. The bility of serious labour 
difficulties arising in the near future is, however, tending to create 
an uneasy feeling in some quarters, and certainly the outlook in 
this direction is not so satisfactory as could be desired. The 
increased rate of wages now received by the colliers is bringing 
about a restriction of the output which may injuriously affect trade, 
and possibly lead to further demands for increased wages, whilst 
the great strike in London, it is feared, may stimulate reckless 
agitation amongst the men in other branches of industry directly 
or indirectly connected with the iron and engineering trades. 

There was a fair average attendance in the Manchester iron 
market on Tuesday, but business, if anything, was rather quiet, 
sellers in many cases reporting an absence of in miry, especiall 
for pig iron, but a strong tone was maintained all through with 
regard to prices, with here and there a further hardening tendency 
in some of the outside brands offering in this district. In local 
brands of pig iron makers are doing a moderate business, and have 
no difficulty in obtaining their full list prices of 51s. 6d. for forge, 
to 52s. 6d. for foundry, less 24, delivered equal to Manchester. 
There is still a scarcity of district brands offering here, especially 
Lincolnshire, and makers, for the most part, are not in a position 
to entertain even the limited inquiry which is at present coming 
upon the market. For delivery equal to Manchester, forge and 
foundry Lincolnshire is quoted by makers at about 52s, 6d. to 
53s, 6d., less 24, and these prices have been got on occasional sales, 
but here and there holders of iron bought at low prices are pre- 
pared to book orders at under makers’ quotations. The quantity 
of cheap iron that is to be bought through second hands, is, how- 
ever, comparatively small, and the underselling going on is not of 
sufficient extent to at all affect the position of makers, Derbyshire 
iron continues very firm at 54s, to 55s., less 24, delivered here, and 
moderate sales in the better class brands have been made at the 
maximum quoted price. Scotch iron offering in this market con- 
tinues to stiffen up in price, some of the makers having advanced 
their quotations fully ls, per ton since last week, and for good 
foundry brands of Middlesbrough delivered equal to Manchester, 
makers are firm at 53s. 4d. net cash. 

In hematites there is a fair amount of business offering, and 
makers are firm in quoting 64s. 6d. to 65s. 6d., less 24, for good 
foundry brands delivered here, but merchants are taking a little 
under these figures. 

There is a very fair business doing in finished iron, and, with the 
books of makers generally well filled for the remainder of the year, 
it is difficult to place out orders for anything like early delivery. 
For local e bars, makers are, in some instances, still taking 
£6 15s. to £6 17s. 6d. per ton, but the general quotation is £7 per 
ton, and at this figure North Staffordshire makers are exceedingly 
firm for delivery in this district. Hoops, in one or two cases, 
might be bought at as low as about £7 to £7 2s. 6d., but the 
general price is £7 5s. to £7 7s. 6d., and sheets average £8 12s. 6d. 
to £8 es. per ton delivered. 

Steel plates suitable for boiler making purposes meet with a 
good steady demand, and makers continue to stiffen up in their 
prices. Plates from some outside districts might still be bought at 
about £9 5s, per ton, but local makers are very firm in quoting 
£9 10s., and £9 7s, 6d. is readily obtainable for any of the better 
_— of plates delivered to consumers in the neighbourhood of 

anchester. 

With regard to the engineering branches of industry, the reports 
which I receive from all quarters continue very satisfactory, both 
as to the unabated activity in all departments, and the B a ar 
so far as the immediate future are concerned. As an illustration 
of the exceptional —_ hae. among locomotive engineers 
in this district, to which I have previously referred, I may mention 
that an order for fifty locomotives, just given out by the Man- 
chester, Sheffield, and Lincolnshire Railway Co., has gone into 
Scotland, in great measure owing to the inability of local firms to 
undertake the work. Two of the locomotive building concerns in 
this district are already so pressed with work, that they decline 
to tender at all, and another large concern were in the position 
that they could not offer delivery within anything like a reasonable 

riod. The report issued by the Steam ine Makers’ Society 
or the present month shows that, according to the returns re- 
ceived from the various districts connected with the above organi- 
sation, trade has not undergone any appreciable change and the list 
of unemployed remains practically the same as that for July, the 
number of out-of-work members in receipt of out-of-work 
support not exceeding 4 per cent. of the total membership. All 
branches of trade are reported to be apparently well off for future 
work, with every prospect of a continuance of good trade well into 
1890. With regard to wages, there is no movement of any 
moment going on at present, except that in several districts the 
overtime question is being dealt with, the object in view being, 
according to the statement of the men, to put firms on an equal 


In the coal trade, the better qualities, suitable for house fire 
a are moving off rather more freely, and for steam and 


orge coals there is a good steady demand, with an compe a 
business coming forw: for shipment, but engine classes of fue 
are hanging rather upon the market uwing to the holiday stoppages 
in many of the manufacturing districts and short time in the 
cotton trade, With the commencement of the month there has 
been an upward movement in prices, all descriptions of round coal 
having been advanced 6d. per ton in the West faaenihive districts, 
whilst some of the Manchester firms have made a partial advance 
of 3d. per ton upon house fire coals, At the pit mouth best coals 
now average 11s, _ ton ; seconds, 9s.; common coal, 7s. to 7s. 6d.; 
burgy, 5s. 9d. to 6s, 3d.; best slack, 4s, 6d, to 5s.; some common 
sorts, 3s, 6d. to 4s. per ton. For shipment, good qualities of steam 
coal average 8s, 6d. to 8s, 9d. per ton delivered at the ports on the 
Mersey. 

Barrow.—The hematite pig iron trade of this district is charac- 
terised by a very firm tone. The demand is large and full, and 
orders are very plentiful for prompt as well as for forward 
} esis bry a <7 furnaces BR yy ype ge further 
ine , and others are being pre for early operation. 
There is a much iarger output of pig iron than has been known for 
the past fourteen years, and the consumption is correspondingly 
larger. Deliveries are heavy to home and foreign consumers, and 
makers are very fully sold forward. The ensuing autumn 
and winter will assuredly be a busy time by reason of the 
orders which are already held, and already makers and 
traders generally are looking hopefully forward to next spring, 
when doubtless practically all the available smelting plant 
will be in blast. Steel makers require very heavy deliveries of 
metal, and business is so brisk that these supplies will perforce 
have to be maintained. Mixed numbers of mer iron are 
quoted this week at 54s, 9d. per ton net, f.o.b., and No, 3 forge 
and foundry iron is steady at 54s, There is no increase to note in 
stocks; in fact, practically all the stocks held are those in the 
hands of speculators and merchants, and much of these are await- 
ing instructions for delivery. There is no doubt that the steel 
trade is more actively employed at the present time than it has 
been since 1874; and as t extensions have been made in the 
plant in the meantime, the output will probably be four times as 





great as it was at that time. Heavy steel rails are quoted at £5 
rton. There is a large demand, and makers are very busy. 
ere is a liberal output of steel for shipbuilding orneres, and 
the plate, angle, and channel mills are all very fully employed. 
The demand is alike steady and strong. 

Tin bars are now a feature in the steel production of the district, 
and prices have recently advanced to a market extent, as much as 
£5 per ton being now paid for this class of material. Shipbuilders 
and engineers are still busy, and boilermakers have as much work 
in hand as they can possibly get through. This week the Naval 
Construction and Armaments Company at Barrow have booked an 
order for another steamer similar to the Boma, recently launched 
for the British and African Steam Navigation Company. This 
company bas now four steamers in hand for this firm. Tenders 
have been sent in by the Naval Construction and Armaments Com- 
pany this week for first-class cruisers required by the Admiralty, 
and it is anticipated one or more of these orders will be placed at 
Barrow. Iron ore is steady in tone at late prices, which rangefrom 
lls. to 13s, 6d. per ton net at mines. In the coal trade there is 
a greater consumption, and supplies are well maintained, while 
prices show a disposition toadvance. Shipping fairly employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coalowners of South Yorkshire and North Derbyshire have 
succeeded in maintaining winter prices for household sorts all the 
summer, and in getting what is usually termed “the winter 
advance” one month earlier than in former years. On Monday 
last, Messrs. Newton, Chambers and Co., of the Thorncliffe collieries, 
advanced their quotations as follows:—Best Silkstone, 16s. per 
ton; thin seam, 14s, 2d.; brazels, 12s. 1ld.; Silkstone nuts and 
brights, 12s, 6d. ; Fs gegen house, 10s. 5d.; screened softs, 9s. 2d. ; 
steel coke, 17s. 6d.; hard ditto, 18s. 6d.; gas ditto, 10s. 10d. 
These prices show an increase of 5d. to 1s. on the rates charged 
during the summer, but at the corresponding period of last year 
best Silkstone was at 14s.; thin seam, 12s, 6d.; brazels, 10s. 5d. 
Silkstone nuts and brights, 10s. 10d.; Tankersley house, 9s. 2d.; 
soft, 7s. 1ld.; steel coke, 15s.; hard ditto, 16s.; gas ditto, 9s. 2d. 
The intimation that — were going up caused a brisk demand, 
which, with the stocking now in progress in London and the pro- 
vinces, has made local collieries delay delivery, unless in the most 
urgent cases. The difficulty, in regard to the London strike, is at 
an end, so far as the coal companies are concerned. Much incon- 
venience was caused, for a time, by the failure to get trucks un- 
loaded, and large quantities were held back. The withdrawal of 
the manifesto calling on all workers to strike, has relieved both the 
colliery owners and the coal merchants, and the metropolis is once 
more receiving, as usual, its supplies of winter fuel. In the steel, 
ordnance, and other heavy industries, the strike continues to exer- 
cise a prejudicial effect in keeping back goods which have to be 
sent to the arsenals, and more widely in the articles required for 
foreign markets which have to be shipped from London. A con- 
siderable amount of traffic, which at one time went by London, is 
now being sent by Liverpool, that port and Birkenhead being now 
freely offered as alternative routes. The foreign markets mainly 
affected are Australia, India, South America, China, Cape of Good 
Hope, and Natal. 

‘enders for the second batch of vessels, engines, and boilers for 
the Admiralty programme are now being sent in, comprising line- 
of-battle ships and first-class cruisers. For the first batch the work 
has been pretty equally divided between the Sheffield firms who 
make armour, shafting, and other machine gear. 

The Manchester, Sheffield, and Lincolnshire Railway os 
has now under consideration tenders for fifty locomotives, whic 
is an ptionall ber for the extent of the company’s 
operations. The Central Argentine Railways have let 3000 pairs of 
wheels and axles between Messrs. Harrison and Camm, Rotherham, 
and Messrs, H. and 8. Barker, Mexborough. In this department 
all the local makers are full of work, and these new orders will, of 
course, add to the prevailing activity. 

Tron is still going up. Hematite pig is quoted at £65 per ton in 
Sheffield. Common forge iron is 48s, to per ton. There is no 
likelihood of any decline, as in October the coalowners will be 

ying their men 5 per cent. more wages, and in anticipation of 
that event have already advanced prices. Coke is now maxing lis., 
and in some instances even more, at the ovens. This stiffening of 
prices has caused tires to be raised to £9, and axles to £7 10s. per 
ton at Sheffield in ordinary sizes 

The directors of the Barnsley Gas Company have announced 
that ‘‘ in consequence of the great advance in the price of gas coal,’ 
gas in Barnsley will be advanced 4d. per thousand feet, from and 
after the Ist October next, raising the price to 3s, 4d, per 
thousand feet. Consumers express dissatisfaction, pointing out 
that although in the centre of the coalfield, they are rns nearly 
double the prices charged in Leeds and Sheffield. They hold that 
Barnsley people should have gas at 2s. 6d. per thousand feet. 

An interesting item is the return of the Sheepbridge Coal and 
Iron Company to the list of dividend paying concerns, The 
directors recommend payment of 2 per cent., which is the same 
amount as the company paid in 1881—the last year they made a 
returns to their shareholders. In 1873 the dividend amounted to 
20 per cent., and in 1874 to 224 per cent. In 1875 it dropped to 
16, in 1876 to 8, and in 1877 to 5 per cent. The average to the 
original shareholder who has kept his shares all the time has been 
equal to 4? per cent. 

The Staveley Iron and Coal Company, in its report for the year 
ending 30th June last, shows a net profit—after providing for the 
dividend on the preference shares—of £59,031 10s. 2d., which, 
added to the balance of £10,847 7s. 4d. brought forward from the 
last account, makes a total of £69,878 17s, 6d. available for distri- 
bution. An interim dividend of £1 10s. per share on the A— 
£100, £60 paid—anad C—£60, fully paid—shares, and 5s, per share 
on the B—£100, £10 paid—and C—£60, fully paid—was declared 
on the 9th of Feb last, and the directors now recommend a 
further dividend of £3 a share on the A and C shares, and 10s, 
per share on the B and D shares, carrying forward to the next 
account the sum of £11,228 17s, 6d, A better demand is reported 
for both iron and coal, excepting house coal, which still remains 
at nearly its old price, The workmen, in consequence of 
this improvement, made immediate demands upon the company for 
an increase of wages. To a considerable extent these demands were 
made whilst the company’s old contracts for both iron and coal 
were running, which—the directors did, 2 for the time being an 
unjustifiable pressure on the company. ey express their satis- 
faction, however, that the wages question was settled without any 
strikes, ‘‘ which are sv disastrous to both masters and men.” The 
directors add that during the past year considerable improvements 
have been made in the furnace plant, and the company will shortly 
have eight furnaces in blast, which are capable of doing good and 
economical work. The company anticipates great benefits from the 
— obtained by the Manchester, Sheffield, and Lincolnshire 

ilway Company for extending the line from Beighton Junction 
to Newstead, and forward to Nottingham, as the new line will con- 
nect the works with the four important railway systems, 

The death of Mr, Charles Markham is specially noticed by the 
Staveley directors asa great blow and a source of much pain to 
every director. Mr. Markham had been very intimately mixed up 
with all the operations of the company since its formation; he gave 
his entire services for the benefit of the company, and the arrange- 
ments he made for the extension of its operations were always 
judicious, and resulted in benefit tothe company. The effect of 
his labours, add the directors, will be felt beneticially as long as 
the company exists, Mr, Geo Bond has been elected general 
manager of the Staveley Works, which, by the way, have just 
completed the contract for the iron piping for the Manchester 
Corporation, to be used in their new Thirlmere Waterworks, some 
30,000 tons. Itis anticipated that an equal — will be require J 
for the second line of piping intended to be laid. 











THE ENGINEER. 











(From our own Correspondent. ) 

THE Cleveland iron trade continues in a firm and prosperous 
condition. The market held in the Middlesbrough Exchange on 
Tuesday last was well attended, several representatives of other 
districts being also present. The telegrams from Glasgow which 
arrived in the course of the morning being of an encouraging 


49s. 6d. and 49s, 

The manufactured iron and steel trades continue very fully 
occupied, A week ago it was understood that some merchants 
were in a position to sell iron contracted for earlier in the season 
ata — reduction on the current pri: but the rates are now 
more closely adhered to, and makers state that they are not inclined 





nature, there was nothing to affect the general tendency 

a confident feeling which was everywhere apparent. The strike of 
dock and other labourers in London formed a frequent topic of 
conversation, the prevalent opinion being that it would not last 
much longer, and that the men would have to give way if only the 
employers remained tirm. 

The value of Cleveland pis iron is still on the increase, the price 
quoted being now from to 45s., according to the conditions 
attached to the inquiry. The market for finished iron is also firm, 
£6 being the price current for angles, £6 2s. 6d. for bars, and 
£6 5s. to £6 10s. for plates. 

Pig iron stocks are decreasing both in Cleveland and in Scotland. 
In the former country, makers’ stocks are believed to be nearly ex- 
hausted, and quently the public stores are nang considerably 
drawn on. In Cleveland makers do not hold much, and it is expected 
that the statistics for August will show an aggregate reduction of 
nearly 20,000 tons. The exports to France and Germany have 
lately increased considerably in response to an advance of prices in 
those countries of about 4s. per ton. On the other hand, the traffic 
to Scotland has somewhat declined. 

The directors of the Bowesfield Iron Company have just recom- 
mended a dividend of 5 per cent. This does not absorb the whole 
of their earnings for the past year ; but the remainder is required 
to defray the cost of remodelling the heavy plate mill and other 
improvements which they have made. 

escheme for reconstruction of the Tees-side Iron and Engine 
Works Company recommended to the shareholders by the directors 
was approved by the former aftera protracted discussion. A com- 
mittee was appointed to co-operate with the directors and liquida- 
tors in arranging details. 

During the prog of the ting at which the above arrange- 
ment was come to, a message was received announcing the death 
of the general manager, Mr. M. W. Proudlock, and a vote of con- 
dolence with his widow and family was at once passed. Mr. Mar- 
maduke Watson Proudlock, the gentleman above referred to, was 
a native of the Cleveland district. As a young man he went to 
Newcastle, and worked his way up in the commercial department 
of the works of Messrs. R. Stephenson and Co. to an important 
position. From thence he went to the Elswick Works, where he 
acted for some years as secretary to Lord Armstrong. Eight years 
ago, at the close of the liquidation of Messrs. Hopkins, Gilkes, and 
Co., and the transfer of their works to the Teesside Iron wnd 
Engine Works Company, he was appointed general manager. He 
performed the duties of a difficult position with great energy and 
ability, and in such a way as to secure the respect of all who knew 
him. Until quite lately he had to contend with unprecedentedly 
bad times, and it is a matter of regret to his friends that he has not 
survived to enjoy the results of the better times which have cer- 
tainly now commenced. He was only fifty years of age, and leaves 
a widow and seven children to mourn his loss. 

Several improvements are in p at the works of Messrs. 
Cochrane and Co., Ormesby, near Middlesbrough. Two of the 
three blast furnaces by them are 90ft. high, and 30ft. 
diameter in the bosh. The capacity of these furnaces is over 
41,060 cubic feet. The third furnace, which is much older, 
is only 76ft. high, and its diameter is considerably smaller than 
that of the other two. This furnace is now being raised to a 
height of 90ft. Mr. Charles Cochrane, President of the Institution 
of Mechanical Engineers, is the head of this firm It is rumoured 
that he is preparing another paper on ‘‘Smelting ” for the same 
Institution. 

The meeting of the British Association for the ad t of 

i , Which at Newcastle-on-Tyne next Wednesday, 
is looked forward to with the greatest interest. For the last six 
months a local committee has been actively at work, and the 
arrangements for the convenience of visitors are already very com- 
plete. The buildings to be utilised for the various purposes of the 
meeting are at the north end of the town, and within a very short 
distance of each other. The more prominent citizens have come 
forward with true North-country hospitality, and have invited the 
best-known members to stay at their houses during the meeting. 
Lord Armstrong will give an invitation dinner at his banquetting 
hall, Jesmond Dene; the Mayoress will hold several recep- 
tions; the clubs will be open to members; the Mayor wili 
give a conversazione; and the authorities of the Durham Uni- 
versity a luncheon. Several excursions have been ised, 
including gy tagpmond hospitalities; the leading works of the 
district will be open to inspection, and altogether the visitors 
are likely to have a time of it. The mechanical section, under 
the presidency of Mr. William Anderson, will doubtless be well 
supported, as Newcastle may be regarded as the very nursery of 
engineering, and is certainly full of engineers and objects of engi- 
neering interest. 

It appears that the system for hoisting materials to the tops of 
blast furnaces, as used in Cleveland, is not yet ier perfect and 
free from d r. On the 29th ult., a barrow fell from the moving 
seer of a hoist which was being lowered at the Tees Ironworks, 

longing to Messrs. Wilsons, Pease, and Co. The barrow fell on 
to two men working below, and caused the death of both of 
them. From the evidence adduced at the inquest it appears that 
a tie rod was missing from the side of the hoist, but that, even if 
it had not been so, a barrow could have run off the descending 
platform. Wooden chocks had been supplied to the men for use 
in windy weather. On the present occasion, however, they did not 

ider the ther was dangerously windy, and therefore the 
chocks were not used. At some works hoists are entirely boarded 
in, and at these an accident like the present one could not have 
occurred. The jury returned a verdict of ‘‘ Accidental death,” 
and cautioned the charger to use the chocks always in future. It 
is somewhat curious that they did not recommend the boarding in 
of the hoist as an additional precaution. 


























NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been active this week, and a 
fair amount of business is reported to have been done. Prices 
were a little unsteady, but yet firm on the whole, and it was mani- 
fest that the outside public are now paying more attention to 
speculation in iron. The past week’s shipments of Scotch pigs were 
8940, against 10,806 in the corresponding week of 1 and 
embraced to the United States, 500 tons: Canada, 1945; South 
America, 90; India, 155; Australia, 290; France, 64; Germany, 
2000; Russia, 60; Holland, 340; Belgium, 60; and China and 
Japan, 120; and the quantity despatched coastwise was 3149, 
against 5194 in the corresponding week. There is a very con- 
siderable increase in the quantity of pig iron being withdrawn from 
Connal and Co.’s Glasgow stores, An | this fact has a very good 
effect on the market. The amount of the output is practically 
unchanged. 

Several of the principal makers’ brands of Scotch pigs are now 
quite exhausted, there being no stocks of them either at the works 
or in the public stores, so that to meet any extra demand the fur- 
naces would have to be inc Makers’ prices are as follows :-— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 60s.; No. 3 
54s, 6d.; Coltness, 63s. 6d. and 56s. 64.; Langloan, 6ls. 6d. and 
56s. 6d.; Summerlee, 60s, 6d. and 55s. 6d.; er, 58s. 6d. and 
53s. 6d.; Carnbroe, 52; 61. and 50s, 6d.; Clyde, 55s. 6d. and 
51s; Monkland, $83. and 47s.; Govan, at ielaw, 47s. 6d. 
and 47s; Shotts, at Leith, 59s, 6d. and 54s, 6d.; Carron, at 





to makeany abat t ; this is not ——- when we learn that 

the quantity of orders available is eo | much greater than can be 

dealt with unless delivery is much deferred. ‘There are some 

Lanarkshire ironmaking firms that have orders on their booksas at 

August 31st, which will take fully three months to execute. The 

nese trade is likewise very active, and the prices firm at the 
ighest. 


ere is a good export trade in iron and steel goods, the ship- 
ments of which from Glasgow in the past week included locomotive 
engines for Cape Town worth £5500; machinery, £11,000, most of 
it for the rice and sugar plantations; steel s, £6250; sewing 
machines, £3331; and general iron manufactures, £26,000. 

The coal trade is firmer than before, and the prices are tending 
very strongly upward. This week an advance of 1s. per ton has 
been made in household coals all over the West of Scotland, and 
the f.0.b. rates are fully maintained, and in some special instances 
even increased. 

The colliers are agitating with greater determination than before 
for an increase of Pay. In some cases they have been offered 6d. 
per day, but they demand ls., although it is likely they will be 
content with the former figure, 

During August there was launched from the Ste shipyards 
38,091 tons of new shipping as compared with 28,109 in the same 
month of 1888, 35,575 in August, 1887, and 10,171 in August, 1886. 
The output of the eight months of the current year is 194,819 in 
the aggregate, — 146,461 in the corresponding period of last 
year, 131,641 in 1887, and 110,469 in 1886, The shipbuilding and 
marine engineering trades are very busy. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE forecast given last week in these columns has been signally 
fulfilled, and the colliers after one little holiday on Monday, as 
usual, are peacefully at labour all over the district. This has been 
a most gratifying result, and too much praise cannot be given to 
Sir William Seo Lewis for his arduous labours in the contest. 

He has also been well supported by the leading members of the 
sliding scale, and by the most thoughtful of the working men’s 
delegates. One noticeable feature is that the men have shown 
themselves more amendable to reasonable argument than they 
were thought to be. The doubters, of whom there were a large 
number, contended that a strike was certain. Here, for example, 


214 SEPT. 6, 1889, 
———<$—$—— 
THE NORTH OF ENGLAND. Ste Gi and Sle Oc; Melioton, 280 and Ghee Dee NOTES FROM GERMANY, 


From our own Correspondent. ) 

ALL the reports concerning the iron trade of this country show 
that it is in a steady and satisfactory condition. Demand has im. 
proved in all branches, and prices naturally tend upwards, In 
Silesia the markets are all brisk. Pig especially is very active 
and the i d production finds ready sale. Prices have not 
changed since last wee 

In Austria-Hungary the iron trado all through is brisk, and ver 
satisfactory. Pig continues scarce, and prices are very strong, An 
extraordinary activity in girders, plates, bars, and rails is going on: 
and there is no doubt the conventions will take what advantage 
they can of the present favourable condition, and a further advance 
may soon be expected. The axle convention has been prolonged 
for another year, and the same will occur with regard to all other 
conventions, as the works have a lively interest in the maintaining 
of these syndicates. 

Last week the Belgian iron market has been rather quiet; but it 
is now green | its former animation, and there is every sign fora 
favourable development of business. Although prices have been 
raised since last week, demands keep increasing nevertheless, 
Latest syndicate prices are:—Bars, No. 1, free at stations, 130f,- 
No. 2, 140f.; No. 3, 150f. per ton. For export, No. 1 is noted 
127°50f.; No. 2, 1356. ; No. 3, 140°50f., f.o.b, Antwerp. Angles, 
140f., f.0.b, Antwerp, 137°50, At these prices there is no fear of 
French competition, and this is the cause why girders are rising 
only at a very slow pace, although they are in very good call, Pig 
is extremely firm; from the stocks at Longwy, Germany has 
ordered large lots at referer y~ | high quotati Luxemburg 
—Belgian—foundry pig is noted 58f. per ton for No.3. Sheets are 
in brilliant request. The condition of the French iron market 
remains just the same as it was, which cannot be said to be very 
satisfactory. 

In Rheinland-Westphalia business bas i its firmness, and in 
some instances prices have again been raised. Though it might be 
unsafe to prophecy beyond the end of the year, there is no reason 
to fear any falling off in prices this side of Christmas. The iron 
ore business is animated ; stocks are decreasing, and prices, on the 
whole, firm, compared to those of the preceding months, 
sted steel stone is noted up to M. 14°50 p.t. at mines, The 
import of Spanish ores continues, Minettes are also in good 
request, best sorts costing M. 3°20. The pig iron market must be 
characterised as particularly strong. In spiegeleisen the business 
was uncommonly anima’ during the week, and a great many 
inquiries, both from inland and abroad, are under negotiation, 
For forge pig no standard notations can be fixed, as they change 
from week to week, and chiefly depend on the prices of coke 
and coal, The same is reported from Luxemburg. Foundry 
pig and basic are brisk of sale, and the d d for I has 
improved. Good forge en is noted M, 66 to 67 ; No. 3, M. 
1, M. é 3 

















was the price of steam coal retained all through the at 
winter's prices, and the assumption of the men was naturally that 
coalowners were reaping a rich harvest, of which they ought to have 
a larger share. 

Thanks to the improving common sense and discretion of the 
men, they have now listened to argument; and all that is wanted 
is a scale accepted by both sides, to insure a long continuance of 

Fourteen years’ peace and a large measure of paws 

ve been the points of the scale initiated by Sir W. T. Lewis, and 

it would be a general blessing, as regards Wales, to have another of 
like value. 

There is no wavering in the steam or house coal trades. The 
exports to foreign destinations last week from the Bute Docks were 
as high as ever, notwithstanding a good deal now being sent by 
the Barry Railway Docks. 

Quotations on ’Change this week were 13s. 6d. to 14s. best 
steam; seconds, 12s. 3d. to 12s. 6d.; Monmouthshire, lls. 3d. to 
a Small steam continues in good demand at 7s, 3d. to 

s. 6d. 

In the matter of house coal indications are strong of a marked 
change in prices. When it is considered that, at a time of 
lessened demand, prices have remained unal , it is very 
evident that as the cold season is approached prices must advance. 
It is generally held that when the contracts are placed there will 
be a marked difference in figures, Large coal is now at lls, 6d., 
and small very scarce for 9s, 6d. 

Coke has gone upagain. Prices are now 20s. and 21s, The 
demand is greater than the supply in almost every quarter. 

At Cyfarthfa rapid progress is being made with the seventy 
additional coke ovens, and I fully expect that this step will be 
imitated in other quarters, especially as the steel trade appears set 
in for a long period of healthy vitality. Bar iron is also in demand. 
I was at Cyfarthfa this week, and was much impressed with the 
amount of work being done, and the “7 and ability displayed, 
The works are now as compact as any in the kingdom. The mass 
of work, the staple, in fact, is tin bar, which is manufactured for 
most of the works in Wales and Monmouthshire. The old iron 

i who have reigned at Cyfarthfa for 150 years would not 
know their old domain could they return to earth. The character, 
in fact, is changed, and rails, the former staple, are literally 
nowhere. 

Dowlais, Blaenavon, Rhymney, Ebbw Vale, and Tredegar are 
showing similar good signs of prosperity, and I trust this will con- 
tinue, though it is rumoured that a number of men, “ trad ‘i 


55 ; foundry pig, No. 71 to 72; No. 2, M. 66; No. 3, M. 63; 
B , M66 to 68 basic, M. 56 to 58. The malleable iros 
branch has been animated on the whole ; the bar mills have orders 
sufficient on their books, but still there is the everlasting complaint 
of the raw materials being too dear in proportion to the finished 
articles. Hoopsare in very good call, and prices will be maintained, 
the more so as the Silesian and South German group of the con- 
vention has also lately raised its prices. It is gratifying to be 
able to report a continuation of the marked improvement 
which has set in in the plate and sheet business, The 
prices, which partly exceed the minimum quotations fixed by 
the syndicate, are paid most willingly by the consumers. Com- 
tively unfavourable remains the wire trade, and there is still 
ittle hope for the future. Machine and wagon factories are on 
the whole well and remuneratively employed. The following are 
the present market notations p.t. at works:—Good merchant bars, 
M. 447 50; angles, M. 155 to M. 157°50; girders, M. 125 to 
M. 127°50; hoops, M. 152°50 to M. 157°50; basic and Bessemer 
bars, M. 155 to M. 162°50; boiler plates, M. 200; tank ditto, 
M. 175; Siegen thin sheets, M. 185 to M. 188 and M. 190; heavy 
lates in steel cost M. 180. Iron wire rods, common uality, 

. 135 to M. 140; in steel, M. 127°50; drawn wire in iron and 
steel, M. 145; wire nails, M. 160; rivets, M. 210; steel rails, 
M. 130 to M. 135; steel sleepers, M. 135 to M. 140; complete sets 
of wheels and axles, M. 335; axles, M. 235 to M. 240; steel tires, 
M. 220 to M. 235; light steel rails, M. 130 to M. 135. 

The Tehuantepec Railway Company, Mexico, is reported by the 
Hamburger Birsenhalle to have placed an order for 10,000 tons 
steel rails, which had been ardently contended for, with a in 
Essen. Part of this order is said to be now ready to go, vi4 Ham- 
burg, to its destination. The above-named railway company is 
engaged in connecting by rail Minatitlan and Salina Cruz. 

Green will not be represented at the Paris International 
Railway Congress, the only German member, Thielen-Hanover, 
having resigned. 

According to latest intelligence, steel rails and sleepers have been 
advanced M. 5 p.t. 








AMERICAN NOTES. 
From our own Correspondent.) 
é, New York, August 27th. 
THE commercial situation is very satisfactory. Bank exchanges 
in forty-three cities show an increase for last week of 8 per cent., 
as ed to the corresponding week in 1888, The Treasury 





from nearly all these works are endeavouring to bring about a 
strike. The statement made is that employers have been applied 
to for an advance under threat of a month’s notice. This is from 
the mechanics, &c. There is a strong impression in trade circles 
that if the several managements are properly approached there 
will be no fear of any rupture. 

The patent fuel market is healthy at Cardiff, and shows an im- 
provement at Swansea. 

Swansea imported 1275 tons of steet billets last week. The work 
at the docks continues very satisfactory. It exceeded the previous 
week by 20,000 tons. The tin-plate trade is in many respects 
satisfactory, as, for instance, order books are full, and exports 
continue large. Last week there was an export of 52,000 tons, 
and a make of 53,000. On the other hand, there are some disquiet- 
ing features. Makers refuse to quote except at higher rates, and 
buyers only buy special lots. Prices practically remain unaltered 
but as New York advices show a rise, business must be expected 
to increase, and that at an improved price. 

Pitwood is ruling at firmer prices, 

Northern ironmasters have not much reason to complain of 
Wales. I note of late that Middlesbrough and other centres have 
sent in large quantities of pig, and this week the unusual consign- 
ment of a large = of steel rails came in from Workington, 
consigned to T. and Co., Newport. 

The Alexandra k, Newport, return is reassuring, and a 
dividend of 5 per cent. announced. 

St. Mabon’s Day, as the first Monday in the month is now called, 
was devoted by large numbers of the colliers this week to meet- 
ings. One was presided over by Mr. D. A. Thomas, M.P., at 
Neath. At Aberdare and at Merthyr there were important 
gatherings, and in all the men were congratulated on now having 
attained an advance of 20 per cent. within the last twelve months, 
whiie the prospects of the trade were most encouraging. A sub- 
stantial advice to the men to take care of their savings was a 
feature of several of the meetings. 

A war of rates has begun; the Bute Docks and Taff Vale in 
united counsel have issued a tariff making a signal decrease in 
rates. This has been followed by the Barry directorate announcing 
that whatever the Bute and Taff Vale do they will, so freighters 
are looking for great benefits. The action of the Barry by dis- 
interested persons is regarded as simply ruinous. Wealthy as the 
directorate may be, they cannot gy ond with the Bute and Taff 
Vale, and the rivalry of the Barry is fusing these companies into 


one substantial organisation against all comers, 





surplus is now 70,000,000 dols. ; this will be reduced 18,000,000 dols. 
b nsion payments next month. The supply of specie in New 
York banks has declined 2,500,000 dols., and legal tenders have 
fallen off about 1,500,000 dols. for the week. Crop reports are very 
favourable, and are the foundation for the general activity. The 
wheat surplus available for export will reach somewhere near 
175,000,000 bushels. This will be the best cereal year we have ever 
had 


The iron trade is very strong all the way from Boston to St. 
Louis. Western Pennsylvania mills are crowded with business, 
and in Eastern Pennsylvania there is no scarcity of orders, from 
pig iron to merchant steel. Heavy transactions have just been 
closed in steel billets and blooms. Old rails are wanted in large 

uantities, but cannot be had ; quotations 25 dols. The ore pro- 

uction of the Lake Superior region thus far foots up 5,250,000 tons. 

In Western markets Bessemer iron has made an advance of 
from 50c. to 75c. per ton, Southern iron shipments have fallen 
off, owing to the completion of large contracts. In St. Louis the 
market is very strong for all kinds of crude iron, The bar iron 
business in Western markets, for July, was the largest for several 
years. The barbed wire trade is very active all through the West, 
and a further advance is likely to take place. The merchant 
steel mills are better supplied with business than for two or three 


ears, 
. A good deal of railroad building is talked of in Washington nnd 
other States and Territories in the far North-west. The Penn- 
sylvania Railroad C y is building additional capacity to turn 
out 150 locomotive engines per year. The department can be 
expanded to produce 500 per year. A large plate mill is to be 
erected at Coatsville, Pa. New iron works are talked of in many 
parts of the country. f : i 

All of the rail mills have been ‘picking up a little business in 
a quiet way, during the past month. Quotations, 28 dols. East 
and 30 dols, West. To-day rumours were afloat concerning large 
contracts for roads west of the Mississippi. The Carnegies, of 
Pittsburgh, have received an inquiry for a lot of 25,000 tons. 
There is a strong probability that iron and steel quotations will 
advance all along the line before winter. The Southern iron 
furnaces are all crowded with orders, and production will be 
maintained at maximum limits until an accumulation of stock is 
secured 


The anthracite coal trade is very active, the ——_- being 
but little short of 150,000 tons per day. The Connelsville 20k e- 
workers’ strike has terminated. 
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NEW COMPANIES, 


THE following companies have just been regis- 
tered :— 
Anglo-Canadian Asbestos Company, Limited. 


This company was registered on the l4th ult., 
with a capital of £20,000, in £1 shares, to carry 
into effect an agreement made between the 
Anglo-Canadian Asbestos Company, Limited—in 
liquidation—and W. H. Irwin, the liquidator 
thereof, of the one part, and this company of the 
other part, to acquire, by purchase or otherwise, 
concessions, grants, leases, or titles of property 
in the Dominion of Canada, and to search for, 
raise, and make merchantable asbestos and all 
minerals in ! of the lands and property of the 
company, as the directors may determine. The 
first subscribers are :— 





8 

*W. H. Irwin, 117, Leadenhall-street, E.C., mer- 

0 Pee Oe aera ee ee ee 

Ww. R. om 10, Denver-road, easel hill, 
ivil 

F. L. Day, 5, Blythwood: villas, * Crouch: hill, 


~ ; 
a . Pai, 82, Craven “terrace, W., ‘insurance 


.f Greig 40, Bishopsgate- street, E. G., accountant 
M's Hudson, 79, Tabley-road, Tufnell Park 
Philpot, 127, Beaconsfield. amine sacra 
“ae maker .. .. ee ° 1 
There is not to be less wane ime nor more than 
three directors; the first are W. O. Robinson, 
W. H. Irwin, and D. A. Stanley. The first local 
directors in Canada are R. T, Hopper, H. F. 
Watson, and J. H. Armstrong ; “qualification, 100 
shares; remuneration, £75 for each board, 
divisible, and 10 per cent. on net profit in each 
ear a dividend is declared. red office, 
17, Leadenhall-street. Mr. R. A. Hudson, 
secretary. 


ee 





Branston Two-Reel Sewing Machine Company, 
mited. 
This company was registered on the 15th ult., 
with a capital of £30,000, in £10 shares, to carry 
into effect an a dated August 14th, 
made between C, Branston Hunt, of the one part, 
and E, W. Morrish, on behalf of "the company, of 
the other part, and to carry on the business of 
manufacturers of and dealers in sewing machines. 
The first subscribers are :— 


8 
J. W. Spackman, 5, Idol-lane, E.C., wine and 


spirit trader 1 
W. Dent, eae “34, Great Tower- street, E.C., wine 
merchant 1 
W. H. Urwick, 34, Great Tower- street, E. Cc. wine 
merchant .. 1 
*R. Workman, Ludgate- -square, 2B. ic ‘paper 
merchant ee ee 1 
J. W. Burton, i8, “Sherborne- lane, E.G, timber 
merchant _— 1 
D. P. cen 10, St. Swithin'stane, ‘Be, 
merchant ee 1 


8. U. Dent, Fowley, Hants. a renee ee S 1 


There is not to be less than nee nor more 
than seven directors; the first are J. 8. Balfour, 
M.P., 8. Dent, J. Hunt, Cc. B. Hunt, and R. 
Workman ; qualification, fifty shares; remunera- 
tion, £100 per annum each. 





Allchin, Linnell, and Company, Limited. 


This is the conversion to a company of the 
business of engineers carried on by Frank 
Allchin, Linnell, and Co., at Northampton, It 
was registered on the 27th ult., with a capital of 
£50,000, in £10 shares, The subscribers are :— 


*F. W. Allchin, Nerthampton, engineer 
*W. A. Smith, ‘Northampton, engineer .. 
G. A. room ' a engineer. . 
Thos. You ampton, engineer .. 
Hy. ‘Allchine " Morthaangten, engineer 
M. Wilson, Northampton, engineer... .. «. 
*G. Linnell, Northampton, engineer .. .. .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, £50 
shares or £500 stock. This first are the sub- 
scribers denoted by an asterisk. The company 
in general. meeting will determine remuneration. 
Messrs. F. W. Allchin and W. A. Smith are 
appointed managers for three years, at a mini- 
mum salary of £300 per annum each, 


ett tt et 





British Metal Expansion Company, Limited. 

This company was registered on the 27th ult., 
with a capital of £25,000, in £10 shares, to acquire 
letters patent for the manufacture of metal, 
lattice, or trellis work, and expanded metal, and 
for improvements in the mac = and appa- 
ratus for producing the same. The subscri 
are :— 

Shares. 

*M. Gray, West Hartlepool, steel and iron manu- 

facturer.. . oe 1 
*0. Furness, West Hartlepool, merchant i 
*R. Irvine, oe West Hartlepool, shipbuilder « <n 1 
J. Keane, West Hartlepool, engineer .. 1 
A. Gladstone, West ee ll, shipowner . ‘ J 
J. E. Murrell, Hartle; 1, marine superintendent 1 
R. Shadforth, Sunder! d, shipowner en ge 

The number of directors is not to be sn: than 
two, nor more than five; the first being the sub- 
scribers denoted by an asterisk ; qualification, 100 
shares. The company in general meeting will 
determine cieeatenaapenlll 


Pyle and Blaina W Works, Limited. 


This company was registered on the 2lst ult., 
with a capital of £60,000, in £10 shares, to acquire 
the leasehold interest in the lands and premises 


at 2 Glamorganshire, and at Blaina, Mon- 
mouthshire, Timed, in the occupation of the 


Pyle Works, Limi and all the iron furnaces 
for the purpose of smelting ores and manufac- 
turing ferro-manganese and spiegeleisen. The 
first subscribers are :— 

Shares. 


iF saan 57, Gracechurch-street, E.C., mer- 
J. C. Fowlie, ‘al, “Buckland- crescent, ‘Bishop's 


k, N.W., merchant 100 

Dz. Weston, 138, Leadenhail- street, Eo. “‘mer- 
chant 100 

H. Wallace Soutter, 8l, Queen Victoria-street, 
E.C., solicitor 100 

J. Gibbs, $1, Threadneedle-street, B.C, stock- 
broker 100 


CG. Langenbach, 87, Gracechurch-street, “E.G, 
ee. a Daa ae tae gee “as ee 
C. Vogel, 81, Radipole-road, N.W., clerk .. .. 100 


There is not to be less than two nor more than 





five directors; the first are the subscribers denoted 
A an asterisk ; agree ry £1000; remunera- 
tion, £300, divisi le, and 15 per cent, on net 
profits after a dividend of 10 per cent. 





Smoke Prevention Company, Limited. 

This company was yey on the 24th ult., 
with a capital of £21,000, in £1 shares, to acquire 
the patent invention of Absolom Francis and 
Ernest Manbre for the entire combustion of 
smoke in boiler furnaces, kilns, and other 
machines, The subscribers are: -- 

G. Jones, 67, Pendennis-street, Liverpool, book- 
ha das be. 66 66 00. 60) che - Oa- On 
uckland, 81, West Derby-street, I ak 

“correspondent 
W. R. Lamb, 45, The Elms, Liverpool, solicitor... 
F. C. ‘Atherton, Aigburth, Liverpool, cotton 

salesman . 

, oe 64, Mersey-road, Rock ‘Ferry, ¥ ware- 
jousem: 

T. Graham, Birkenhead, cotton broker.. .. 

W. H. Murphy, St. Michaels Liverpool, cotton 
broker 

The number of directors i is ‘not to be less than 
three, nor more than five; qualification, £200 in 
shares or stock, 


ee ee ee 


Whaleite Flexible Horseshoe Company, Limited. 


This company was registered on the 21st ult., 
with a capital of £50,000, in £5 shares, to acquire 
from Mrs. A. M. Wood certain letters patent for 
the exclusive use of whaleite for the manufacture 
of horseshoes and boots, The first subscribers 
are :— 


Shares. 
*Sir J. D. Astley, Bart., Elsham Hall, Brigg . 1 
——— ‘HL baie Cc. B,, M.P., gees Manor, ‘ 
tts . pak 
“Captain * J.” Walrond “Clarke, 16, Beaufort. 
gardens, 8.W. .. .. aa 1 
H. Bartlett, 5, Selborne- road, S.E. - 1 
Mrs. A. M. Brag | 18, Delahay- -street, 8.W. 1 
. Wood, C.E., 18, Delahay-street, 8.W. 1 
J.T. Wicks, rm Edward- -street, Newington, ‘SE. 1 


There is not to be less than three, nor more 
than five directors; the first are the subscribers 
denoted by an asterisk ; qualification, twenty 
shares; remuneration, £100 each, and a further 
£100, divisible, for every 1 per cent. over 10 cent. 
dividend, 








THE ToLEDO, COLUMBUS, AND CINCINNATI is 
probably the only road that can be blockaded by 
air, says an American paper. The other day the 

escaping from the two new wells struck at 
Stuartsville, O., was so heavy over the tracks of 
the railroad that in order to pass the place with- 
out igniting it, the tires in the locomotives had to 
be carefully banked. Trains under full headway 
and with steam shut off then ran safely through 
the streak of gas. 

DENVER Society OF CIVIL ENGINEERS AND 
ARCcHITECTS.—The regular monthly meeting was 
held at the room of the Society on August 13th, 
President Nettleton in the chair. Twenty mem- 
bers were present. James Philips Maxwell, of 
Boulder, now State Engineer, and John Wel- 
lington Nasmith, President of Colo. Ironworks, 
were elected members. A communication was 
received from the chairman of committee of the 
American Society of Civil Engineers, asking that 
a committee be appointed from our Society to 
confer with them to see if arrangements could be 
made for an affiliation between the Societies, 
A Committee was appointed, consisting of Pro- 
fessor P, H. Van Diest, Chr., with Mr. H. E. 
Aulls and Mr. Robert 8. Rochlaub. A committee 
of five, consisting of James R. Maxwell, Chr., and 
J. S. Green, Walter H. Graves, R. D. Hobart, 
and J. C, Ulrich, were appointed to act with other 
committees of the State in collecting statistics 
and waiting upon the U.S. Senate Committee 
on Irrigation of the Arid Districts, which will 
meet in Denver about September 15th. Professor 
P. H. Van Diest read a paper on “‘ Mining in the 
Island of Sumatra by the Dutch 250 Years Ago.” 
The mining was done in the same manner as at 

resent. The maps were quite ingenious, and 
illustrated all the country, showing sections and 
elevations together. The stock-holde:s manipv- 
lated the stock a good deal as at present. 
The mines were very rich, as only 600 dols, of 
ore was allowed to . shipped . A new com- 
pany has recently been started, and will re-open 
the mines, which have not been worked for over 
100 years. The Society adjourned to meet in two 
weeks, 

THE DANGER OF WATER FILTERS.—In a series 
of experiments with water filters reported to the 
Rhode Island Medical Society, Dr. G. T. eee 
has prepared certain facts which are o 
says the Family Doctor, to the general be las a 
garding the value and efficiency of filters as com- 
monly used in the household for the purification 
of drinking water, and which, from their im- 
portant bearing on health, are believed to be 
worthy of more general ition. The results 
obtained prove that some filters when first used 
successfully remove a certain proportion of orga- 
nisms from the water. Other tests made seven- 
teen days later showed in every case a marked 
increase in the number of colonies in the filtered 
as compared with unfiltered water. For instance, 
the unfiltered water contained thirty-six colo- 
nies of growth, while the filtered water showed 
the a we of colonies to the number of 2000, 
9000, and 10,000. An examination on the 
seventieth day showed an increase in the case 
of one filter of 117,000 colonies. Another 
series of experiments was made to determine 
how far the consumer could cleanse his filter or 
sterilise it in some simple manner. The results 
showed, however, that, even with every pos- 
sible caution, the number of organisms in 
filtered water exceeded the number in unfiltered 
by several thousand. These investigations show 
conclusively that the organic matter contained 
in the meshes or interstices of the filtering 
media contained organisms which increase 
rapidly while the filter is or is not in use, and 
especially if its position is in a warm kitchen 
or in close proximity to a hot-water pipe. The 
lesson to be drawn from these experiments is 
obvious, Filters which are not readily cleans- 
able and in which the filtering medium is not 
readily renewable, do, by becoming clogged and 
from the difficulty of perfectly cleansing them, 
foster the very dangers to health they are de- 
signed to prevent. ' 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


*,* When ae have been ‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 


26th August, 1889. 


3,401. Unton and Fancy Yarns, E. and G, E, Sut- 
Mae, Mirfield. 

13,402. INcrEasING the Heatinc Properties of Fuei 
in Furnaces, T. Blandford, Corbridge-on-Tyne. 

ae ae Pins, J. Watson and J. Johnson, 

e. 

13,404, Ruters, H. Humphries, Staffordshire. 

18,405, Extractine Cream, &c., H. Humphries, Staf- 
fordshire, 

13,406. ADVERTISING CiGAR Box, J. Owen, Sheffield. 

13,407. VariaBLE Speep for VeLocipepes, J, Clough 
and G. Carter, Bradford. 

ay 408, Baxkino Disues, G, Shaw, Longport. 
3,409. RiveTTiInc Fare RECEPTACLES, A. Hewat, 
Manchester. 

13,410. Cummgy Cows, E. Thomas, London. 

13,411. Manoracture of Trousers, J. Donald and J. 
Sibley, Manchester. 

13,412. Apvertisine, J. Hall, G. Smith, and J. F. 
Bennett, Sheffield. 

13,413. Printinc Tozer Paper with Cotours, R. 
Harman, Glasgow. 

13,414. GrinpinG Carp TzeTH, W. Middleton and W. 
Wilson, Bradfo: 

18,415. Lap1es’ Neck Tixs, T. H. Hambleton and W. 
Brown, Manchester. 

13,416. OrGAN PEDAL AtTracHMeEnT, B. R. Grindrod, 
Rochdale. 

13,417. Preventine Raitway Co..isions, J. B. Monte- 

gut, Manchester. 
19941 418. aes for Cocks, W. Defries and V. I. Feeney, 


Lon 
13,419. ‘Proprio Sprrep of Vesseis, N. C. Parascho, 
ndon. 
— OstTarnine ALUMINIUM, G. W. Clark, Birming- 
m. 


13,421. Gas Enoines, R. Hargraves, London. 

13,422. Treaps of Steps, &c., T. Downie, London. 

13. po Axes, &c., for Rotiine Stock, 8. Cooper, 
Lon 

13,424. Guscgune Fares, &., T. W. Duffy and D. 
Embleton, London. 

13,425. Manuracture of WaTeRPROOF Boarps, &c , C. 
Weygang, Middlesex. 

13,426. Merers, G. Teideman, London. 

13,427. TreatTMeNT of Gratin for Matt, E. Craddock, 


London. 
13,428. Freeper for Grinpinc Mitus, C. N. Hearn, 
Rochdale. 


13,429. VeLocipepes, J. Biicking, London. 
13, _ — Cases, A. W. Montgomery - Moore, 


13, “1. a H. Middleton, Buckinghamehire. 

18,492. F FILTERING Gop from Liquips, T. K. Rose, 
ni 

18,433. = and Reapine Macuinzs, A. Eade, jun., 


on. 
13,434. Frre-crate Dust Preventers, 8. F. Browne, 


mdon. 
18, oh ueaaaaaaaaaa of Boots and SHozs, G. Denton, 
ndon 

18,486. Heatinc Water, P. Tyrer, London, and L. 
Breeze, Stratford. 

18,437. Worxine Centrirucat Fans, &c., W. Sayer, 
Londo on. 

13,438. Treatinc Brewers’ Grains, C. A. Coombe, 
Sheffield. 

13,489. CaTTLe Fgxpino Cake, C. A. Coombe, an. 

13, 440. Damp-proor Sock for Boots, &c., orris, 
London. 

18,441. CompresseD F.uips, T. Tubini, London. 

13,442. Practrick CARTRIDGE, O. ‘Imray. HF. ¢. 
Glaser, Germany.) 

13,443. Surrinc Macuines, C. Haggenmacher, London. 

13,444. Dynamo Macuings, F. Reisinger and W. 
Wenzel, London. 

ag Frames for Hotpinc Pitre, R. J. Newton, 


mdon. 
13,446. Louneine or Easy Cuarrs, R. W. Western, 


. Working CarriaGes on Raiways, M. R. 
Ward, London. 

13,448, Disinrectant, A. R. Upward, London. 

13,449. Saws, H. H. Lake. —( Wirth and Co., Germany.) 

13,450. PARACHUTE MESSENGER, G. C. Gooding, 
London. 

13,451. Mixina Water, D. R. J. J. G. Morel, London. 

13,452. Panevs for Ripinc Sappwes, J. C. H. Pea- 
cocke, London. 

18,458. Gasocrnes, F, T. Snow.—(W. H. Foster, New 
South Wales.) 

13,454. Mecnanicat Toy, J. B. Schreiner, London. 

13, 455. GLoves, C. Pfannkuch, London. 

13,456, Dryino Ciotues, C. Brunner, London. 

13,457. Preparine Corton, &c., T. B. Hall, Man- 


chester. 
13,458. Scates, A. W. Hosking, Manchester. 


27th August, 1889. 


13,459. ELecrric AccumuLators, G. Downing.—(J. F. 
Weyde and F, Clas, Austria, and J. Elsner, France.) 

13,460. Camp Cuarrs, G. Etzold, London. 

13,461. Boxes, M. Benas, London. 

13,462. Car Trucks, B. F. Manier, London. 

13, = SLATE Lineal PROTECTOR, R. Hodgson and 
Cc 





13,464. FLEXIBLE SHarrina, J. W. Newall, London. 

13,465. Pu eys, J. W. Newall, London. 

13,466. FAsTENING for Guoves, J. Skidmore and F. B. 
Baker, Birmingham. 

13,467. Cicak_Buncaine Macuine, J. Hogg and W. 
Thompson, London. 

13,468. Vacuum Brakes, J. Gresham, Manchester. 

13,469. Trummine Herts of Boots, A. G. Brooks.— 
(J. W. Brooks, United States.) 

13, -_ TrimMinc Heris of Boots, A. G. Brooks.— 

W. B 8, United States.) 

13,471. ConveRTIBLE Sopa WATER Borris, T. W. F. 
Jenvey, Blandford. 

18,472, New Puzzue, H. Dale, London. 

18,473. Maxine Loorep Fasrics, W. and M, Pullen, 


‘ax, 
Scarrotpine for Cammney STaxs, W. Ebeling, 


Ww. 

18,475. Sterve Link, J. A. Killin, Guernsey. 

— Razor Srrops and Paste for same, F. Grant, 
mdon. 

13,477. RHEOBATHOMETERS, H. Flad, Glasgow. 

18, 478. Grain Scourers, J. M. Case, Glasgow. 

13, 479. RoTaRY ENGINES, F. D. Owen, Glasgow. 

18,480. Cuaneee SroraGE Batrerigs, W. P. Kookogey, 

18,481. Hat-PpREssInG Macuines, J. H. Godman, St. 


ns, 
18 alee for Use in Horsis, A. Depledge, 
ndon. 
13,488. Maxine Tor Bars for Frire-crates, R. Peel, 
London, 
18,484. Tosacco Pires, R, Williams, Bristol. 
13,485. Srraintnae Wrre Fencine, J. Moynan.—(W. 
Mason, Australit.) 
13,486. ExpLosives, C. O. Lundholm and J. Sayers, 
Glasgow. 
18, =: ) Easine of Yarn whilst Weavine, J. Cook, 
yde. 
sg Arranatus for AERIAL NaviaaTiox, T. Griffiths, 


18,489. Corre Roasters, 8. Jones, London. 
13, 490. PRoPELLING Suips, W. H. Wise, West Hartle- 


pool. 
13,491. Cavity CyLinpgr, J. Bridge, Accrington, 





mae & Srartinc Fiy-wHee1s of Enciyes, D. Kidson, 


13,493. CoIN-FREED Apparatus, J. R. Hughes, H. B. 
Phillips, and W.-Mitchell, London. 
13,494, Boots and SHoxs, &., T. Worthington, Liver- 


poo! 

13,495. Game, H. G. Forbes, Cheltenham. 

13,496. seam SANITARY Pips, T. P. Baylis, 

orces' 

13,497. ———_ Roiiep Grass, J. Ferguson, New- 
castle-on-Tyne. 

13,498. Stroprpina Ruyaway Fultzer, 
London. 

13,499. Winn Instruments, C. G. Conn, London. 

13,500. Boots and Ssozs for Tennis, W. H, Stevens, 
London. 

13,501. ReaeneRATED STEAM System, J. L. Natu, Seine- 
et-Oise, nce. 

13,502. Vats used in Makino Cuezsg, W. L. Evans, 
London 


Horses, F. 


— SPEAKING - TUBE Apparatus, J. W. Black, 


ow. 

13,504. Boots and Suogs, E. Smith and P, Colligan, 
London. 

13,505. ge gs H. Scharpegge, London. 

13,506. Game, T. en, don. 

13, "507. GaME, T. Allen, London. 

1 . SuBstituTe for Horse Coiiars, A. Mendel, 


ndon. 
13,509. Speciric for Restorinc Harr, G. Beston, 
London. 


13,510. Lamp SHapes or Reriectors, W. B. Lawrence, 
ndon, 

13,511. Firemen’s Dresses and AppLiances, C. Wraa, 
ondon. 

13,512. Rarpway Sicnat Apparatus, J. P. O'Donnell, 


mdon. 
— Spikes, &c., W. Horncy and W. Johnson, 
on 


13, poate Kwitrinc Macutygs, W. L. and A. T. Cathcart, 


13,515. a Wuex ts, G. H. Everson, London. 

13, 516. Raitroap Tres, A. C. Nickloy and W. W. 
Whitaker, London. 

13,517. Packinc Boxes or Crates, C. E. Parkes, 

ndon. 

13,518. Macuings for Currinc Paper, H. Welcker, 
London. 

13,519. CLosina CARRIAGE Doors, A. J. Boult.—(Z. 0. 
‘Leinbrock, Germany.) 

13,520. Movupep sane, H. H. Lake.{C. T. Lee, 
United States. 

13,521. Rotiinc Hoops, W. P. Thompson.—{V. Lands- 
berg and W. Feige, Germany.) 

13,522. Counters for WinpLasses, F. D. Herriman.— 
(H. Rivers, United States.) 

13,523. Fixine the Latent Imaces on PHOTOGRAPHIC 
Piatss, W. P. Thompson.—{C. Spiro, United States.) 

18,524, SPOOLING Macsines, E. P. Browmell, London. 

13, 525. ADMINISTRATING NiTROUS par A. T. Clark- 
son, London. 

13,526. Gas Commino_ers, W. W. Popplewell.—(J. M. 
‘Mitchell, Onited States.) 

13,527. Coon of Rerricerators, LC. pies, London. 

13,528. AUTOMATIC LUBRICATORS, Siegrist, 
London. 

13,529. Hxexs for Boots, G. Schmidt, London. 

13,530. Corsets, M. K. Bortree, London. 

13, 531. Rotuine Mitts, H, H. Lake.—{J. T. Hastings, 
United States.) 

13,532. Corres CLEANERS, C. J. Pickett, London. 

13,533. Forminc Wire Srapies for Booxs, J. F. 


don. 
13,535. LinsEED Mucus for ey Purposzs, A. Bossé, 


mdon. 

13,536. Hay or Fopper Presses, O. Imray.—(W. &. 
Bocquet, India 

18,537. Forme for Printinc in Cotours, P. E. T. 
Dardelle, London. 

13,538. Brakes, J. J. D. Cleminson, London. 

ina Removinc Stains from Ciotu, M. L. Bernstein, 

ndon. 

3,540. Compesition of Bronze Cotours, K. F. H. 
eer London. 

13,541. Evecrric Wire Connectors, C. R. Bonne.— 
(Messrs. Mix and Genest, Berlin.) 

13,542. Tanninc Hives, R. C. Want.—(G. Mitchell and 
R. W. Rutherford, New Zealand.) 

13,543. Apparatus fur ABsoRBING Waste Gases, R. B, 
Griineberg, London. 

— Apparatus for Dryinc Grary, J. F. Gent, 


ndon. 
13, — ——— Tins with Jevues, F. W. Feaver, 


13, p46 ,— and Lamp-wicks, &c., A. E. Harris, 


18,547, Boors and SHozs, 8. Pitt.—-(C. De Nottbeck, 
in 
13, pes a aaieael ADVERTISEMENTS, &c., L. Labatt, 


13, 349. — of CuemicaL Reactions, H. Bower, 


ndon, 

13,550. Cash CuEeques, G. D. Smith, London. 

13,551. Reoisterinc Lenotus of Ciorus, F. Beau- 
champ, Essex. 

13,552. Heat-Resistinc SurEtp for Guns, H. W. 
Beeton, London. 

13,553, ELecrricaL SIGNALLING APpPpaRaTus, E, 
Edwards. —(T. Perls, Germany ) 

ee Guns, H. E. Newton.—(V. F. Lassoe, United 


-) 
13 vee ne of SaccHaRineE, R. Raeymaeckers, 
13,536. a MEASUREMENTs for TarLors, A. Trochu, 
01 


n. 
13,557. Hotpers for IncaNDEscENT Lamps, J. Y. John- 
son.—(J. W. Collier, United States ) 
18,558. CoLournrnc Matrers, J. Y. Johnson.—(The 
Badische Anilin and Sodo Fabrik, Germany.) 
13,559. Lockxinec Switch Levers on Ratitways, B. 
r, London, 


28th August, 1889. 
13,560. Portante Keyway Cutters, W. Gayton, 
London. 


13,561. = Boptgs, 8. Wareham, Manchester. 
18, ell tae for RarLway ’Wacons, J. Adcock, 


eS Enciosine BREACHES in Su1ps, J. H. Smith, 

18,564. Toxdewe Domestic Fires, W. Pickles, London. 

13,565. CLosineG or OPENING RaiLway Pornts, J. Dob- 
son, Sheffield. 

— Tare or YARD Measure, M. W. Utting, Liver- 


pool 
13,567. Forcep Screws, A. Lilley, Southampton. 


13,568. Bearines for Carpinc Enoines, H. Monie and 
8. M. Rutnagur, Manchester. 
13,569. Sappies for Horses, J. A. Wilson, Dundee. 


a Gas Motor Encines, G. McGhee ‘and P. Burt, 

Ow. 

13,571. Rotary Motion of Dassinc Brusues, W. 
Hin e, Wakefield. 

18,572. Gas or Or Motor Enotes, C. F. A. McAllen, 
Birmingham. 


a a Fires, De F. Pennefather, 


13,574. Turnixe Fry- WHEELS, T. Greenwood and J. W. 
‘iteley, Halifax. 

13,575. Treatine Liquip Acip Resipurs, M. N. 
d’Andria, Liverpoo! 

18,576, Sores for Boots and SHogs, R. Hunt, Livei- 


pool. 

18,577. ORNAMENTING Giass, M. Sugar.—(C. Lasalle 
and C, Mautter, France.) 

13,578. Moro-cycies, L. D. Copeland, Birmingham 

13,579. Fastenines for Winvows, R. C. Wilford, Hud- 
dersfield. 


18,580. Exectric Bopy Bett, G. H. Redfern, Chester- 
CS) 
ag WatER-Waste Detector, J. T. Rodda, Fast- 
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18,582. wae Apparatus for Kneapine, E. F. Debus, 


13,588. "Waemrioen, W. C. Burton, Flixton, near 
Manchester. d P J. R. Burgess and A. 8. 

13,58t. Pumps an IP’ an 
Williams, nae” 

13,585. MECBANICAL PUZZLE Toy, W. H. Swingler, 


gham. 

13,586. Vem Trap, J. H. Mobberley and 8. Fiddian, 
Stourbridge. 

13,587. Apsustinc the Postrion of the THREAD PLATES 
in Wet Spinning Frames, W. Hyde, Belfast. 

13,588. WarTerProor Fapric, E. G. Hughes, Man- 

j chester. 

13,589. Sprivc Cupsoarp Boarp, A. Fitton, Man- 
chester. 


13,590. VewntrLation of WaTerPRooF GaRMENTs, J. 
Watson, London. 

13.591. Eyecton MecuanisM for BREaK-DowN Guns, 
E. m, London. 

13,592. Wueets and Puueys, J. Johns, London. 

13, 593. Uritisine Force of Steam, R. L. Cousens.— 
(wr. Frost, South Africa ) 

13,594. Tires, T. J. Easey, E. Williamson, and T. J. 
Burgess, London. 

13,595. Apparatus for Workinc Toy, C. White, 


ndon. 
— TaBLe Frorat Decoration, I. C. B. Cave, 
mdon. 

13,597. Borrie Sroprers, E. B. —— London. 

13,598. Genzratine Sream, H. McPhail, E. and C. H. 
Simpson, London. 

13,599 Cricket Bats, W. Self, jun., London. 

13,600. re the Hire of Cass, R. de Sainte- 
Marie and B. Trayvou, London. 


29th August, 1889. 


13,601. Pire Exvsows or Curvep Sescrions, C. B. 
Coop.r, London. 

13 602. Wert Guarps for Venicies, J. M. Collins, 
Glasgow. 

13,603 Manvracture of Corps, W. T. Glover and E. 
Whalley, Manchester. 

13 604. Srockine SusPeNDER Cutrs, W. R. Birt, jun., 
Moseley. 

13.605. Manrracture of Cuain Canis, R. 8. M. de 


tt, Birmingham. 

Macsinery for Guanes Braves, H. H. 
Taslor. Sheffield. 

3,6 TemPerinc UMBRELLA Riss, T. H. and B. 
Doubleday, Sheffield. 

13,609. Fry Hoox for Reteasinc Fatuten Horsszs, F. 
Shepherd, —_ 

13, “woth Looms, J. Longworth, Middle Hulton, near 


13,611. — Ovens, J. B. Goes and T. Evans, 
jansamlet. 
13,612. Pgc Tops, &c., W. R. Clark and J. Ellinger, 
London. 
13,613. Contrisution Boxes, J.T. M. Burgess, Bir- 
mingham. 


g! . 
13,614. Drivisc Gear for VeLocipepss, A. Sharp, 
London. 
13,615. Rotary Encives, M. H. Wrigley, Manchester. 
13,616. Corsets, J. B. Harrison, Manchester. 
13,617. Trieccers for Guns, J. McCraith, Melton 
owbray. 
13,618. VentiLaTor, J. C. Ledo, Guernsey. 
13,619. Lip for Pais, J. Smith and H. J. Jordan, 
London. 
13,620. Mititary Toot, E. J. Davies, el 
13, 621. Protector for Pires, U. J. Crop, 
Homerton. 
13.622. Jorninc Exps of Ropes, A. B. Watson, London. 
13,623. Feepinc Parser to Printinc Macuings, J. J. 
Allen, London. 
13,624. Mariners’ Compasses, A. Wrigley, London. 
5. Latcues, T. H. Brindley, Birming’ 
6. Wasninc Woo., A, 8., and FA Ambler, Lon- 


a Typr, B. Wise, H. Marcussen, and L. Aubanel, 
ndon. ‘ 
= Creaner for Press, D. Barry and W. Haynes, 


ndon. 

13,629. Brake, D. Walker, London. 

13,630. JounNaL Bearinc, R. Haddan.—{J. M. Mervé, 
France.) 

13,631. Gas Pressure ATTACHMENT, P. Noyes, United 


States. 
13, "tat for Cuitpren, &c., W. H. Dunkley, 


13,633. Rastway Trucks for Untoapine Coat, F. J. 
Millard, London. 

13,634. BEt, L. G. Crowle, London. 

13,635. Biast Furnaces, H. H. Jones, Swansea. 

13,636. Manvuracture of Inpico, F. Hughes.—(Z. J. 
‘McDonald, East Indies.) 

13,637. PuzzLE, E. Wolf, Stratford. 

13,638. Sarety ENVELOPES, W. Durran, London. 

13, 639. Crusnine Mitts, J. M. Stuart, ‘London. 

13,640. Evectric Switcues, W. Thom: London. 

13,641. STEREOTYPES mw dou, Lamon. 

13,642. SEe.r- “LOCKING what powole F. Cowley, 
London. 

13,643. Skrpprnc Ropsgs, T. Bowler, jun., London. 

13, 644. Lockinc Rartway CARRIAGE Doors, o £ 
Hobday, London. 

13,645. Screw-cuttine Diz Stocks, J. H. Sternbergh 
and R. Pem emberton, London. 

13,646. PortaBLe Barts, A. 8. “Tomkins, London. 

13,647. RETAINING Genes for Haystacks, R. 
Henderson, G 

13, wh a Fixine fon &c., in the Grounp, J. Dewar, 

13 640. 'Fasresino for Hanpies of Toots, J. Weiss, 

13, 650. Hav Linc, C. A. Jensen.—( Messrs. Schiichter- 
mann and Kremer, Germany.) 

13,651. Flower MaRKERs, Mw H. Pearson, C. Bennion, 
and W. Bridgewater, London. 

13,652. OLeomarGaRINE, W. P. Thompson.—(E£. Mérian, 
France ) 

13, —e PoriricaTion of Mrngrat O1xs, W. P. Thomp- 

son.—(P. Marixz and N. Notkin, Russia. 

13,654. PRopucTion of ELONGATED CYLINDRICAL Boptss, 
G. H. Eland, Li 

13,655. "Brace "Exve, W. Rothschild, London. 

13,656. ManuracTURE of Braces, W. Rothschild, 
London. 

13,657. Press Corpyiyec Paper, M. "4 Lenin. 

13, pew ames TRANSMITTERS, H. bli 


land, United 

138,678. Heaps ar ~ &c., F. B. Mills, London. 

sy 679. Desks, R, Garroway, G! Ww. 
a Coverines for Carriaces, F. Whitaker, 

13,681. ~~ for Carp-seTrinc Macuines, 8. 
Midgley, Glasgow. 

18,682. Music Stanps, E. A. N. Pochin, Cambridge. 

13,683. Propecier of Steamsuips, W. P. Ingham ond 
H. Bennett, Middles' h,. 

13,684. New Game, E. Crowe, Banbur 

18,635. Carpinc Enornes, T. 8. Whitworth, Man- 
chester. 

13,686. Apvertisine, A. J. Vowles, Boston. 

13,687. Corsets, A. C. Herts, London. 

13,688. Game, L. Sharpand F. Fisher, London. 

18,689. Barret Heaps, J. A. Campbell, Manchester. 

13,690. Hannes of Vessexs, F. Hall, Sheffield. 

13,691. Mup Scrapers for Waer.s, G. Smith, London. 

18,692. Twist Lace Macuines, H. re) London. 

13,693. Perrumep Parer Seat cover, G. H. Quelch, 
London, 

13,694. iceneens: Movements, H. Pincus and O. 
Selleck, London. 

13,695. Opricat Apparatus, H. Pincus and 0. Selleck, 
London. 

13,696. Apvertisinc Boarps, J. M. Sloan, London. 

13,697. Cyanocen ALKaLies, H. Griineberg, H. Flem- 

, and W. Siepermann, London. 
—, LirHocrapPaic, &c., Stones, M. A. Braconnier, 
on. 

13,699. PuotocraPHic Cameras, W. H. R. Kerry, 
Liverpoo 

13,700. Soap, C. Billing, Liverpool. 

13,701. Posta Wrarrer, J. P. Crough, Manchester. 

13,702. Tospacco Asx Boxes, J. T. Wills, London. 

13,703. Fastenrsc Exastic Banps on PocKET-BOOKS, 

c., M. Wilson, London. 

13,704. VeLocipepes, G. Singer, London. 

13,705. Covers for Corn Ricks, &c., T. G. Barlow- 
Massicks, London. 

13,706. Sewine Macurnes, W. Frost, conten, 

13, weed — Appuiance for Harness, J. Johns, 

13, 708. Comrnouizxa Quantities of Beer, &c., R. 
Jewell, 

13 709. hee peel Trunks, M. P. Linscott and 8. 
Franklin, London. 

13,710. 'AZO-COLOURING Matrers, 0. 
Farbwerke vormals Meister, 


Germa 
13,711. 


Imray. — (The 
Lucius, and Briining, 


ny ) 

Sream Boers, J. F. A. Schnarrendorf, 
ndon. 

18,712. Propuction of Oxycren Gas, R. D. Bowman, 


on. 

13,713. Muzzies for Docs, F. W. Kitto and G. Her- 

sc London. 

13,714. Speep Inpicator, G. Downing.—(4. Loiseau 
and Son and Elsner, Nauhardt, and Co., France.) 

13, — TREATING REFRACTORY ORE, A. Gutensohn, 

mdon. 
13,716. Coat Scutties, G. Paley, London. 
a Soper, A. M. Clark.—(Za Soci¢te en participa- 
rbouze et Cie., France.) 

13, 718. Attoy, A. M. Clar k.—({La Société en participa- 
tion Bourbouze et Cie., France.) 

a Frese Water for Borers, J. Walsh, 


13,720. Macpings for Woot Wasuino, &c., A. Deru, 
on. 
13,721. RUBBER munes or Vevocipepes, C. M. Linley 


13,722. fueewaevens, | iL B. Harris, London. 

13, 723. CuTTine , J Hornsby and J. Money, 
London. 

13,724. Post Carns, &c., H. Johnson, London. 

13,725. TEMPERING PROJECTILES oF SHELLS, A. Muir- 


, London. 
13.726. RECOVERING Supstances in the TREATMENT of 
Coprer Ores, E. De Cuyper, London. 


— —-enaaaad Detivery Macuines, H. Howse, 
13,728. Loom for Weavine, F. Tonnar, London. 
Slst August, 1889. 
13,729. Batt Puzzie for Apvertisinc, M. McCarthy, 
London. 


13,73C. Pocket Watcu Protector, 8S. Hull, London. 
13, _ ae Ssoz Horn for ApverTisine, A. 


13,732. yey Pouzz.e, J. F. Carruthers, London. 
18,738. Datvino Nas and Rivets, T. Froggatt, jun., 


13,734. Fastentnes for Stocks, &c., J. Ollerenshaw, 
London. 

13,735. FIRE-LADDER and Frre-Eescare, W. Davison, 
London. 


13,736. Lag ne tor Cones, J. Moorhouse and J. 
Manchester. 
13,737. arenawes for Orentsc Borties, J. H. Neil, 
Sheffield. 


ow Rerarninc Covers on Urensits, M. McLellan, 
ow. 

13,739. PHotocraPHs and Apparatus, W. H. Phillips, 
irmingham. 


g! 4 
a ' Dovuse StamPep Carns, J. Skidmore, Stafford- 
— Stream or other Enorves, H. R. Lumley, 


13,742. Revuresus, W. E. Fox, London. 
13,743. Dress Improvers, F. T. Plester, London. 
13,744. BorrTLine Brrr, &c., B. Blundstone, Man- 


chester. 
13,745. Pis.on VaLves, W. Fairweather.—(J. McKechnie, 


Spain. 
— ISINFECTING Rivers, &c., W. P. Buchan, 


Ww. 

— ANKLETs and Lecoines, T. Worthington, Liver- 
poo! 

13,748. Avtowatic DeLiveRy MacuINEs, J. G. Cum- 


ming, Glasgow. 
13,749" TreaTinoc TimBer, H. Aitken, Glasgow. 
13,750. Hyprocarpon Vapour Burners, H. W. 
and L. D. , Bi ngham. 

13,751. Lerrer Fixes, J. 8. Rhodes, Birmingham. 
13,752. ATracHinc SHores to Metat Horses, A. H. 
Jayes, Leicester, and Harrison's Iron and Steel 
Plate Working Co., Birmingham. 

13,753. Avromatic Lock, H. 
13, 754. ApveRTisine Reet Rack, J.T. 





13, 639 Hansamne Sree. Tuses Inrernauiy, W. L. 
Wise.- (MM. ee 4 y.) 

13,660. Orcans, &c., P. Nystrom, London. 

13,661. eae. for Taansport of Fruit, &c., 
i. H. Lake.—(@. Perelli-Minetti, “vt | 

13,662. Cosine Devices for Barres, A. M. Beschorner, 
London. 

13,663. Bucket Etevators, W. J. Purdy, J. P. Ander- 
son, and R. H. D. 8. Montagu, London. 

13,664. Fornaces for Heatinc Compositions used for 
Gass, L. Mondron, London. 

13,665. Dye Sturrs, B. Willcox. —(Farbenjabriken 

vormals Friedrich Bayer and Co., Germany.) 


30th August, 1889. 
— SCREW-NECKED Borrties, &., T. Sutcliffe, 


mdon. 
13,667. PozzLe SurraBie for Apvertisixe, 8. B. Hull, 
London. 
13,668. 0 Apparatus, E. Stern and M. Kauf- 
mdon. 
. Paces of Bu RIAL, F. Barr, Newcastle-on-Tyne. 
. Horsesnors, G. H. Dudley, Birm: 
71. Makino Bric: Ks, T. C. Fawcett, jun., Halifax. 
2. Grass GLozes, H. Reichardt, London. 
73. a Borers, M. Walker, London. 
. Suezp Dips, R. Angus and G. C: Glasgow. 
75. LIGHTING Trains, WE. “Tangion Bo 





13,755. Comping Macuines, J. ©. Walker and J. E. 
1gbtePhenson, London. 

756. TELEPHONE RECEIVERS, A. T. Collier, London. 
is. 757. Taps for Casxs, F. A. Sharratt, London. 
13, 758. PorTaste Reservoirs, F. "Nuttall and J. 
Platt, Lancashire. 
13,759. Toy Game, A. E. Jones, Birmingha 
13, oe Ssrety Fasteners, R. Sorley = D. Hutton, 


13,761. a J. Wach, Manchester. 

13, Baus for Borties, &., H. H. Lake.—(G. A. 
, Onited Btates.) 

13, iy Gas, E. Tatham, London. 

13,7 764. Sash FRAMES, z Tall, London. 

13, 765. Doors, &c., Z. Tall, London. 

13, 766. CoLLaR for Horsezs, C. J. M. Gardner, Lon- 


don. 

13,767. re Sawine Macuinery, F. R. Lane, 
13,768. —- G. Horne, London. 

13, 769. Bioop Pi11, T. Cavill, Bristol. 

18,770. Siens for ‘BUSINESS, &c., G. Esdaile, Man- 

ester. 

13,771. Wriontxo Apparatus for Cranes, W. Shapton, 
—— ‘anveseee Macuixes, J. Hornsby, J. Inno- 


t, and I. ley.—{ Messrs. Noxon ae Canada.) 
13, 78. ” Book Markers, C. J. Harris, 


13, 774. Composition for Corrins, C. O. Tiidomene, 





. Camera Suutters, W. J. Lancaster, Birming- 


don. 
13,775. Ourtment, F. A. Kirke, M. Wright, and R. R. 
Lousada, London. 


” 


18,677, Stream Semmerenn, 8. Northrop.—(Z. D. Cope- 


18,776. Serrez, W. W. Horn.—(W. Norriss, United 
States. 


18,777. Guoves, M. Wedlake, London. 

18,778. Evecrric Bett Apparatus, C. H. Martin, 
Middlesbrough. 

18,779. eee Printinc Macuines, J. Phillips, 


13,780. ‘Water Heater, F. Albon and T. A. Marshall, 


ndon. 
18,781. Propuction of Naprep Tareaps, E. Hille, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


405,990. Insecror, C. E. Church, Boston, Mas. 
Filed July 17th, 1888. 

Claim.—In an injector, a steam chamber containing 
a valve to control the admission of steam, and an 
overflow chamber containing a valve to control the 
overflow to the atmosphere, the two chambers 
connected by an intermediate chamber N2, communi- 
cating between the steam chamber and the overflow 
chamber through the intermediate chamber being 
prevented by one or both of the valves, substantially 

as described. In an injector, an overflow valve having 
a discharge outlet to the atmosphere formed in its 


[405,990] 





Ove tlow 

prolongation, and located in a chamber provided with 
elastic packing about the exterior of the prolongation, 
a passage from the delivery chamber of the injector 
extending into the overflow valve chamber, where 
when the nm gene’ 4 in © see aoe oe valve is 
—— e pac aye t its prolongation 
is compressed by pressure of the fluid thus admitted 
to the overflow valve pa ag 


substantially as 
described. In an injector, nore nut F, provided with 
a shoulder Fein a screw 


; F?, and one or more 

bi with the cas’ of the 

Er and the steam jet tube, whereby, w: the 

cap nut is screwed to its seat, the steam chamber is 

closed and the steam jet tube is held firmly in posi- 
tion, substantially as and for the purpose described. 


406,011. Compounp Locomotive Enoine, S. M. 
Vauclain, Philadelphia, Pa,—Filed February 2st, 
889. 


1889. 

Claim.—{1) The within-described compound cylin- 
scapeting © qutten on teoouter Gite al thesngies 
com a on on the ou e of the e 
frame and a portion on the inner side of said —, 
the portion on the outer side containing the high 
low-pressure cylinders, situated side by side, and the 
valve chest structure for said cylinders, and the por- 
tion on the inner side containing the inlet and exhaust 
passages, which extend up to the smoke-box, so that 


+3, 





[406011] 





the structure is capable of being substituted for the 
usual single-cylinder structure of a locomotive without 
tially as 
(2) The combination of the valve stems, 
each having a —. with the high and low-pressure 
valve chests, each central inlet-chamber, oppo- 
site end ports commun weapon with the cylinder, and 
two sets of interm te ports, the induction ports 
communicating with the the end ports, the eduction ports 
of the high-pressure chest communicating with the 
inlet-chamber of the low-pressure chest, and the 
eduction ports of the latter communicating with the 
exhaust passage, substantially as specified. 


392 206. Jourwat-nox, J. E. Johnson, Waldo, Ark.— 
Filed June 19th, 1888. 

Claim —(1) Ina journal- ‘box, the combination of the 
pillow block A, baving the tapped apertures a, the 
depressions or sockets E at the upper ends of the said 
apertures, and the transverse channela or grooves G, 


392,206] 





communicating with the said cnnane or sockets, 
the bolts paren. Be in the tapped a) ures and each 
having a squared upper end anda rigid collar arranged 
at an intermediate point and adapted to fit in the 
said depressions or sockets, in the pillow block, the 
ss blocks havin; ~ ee ures ogo | the bolts 

d bearing on the said co! thereon, said adjusting 
blocks being ada’ to fit snugly in the channels or 





grooves G, the cap plate having smooth apertures 














registe with the apestonns 0 tm the illow bl 

and recei the w of the said bolts ade 
set nuts ig pper pro; nen ends of the 
bolts an: on thee ide of the cap plate 
to’clamp the latter firmly contest te the adjusting locks, 
substantially as and for the purpose hereinbefore 


specified. 
$92,252. Art or Makino Mera WHEELS, G. J. Zin, 
mermann, La Porte, Ind.—Filed August 20th, 1888, 
Claim.—The improvement in the art or process of 
aang wee wheels, consisting in, first, insertin, 
the spokes through the tire and shell'of the hub and 
rive’ them to the tire; second, clamping the 
wheel in a drill-press with its axis coincident with the 


[392,252] ' 
oy) 


oy 2 7 — 
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axis of the revolving cutting tool of the press; third, 
cutting off the ends of the ry simultaneously ona 
true circle about the axis of the revolving tool ; and, 
fourth, simultaneously with said cutting operation 
cutting holding notches or tenons on the sides of the 
spokes bya a tool whose axis is coin- 
cident with the axis of the wheel, substantially as 
specified. 


392,369. Busuinc ror Ssarr Putieys, W. 
Schindler and W. Mikel, Mishawaka, Ind, » Fiind 
May 11th, 1888. 

Claim.—(1) As a new article of manufacture, a shaft 
pulley bushing consisting of connecting mediums 
united at their ends, and of slats or bars strung upon 
said mediums at short intervals apart, and having 


392,369] 





U 














their narrower sides presented toward each other, 
while one of their broader plain or flat surfaces is 
ms inwardly, substantially as set forth. (2) 

e shaft pulley wushin consisting of a series of 
wooden slats or bars and wire connecting mediums 
passed through the slats or bars and connected together 
at the ends, substantially as set forth. 


392,386. Execrrica, Measurinc Apparatus, £. 
Weston, Newark, N.J.—Filed April 14th, 1888. 
Claim.—{1) A magnet, an an electrical conductor in 
2oil or loop form supported and vibrating in the field 
of force of said magnet, a resilient body interposed 
between said coil and an abutment, and an electrical 
resistance in multiple arc circuit with the terminals 
of said coil, substantially as described. (2) A ——e, 
an electrical conductor in coil or loop form supported 
and vibrating in the field of force of said noes, a 
resilient body in interposed between said coil and an 
abutment, and a Povtable electrical resistance in 
multiple-arc circuit with the terminals of said coil, 
substantially as described. (3) A magnet, an elec: 
trical conductor in coil or loop form supported and 
vibratin, ia tener | field of force of said magnet, a resi- 
lient between said coil and an abut- 
ment, Age 4 pape are circuit with the terminals 
of said coil a body of less electrical resistance than 


392, 92,386] 














that of said coil, substantially as described. (4) A 
magnet, an electrical conductor in coil or loop form 
supported and vibrating in the field of force of said 
magnet, a resilient body inte between said coil 
and an abutment, ay! two or more bodies of different 
electrical resistance dieposed in multiple-arc circuit 
with the terminals of said coil, substantially as de- 
scribed. (5) The combination, with the case ¢, per- 
manent magnet A, having inwardly-rounded or 4 


cave opposite polar faces, bridge pieces O 0’, 

having its —— K K’ entering bearings in said ote 
pieces, coiled spring V, connected to said axis of said 
coil and a an al abutment W, the said coil being in main 


circuit, of a circuit in multiple : are with the 
of said coil, 


SS i", and 
arranged in the case ¢, substantially as Secriftied. 











oa Laroest ArtiriciaL Lake in the world, it 

is said, is in Auglaize and Mercer counties, O hio. 
This body of water a the St. Mary’s feeder of 
the Miami Extension Canal, and is about nine miles 
long by three miles broad. It was formed hen d- 
ing two earth embankments from 10ft. to 25ft. high. 
one 2 and the other nearly 4 miles long. About a-hal! 
of the area flooded was a —_— and the remainder ; 
forest. The American Engineering News says the 
reservoir was begun in 1837 and finished in 1845, 
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PRACTICAL ILLUSTRATIONS OF DYNAMICS. 
By A. G, GREENHILL, F.R.S, 
No, I. 


EnGinzeRs and practical men complain generally of 
the ordinary theoretical text-books of mechanics, and with 
reat justice, that these treatises just stop short of 
practical application and illustration, and that they con- 
tain too much subtle and metaphysical distinction be- 
tween mass and weight, a needless distinction which never 
occurs to the practical man engaged in handling and 
directing large quantities of material; also that the 
examples and illustrations embodied in these treatises are 
of too minute and academic a nature, and do not utilise in 
their data for purposes of instruction the magnificent pro- 
blems, on a gigantic scale, which come under the every- 
day notice of the engineer. 

It is proposed then to develope here some practical 
roblems of mechanics taken from actual examples on as 
arge a scale as possible, with the intention of filling up 

the gap just mentioned; and as our remarks are directed 
chiefly to a class of men who are already practically 
familiar with the fundamental principle of dynamics, it 
will not be necessary to develope the subject in a strictly 
logical order; always, by the way, the most difficult wa. 
of presenting a subject to the beginner; but starting wit 
some simple questions, we weal on by ual steps to 
more complicated ideas, introducing proofs of the funda- 
mental theorems as required at the diferent stages. 

A great advantage of choosing our dynamical illustra- 
tions on as large a scale as possible is that we see practi- 
cally the realisation of the simple laws of motion unmasked 
by the slight disturbing causes which modify so seriously 
the corresponding problems on a small scale; and, in fact, 
the laws of motion were not accurately laid down until 
after a close observation of the grandest dynamical 
phenomena with which we are acquainted, the phenomena 
of celestial mechanics, 

We shall follow Mr. R. B. Hayward and Professor W. H. 
H. Hudson, of King’s College, London, in his “Notes on the 
First Principles of Dynamics”—Hodgson—by considering 
atfirst only motion in a straight line,and thusavoid all diffi- 
culties of geometry and analysis until the fundamental 
laws of dynamics are clearly established and have become a 
reality to the reader’s mind ; afterwards the composition of 
velocities and forces and curvilinear motion may be con- 
sidered, and the correspondingly more complicated pro- 
blems introduced, 

An acknowledgment must also be made here to the 
Rev. F. Twisden’s excellent treatise on “ Practical 
Mechanics,” as a source of inspiration for many of the 
illustrative examples. 


REcTILINEAR DYNAMICS. 


I.—We begin by considering motion in a straight line, 
as of a train on a straight piece of railway, of a shot in the 
bore of a gun, of the piston of a steam engine, of water in 
a straight pipe, &c. 

To measure the dynamical quantities involved we re- 
quire three fundamental units—the unit (i.) of length, (ii.) 
of time, (iii.) of weight ; and by means of these three units 
we can measure all physical phenomena; so that, as Max- 
well remarks (Heat, p. 75) the whole system of civilised 
life is symbolised by a foot rule, a clock, and a set of 


“—. 

e British unit of length we shall employ is the foot— 
the third part of the standard yard—defined by Act of 
Parliament, 18 and 19 Victoria, as the distance at 62 deg. 
F. between the centres of the transverse lines in the two 
gold plugs in the bronze bar deposited in the office of the 
exchequer. 

The unit of time universally employed in all dynamical 
formulas is the second, the mean solar second, defined as 
the 24 x 60 x 60 = 86,400th part of a mean solar day; 
60 seconds making one minute, 60 minutes one hour, and 
24 hours one day. 

Besides the foot as a unit of length, we have the inch 
of one-twelfth of a foot, the yard of 3 feet, the ell of 45 
inches or 1} yards, the fathom of 6 feet about, the rod of 
5} yards, the chain of 4 rods or 22 yards divided into 25 
links, the furlong of 10 chains, the mile of 8 furlongs, or 
1760 yards, or 5280 feet, the cable length of 100 fathoms, 
the nautical mile, the minute of latitude, of 10 cables 
about, the league of 3 nautical miles, and so on. 

For measures of area, besides square inches, feet, yards, 
and miles, we have the acre of 4 roods, an area of 1 chain 
by 10 chains, and so on; while for measures of volume, 
besides cubic inches, feet, and yards, we have pints, 
quarts, gallons, bushels, &c. But in using our dynamical 
formulas it is advisable always to express length in feet, 
and then area in square feet, and volume in cubic feet. 


VELocITY, 


II.—The velocity of a body is its rate of change of 
position, or the rate of growth of its distance from a fixed 
point, measured in a straight or curved path. A dis- 
tinction is now sometimes made between the term 
velocity, which is intended to specify the direction as well 
as the magnitude of the motion, and the term speed, 
which takes no account of the direction, but measures the 
magnitude only of the velocity; in the language of 
quaternions the speed would be the ¢ensor of the velocity, 
the vector. But this distinction between speed and 
velocity is not required while we are considering motion 
in one direction only. 

The velocity of a body is measured, if constant, by the 
number of units of length described in the unit of time. 
With our units of the foot and the second, the velocity is 
the number of feet described in a second; and then if, 
with velocity » f.s. (7.¢., feet per second, the abbreviation 
of artillerists), s feet is described in ¢ seconds, 

s=avt,orv=s/t . (1) 
the formula for uniform velocity 
oud the velocity is variable, then s/t is the average velocity 
in f.s, with which s feet is described in ¢ seconds; and the 
actual velocity at any point is the average velocity in a 





very short time over a small distance enclosing the point. 
In the notation of the Differential Calculus, if in the 
small time A ¢ seconds a length As feet is described, 


then the average velocity is x f.s., and the actual 


velocity at the point is i. 
Vee Aig! Oe 
v=lt AG a f.s. 

(1) For example, su the railway journey from 
Leda to Edinbur, ag gy nad of 400 miles, is per- 
formed in 8 hours; the average velocity is 400 + 8 = 50 
miles an hour; but in consequence of the retardation due 
to stoppages and inclines, the actual velocity will fluctuate, 
and in general be more than 50 miles an hour. 

(2) As another example, suppose that in Mr. Bash- 
forth’s experiments on the resistance of the air it was 
found that a projectile, flying approximately horizontally, 
cut a series of equidistant screens, 150ft. apart, at intervals 
of time measured by an electric chronograph of 





Number of screen... ..., 1 2 3 4 5 | 6 





Time of cutting screen...|0‘0000 0° 0666/0" 1343/0°2031 0-272910-8439 


| | | | | 





Number of screen... ...) 7 8 9 10 12 














Time of cutting screen...|0°4159/0°4891/0°5633/0°6387/0°71510°7927 














“a 
! 
| 





seconds —“ Final Report on Experiments made with the 
Bashforth Chronograph,” 1878-80, round 479—and it is 
required to determine the velocity of the shot in cutting 
the screens. Leaving out of account the first screen, the 
average velocity from the first to the third screen is 
300 + 0°1343 = 2234 f.s.; 

and this may be considered the velocity at the second 
screen, the midway point. 

ow the velocity at the third screen is found 
to 

300 + (0'2031 — 0°0666) = 300 + 0°1365 = 2198 f.s.; 
and generally in this way the velocities at the different 
screens, excluding the first and last, are given in f.s. by 




















Number of screen... ... he. 2 3 4 5 | 6 
Velocity at the screen 2234 | 2198 | 2165 | 2130 ES 
shiek 28 Gees na 

Number of screen... ... ...) 7 8 9 10 | 11 
Velocity at the screen : “266 | 2035 | 2005 | 1976 | 1948 














(3) A steamer takes a minutes on the measured Admi- 
ralty nautical mile with the tide, and 6 minutes against 
the tide; prove that the speed in knots through the water 
is 30 (a + 6)/ab6; and determine the speed of the tide. 
(A knot is a speed of one nautical mile or minute of lati- 
tude an hour. The Admiralty mile is 6080ft., so that a 
knot is, roughly, 100ft. a minute, more nearly, 101-4.) 

(4) Determine the speed in knots r ek to go round 
the world in eighty days. Answer, 11} knots. 

How long would it take to go round the world on the 
jeryreen of latitude 50° at this speed? Answer, about 
514 days. 

5 ove that, neglecting the obliquity of the connect- 
ing-rod, the maximum piston speed is * times the average 
piston speed, the minimum speed being zero. But if / is 
the length of the connecting-rod, and L the length of 
stroke, the maximum piston speed is  ,/(1 + } L? //?). 
times the average speed. 

(6) What is the velocity in miles an hour of a projectile 
going at 2200 f.s,? 

(7) Determine in knots (i.) the velocity of points on the 
equator due to the earth’s rotation; (ii) the velocity of 
the moon relative to the earth, the moon’s parallax being 
1°; (iii.) the velocity of the earth relative to the sun, 
the sun’s parallax being 8”.8, &c. 


ACCELERATION. 


III..—The acceleration of a body is the rate of change or 
rate of growth of velocity per unit of time; and is mea- 
sured, if constant, by the number of units of velocity 
added in the unit of time. 

With our units of the foot and second, the acceleration 
is, if uniform, the number of f.s. of velocity added is the 
second; and the unit of acceleration, which adds a f.s. in 
every second, is called a celo in Mr. Lock’s terminology— 
“Dynamics,” page 15, Mr. Lock also proposes the name 
velo for the unit of velocity, the velocity of a foot per 
second, instead of the abbreviation f.s. we have employed. 

Then, if with acceleration f celoes, the velocity grows 
at a uniform rate from V to v f.s. in ¢ seconds, 

vo=Vtft,orf=(v - V)/t (2) 

If the growth of velocity is variable, then (v — V)/t 
is the average acceleration in celoes by which the velocity 
grows from V to v f.s. in ¢ seconds; and the actual accele- 
ration at any instant is the average acceleration in a very 
short time at that instant. 

If in the small time A ¢ seconds the velocity grows A v 


veloes, then the average acceleration is Av celoes, and the 


At 
actual acceleration at the instant is 
=1¢ 4% 9 

f=lit eae” celoes, 


in the notation of the Differential Calculus. 

With constant acceleration, the velocity grows 
uniformly, so that the average velocity U over any dis- 
tance is the arithmetic mean of the initial velocity V and 
the final velocity v, or 

U =4$(v+ V). 


—— | reflected in looking over the fearful precipices, t 





Then if s feet is described in ¢ seconds with average 


velocity U f.s., 
s=Ut = 4+ V)t 
But with constant acceleration f 


v=V+ft, 
so that U=V+tft, 
and therefore s=Vi+4ft?. ..... (3) 
the well-known formula, connecting f, ¢, and s. 

Again, since 
v-V=ft, 

4 (vt+V)=U =s8ft, 

therefore by multiplication 
$v? -4V2=f 8 (4) 


the equation connecting /, 8, and v. 

The acceleration of gravity is the acceleration with 
which we are most familiar; denoting it as usual by g, 
then the velocity of a body falling freely will grow g 
units of velocity in the unit of time. 

With our units of the foot and second, the numerical 
value of g at sea level in London is about 32°1912, usually 
replaced by 32 in practical problems. 

We are now prepared, with the aid of these formulas, 
to solve a few problems of uniform and uniformly accele- 
rated motion of a practical nature. 

(1) Consider first the following question, derived from 
a sentence taken out of a model essay on the Alps: “We 

Fat, make 
a false step and we should have fallen 10,000ft. in 10 
seconds.” (i.) What must be the numerical value of g in 
celoes for a body to fall 10,000ft. in 10 seconds? With g 
= 32, (ii.) how many feet woulda body fall freely in 10 
seconds? (iii.) how many seconds would it take to fall 
10,000 ft.? (iv.) With what velocity must it be projected 
downwards to fall 10,000ft. in 10 seconds? Answers: (i.), 
200; (ii.), 1600; (iii.), 25; (iv.), 840. 

(2) A train reduced speed from 60 to 20 miles in 
800 yards, the distance between the distant and the home 
signals, as at Abbots Ripton. How much further out 
should the distant signal be placed? or how much should 
the brake-power be increased? 

If the velocity is reduced from 40 to 10 miles an hour 
in 150 yards, how much further will the train go: and 
compare the brake-power with that of the previous train. 

(3) A body projected vertically upwards with a velocity 
of V f.s. will, in the absence of any resistance, attain a 
height of 4 V2/g feet in V/g seconds, returning to the 
ground again after 2 V/g seconds, with the velocity V f.s. 

Ex., suppose V = 1600 f.s., g = 32 celoes. 

(4) Prove that if a body projected vertically upwards 
takes ¢ seconds to reach a given height of / feet, and 
t’ seconds more to come down to the point of projection 
again, then 

h=gtt'. 
Prove also, that if H feet is the greatest height attained, 
then, H = g(t + ¢’) ? =} gT*, and the velocity of pro- 
jection is $g(¢ +t’) =49Tf.s, T denoting in seconds 
the whole time in the air. 

A body was a minute in the air when projected verti- 
cally upwards; determine the velocity of projection and 
the greatest height ascended ; also the height after twenty 
seconds. 

(5) A body falling from the top of a house was observed 
to take ¢ seconds in falling past a window h feet high. 
Prove that the distance of the top of the house from the 
sill of the window is (2 + } gt? )? /2g@? feet, and from 
the top of the window is (A — ; g t*)? /2gt? feet. 

For instance, a stone let fall from the top of a house 
was observed to take one-eighth of a second to pass a 
window 7}ft. high ; determine the depth of the window 
sill below the top of the house. 

Or, a body falling from a mast through the hatchway, 
took ¢ seconds to fall from the hatchway to the bottom 
of the hold, a distance of h feet. Prove that the body 
fell (h + g t?)?/2g ¢? feet, and struck with velocity 
A/t +4 gt fs. 

(6) Assuming that the retardation due to the resistance 
of the air is constant, and equal to one = nth the accele- 
ration of gravity g, prove that a body projected vertically 
upwards with velocity V f.s. will go to a height of 

*3V2 Vv 
g(1 + 1/n) g (14+1/z) 

, , : n 
the ground again with velocity V4/ ( = 
Vv n 
9 N(n?-1) 

Suppose V = 900, g = 32, and n = j, prove that the 
total time of flight is 62°5 seconds, and determine the 
height in feet ascended, and the velocity with which the 
body returns to the ground. 

(7) A train, timed past quarter-mile posts, was found to 
take two minutes and one minute over two successive 
quarter miles ; determine its acceleration in celoes, sup- 

constant ; also its velocity in f.s., and in miles an 
our at each post. 


feet in seconds ; and will reach 


i) f.s. in 





seconds. 


Answer : Acceleration is a celoes, 


Velocities are—at first post, 1) f.s—2} miles an hour. 
Pr second post, 4° f.s—123 miles an hour. 

P third post, 47 f.s—174 miles an hour. 

(8) Generally, if a body under constant acceleration 
passes over two successive equal intervals of / feet in ¢, 


and ¢, seconds, the acceleration will be 20 (t, ~ts) 
ty to(t, +¢e) 
and the velocities at the beginning, middle, and end of 
the interval of 2 7 feet will be 
L(t)? 4+2tjtotte?) U(t,*+to*) Ut) *+2tyto—ts*) oy 
tyte (tte)? tyto(t, +t2) tte (4, +¢e) 

Apply this to the determination of the: velocity and 
retardation of the projectile cutting equi-distant screens 
at the instant given above by Mr. orth, taking three 
consecutive screen records at.a time. —. 

Supposing that successive unequal intervals of 7, and 


veloes; 
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l, feet are described in ¢, and ¢, seconds under constant 
acceleration, determine the corresponding expressions for 


the acceleration and the velocities. 
(9) Prove that an elastic sphere, let fall from a heigh 


of 16ft. above a fixed horizontal table, will come to rest 
the 
— to keep rebounding from the table, the velocity 

rebound being supposed always seven-ninths of the 
velocity of impact. And generally, prove that if the 
velocity of rebound is always e times the velocity of 
impact, an elastic sphere let fall from a height of A feet 


in eight seconds after describing 65ft., supposin 


° 


l+e 2h 


1 + e? 
3 l-e 


will describe ;—7z/ feet, in 
before coming to rest on the table. 








J 


(10) A goods train going uniformly at fifteen miles an 
hour, and a passenger train going at an average velocity 
also of fifteen miles an hour, but stopping every mile at a 
station for two minutes, are travelling on parallel rails; 
determine when and where they will pass each other, with 
a given start, say, of one minute, supposing the passenger 
train pulls up in one-quarter of a minute. Give a 


geometrical solution of 
general problem. 








DANGEROUS DAMS. 





THERE are few catastrophies which may not be used as 
instructive lessons, and as few which do not give rise to 
misinterpretation or ill-advised criticism. The failures of 
caused the loss of more lives 
number of other failures due 
to structural inefficiency, although the losses have been, 
as a total, insignificant when compared with those of a 
corresponding number of years due to other failures and 
For some reason, 
however, the number of self-constituted judges of dam 
structure seems to bear no relation to their qualifications 
for the duty—unless it be an inverse one—but this does 
not affect the fearlessness or the noisiness with which 


reservoir dams have perha 
or property than any eq 


mishaps more or less preventable. 


their opinions are hurled at the public. 


On the 30th of May last, as everyone knows, a most 
loose of water occurred at Johnstown, 


disastrous lettin 


Pennsylvania. Owing to the gradual though rapid wash 


ing away of the central parts of the South Fork, or 
Conemaugh dam, about 3000 lives being lost. Unusual 
falls of rain had occurred, and an unprecedentedly rapid rise 
ey took place. The 

reservoir received water more bates than the byewash 
could carry it off and the water rose to the top of the dam 
itself. The dam had been tolerably well built, but when 
the original object of storing up the water ceased to 
exist, the purchasers of the artificial lake had the upper 
part of the dam cut down to make a roadway from side 
to side of the valley. This had been done a good many 
years and the tree and shrub growth on both sides was so 
thick that probably few people of the lower valley knew 
there was an artificial dam. This removal of the upper 
part of the old dam had been badly and roughly done, and 
although repairs had been recently effected, the central 
part of the structure was several feet lower than the 
ends. Thus when the water rose with unknown rapidity 
it reached this lower central part, overtopped it, and not 
being built to act as a weir the dam was gradually cut down 
by the rushing water and in a few hours was level to the lake 
The dam appears to have been amply strong asadam 

but not constructed to act as a weir, and the byewash was 
not sufficient. The lesson of this failure has not only 
been learned everywhere, but was taught long before it 
happened, and anticipated in a most comprehensive way 


of water in the Conemaugh Vall 


in this country, as we shall presently show. 


In England we have been visited by very few note- 


worthy failures of dams. No fatal occurrence of the kind 
took place before or since the destruction in March, 1864, 
of the Dale Dyke earth dam, built for the Bradfield water 
supply. Abroad, however, a total of about a dozen note- 
worthy failures_have taken place, some of them being 
masonry dams, but most of them earthwork dams. The 
most fatal of these was at Estrecho de Rientes, in Murcia, 
in March, 1802, the dam being 150ft. in height.1. The 
reservoir had been filled only two months when it gave 
way, causing the death of about 600 people and the destuc- 
tion of part of Lorca. Several occurred in America, and 
in 1881 the Habra dam, built by the French and forming 
an irrigation reservoir for land on the Mediterranean, was 
destroyed by a flood so sudden and so formidable that not 
only was the byewash—394ft. in length—surcharged, but 
the crest of the dam was covered by a rushing torrent of 
about 3ft. in depth, causing an enormous pressure for 
which the dam was insufficient; though it is supposed to 
have been fully so for any depth of water within its own 
height of 116ft.2 This failure caused the death of 209 
people. With the exception of one other of the failures 
recorded, one in Massachusets in 1874, all are insignificant 
compared with those mentioned. The most frequent 
cause of failure has been the inability of the dams to 
stand the passage of water over their crests. 

We are not drawing attention to the comparative rarity 
of these failures in any attempt to encourage a feeling of 
security which would be delusive. We may admit that 
we believe there are reservoirs in this country whose 
capacity would be very much greater to-morrow if the 
strength and character of their dams could suddenly be 
raised. It is deemed prudent, we believe, not to fill these 
reservoirs, and we may hope that those who have, and 
will have, charge of such dams will ever exercise this 
prudence until new dams are made. It may also be ho 
that all owners or supervisors of reservoirs, whether filled 
or used in a manner which does not permit the pressure 
against the dam to reach that for which it was originally 
intended, will remain or will become fully cognisant of 
their very serious responsibilities. 

The Conemaugh disaster has no doubt done good in 
America, though at great sacrifice; by reminding water 


7m 


is and of the similar general 


authorities of their responsibilities it has done good in this 
country. We do not undervalue, we wish to give point, to 
the lesson to be learned from the Johnstown disaster, but 
we do strongly deprecate the misplaced anxiety which mis- 
guided, though perhaps ingenuous, criticism on in- 
sufficient knowledge of the facts has lately produced in 
the Severn Valley below what is now Lake Vyrnwy. To 
show how out of place and unwarranted is this anxiety, 
and the agitation which has encouraged it, we must refer 
to some vie previous volumes for some important facts 
and statistics, and must recall to our readers the geological 
character of the valley in which the dam has been built. 
As most of our readers know, an ancient basin, which 
many believe to be more or less of glacial origin, upon the 
river Vyrnwy, in Montgomeryshire, has lately been 
transformed into a large and very beautiful lake by the 
construction of a dam, the engineering and architectural 
proportions and the construction of which are in every 
respect worthy of the importance of the undertaking. 
In THE ENGINEER, vol. lxiii., we referred to glacial view of 
the origin of the valley, and recently Mr. Deacon, the 
original promoter of the works, and now the engineer, in 
a communication to the Liverpool Geological Society, 
shows—upon what appear to be very good grounds—that 
this basin is the site of an ancient natural lake, subse- 
uently silted up by débris from various sources. If so, 
the modern Lake Vyrnwy is merely a restoration, though 
at a higher level, of the ancient conditions. The present 
moderate climate of Europe—moderate compared with 
glacial times—will not disturb those conditions, and there 
will climatically be nothing to affect the lake more 
quickly or more seriously than the slow silting which takes 
oe in every lake basin from the débris of frost and 
ood. 
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Lake Vyrnwy being at the head of the river Vyrnwy, 
and the river Vyrnwy being a tributary of the river 
Severn, the inhabitants of the Severn valley are naturally 
concerned to know that the Vyrnwy masonry dam is 
well placed and beyond all question abundantly strong 
to resist floods, however sudden or great, and any pres- 
sure that can possibly be brought against it. 

The controversy, in some respects much to be regretted, 
which took place respecting this great work in 1885 was 
not without its useful end, for it brought about a 
thoroughly practical and scientific inquiry into the 
strength and general suitability of the work. The result 
of this inquiry was a complete refutation of all state- 
ments, whether openly made or implied, to the effect that 
the dam was in any way less safe than the most timid resi- 
dent of the banks of the Severn, or the most exacting and 
critical engineer could desire.* The Liverpool Corpora- 
tion, and every other body and person who took an 
interest in the matter, were abundantly satisfied at the 
time, and Mr. Deacon continued to carry out the work 
which he has now very nearly completed. We have been 
at some were to ascertain from that period down to the 
present the character, quality, and sufticiency of the work, 
and its result, and we must admit that it is satisfactory in 
the highest degree and in every respect. 

As one indication of the character of the finished work 
under the test of the water pressure due to a nearly full 
lake, we may refer to measurements of the percolation. 
The exact amount of this through the masonry may not 
be an important matter in itself, but the tighter the dam 
the better must the masonry amen? be. In the case 
of the Vyrnwy dam the water from the foundation and 
masonry is drawn off by nearly a hundred drains running 
along the rock foundation, passing up through the 
masonry, and issuing just above the back water level at 
three accessible places. Any one may measure the flow 
from these drains. It is so small that anyone not 
well acquainted with the way in which the work was 
done will find it difficult to credit the fact that so 
small a dribble represents the percolation from the 
masonry and rock foundation taken together, although 
anyone who examines the internal drains may satisf. 
himself that it does so. We cannot separate the roc 
percolation from the masonry percolation; but by actual 
measurement we have found that the aggregate percolation 
is about a gallon a minute for every 120,000 square feet 
of wetted masonry surface and rock foundation, a rate at 
which the lake would be emptied in 1800 years, assuming 
such contradictory conditions as the pressure due to a full 
lake, and a complete cessation of supply to the lake. Com- 
pared with the result obtained with any other masonry 
dam in existence, we believe this rate of flow from the 
dam to be absolutely unique in its insignificance, and it 
undoubtedly proves—as no other test could prove in an 
equally satisfactory manner—that the materials and 
workmanship of the dam are uniformly excellent, as they 
were found to be, at the heart of the work, in 1885, when 
Sir Andrew Clarke, R.E., late Inspector-General of 
Fortifications, caused a well to be sunk through the 
masonry, in order that he might examine and report upon 
it. The results of this examination and the report were 
given by us on June 4th, 1886. There could not be more 
conclusive evidence of the accuracy of the opinion of Sir 
Andrew Clarke and Mr. Aitken as to the quality of the 
masonry, than this remarkable watertightness. 
But, it may be asked, is this proof of excellent work- 
manship in itself conclusive? May not the structure 
overturn asa whole? To this a direct negative may be 
given ; indeed, it has already been given in our pages, and 
in the volume already mentioned. The practical fact that 
many masonry dams constructed with lighter materials 
and inferior workmanship are much thinner than the 
Vyrnwy dam in relation to the pressure against them, 
makes calculation almost superfiuous ; but a study of the 
mathematical investigation of the stability of the Vyrnwy 
dam contained in Mr. Deacon’s report on the subject, of 
December 7th, 1885, will satisfy those who desire a scien- 
tific analysis of the subject, but for popular pe og we 
may now add a mode of viewing the question which will 
enable those not trained to mathematical methods to 
satisfy themselves completely on this point. Mr. Deacon, 
ce 
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writing in his annual report of last year, 
had begun to rise, said :—‘“ Although the sufficient and 
even excessive strength of the Vyrnwy dam is beyond all 
question, it may be interesting to state that the actual 
pressure upon the material tending to crush the inner 
toe of the dam is at the present time greater than the 
pressure upon any portion of the work can ever be when 
the water is contained in the reservoir. The present 
pressure at the inner toe is due solely to the weight of 
masonry above it. When the reservoir is full the hori- 
zontal pressure of the water will tend to overturn the 
dam, to lift the inner toe, and to compress the outer toe : 
but under no circumstances can the amount of this 
pressure attain to the present pressure, rather less than 
nine tons per square foot on the inner toe of the work.” 

This statement of the problem of stability recurred 
to shortly after one of the recent meetings of 
Shrewsbury people upon the subject of their supposed 
danger. It is tantamount to saying that the dam is safer 
with the reservoir full than with the reservoir em ty. 
The truth of the statement was evidently not imposible, 
but we were led by it to an investigation which not only 
confirms the conclusion arrived at, but enables us to 
illustrate this very remarkable fact in a way which we 
trust will be intelligible to others besides engineers, 

Fig. 1 is the elevation of a typical section of the Vyrnw 
masonry dam, taken from the engraving published in Tux 
ENGINEER, vol. Ixiii. The maximum pressure upon the 
base D X, and in the masonry near the base due to the 
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weight of the masonry when the reservoir is empty, occurs 
at the inner toe D, and amounts to 8°7 tons per square foot : 
while at the outer toe X it is 2:26 tons per square foot. 
For masonry such as this, which has been proved to with- 
stand more than 250 tons per square foot, such pressures 
are very small indeed; but if the weight of the masonry 
were more uniformly distribited over the base D X, in 
other words, if the centre of gravity G were moved to a 
point nearer to the vertical line B Y passing through the 
centre of the base the vertical pressure would be more 
evenly distributed. It would be smaller at D and greater 
at X. At Fig. 2 we show an ideal mass of masonry 
somewhat greater in weight than that in Fig. 1, 
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but so distributed that its centre of ied is at 
G,, very nearly over the centre of the . In this 
mass of form similar to the actual form—although the 
total weight is greater—the pressure at the inner toe D is 
only 5°22 tons per square foot, whereas that at the outer 
toe X is increased to 6°36 tons per square foot. In other 
words, with increase of total weight the maximum pres- 
sure at the base has been reduced from 8°7 tons to 6°36 
tons per square foot, and has been transferred from the 
inner to the outer toe. This clearly shows that if such 
pressures were dangerous, the section in Fig. 1 would be 
the more dangerous of the two. Mere inspection of the 
figures proves this to be so. Now, so far as the conditions 
of stability are concerned, it matters not whether the 
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change in the vertical pressures is due to a change in the 
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disposition of the masonry or to the addition of horizontal | water side, supporting puddle walls more than 90it. high, 
and vertical pressure of water; and it will be found that | and great numbers of lesser height, and yet this extra 
with the reservoir full, the vertical pressures in Fig. 1 are | precaution of adding a puddle wall subject only to 37ft. 


ment, and the admission and exhaust can be regulated 
independently, while the absence of the usual steam chest and 
long ports causes the steam to be used in the cylinders with less 


precisely the same as those — by the weight of | 
masonry in Fig. 2. But we have agreed that Fig. 2 is 
stronger than rig. 1, and we must therefore agree—Fig.2 | 
and Fig. 1 with full water pressure being equivalent in | 
vertical pressures—that the dam with the reservoir full is | 
stronger than the dam with the reservoir empty. 

To conclude this part of the subject, we may unhesi- | 
tatingly assert that the mass of masonry in Fig. 1 would 
be more likely to collapse from its own weight than the 
mass in Fig. 2—that is, than the actual Vyrnwy dam with 
full water pressure against it. We use the term more | 
likely, because, for simplicity, we have omitted the weight | 

| 


of the viaduct at the top of the dam which has the effect 
of distributing the pressures in Fig. 2 still more evenly. 
There is, however, as has long ago been shown in our pages, 
so great an excess of stability in this dam that it is | 
supererogation in the greatest degree—at all events to 
most of our readers—to present any fresh forms of proof 
of the absolute security of the dam as against overturning. 
It may perhaps satisfy the unsatisfied uninitiated if we | 
say that the > might be cut up with saw cuts at every 

foot of its length, and still be absolutely safe against the 

highest pressure that can come upon it. | 

Our readers may be further reminded that this dam 
has been specially designed to act as a weir. It is made 
to allow an overflow of some feet in depth over its crest 
throughout its whole length. Inits design, therefore, 
the cause of the failure of the Conemaugh dam was not 
only anticipated, but the design precludes the possibility 
of the cause arising. The Conemaugh and the Habra | 
dams failed because their byewashes were not large 
enough. The Vyrnwy dam is its own byewash. 

One further matter has been referred to as a weak 
point in these works, and we have made it our business | 
to ascertain the facts concerning it. It has been stated | 
in effect that although the masonry is tied into the rock | 
to the full height at one end of the dam, it does not reach | 
to the full height at the other end, where there is a | 
puddle trench, the washing away of which might empty 
the whole reservoir to a certain depth; and it has been 
suggested that such washing away might take place by 
the slipping of the clay of which the hillside is formed. 
We find that the horizontal distance of the water from 
the end of the dam, where the latter is tied into the rock, 
is 144ft., and that the depth of the rock is at this point 
35ft. from the overflow level. The rock upon which the 
natural impervious clay stands has an inclination of about 
1 in 10, and is ponte: Moar m irregular. For the clay to 
slip upon it we may safely pronounce to be a physical 
impossibility. The water surface of the clay is at such 
a distance from the junction of the dam with the rock, 
that the idea of its washing away to any harmful extent, 
even if exposed to the water, would be unworthy of con- 
sideration; but being covered with enormous blocks of 
stone to a thickness of from 4ft. to 6ft., no denudation is 
possible. 

As to the puddle wall which—embedded in the heart 
of the solid hill far below the surface—lies upon the rock 
beyond the 144ft. to which the masonry is carried, we 
have no doubt whatever that it is the right thing in the 
right place. With such a material as the glacial clay, 
which we have examined on the spot, bedded hard upon 
the rock, we think most engineers would have preferred 
to leave well alone, and would have been satisfied to end 
the masonry where it has been ended, 144ft. into the 
solid clay, and to use no puddle except to make good the 
clay necessarily come for the building. But there 
was already a puddle wall against the face of the dam 
throughout its whole length, from the rock upwards to 
the ground level, and this has been carried forward upon 
the rising rock to the very limit of the masonry where it 
passes into a deep groove in the work, and is continued to a 
distance of 226ft. We have many reservoirs in this country 
which are regarded as perfectly safe, and which we believe 
to be, in fact, perfectly safe, with slopes of 2} to I on the 





of water, and the support of which is the solid mountain | 
| side, has been pointed to as a defect. 


It is perfectly clear 
to us that, if we imagine all the water in England to 
increase gradually in specific gravity, every earthen dam | 
in the country must give way before the Vyrnwy reser- | 
voir shows signs of failure, either at the great dam across 
the valley, or in any detail, such as the puddle trench 
referred to; and this being so, we regard the sensational 
statements which have done so much to foster distrust 


| among the people of the Severn valley as harmful in the 


extreme. But, it is asked, why then do not the Liverpool | 
Corporation at once accept the proposal for independent | 
inspection? We know nothing of the views of the Liver- 
pool Corporation on the subject; but we do know that at | 


| the proper time--now more than four years ago—they | 


obtained the unimpeachable evidence to which we have 
referred, and — which, and the subsequent incontro- 
vertible logic o 


facts as to the remarkable watertightness | 


; and stiffness of the Vyrnwy dam, they may well rest | 


perfectly satisfied, and hold aloof from the clatter around 
them. 








reduction from the boiler pressure than is usual with the 
ordinary slide valve. The valves are placed at the side of the 
cylinder, at the ends, and work on flat or plane seats, the outer 
surfaces of which are ground circular to fit into holes bored in 
the leading from the saddle to the cylinder. 
Originally it was intended to use a valve gear operated from a 
pin on the connecting-rod ; but an improved gear is now used, 
in which all the valves of one cylinder are operated by one 
excentric, no link being used. The excentric strap has two 
levers, or rods, one rigidly bolted to it, and the other turning 
on a pin in a bushed hole in the strap. At the end of each 
lever is a rod, at right angles, connecting with the horizontal 
arm of the bell-crank or rocker-arm, to the vertical arm of 
which is attached the valve-rod. The rigid excentric-rod 
operates the admission, and the loose one the exhaust valves. 
A short distance from the end each excentric-rod has a fulcrum 
pin, by which it is hung, by means of a rod, from a block sliding 
on asector. This block is moved by a reach-rod from the cab ; 


| when it is in the middle of the sector there is no inclination to 


the travel of the fulcrum pin, and the valves are only moved 
the amount of the lap and iead ; with the block at the end of 
the sector the fulcrum-pin travels in an inclined path which 
represents the full opening of the valve in addition to the lead, 
and the engine is under full steam for the whole stroke; by the 


| shifting of the block to various intermediate points between the 


THE STRONG LOCOMOTIVE. 

By E. E. RussEtt TRATMAN, 
THE Strong type of locomotive, which was first brought out a | 
few years ago, is looked upon by engineers and railroad men in | 
America with very great interest, both on account of its radical | 











Valve-Gear of the Strong Locomotive. 


the last fifty years, and on account of the excellent results that 
have been obtained in regular service. The leading features of 
the Strong engine, as designed by its inventor, Mr. George S. 
Strong, are its fire-boxes, valves, and valve gear. Instead of 
the ordinary rectangular fire-box, with narrow water spaces 
around it, and a flat crown placed at the end of the boiler, 
there are two internal furnaces, as in a marine boiler. Each 
furnace, or fire-box, consists of a tube of corrugated steel, and 
a junction piece unites these two tubes with a single tube, also 
of corrugated steel, which forms a combustion chamber, and at 
the end of which is the tube plate. The boiler shell is extended 
back to cover the furnaces, The cylinders have four valves 
each, an admission and an exhaust valve at each end. The 
valves are of the gridiron type, and move vertically. In this 
way a very large area of opening is obtained by a small move- 





, having steep grades. 


centre and the end, the different rates of cut-off are obtained. 
With the block at one end of the sector the engine is under full 


| steam forward ; if at the other end, the engine is under full 


steam backward ; while if at the centre, the engine is stopped. 
In practice, the exhaust valves run at full gear all the time, 
the sector block of the exhaust valve-rod being moved only 


departures from the ordinary construction of locomotives for | when the engine is reversed. After a valve has travelled the 
} 


amount of its lap, it comes 
nearly to a full stop, while 
the corresponding valve at 
the other end of the cylinder 
is doing its work. The 
valve-rods operate rockers 
on the ends of small hori- 
zontal shafts ; asimilarrocker 
on the other end ,being con- 
nected with the vertical 
valve stem, as shown on the 
sketches. The Duplex has 
the rockers on the outer side 
of the casing, while the A. 
G. Darwin has them on the 
inner side next to the boiler. 

The great feature of this 
class of engine is its double 
furnace and great boiler 
capacity. Having two fires, 
one is always hot and 
making steam while the 
other is being cleaned or fed 
with fresh coal, and the heat 
from the bright fire con- 
sumes the gas and smoke 
from the fresh fire in the 
combustion chamber, so that 
very little smoke escapes 
from the smoke stack, and 
the combustion chamber acts 
as a spark arrester, the 
flying sparks being consumed 
by the intense heat. In 
this way, also, there is 
little fear of the tube ends being clogged up, as they are so 
far from the fire, while in an ordinary engine the smoke, soot, 
and particles of fuel gradually accumulate on the tube plate and 
reduce the steaming efficiency of the boiler. The Adamson 
flanged joint is used for the tube connections. 

The first complete engine of this type was the Duplex, 
No. 444, which was built for the Lehigh Valley Railroad, and 
which is now in regular service on the mountain division of that 
road. It is » very heavy and powerful engine, having been 
designed especially for hauling heavy coal traffic over a road 
Another engine on the Lehigh Valley road 
had an ordinary boiler and the Strong system of valves and 
valve gear. 

The following are the dimensions of the Duplex :—Cylinders, 
20in. by 24in.; driving wheels, 62in. diameter; leading truck 
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wheels, 30in. diameter; trailing truck wheels, 42in. diameter ; | 
total wheel base of engine, 30ft. 2in.; rigid wheel base, 5ft. 7in.; 
boiler barrel, 58in. diameter; diameter of fire-boxes and com- 
bustion chamber, 38}in.; grates, 42jin. long; 306 iron tubes, 
ljin. outside diameter, 11ft. 5in. long. The grate area is 
62 square feet ; heating surface of fire-boxes, 155 square feet; 
of combustion chamber, 93 square feet; of tubes, 1600 square 
feet; total heating surface, 1848 square feet; working pressure, 
160 lb. per square inch. As stated before, there is an admission | 
and an exhaust valve at each end of each cylinder; they are | 


vertical gridiron valves, with ten ports each. The ports are 4gin. | ward between the slide-bars, and the connecting-rod is attached | claimed that the use of a combustion chamber does 


diameter; total wheel base of engine, 29ft.; driving-wheel 
base, 7ft.; boiler barrel, 4ft. 11jin.; total length of boiler, 31ft. ; 
236 tubes; grate surface, 30 square feet; heating surface, 
1650 square feet; working pressure, 160]b. per square inch. 
The valve ports are 4jin. wide, and the port area is about 
48 square inches. The valve travel is only lyyin. Total weight 
in working order, 136,000 lb. ; weight on the driving-wheels, 
76,000lb. The height from rail to top of smokestack is 14ft. 
The piston-rod cross-head is of T shape, the undersides of the 
head being the sliding surfaces; the vertical leg projects down- 
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long by jin. wide, giving a port area of one-ninth the piston 
area. The full travel of the valves is 1/,in.; lap, y;in.; lead of 
steam and exhaust valves, jin. and ;;in. respectively ; throw of 
excentrics, 24in. The tractive force is 154°8lb. per pound of 
mean effective pressure on the pistons. The journals of the 
driving axles are 7}in. diameter and 10in. long. The total 
weight in working order is 138,000 Ib., distributed as follows :— 
On leading truck, four wheels, 27,000 Ib.; on each of the three 
pairs of drivers, 30,000 1b. ; on trailing truck, two wheels, 21,0001b. 
The engine is carried on twelve wheels, a four-wheeled truck 
under the smoke-box, six driving wheels, and a two-wheeled 
swing and radius-bar truck under the fire-box. The tender is 
carried on two four-wheeled trucks in the ordinary way; its 
capacity is 10,0001b. of coal and 3000 gallons of water; its 
weight, loaded, is 70,000 Ib. 

In 1887 very thorough and careful tests were made with this 
invention in connection with an engine fitted with the Strong 
valves and valve , and an ordi engine. These trials 
were made on the division of the Lehigh Valley Railroad between 
Wilkesbarre and Mauch Chunk, Pa.,a distance of about fifty- 
five miles, with a continuous series of curves, the sharpest 
curves being 14 deg.—409°3ft.—and the steepest grades 96ft. 
per mile—1 in 55. The up trips were made with five passenger 
cars, and the return trips with eight cars, the cars weighing 
probably between 40,000 lb. and 50,000lb. each. No. 444, the 
Strong engine, took eight cars up the 96ft. grade, and was 
blowing off steam when nearly up the hill, although she was 
burning soft coal. She made the run successfully with fuel 
consisting of screenings from the coal dump, which no other 
engine on the road could have done, but she burns anthracite 
and bituminous coal equally well. The average coal consumption 
of No. 444, compared on trips when the engines were using the 
same class of coal, was 8°7 per cent. less than that of the engine 
with the Strong valves and valve gear, and 23°7 per cent. less 
than that of the ordinary engine. Pusher engines are generally 
used to help trains up one of the heavy grades, but they were 
not allowed during the tests. In the fast running the Strong 
type of valve showed its superiority in rapidity of getting rid of 
the exhaust steam. This engine, No. 444, was especially 
designed for climbing steep grades, and showed a capacity for 
hauling heavy trains up such grades at a steady high rate of 
speed, with an economical consumption of fuel. The boiler was 
made by the Edge Moor Iron Company, of Wilmington, Del., 
and the engine was built at the Lehigh Valley Railroad shops, 
under the supervision of Mr. Alexander Mitchell, superintendent. 

In 1888, a second engine was built, and was of a different type 
from the first one, having only four driving wheels, and being 
intended for fast and heavy passenger traffic. Of this engine, the 
“A. G. Darwin,” we give a view, made from a photograph taken 








at Binghamton, New York, on April 2nd. The principal dimen- 
sions of this engine are as follows: Cylinders, 19in. by 24in.; | 


driving wheels, 68in, diameter; leading truck wheels, 33in. | be maintained for an almost indefinite period; the tube plate | of April 2nd the engine left Buffalo with the regular eastbound 



















also being so far removed from the grates, and being at th 

of the bustion chamber, the ends of the haan ane ror ye 
liable to get clogged up as in an ordinary engine, where the 
smoke and dirt rise directly from the fire against the tube plate 
The shaking grates, which have interlocking finger bars, greatly 
facilitate the work of cleaning the fires, and with some form of 
movable bridge or damper to prevent the dust and dirt, caused 
by cleaning the fire, being drawn into the tubes by the draught 
from the exhaust, the tubes might be kept clean and the full 
steaming efficiency maintained for a long time. It is also 
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DETAILS OF THE STRONG LOCOMOTIVE, A. G. DARWIN. 


to it ; the coupling rods are of I section. In order to give the 
engineer a good view ahead, his cab is placed about midway 
of the boiler, just behind the dome, and about over the combus- 
tion chamber. As he is ordinarily the only person in the cab, 
all the cocks, &c., on the fireman’s side have handles extended 
over to the engineer's side, as otherwise he would have to climb 
over the boiler every time he wanted to attend tothem. In 
order to protect the fireman, whose station is constantly at the 
furnace doors, a hovud is attached to the end of the boiler, and 
the tender foot-plate is roofed over, forming a cab. A gangway 
alo the top of the boiler gives means of communica- 
tion between the two cabs. The tender can carry about 
seven tons of coal if carefully packed down, and the sides 
boarded, as in the case of a longrun. The tender tank holds 
about twenty-eight tons of water, and as the bulk of this 
weight is at the rear, a six-wheeled trailing truck is used, the 
forward truck being of the ordinary four-wheeled type. The 
total weight of the tender in working order is forty tons. A 
special arrangement of the springs and equalising beams renders 
the engine remarkably steady while running. 

This engine was built at the works of the Hinkley Locomo- 
tive Company, of Boston, Mass., and was intended for the 
Atchison, Topeka, and Santa Fé Railroad. It has been used, 
however, asa specimen engine of the Strong type, and it has 
made such good records, and its name has become so widely 
known, that it is probable the Strong Locomotive Company will 
retain possession of it, and send one of the two new engines 
built at the Schenectady Locomotive Works, of Schenectady, 
N.Y., to the Atchison, Topeka, and Santa Fé Railroad. The 
engine was run for a time on the New York, Providence, and 
Boston Railroad, between New London, Connecticut, and Pro- 
vidence, R.I., hauling the through trains between New York and 
Boston over this division; but the run was too short—sixty- 
four miles—and the trains too light for it to show its power. 
It was then taken to the Boston and Albany Railroad, and then 
to the New York, Lake Erie, and Western Railroad. On the 
latter road it has now been in regular service for some months. 
It is stationed on the Susquehanna Division, between Susque- 
hanna and Hornellsville, N.Y., a distance of 140 miles, and 
hauls the heavy through expresses over this division. Its con- 
sumption of coal is very economical, effecting a saving of over 
30 per cent. of the consumption of an ordinary engine, and its 
great power enables it to keep time with heavy trains, being 
able to regain any time lost by delays, &c. 

Mr. Strong has claimed as one advantage of his engines that 
they can in regular service make very long runs, and he 
believes that they can make the straight run between New 
York and Chicago, a distance of nearly 1000 miles. The feature 
of construction which enables this claim to be made is that of 
the furnaces, for, as one fire can be cleaned while the other is 
bright and hot enough to keep up steam, a continuous fire can 
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all need of a spark arrester; but while this may be true under 
ordinary conditions, yet with a heavy train on a steep grade 
the force of the exhaust is so great as to draw sparks right 
through from the fires and throw them high from the stack. 
Some arrangement of expansion exhaust pipe, or the 
regulator air valve at the bottom of the stack, which lets 
air into the smoke-box without its having to pass through 
the fire, would probably obviate this objection, which is 
merely an incidental one. The average run of an ordinary 
engine is about 120 to 125 miles, at the end of which 
run the steaming efficiency is reduced by the clogging of the 
tubes; the fire requires cleaning, and probably some part of the 
running gear needs a rest. In order to give a practical proof of 
the soundness of his claim of capacity for long runs for his 
engines, Mr. Strong a short time ago made arrangements to haul 
a regular train over the New York, Lake Erie, and Western 
Railroad from Jersey City, N.J.—opposite New York City—to 
Buffalo, New York, a distance of 423 miles. This run is 
generally made by four ordinary engines, the first taking the 
train from Jersey City to Port Jervis, 88 miles ; the second 
taking it on to Susquehanna, 104 miles ; the third taking it on 
to Hornellsville, 140 miles ; and the fourth taking it thence to 
Buffalo, 91 miles. Speed was a secondary consideration, but in 
consequence of delays at several places, fast running had to be 
made at times in order to keep up to schedule time, while at 
other times it was necessary to slacken speed so as not to be 
ahead of schedule time. The engine showed great reserve 
power, and had no difficulty in keeping time. The line has 
many sharp curves and steep grades; the division between 
Port Jervis and Susquehanna, which follows the windings of the 
Delaware river, having a succession of curves. The steepest 
grade is just east of Susquehanna, where the rise coming east is 
90ft. per mile—1 in 58°7—the train starting from the coal-tip 
right at the foot of the grade. Other grades run from 54ft. to 
60ft. per mile—1 in 98 to 1 in 88. The following particulars of 
the run may be of interest, and while longer runs have been 
made—including one of 444 miles on the Pennsylvania Railroad 
between Jersey City and Pittsburg, Pa.,in 1875, it must be 
remembered that the 423 miles run of the Strong engine was 
repeated the next day, and that it is claimed that such runs can 
be made regularly in service. 

The A. G. Darwin left Jersey City on the morning of 
April 1st, with the regular westbound express, consisting of one 
baggage car, three ordinary passenger cars, one regular Pullman 
car, and one special Pullman for a party of railroad and news- 
paper men. At Port Jervis a mail car was attached, and at 
Elmira two passenger cars,the latter being taken off at Hornells- 
ville. Coal was taken at four intermediate stations. The aggre- 
gate of the time lost by various detentions was one hour and 
fifteen minutes; and this was not only made up, but the train 
reached Buffalo three minutes ahead of time. On the morning 
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nsisting of two baggage cars, three ordinary passenger 
er three Pullman cars. At Hornellsville two ordinary 
ssenger cars and one Pullman car were added—from a western 
connection. The two ordinary cars were cut off at Elmira, 
and the train of nine cars—four of which were heavy Pullman 
cars--was taken on to Jersey City. The weight of the train 
may be ascertained approximately, as the ordinary passenger 
cars weigh about 48,000 Ib. and the Pullman cars from 70,000 Ib. 
to 85,0001b. On some parts of the line the track is laid with 
74 1b. rails; but a good deal of it is laid with 671b. rails, 





although the heavier ones are now being laid to replace these 
light rails. The highest speed recorded was one mile in fifty-five 
seconds ; but going west, between Hornellsville and Buffalo, it 
was estimated that a speed of a mile in forty-five to fifty seconds 
was attained, in order to regain lost time. Coming east, the 
writer noted eight miles made in eight minutes. 

The following table, compiled by the writer and pub- 
lished in The Engineering News, of New York, on April 6th, 
of this year, shows clearly the performance of the engine on 
these two runs:— 


Table of Running Time. 





Eastbound, April 2. 





| Westbound, April 1. 





that the body refuses to get distorted and follow the wheels. All old 
wooden and low-sided vehicles rarely derail, as the body twists out 
of shape keeping the weights on the wheels. The extra weight 
thrown on the journals may partly account for the frequent 
breakage of axles. The oscillations referred to by Mr. Wiseman 
is due to the locomotive being an imperfect—in the opinion of the 
writer—motor, and a further reference will be made to this some 
future day, M. I. M. E. 
Bombay, August 6th. 


RAILWAY ACCIDENTS, 


Sir,—In the month of October, 1883, I published the figures 
now reproduced, as illustrating the great saving accomplished by 
the adoption of the several processes in use for the better security 
of railway travelling, and the consequent saving in compensation 





























re a . ‘| for personal injury. They are the combined figures of fourteen of 
Schedule Time. Ly : Actual Time. Stations. Miles. Actual Time.  ———— Time. ___ | our principal railways, and I now append the fu chicas: dalatin toc 
"Arrive. ~ | Leave. Arrive, Leave. Arrive. Leave. Arrive. Leave. the years 1883 to 1887 inclusive, in order that they may be 
: OU. 
r+ mee rae P in mill ud th tion paid to passengers by 
x _ me a > 9.94 a | g'99 ussenger train miles run and the compensation paid to passengers by 
10.66 10.26 He 10.26 Someny Gy 17 3 9.52 ab | 9.52 - fourteen of the principal railways in the United Kingdom for the 
ite _ BA | ‘Tuxedo 89 | 10.31 10.82 a 10.30 periods named :— “ i painaie 
9.35 9.38 9.43 Turner's 4 | - . _ ; ompensation verage 
~ —-— | = Greycourt 54 _ 11.06 — | 0 aaa paid to per 100,000 
9.08 9.12 9.18 | Goshen 60 - ee = | a ee train ro 
5 818 758 so | «| Portdervis 88 12.08 12:29 12.05 12°25 1868 60,704,030 272,942 449 
7.55 8.15 7.55 8.20 | Port Jervis 88 - 2. A +25 50,704,083 272,942 9 
7.17 7.10 re |g | Lackawaxen Ill J.01 1.09 _ | 1.05 1869 65,696,288 293,996 447 
—_ — — } Narrowsburg 122 1.26 1.28 _ 1.24 1870 70,012,660 295,543 421 
6.80 6.27 | 6.33 | coon 136 | 2.05 2.09 _ | 1.49 a — 
5.43 5.50 | 5.51 | Hancock 164 Sp 2 _ | on 196,413,028 862,481 
5.20 5.28 | 5.32 | Deposit 177 3. 8. — | 5 x 212.746 208 
4.40 4.45 = | *4.45 | Susquehanna 192 3.33 3.41 8.31 | 8.34 = eee = = 
4.22 4.22 4.23 | Great Bend 201 8.53 3.54 _ 3.58 1882 110,665,599 223 021 202 
8.50 8.58 8.49 | 3.58 | Binghamton 215 4.11 4.18 4.11 4.15 a ase. 
8.13 B05 | «| 812 | Owege 287 tas | aa | das | a? 818,145,751 655,002 
3.09 8.1 -06 | 3.12 | wego . . 45 | di ae : rae , 
2.86 2.40 | 2.42 Waverly 256 | 5.12 5.15 - | 5.15 It must be gratifying to notice, that in the face of the increase 
2.06 2.09 2.10 2.17 Elmira 274 |S AL 5.59 5.4L | (5.51 of speed and weight of trains, and a larger demand made upon 
2 ie ae pred = a ae = -—s the use of the permanent way by the increased mileage run by 
13°30 12142 12:48 pao 828 = its | oe sus goods trains, these subsequent figures show so satisfactory a result. 
12.10 12.30 12.09 =| 12.81 Hornellsville 332 7.29 8.05 | 7.27 7.45 To these savings may be added those of rolling stock and_per- 
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11,12 11.12 11.13 Castile 366 8.56 «ig ll Ae 8.46 probably find that the amounts saved when applied ‘to the capital 
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9.15 ~ } 9.15 Buffalo 423 10.27 -- 10.30 — engineers and other railway officials have been relieved of much 
A.M. AM. P.M. harassing anxiety, and left more free to attend to the interests of 





* 4.58 from the coal tip a short distance east of the station. 


The exhaust steam from the smokestack was clean and 
unmixed with smoke, in striking contrast to the dirty clouds of 
smoke and steam thrown out by ordinary engines on the 
road ; this showed the complete combustion of the fuel, smoke 
being thrown out only when a fire was cleaned or the steam was 
shut off, and fresh coal thrown on a fire which had got dull. 
The steam pressure was very steady at about 1501b. while 
running, and steam was always blowing off from the safety 
valve a few minutes after the train had stopped. The valves 
are set to blow off at 152 lb. pressure. Soft coal was used, but 
the engine can use hard or soft fuel. 


The Strong Locomotive Company has been organised, with 
offices in New York, to control the patents and undertake the 
construction of the engines. As yet the engines have been 
built by different works to the company’s plans, the company 
furnishing the boiler and corrugated flue, fire-boxes, and chamber 
complete and ready for erection. It is proposed, however, to 
establish works at Philadelphia for manufacturing the engines 
complete. Four engines have now been built, and as the 
economy and efficiency of the type, and its other advantages, 
have been practically and amply demonstrated, it is most 
probable that the Strong locomotive will grow in favour. 





LETTERS TO THE EDITOR. 
We do not hold ourselves =o of our 
Correspondents. 
SPIRIT ENGINES. 

Sir,—So far as I know, there has as yet been no attempt made 
to use the vapour of petroleum spirit ——t y. Now, it appears 
to me that unless some reason can be alleged to the contrary, and 
of which I am ignorant, very great economy is to be expected in 
this direction. 

With the expenditure of a given quantity of heat, a very much 
higher pressure can be obtained with spirit than with water vapour. 
It is said, I know, that the density of spirit vapour is much greater 
than that of water, and that this neutralises all the gain; but that 
seems to me to be true only when the pressures are the same. But 
in any case it will not touch my argument. Let us suppose that a 
given number of thermal units will evaporate one pound of water 
into steam at 50 1b., and five pounds of petroleum spirit into the 
same volume, the pressures being the same. Is it not a fat that 
the petroleum spirit will have a very much higher pressure—pro- 
bably 1501b.—than the steam! Now, suppose we take 10lb. as 
the limiting terminal pressure. We can expand our steam five-fold, 
but we can expand our petroleum spirit fifteen-fold, and so get a 
great sapativatenvngatioal gain; and in this I cannot see that there 
is anything inconsistent with thermodynamics. Perhaps some of 
your readers will set me right, if I am wrong. I shall be much 
obliged for any information on the subject, Baku, 

September 11th. 





DERAILMENTS FROM UNEXPLAINED CAUSES, 


Sir,—In your paper of June 28th, Mr. Wiseman referred to a 
short article of mine which appeared in the Jndian Engineer of 
April 17th, referring to causes of derailments. Now that the 
matter has appeared in your paper, it is to be hoped that it will be 
thoroughly discussed, and that the absurd idea that oscillations set 
up, drivers suddenly putting on steam, &c., being able to tend to 
derailments, may disappear—at least from print. As Mr. Wiseman 
points out, any defect in the permanent way would at once point 
out when it was at fault, I[t must be understood that the defect 
the writer refers to should be apparent to the eye; but as wagons 
derail with no apparent defect in the permanent way as can be 
seen by the eye, and yet a difference in super-elevation exists on a 
curve sufficient to cause a derailment when a spirit level is tried, 
Mr. Wiseman is correct in saying that the cause must be looked for 
in the vehicle. Now, asa matter of fact, this is never done; the 
result is that derailments must occasionally occur. 

Your paper of July 5th has just reached me, and on page 8 
reference is made to an accident that occurred on March 9th 
near Muchalls Station, on the Perth and Aberdeen section 
of the Caledonian Railway. Now, there is not the slightest 
doubt but that the leading wheel of the second horse-box 
first left the metals, forcing the trailing wheels of the attached 
horse-box off the road also, Had this horse-box been care- 
fully examined, it would have been found that the greater part 
of the weight was on cross corners; say the vehicle was going 
round a curve from right to left, the weights would be greatest on 





« and d, and insufficient on b to guide the vehicle round the curve ; 
the consequence would be the flange of the wheel would be enabled 
to climb for want of weight to keep it down. Of course this insuf- 
ficient weight might be due to a combination of causes, and the 

rincipal one — tt be depression in the rail when } is approaching 

he depression, the overhanging weight on a greatly enhaneing the 
tendeney to climb, It is unfortunate Mr. Wiseman selected a 








bogie to illustrate this, as the bogie would dip, and the trailing and 
not leading whee] would be most likly to be poised in the air. 
However, this is a slip, and in the main he is correct in his surmises. 
Another accident occurred on August 29th, 1888, near Clacton- 
on-Sea on the Great Eastern Railway, when an engine with a 
broken leading spring was derailed. This was put down to the 
irregularity of super-elevation, Now it is just this irregularity 
that is the main cause of accidents, but as these irregularities do 
and always will exist, should we be content with such a state of 
matters when there isa remedy. The remedy is to endeavour to 
meet the irregularity to a greater extent than we do by altering 
the rolling stock, and this is simply to suspend the body by three 
points, no matter what the number of wheels, It is true we meet 
the many tar eg At by springs, but the number of derailments 
roves this to be insufficient. e coaching stock fitted with long 
inated springs do not derail, so that we may say that in this 
case springs are sufficient, but with goods stock that have short 
stiff springs to carry heavy loads the result is, that when empty the 
= do not move perceptibly, and it is this class of vehicle that 
erails most frequently. The Americans are far ahead of us, as 
will be seen by their four-wheel coupled bogie engine, and which is 
almost perfect, resting as it does on three points, A, B, and C. 
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Now all that is necessary is for our rolling stock to be so sup- 
ported, and there would be few unexplained derailments. Fora 
four-wheeled vehicle to rest on three points a transverse lever is 
only wanted connected to the front springs—see dotted lines—so 
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that the body would be practically supported at A, B, and C, this 
would take up any irregularity in the permanent way. The same 
applies to engines; there is not the slightest difficulty in supporting 
engines on three points. The engine referred to in the above 
accident was four-wheeled coupled in front, and was probabl 

thus, and the dotted lines show the levers that should be supplied, 
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but most of this class have a transverse spring on the small wheels, 
so that levers coupling the leading and driving springs are all that 
is required ; this is not only a cheap, but an important alteration, 
and yet never adopted. It is questionable if this system of sup- 
porting on three points would not enhance the life of the boilers 
as the constant torsion that takes place sets up strains that 
expedites corrosion, the boiler being fastened to the frame must 
necessarily be strained in trying to keep the frame in a plane. 
That thisis the case is partly corroborated from the fact that the more 
rigid the vehicle is built the more readily it derails, from the fact 





all concerned, whether public or private. 

This being so, if we take the saving of life and damage to 
health as our first and most important points, and a fair return on 
pot expended as our second consideration-—and which when 
taken together are so satisfactory—they surely create an incentive 
for adopting without any farther delay, those life-saving processes 
which experience has taught us have accomplished such beneficial 
results, and which are shown by the figures now produced. 








Compensation Average paid 

———— paid to per 100,000 

. 4 passengers. train miles. 
£ £ 
1883 115,524,439 .. 205,236 178 
1884 119,767,693 160,965 135 
1885 120,924,066 110,663 92 
356,216,198 476,864 - 
1886 122,306,194 154,067 126 
1887 124,842,732 .. 151,923 122 
1888 not to hand .. _ — 


It will be noticed that the two latter years have receded as com- 
pared to 1885, but are better than the year 1884, arising from the 
fact that one railway company in 1886 had to pay more than a 
fourth of the total, and another in 1887 had to pay more than the 
third of the total, whereas in 1885 the highest amount paid was 
£19,394. If any illustration be needed to prove the advantages 
referred to, it is to be seen in the fact that one company paid the 
largest compensation each year from 1868 to 1880 inclusive, but 
has not so figured in any year from 1881 to 1887 inclusive. If the 
rate paid per 100,000 train miles were to be the same in 1887 as in 
1868, it would equal £560,352, in lieu of £151,933, and if at the 
rate of 1880, would equal £259,584. FREDK. T. HacGarD. 

Tunbridge Wells, August 30th. 





WETHERED’S RAILWAY CARRIAGE LOCK. 


Sir,—I much regret that your kindness in giving an illustrated 
description of my lock in your impresssion of the 2nd ult. should 
have resulted in the columns of THE ENGINEER being burdened 
with a correspondence that must be anything but interesting to 
your subscribers. 

If any of your readers, having an interest in railway carriage 
locks, will examine the drawings in Parkin and Reynolds’ specifica- 
tion, No. 1236 of 1883, and closely inspect their straight shot-bolt 
locx at work, it will not require much mechanical knowledge to 
understand why their knife-back lock was found “very unsatis- 
factory in use,” as stated in their letter of the 10th ult., also 
what are the inherent defects in a straight shot bolt, as well as 
what does happen when the spring breaks. 

In my letter of Angust 19th, 1889, referring to the patentees of 
the lock in question, I wrote :—‘‘I understand that Mr. Parkin, 
and I believe also Mr. Reynolds, are employés in the North 
London Railway Carriage Works, where the locks made under 
their joint patent are manufactured.” 

In the letter signed C. G. Reynolds, which appeared in your 
issue of the 6th inst., the writer concludes thus:—‘‘I may add 
that I am not in any way, either directly or indirectly, employed 
by or connected with the North London Railway Company, neither 
are the locks supplied by Parkin and Reynolds manufac'ured by 
that company; so Colonel Wethered is misinformed as to these 
matters.” 

It would appear that Mr. Henry Parkin, one of the patentees, 
is still employed in the North London Carriage Works at Bow, and 
the other patentee, Mr. Charles James Reynolds, was also em- 
ployed at the same works until within the last few months, when 
he left for Australia. The C. G. Reynolds who thus contradicts 
my statement a is not the patentee I referred to, buta 
brother of his. If this is really the case, his letter is misleading. 
As regards his denial of the locks being manufactured at the North 
London Carriage Works at Bow. On the locks I have seen on 
different —s including North London, I noticed the words, 
‘*Parkins and Reynolds’ patent, Bow, London,” stamped on the 
lock plate. Also some four years ago, or more, as far as my 
memory serves me, I called at the office of Mr. Park, superinten- 
ding engineer of the North London Railway Carriage Works at 
Bow, to show him a railway carriage lock of mine not to to be com- 
pared with the one figured in THE ENGINEER of August 2nd, 1889, 

In a very straightforward manner he sent for Mr. Parkin, one of 
the emrloyeés, and inventor of the lock referred to, that he might 
see my lock and express his opinion on it, after which he said to 
me, to the best of my recollection, as follows:—‘ Well, Colonel 
Wethered, I have no hesitation in saying that yours is the best 
lock I have seen, and were it not that we are bound up with Mr. 
Parkin’s lock, and are making it in our works, I would not hesitate 
to try it on our line, but you will not find any trouble in getting 
other — to give ita trial.” I must apologise for occupy- 
ing so much of your valuable space. E. R. WETHERED. 

September 10th. 


[We do not think that anything will be gained by continuing 
this correspondence.—ED, E. } 
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THE HAWKESBURY BRIDGE. 








THE HAWKESBURY RAILWAY BRIDGE, NEW 
SOUTH WALES. 
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| Company, of New York, the superstructure being erected by | line of rails, the total length being 2900ft., each span weighing 
| Messrs. Ryland and Morse, of Chicago, who were the sub-con- 
| tractors. The steel superstructure was obtained from Messrs. | of trouble in consequence of the difficulty experienced in finding 


1000tons. There are six piers; the foundations were a source 


Tuis bridge, which is the finest structure of its kind south of | Arrol and Co., the steel bars being specified to be rolled by the | a solid bottom, this being the cause of delay in completing the 
the line, was tested and formally opened for traffic on May Ist, | Steel Company of Scotland and Messrs. Colville, Glasgow, the | work. The iron caissons are rectangular in form, 48ft. by 20ft., 
and was also the scene of the largest and most influential | manufacture of the caissons being undertaken by Messrs. Head, | the deepest being sunk 162ft. before a solid bottom was found. 


gathering that has ever taken place in the Colonies, over 700 
guests being present, amongst them being representatives from 
all the adjacent Colonies, 


Wrightson, and Co., Stockton-on-Tees. 
The bridge is built on the American link suspension principle. 


| There are seven spans, each 416ft. long, except the end one, 


The piers are finished in stonework. A clear headway of 40ft. 


| at high-water mark has been allowed. The original estimated 
| cost of the bridge 


was £350,000, and was contracted to be 


The bridge was designed and constructed by the Union Bridge | which is rather shorter, by 30ft. wide, sufficient for a double | finished by 19th November, 1888. 








Inches - (fool 
x) ra 4 


Lelail of Marfok 
| eae 
as 








STEEL GAS BUOY, 
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CONTRACTS OPEN. 


STEEL GAS BUOYS. 
THE Brethren of the Trinity House ask for tenders for the construc- 
tion of six steel buoys, as illustrated by the accompanying engraving. 
Tenders must be sent in on or before Thursday, the 19th inst. 

The buoy to be constructed entirely of the best quality of 
Siemens steel, or other of equal and approved quality, to bear 
tensile strain of 28 tons per square inch, of original area, with a 
mean contraction of not less than 50 per cent. at the point of 
fracti The contractor is to submit samples of the steel and 
iron for test and approval. The wrought iron is to be of fine 
fibrous quality, to bear a tensile strain of 22 tons per square inch 
of original area, with a mean contraction of 20 per cent. at point 
of fracture. The rivets used for the steel plates are to be of steel, 
and those for the mooring eye of Lowmoor iron, The threads of 
all screws are to be cut to Whitworth’s standard. 

The lating is to be accurately bent to the required shapes, and 
to be lap-jointed and double-rivetted throughout ; the rivetting 
to be done by hydraulic machinery wherever Feige The la 
of the spherical portion of the ouoy are to be 34in. wide, and the 
rivets Sin. diameter, spaced 2}in. apart centre to centre. The laps 
of the annular chamber are to be 3,zin. wide, and the rivets 4}in. 
diameter, spaced 2}in. apart centre to centre. The inside of 











the spherical peg in the bay of the annular chamber 
is to be stiffened with a T-section steel ring, 6in. by 6in. by jin., 
rivetted to the sphere with §in. rivets, 3in. a 
centre to centre. All laps are to be thoroughly chipped and 
caulked inside and out. All rivet holes to be carefully marked off 
and drilled in place after bending, after which the plates are to be 
taken apart, the burr cleaned off, and the holes slightly counter- 
sunk from the outside. No drifting will be allowed. A mooring- 
eye of wrought iron, of the form and dimensions shown, is to be 
provided and attached to the buoy with twelve lin. rivets, the 
eye to be steeled as shown. Two wrought iron lifting-eyes are also 
to be provided, and rivetted to the buoy as shown, Four manholes, 
each l5in, diameter in the clear are to be formed in the 
shell of the buoy, as shown. Two of these are to be in the 
ge and the remaining two in the annular chamber, as shown. 
e edges of the manholes are to be stiffened with cast steel rings 
rivetted to the buoy, with two rows of }in. rivets spaced 2}in. 
apart, centre to centre, as shown. The manhole doors are to be 
formed of fin, steel plate pressed into the form shown, and secured 
by twelve collar studs gin, diameter, fitted with gun-metal nuts. 
h door is to be provided with two lifting-eyes as shown. The 
meeting surfaces of the manhcle doors and rings are to be accu- 
rately faced and surfaced, and the joints made with lead wire, as 
shall be directed. The words ‘’ Trinity House, London,” are to be 

























deeply cut in 2in. letters on the outside of the doors of the man- 
holes in the sphere, and also the register number of the buoy, as 
shall be directed. For the pu of testing each compartment, a 
gun-metal screw with lin. gas thread is to be tapped into one of the 
manhole doors of each compartment. 

The buoy, after being completed, is to be weighed on the con- 
tractor’s premises, and tested with compressed air or gas to a pres- 
sure of 1001b. per square inch. The entire buoy to be tested to 
the above mas and each compartment is to be tested sepa- 
rately to the same pressure. The buoy is intended to hold com- 
pressed gas at a pressure of 75 1b. per square inch, which is found 
to require very pape workmanship : therefore, in order to insure 
tightness, it will be admissible to tin the joints before rivetting, 
and, after caulking, to sweat them and the rivets with tin solder. 

In testing with air or gas, all the joints and rivets are to be washed 
over with suap and water, so that the most minute leakage may be 
detected, and nothing short of absolute tightness will be accepted. 

The buoy, after being tested and proved to be perfectly gas- 
tight throughout, is to be thoroughly cleansed and freed from rust. 
In this state it is to be slightly and uniformly heated to a tempera- 
ture of 80deg. Fah., and, while warm, to be coated externally and 
internally with boiled linseed oil, and, after the work has cooled 
and the coat hardened, to be painted three coats in pure red lead 
paint, Sir James Douglass is the engineer, 
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OYSTER ISLAND LIGHTHOUSE, BURMAH. 


SIR JAMES DOUGLAS, M. I 


NST. C.E., ENGINEER. 


(For description see page 229.) 
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RAILWAY MATTERS. 


Tne Canadian Pacific Railway is being pushed on night 
and day from London to Windsor, Ontario, and it is expected to 
have it completed by January Ist, 1890, 


A scHEME of maeemigs has been laid out for Johannes- 
berg City and suburbs by Mr, J, D. Larsen, Assoc, M, Inst. C.E., 
and we understand that work will shortly be commenced on a 
length of about nine miles, 


Mr. GeorcE Laipiaw, one of the foremost Canadian 
railway builders, died recently at his farm at Balsam Lake, near 
St. Thomas, Ontario. Mr. Laidlaw was the promoter of the Credit 
Valley scheme, which was to connect St. Thomas directly with 
Toronto. 


A circuLaR on the twenty-four o’clock system has 
been issued by the American Society of Civil Engineers to railway 
officers and members, accompanied by a pamphlet report of the 
committee and list of officers, managers, engineers, superintendents, 
and others who favour the movement. 


Tue statement made by some foreign newspapers that 
the Czar, before starting for Denmark, settled the Siberian Rail- 
way question, is incorrect. This matter can only be dealt with 
towards the end of the year, on General Annenkoff’s return from 
Central Asia, and even then a settlement appears to be very 

roblematical, in view of the strong opposition which the projected 
fine encounters in several quarters, 


Messrs. JONES, VERNON, AND Hoxpey, of the Sandwell 
Iron and Axle Works, Smethwick, are introducing a novelty into the 
manufacture of shank buffers for railway carriages and wagons. 
The firm have secured a patent for special macbinery for the produc- 
tion of these articles, So far, the new departure has been a con- 
spicuous success, and it is hoped that it may develope into a 
valuable addition to the industries of the district. 


THE scheme to construct a railway from Saxby, in 
Leicestershire, to Skegness, in Lincolnshire, ting the Midland 
Counties with the East Coast, which was abandoned last year owing 
to a difficulty in crossing Boston Docks, is again receiving consider- 
able attention in the district through which the line is intended to 

ss. The promoters are forming a — to provide the 
necessary funds to carry the proposed Bill to the next session of 
Parliament. The project is influentially supported. 


Tue Federal Committee aqpoleted in February, 1887, 
to inspect and control railways in the United States, has just pub- 
lished a report, which contains some particulars with regard to the 
development of the railways since the first line was constructed in 
1830. This development will be best exemplified by the followi 
figures :—1830, total mileage, 23 ; 1850, 9070; 1870, 53,212 ; 1875, 
74,513; 1880, 93,874; 1885, 129,712; 1888—to June 30th— 
153,640. The year 1887 was marked by great railway enterprise, 
the smug being increased by 12,759 miles during the twelve 
months, 


A Curyese Imperial decree has been issued, directing 
that the two ends of the Pekin-Hankow Railway shall be begun 
simultaneously. In the opinion of the Emperor, the extension of 
the railway system is essential to the prosperity and influence of 
China, At the same time, his Majesty ——s the existence of 
popular distrust and suspicion, and, in order that they may be 
dispelled, calls upon the Viceroys of the various provinces to issue 
proclamations explanatory of the inflovation. He earnestly enjoins 
upon all his — the desirability of working together to attain 
success, The Standard Shanghai correspondent says it is stated 
that Li Hung Chang is raising a large foreign loan to defray the 
cost of construction on his half of the projected line, 


THE construction of new railroads during the first half of 
1889, according to the records kept by the Railway Age, amounted 
to 1522 miles; this mileage being divided amon, 138 different lines, 
The total amount is somewhat less than half of that reported for 
the same period in 1888, although the mild winter made the early 

rt of the year unusually favourable to track-laying in the 

‘orthern and North-western States. The total mileage for 1888 
was about 7100 miles, and taking the same ratio for this year, the 
report for the first half would indicate a total increase of railroad 
mileage in 1889 of about 3500 miles, From presentindications it is not 
at all likely to exceed that, since there are fewer new lines in pro- 
gress than there were a year ago, and much less grading and pre- 
liminary work has been done, The average length of the lines 
built this year, it will be seen, is between twelve and thirteen 
miles, and this well indicates the fact, which has been stated before, 
that the new construction of this year is chiefly of short lines, 
branches, and feeders. No long lines or extensions—like the 
Montana line of the St. Paul, Minneapolis, and Manitoba, or the 
Kansas lines of the Rock Island—are now in progress, nor does it 
seem likely that any will be undertaken at present. 





GREAT progress wasmade during last year intheadoption 
of the absolute block and interlocking systems on the railways of 
the United Kingdom. The proportion in which the signal and 
point levers had been interlocked on railways was 93:5 per cent. 
in England, 82 per cent. in Scotland, 59 per cent. in Ireland, and 
90 per cent. for the United Kingdom, the last figure showing an 
increase of 1 per cent. during the year. ‘Theinterlocking on some 
railways in land is still incomplete, and although there has 
been an increase of 3 per cent. both in Scotland and Ireland, the 
state of things on the railways in this respect is far from satisfac- 
tory in those portions of the United Kingdom. The block system 
has been largely extended since 1873, when 6217 miles out of 16,082 
miles of double and single lines then open were worked on that 
system. At the end of 1888 this system had been adopted on 
15,026 miles out of 18,687 miles open for traffic. The progress 
made in England, Scotland, and Ireland is as follows:—In England 
and Wales, at the end of 1888, out of 13,150 miles of double and 
single lines open, 12,156 miles were worked upon the block system. 
In Scotland, out of 2820 miles of double and single lines open, 
2305 miles were so worked. In Ireland, out of 2717 miles of 
double and single lines open, 565 miles were so worked. The pro- 
portion of double and single lines now worked on the block system 
is 93 per cent in England, 82 per cent. in Scotland, and 21 per 
cent in Ireland, 


An American paper prints the following account of a 
peculiar accident :—‘‘ William Dixon, a section foreman on the 
Oregon Short Line, on July 15th, found a rail in the track about 
six miles west of Soda Springs, Idaho, which was out of line on 
account of the pressure of the adjoining rails. With one man to 
help him, he undertook to replace it with a shorter rail. They had 
removed the spikes from the inner side of the rail, and Dixon took 
a claw bar to pry the rail out of its place, As soon as the rail was 
relieved from the pressure of the other rails, it sprung as if it was 
made of spring steel to a distance of 15ft., striking Dixon and 
breakin, both of his legs below the knees. There he lay, both 
legs broken, a rail out, a passenger train nearly due, and only one 
man to help him in his misery and warn trains in time to avert 
disaster. He ordered his man to get the hand car on the track 
and help him upon it, and with the broken bones protruding 
through the flesh, he started down grade, which at that point is 
heavy, and with nothing bata shovel to push himself along, he set 
out for the men on the next section, while he sent his man on 
foot in the other direction to meet the passenger train. Dixon 
had to go about three miles, and it was about three hours before 
he could have his injuries attended to, One leg was then ampu- 
tated, and there was hope of his life and the other leg being saved. 
Later, however, it became necessary to amputate the other leg, and 
his death followed in three days,” ; 





NOTES AND MEMORANDA. 


TuE suspension bridge lately finished over the Sutlej 
near Bilaspore, by the Punjab engineers, is, according to Indian 
Engineering, in danger of being washed away, masonry, chains and 
all, so reports the Council of Regency to the Deputy Commissioner 
at Simla, The Executive Engineer who had charge of the bridge 
has, it is said, decided on the immediate dismantling of the whole of 
last season’s work and tospend the coming cold season in rebuilding 
it on a more permanent footing. 


A society of divers have just succeeded in bringing to 
the surface some fragments of the French frigate Daniie, which 
sank ee years ago close to Trieste: The frigate, which 
was anchored close to the St. Charles - pope was armed with 
fifty-six cannon. The fragments picked up by the divers were 
deeply embedded in the sand, and will prove of interest as showing 
the construction and armament of men-of-war of a century ago. 
The hull of the vessel is of wood, with plates of iron, 


A PATENT was taken out last 
improved varnish-r ing pound. 201]b. of solution of caus- 
tic soda of 40 deg. B., 1 lb. of potato starch, and twenty pints of 
water are introduced into a closed boiler. e mixture is 
thoroughly agitated, which effects spontaneous heating of the same 
with conversion into a gelatinous mass, This is treated with 57 
_ of water = Ib, of potato starch to form a total weight o 

00 lb. of final product. is composition constitutes the most 
concentrated type of varnish remover, and may be reduced with 
water to any desired percentage of alkali if required. A paint-re- 
moving compound was patented by the same man. The paint-re- 
mover is _y by introducing 50 lb. of caustic soda solution of 
40 deg. B., and 8 lb. of Iceland moss into a closed boiler, and 
after thorough stirring, heating the liquid gently to boiling, at 
which point it is maintained for an hour. When completely cold, 
100 1b, of caustic potash are added to the mixture, which is then 
again heated up to boiling. It is now left to cool, and treated 
with a quantity of potato starch in the proportion of from 6 to 8 
per cent, of the mass, 


AccorpDINnG to a paper on “ Unit of Atomic Weights” 
by L. Meyer and K. Seubert—Journal of the Chemical Society— 
the authors are of opinion that all determinations of the ratio of 
the atomic weights of oxygen and hydrogen, depending on the 
weighing and measuring of the gaseous elements, are attended with 
considerable errors, as is shown by the discordant results of 
numerous experimenters. The average of the results obtained by 
Brauner, previously publisbed, namely, O=15°94, although approxi- 
mately correct, is still a little too low, as 15°96 is the most trust- 
worthy value for the atomic weight of oxygen. Marignac and 
Brauner, although apparently admitting the ratioO : H = 15°96: 1, 
are in favour of making the atomic weight of O = 16, and that of 
H =1°0025. Although the es values of those atomic 
weights, calculated directly from that of oxygen, remain the same 
whatever the ratio O : H, itis stated that if oxygen were taken as 
16, the atomic weights of many elements could, without appreciable 
error, be regarded as whole numbers, and thus facilitate the calcu- 
lation of analyses, The authors show by a table that such is not 
the case, and state that in their opinion the proposal to take the 
atomic weight of O = 16 as tne standard is not based on sufficiently 
good grounds to necessitate a departure from the most natural unit 


ear consisting of an 





Tue great chart of France, showing the geological for- 
mations of the country on a scale of ,5;45,th has at length been 
completed, and a copy deposited with the Academy of Sciences 
at Paris, It is over fifty years since MM. Dufrenoy and Elie de 
Beaumont published a geological map of France on the same scale, 
and since that period the rocks of the different provinces have 
been more intimately studied. The scale of colours recommended 
at that congress has also been followed. Thus the trias is coloured 
violet, the Jurassic blue, the cretaceous green, the tertiary 
yellow. Each of these general colours is subdivided into shades 
which are deeper according as the rocks are more ancient. The 
eruptive rocks have been coloured in different shades of red, and 
the crystalline schists in carmine. As for the primary rocks, on 
which the congress came to no decision, the authors of the map 
have been guided by the same principles in choosing their tints, 
The Silurian has, therefore, been coloured a flesh pink, and the 
Devonian a red-brown. The carboniferous, according to old habit, 
has been coloured black and deep grey, while the Permian is 
represented by a yellowish grey. No fewer than fifty shades are 
employed ; but all are easy to distinguish. They are obtained by 
superposition, or difference of intensity, by means of thirteen 
primitive colours, The entire chart consists of forty-eight sheets, 
and it is expected to prove very useful to the nation from an 
industrial point of view. 


Some engineers have sought to determine the pressure 
necessary to produce an effect equivalent to that of the shock or 
blow of the hammer on non-elastic material. They have gone so 
far as to find a formula, after a series of experiments in which they 
measured or weighed the blow of a hammer head arrived at the 
bottom of its fall. A writer in the American Railroad and Engi- 
neering Journal says on this point :—‘‘ We believe, however, that 
it is impossible, in the full acceptation of the word, to weigh or 
measure the effect resulting from the work of a body which falls 
freely ”—four reasons are given, ‘‘To sum up in a word, the work 
resulting from a blow struck at great speed cannot be compared in 
its effects with that resulting from a heavy mass moving at a low 
speed, although they may be equal in one sense. Let us suppose, 
for instance, a hammer of 10,000 kilos. falling 2m.; the speed of 
the hammer at the moment when it strikes the forging will be 
V =,/2gh =6:26, The work produced at the moment of the 
shock will be T = 10,000 x 6-26 = 62,600kilos.-m. Admitting a 

iston speed in the press of 20 mm. per second, the power P should be 


or = 3,130,000 kilos, Then this pressure of 3,130,000 kilos. 


should produce in one second an effect equal to that produced in two- 
thirds of a second by a hammer of 10,000 kilos., having a speed of 
impact of 6 26, the striking surfaces remaining the same, which is 
entirely contrary to the truth, taking, for example, the results 
obtained in England by presses of an inferior power.” 


Arounpd Twingoung and Beme, in Burmah, Dr. 
Noetling has found oil-bearing sandstone. At the former place 
there are 375 wells, of which 166 are quite unproductive; of the 
remainder, 120 are constantly used, while 89 are used intermit- 
tently. The greatest depth of a Burmese oil-well is 310ft.; but 
the vast majority do not reach a greater depth than 250ft., for 
after that the difficulties as a rule are such that the Burmese are 
unable to cope with them, although the best part of the sandstone 
remains untapped. ‘All over the place,” says Dr. Noetling, 
‘* where the Burmese wells are situated nearly 100ft. of oil-bearing 
sandstone remains untouched, and its wealth of oil unraised.” The 
figures given in the report show that where the owner of the well 
is also the capitalist he obtains a return of 226 per cent. at least, 
in addition to the return of all his capital in ten years. The 
native working of the wells is devoid of all system and method, 
“the bountiful soil being robbed of its riches in an aimless, fitful 
manner.” A greater number of wells can be sunk into the strata, 
and with regular, systematic, ical working will give a goed 
yield. The two oil-fields referred to contain about sixteen square 
miles. Dr. ee ae the public in India and Burmah 
against ‘‘ wild ideas about beating or competing with American or 
Russian oil ;” but there appears no reason why the Burmah oil- 
wells should not at least supply the home market, which took a 
million gallons of Russian kerosine last year, while the import 
of Russian and American cil to the adjoining Indian markets is 
enormous, 








MISCELLANEA, 


Tuer business of Messrs, Alchin, Linnell and Company, 
Northampton, has been transferred to a limited company, trading 
as Alchin, Linnell and Company, Limited. 


A yew illustrated work on “ Mount Vesuvius,” by 
Professor Lobby—dedicated by special permission to the King of 
Italy—will be published during the present month by Messrs, Roper 
and Drowley. 


Tse cable between Brest (France), and St. Pierre 
Miquelon, laid in 1869, and broken in deep water on July 17th 
last, was successfully repaired on the 5th instant by the Anglo- 
American Company's s.s, Minia, Captain Trott, commander, and is 
now working well. 


On Friday last, the 6th inst., a dinner was pee by the 
engineering profession of the Tyne district to Mr. J. P. Hall, who 
is leaving the managership of the engine works of Palmer’s Steel 
and Iron Company, to take up the position of managing director in 
the firm of Messrs, John Penn and Sons, Greenwich, The dinner 
was a great success, and was presided over by Sir Benjamin Brown, 
of Messrs. Hawthorn, Leslie, and Co., Newcastle. 


A .eapine firm of Black Country ironmasters have 
for some weeks t been experimenting with water-gas in the 
heating of puddling furnaces, and they are stated to be perfectly 
satisfied with the results. The fuel is said to be more economical 
than coal, and to be more easily handled, and it has a large advan- 
tage in being practically non-productive of smoke. It will heat 
the furnace to almost any degree of temperature, and is even said 
bn produce a heat as intense as that obtained in a Siemens-Martin 
‘urnace. 


Mr. F. N. WarDELL, theGovernment Inspector of Mines 
for the Yorkshire district, has just issued his annual report, It isan 
exhaustive and able document, There were 107 accidents in 1887, 
which involved a loss of 111 lives; in 1888, the number of deaths 
was 88, the result of 85 separate accidents. The decrease there- 
fore in the number of accidents last year was 22, and in the number 
of lives lost, 23. This satisfactory statement, Mr. Wardell thinks, 
affords ample proof of the continued beneficial working of the 
Mines Regulation and Inspection Acts, 


Tue new dry dock at Halifax is now finished. The 
first steamer that entered it was the Dartmouth, which went in 
during the Halifax Carnival week, with a large number of excur- 
sionists on board. During the present month the dock is to be 
formally opened, and a British man-of-war will be docked. The im- 
— of this new work—to which her Majesty’s Government 

contributed—cannot be over-estimated. It is the only British 
dock capable of taking in large vessels on the Atlantic coast. There 
is a floating dock at Bermuda, but the cost of maintaining this is 
very heavy, and it is not regarded as being entirely satisfactory. 


At Canton the Chinese Government lately established 
outside the East Gate two sets of machinery purchased abroad, one 
for minting copper cash and the other for minting silver coins, 
The Viceroy Chang Chi-tung, however, after mature deliberation, 
has, it is said, come to the conclusion that both these enterprises 
are impracticable, the making of copper money on account of 
the expense, and that of silver money on account of the 
small probability there is of such a new silver coinage being accept- 
able to the Chinese. According to Shen Pao the copper mint will 
work for three months, and then cease, the Viceroy now having 
the intention of buying from abroad machinery for weaving cloth, 
utilising the mint factory as a cloth-weaving factory. 


AN important question came before the Mersey Docks 
and Harbour Board at the weekly meeting last week, in the form 
of a recommendation of the Works Committee that the Board 
should erect on the Parkhill Estate, at the south end of the dock 
system, six large petroleum depéts, with all the requisite conveni- 
ences, including pipes to connect the depdts with the Herculaneum 
branch dock. e estimated cost of the work is £30,000. Mr. 
Branckner, chairman of the committee, referred to the enormous 
increase which had taken place in the petroleum trade in Liver- 
pool during the past few years, and said that, as greater facilities 
were a required for the conveyance of the oil from the 
steamers to the tanks on shore, the committee had come forward 
with a comprehensive scheme. e@ recommendation was formally 
postponed until this week, when it will again be submitted. 


A DEstructTIvE fire has occurred at the Northern Railway 
goods sheds, Madrid, which always contain an immense amount of 
property waiting for distribution and delivery. These sheds are 
open wooden structures and very old. The origin of the fire is 
said to have been some sparks from the engine drawing the evening 
express, which ignited some goods in a shed 200m. long. This 
shed is in close proximity to one in which was stored a large 
quantity of petroleum, which fortunately was saved. The shed 
and its contents, consisting chiefly of cotton and silk goods from 
France and England, burnt like tinder, and all the efforts of the 
firemen and railway servants were directed to saving the adjoining 
buildings; but all the goods from England and France were 
destroyed. The Times’ Madrid correspondent says this is the 
second fire within a short period at the goods station of the 
Northern Railway, and it is time pressure was brought to bear 
on the company to erect safer structures for protecting public 
property. 


Messrs. JOSEPH ADAMSON ANDCo.,of Hyde, have in hand 
seven ‘‘ digestors,” of exceptional size, ordered by the Hull Chemical 
Wood Pulp Company for their new works at Rawcliffe, near Goole. 
These are in the form of a globe of 12ft. diameter inside, and all 
the plates used—which have been supplied by the Butterley Com- 
pany, Derbyshire—are }4in. thickness. Thelargest plate in the 
construction of these digestors is 9ft. 3in. in diameter, and the various 
segments are all pressed to globular form by means of a specially 
designed powerful hydraulic forging press, which has recently 
been erected at the works of Messrs. Adamson and Co. Bythis means 
of pressing out the plates into shape the strain upon the material 
is considerably less than when hammered into shape under the 
ordinary method hitherto adopted. The digestors are made with 
butt-strap joints outside, with tersunk rivets inside, the rivets 
being all of mild steel. As it is impossible for anything of so large 
a diameter as these digestors to be carried by rail, the makers have 
had to enter into arrangements for their conveyance by road by 
means of a traction engine, and the contract for delivering them at 
the works is being carried out by Mr. Walter Carter, of Man- 
chester, 


THE scheme for constructing a ship canal between Bir- 
mingham and the Mersey is a. actively pushed forward, the 
survey having been just completed, and the estimates prepared. 
An entirely new canal will be constructed from Birmingham, 
touching the principal iron and coal centres of Staffordshire and 
the Potteries, and uniting with the weaver navigation at Winsford, 
finally communicating with the Manchester Ship Canal and the 
Mersey. The change of levels will be overcome by hydraulic lifts 
similar to those in use on the Seine in Belgium. I[t has been 
decided to increase the proposed width of the canal from 60ft. to 
72ft., rendering it equal to navigation by vessels of 500 tons burden, 
as compared with 300 tons, as originally proposed. As now 
estimated, the capital outlay will be nearly £3,000,000 sterling, a 
quarter of a million being required for the hydraulic lifts. Instead 
of a traffic of 2,000,000 tons per annum, however, the promoters 
believe it will approach 10,000,000. The committee are obtaining 
the assent of the landowners, and are also supported by the 
Weaver Navigation bg ao the Manchester Ship Caral Company, 
and the Mersey Dock Board, A Bill empowering the construction 
of the canal will shortly be promoted in Purliement, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Compayy, 
81, Beekman-street. 


——e 
PUBLISHER'S NOTIOE. 


*,* THe ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLONIES FRANCAISES, ESPLANADE DES INVALIDES. 


*,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de U Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Espl le des Invalid: 

*.* THe ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," AU letters intended for insertion in Tur ENorneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y wati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in ali be i a 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. W.—You can obtain the book you want from the Westinghouse Brake 
Company, Canal-road, King’s Cross, on application. 

A. J. C.—There is no good small work on the locomotive. There is no good 
recent large work on the locomotive If you will say more precisely what 
kind of treatise you require, we shall be happy to aid to. 











MACHINES FOR THE MANUFACTURE OF SMALL RUBBER 
BALLOONS. 


(To the Editor of The Engineer.) 

Sir,—Will any reader furnish me with the name and address of the 
maker of machinery used in the manufacture of small rubber balloons ? 
and so mg J. E. 

London, September 6th. 


SMALL H IRON, 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly inform us where we can obtain 
rolled H iron of about the following sizes, viz.: 1,,in. by }Jin. by A a or 
lysin. by jin. by jin., English or Belgian ? . H. 

September 9th. 
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DEATH. 


On the 9th inst., at Bonnington House, Edinburgh, Epmunp Rowa.ps 
Ph.D., F.R.8.E., aged seventy. ; ; 7 
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FACTORS OF SAFETY. 


WHILE we have no intention of endorsing the state- 
ments made a couple of weeks since in our corre- 
spondence columns by Mr. Lindenthal, we hold that 
one of his arguments, at all events, claims careful 
consideration. “Why,” he says, “stick pertinaciously 
to a factor of safety of five to one?’ Before such a 

uestion can be answered, we must ascertain what the 
actor of safety means, and in what it took its origin. 
In plain terms, the factor of safety is a margin of strength 
put into structures exposed to stresses, to provide for 
contingencies. The necessity for the factor of safety lies 
in the contingencies. If these could be eliminated, the 
factor of safety would not be wanted. Now the five to 
one factor appears to have found its way into engineer- 
ing practice thus :—In the early days of works in iron, 
little was known accurately about the character and 
amount of the stresses to which they were submitted, 
and workmanship and quality of material were not uni- 
formly good or bad. So plenty of material was put in 
to compensate for defects, and provide for chances of error 
in estimating stresses, &e. After a time it was found that 
wrought iron could be trusted to carry a tensile strain 
of twenty-five tons to the square inch of section, and 
Fairbairn, Barlow, Hodgkinson, and others, began to for- 
mulate ideas and make experiments which greatly 


235 | advanced knowledge, and rendered the building of girders 


and bridges a matter of some certainty instead of a thing 
of haphazard. Finally the Board of Trade came on the 
stage, and laid down the rule that wrought iron might be 
stressed to tive tons on the square inch. is was one- 
fifth of the breaking strain of the best wrought iron, 
and it was assumed that the railway department of the 
Board of Trade demanded a factor of five to one, and 
engineers were satisfied to adopt it, and extended the 
—_— from railway bridges to other structures. We 

lieve that the idea is from beginning to end founded in 
error. Although the best wrought iron may have a 
strength of twenty-five tons to the square inch, it is prett 
certain that iron of the kind that gets into bridges will 
not certainly carry more than about twenty tons, and the 
Board of Trade factor is really four to one instead of five 
to one. The marine department of the Board of Trade 
adopted a factor of five to one for boilers under the 
following conditions:—* All the seams of iron boilers 
should at least double rivetted, and fitted with 
double butt straps; all the holes should be drilled after 
the plates are bent and bolted in place, and the 
holes in the butt straps should be countersunk with a 
slight taper from the outside, about three-fourths the 
thickness of the strap, and the plates afterwards taken 
apart, and the burr removed, before they are rivetted up. 
The minimum thickness of each butt strap should never 
be less than five-eighths the thickness of the shell plate, 
but may require, both for strength and to insure a steam- 
tight joint, to be considerably thicker. The allowance 
for rivets in double shear should not exceed 1°75 times 
that for single shear. If the foregoing conditions have 
been complied with, and the boiler has been efficiently 
inspected during the whole period of construction, and it 
is in all other respects satisfactory, then five may be used 
as the nominal factor of safety in finding the working 
pressure.” Here, then, we have legal pen thar in this 
country for two different factors of safety for two dif- 
ferent classes of structure; and it is to be assumed that 
in each case the rule has been based on the opinions of 
engineers as to what is right, and strongly supports the 
view that different factors of safety should be adopted 
for different structures and for different portions of the 
same structure. 

So long as bridges were short, it was of very little 
importance, comparatively speaking, what they weighed, 
and the use of a good big factor of safety permitted 
workmanship to be employed which was very far indeed 
from being the best. In the same way, while pressures 
were low no inconvenience was experienced at sea. In- 
deed, in some cases it was found more convenient to use 
plates heavier than those dictated by calculation, simply 
for convenience in caulking. But by degrees the spans of 
bridges have increased, and the pressures carried at sea 
have augmented. Every ton of metal becomes a matter of 
great importance, and men begin to ask—Is it really neces- 
sary to make a bridge or a boiler four or five times as strong 
as calculation demands? As regards the boilers, marine 
engine builders protested long since against the action of 
the Marine Department of the Board of Trade, and it can 
by no means be said that the dispute is over. It is pro- 
bable that it would have been settled long ago in favour 
of reduction in the factor had not the failure of cer- 
tain steel boilers greatly strengthened the hands of 
Mr. Trail. It is well known that locomotive engine 
boilers are often worked at pressures which would not be 
tolerated if the Board of Trade had any control. In the 
matter of bridges engineers, when left to themselves, have 





modified their practice; and it is not, we think, wise that 
English engineers should handicap themselves when com- 
peting with foreigners by adhering to a five to one hard- 
and-fast rule. We have said that the raison @étre of a 
factor of safety is contingency. What is to be feared in 


the| the case of a big bridge? The risks admit of being 


briefly stated: (1) A mistake may be made in the calcula- 
tion of the stresses ; (2) a hidden flaw may exist in an 
important portion of the structure ; (3) the material may 
not be good; (4) the workmanship may be below the 
proper standard ; (5) stresses may come on the bridge 
greater than it was calculated to stand ; (6) wear and tear 
and corrosion may do mischief ; (7) stresses often repeated 
will ultimately so fatigue the bridge that it will give 


way. 

the first point: It speaks badly for the 
mathematical science of the day to assume that a mistake 
is possible. The requisite calculations are never left to 
one man in such a case. They are the work of several, 
and are checked and cross checked in every conceivable 
way; graphics Lona | now largely employed to supple- 
ment figures. We think that this source of risk may be 
eliminated. Secondly, it is impossible to understand how 
a hidden flaw of any importance can exist in so composite 
a structure as, let us say, a great arched rib like that of 
the St. Louis Bridge. It would be waste of time, we 
think, to state the reasons why such a contingency is to 
the last degree unlikely. As to the third, there is no 
force in this contention. Under a proper system of tests 
bridge steel may be looked on as entirely trustworthy ; 
it is not punished as steel is when worked into a boiler. 
As to the fourth, the workmanship; with proper inspection 
this issure to be good. If it were bad enough to endanger 
the structure, its deficiency should be at once apparent to 
the inspector. As to the fifth, stresses not anticipated 
may come on the bridge. This appears to be unlikely. 
The maximum load that a crowd, or a hurricane, or snow, 
can put on ought to be well known beforehand, and 
as regards the former, it is nonsensical to suppose 
impossible conditions. Mr. Lindenthal has made a 
very good point in this connection. Concerning the 
sixth, viz, wear and tear and corrosion. These are, no 
doubt, uncertain factors, yet it seems to us foolish policy 
to put redundant metal into a bridge in order to save the 
cost of painting; and the bridge should in any case be so 
designed that not only can every part be painted, but 
that repairs may be effected if they are found necessary. 
Concerning theseventh, fatigue: This we regard as themost 
important point of all, because it is invested with so much 
uncertainty. There is, however, no reason to think that 
danger will be obviated 4 making a bridge with a very 
large factor of safety. That has been clearly proved of 
other structures, such as cranes and crane chains, and 
draw-bars; but care should be taken that the metal shall 
not be stressed beyond its elastic limit. 

To sum up, it appears to us that — bridges in- 
tended to cross wide rivers, or arms of the sea, are special 
structures designed by the most competent and _pains- 
taking men; every atom of them is carefully and diligently 
inspected ; the workmanship is of the highest quality ; the 
utmost care is taken to prevent subsequent deterioration, 
With all these stipulations, it appears that a very much 
smaller factor of safety may be adopted than the four to 
one which satisfies the Board of Trade; and instead of the 
five to one criticised by Mr. Lindenthal, we should not 
hesitate to adopt three to one. There are, however, 

rtiens of any structure which may demand a higher 
Sener than other portions, but this will be under- 
stood by competent men. If scientific design, perfect 
workmanship of its kind, and altogether trustworthy 
material give no advantage over rough-and-ready calcu- 
lations, common bridge plates, and second-class contract 
work, they are not worth having It is on superlative ex- 
cellence all round that the engineer must rely for success 
when he has to deal with spans of over 500ft.; and the 
excellence being provided, it seems foolish to sacrifice 
all the advantages it confers by adhering blindly to a rule 
which has no scientific or practical basis to make it better 
than any other. There are cases in which a factor of 
safety of ten to one would not be enough, but they only 
occur under conditions which are simply impossible when 
a really great bridge has to be erected. 


THE EFFICIENCY OF MARINE ENGINES. 


In June, 1888, the Research Committee appointed by 
the Institution of Mechanical Engineers carried out an 
elaborate and very useful test of the engines of the 
s.s. Meteor during arun from Leith to London. Professor 
Kennedy prepared a report on their trials, which was 
read before the Institution of Mechanical Engineers on 
May Ist, and published in THz Enernrer for May 3rd. 
The last number of the “Transactions of the Institute” 
now lies before us, and contains the full text of the dis- 
cussion which ensued. It isin every sense suggestive and 
instructive, as it accurately reflects the existing state of 
opinion concerning the theory and practice of steam 
engineering. The speakers were so far representative 
that they left no shade of opinion untouched. 0- 
fessors and mathematicians were represented by 
Professor Cotteril, engineer professors by Professors 
Kennedy and Unwin. ‘The most advanced phase 
of physical inquiry and speculation was represented 
by Mr Macfarlane Gray; Mr. Anderson and Mr. Willans 
represented the engineers who have specially studied 
thermodynamics ; while engineers of great practical expe- 
rience were not silent. It is not easy to imagine that any 
“views ” concerning the steam engine were left without 
an advocate or an exponent. It is impossible, we think, 
for an impartial reader to rise from the perusal of the 
report of the discussion without feeling, in a sense, dis 
heartened. He can hardly fail to conclude that Hirn’s 
statement that there is no such thing as a sound useful 
theory of the steam engine, is only too true. 

The central point on which the discussion turned was 
the efficiency of the engine. Comparatively little was said 
concerning the efficiency of the boilers and the fuel. The 
coal was not good, and the firing was not conducted on 
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scientific principles. The run was made under the 
ordinary conditions which, pily for the value of the 
experiment, could not be interfered with. The test con- 
sisted in measuring the feed-water, weighing the coal, 
and indicating the engines. Most unfortunately, the 
weight of water condensed in the jackets could not be 
ascertained. Obviously for the purposes of the discussion, 
it was proper that the precise meaning of the word effi- 
ciency should be settled first. No attempt, however, was 
made to do this. It was tacitly assumed all through the 
discussion that “efficiency” must be expressed in terms of 
indicated horse-power. The standard efficiency with 
which that of the engines of the Meteor were compared 
was a “perfect” engine. It is to be regretted that no 
endeavour was made by Professor Kennedy to define what 
“ perfect” engine, and we can only assume that he meant 
a reversible engine working under the conditionsdefined by 
Clausius. Here are Professor Kennedy’s precise words : 
“The heat actually turned into work was 85,240 thermal 
units per minute, showing an efficiency of 54°6 per cent., 
as compared with a perfect engine working between the 
same limits of temperature and receiving the same quantity 
of heat per minute.” It is evident that Professor 
Kennedy is not of the number of those who hold that 
comparisons drawn between an ideal engine working 
under impossible conditions and a real engine are likely 
to lead to mistakes, and are in no way valuable as guides 
to practice. Mr. Willans and Mr. Macfarlane Gray were 
not slow to dispute the accuracy of Professor Kennedy’s 
conclusions, and it at once became apparent that all 
three differed as to the way in which the comparison 
should be made, which is, we think, a highly suggestive 
comment on the whole system of comparing realities with 
hypothetical processes. Mr. Willans held that the engines 
were doing better than 546 per cent. “ First of all, how- 
ever, it would appear that the engine was doing a little 
worse than represented in the report, in which it was 
com with an ideal engine following the Carnot cycle, 
and working between the temperatures of 363 deg. and 
120deg. . . . It appeared that the 528,700 heat units 
were supplied to the feed-water after it had already 
acquired from other sources a temperature of 160deg.; 
whereas, in the Carnot cycle, with which the comparison 
was made, the temperature ranged down to 120deg. If 
these figures were correct, and if the heat necessary to 
raise the temperature of the feed-water from 120 deg. to 
160 deg. were added, the absolute efficiency would be 
only about 14 per cent. instead of 16 per cent., and the 
efficiency according to the Carnot cycle would be only 
52°4 instead.” He then went on to show that the com- 
parison was defective in other respects, and came finally 
to a crucial point, namely, Why were the limiting 
temperatures taken at 363 deg. and 120 deg.? It can 
hardly fail to have been noticed that in dealing with 


the te * formula as applied to real engines, the utmost 


laxity as to fixing on temperature is usually mani- 
fested. Mr. Willans pointed out that, as regards 
the higher temperature T, there was nothing in 
common between the engines of the Meteor and the Carnot 
cycle, and that with a condensing engine ¢ should be deter- 
mined hy the back pressure inthe condenser. Nothing puts 
the chaotic state of opinion on this point more clearly than 
the explanation given subsequently by Professor Kennedy ; 
“The lower limit of temperature had -been taken at 
120 deg., after much discussion in committee, instead of 
146 deg., the temperature corresponding with the back 
pressure. A good deal could be said in favour of either 
figure.” The italics are ours. The h Committee 
which had this difficulty included such names as Kennedy, 
Anderson, Unwin, Seaton, Kirk, Donkin, Longridge, &c. 
It would not be possible, we think, to get together a more 
competent tribunal; and yet it is apparent that uncer- 
tainty existed as to what was the proper way to use the 
data available for the purpose of comparison. We ma 
supplement this by adding that, outside the Researc 
Committee, we find the greatest difference in practice, 
some engineers using the temperature of the feed-water, 
others that of the condenser, whilst foreign engineers— 
asi represented by M. Dwelshauves Dery—take the tem- 
perature of the condensing water as the lower limit. Is it 
matter for wonder that, under the circumstances, we hold 
that the entire system of comparison is misleading, and 
should be abandoned, until, at all events, such time as 
physicists make up their minds as to what is and is not 
right ? 

‘Mr. Macfarlane Gray was as severe ou the higher 
temperature T as Mr. Willans was on the lower tem- 
perature. By his mode of calculation the efficiency of 
the Meteor engines was 60°6 per cent. instead of only 546 
per cent., as stated in the report. “The Carnot function 
applied to every element of a heat diagram separately, 
each for its own range of temperature. When it was 
applied to the diagram as a whole, the mean range of 
temperature must be taken, and not the maximum range, 
as stated in the report.” It would, we think, be very 
difficult to prove that Mr. Gray was wrong. Professor 
Cotterill further complicated matters by maintaining 
“ that in all cases, therefore, it was necessary to consider 
at the outset, in reference to the standard of perfection to 
be adopted, what were the losses inherent in the nature 
of the engine.” We gather also that he would have one 
standard for a condensing engine and another for a non- 
condensing engine. We do not say that this is not 
justifiable; but the proposition serves to show what 
confidence is placed by sound authorities in the wisdom 
of testing the merits of an engine by the Carnot cycle. 

Lack of space prevents us from doing more than touch 
on a few salient points in the discussion. The next that 

resents itself ieferred to the way in which Professor 

ennedy had combined his diagrams, and bears on the 
discussion now going on in our correspondence columns. 
One principal use of combining diagrams seems to be 
the ascertaining of the percentage of water present as a 
result of cylinder condensation, &. Professor Unwin 
criticised Professor Kennedy’s method. Two ways of 
combining diagrams were shown in the report, and in the 





first mode it pane to him that two different modes of 
dealing with the diagrams, having quite different objects, 
bad got mixed together, and he proceeded to explain that 
what Professor Kennedy held to be the dryness fraction 
was “not aratio which gave the condition of the steam 
at any period of its action in the engine,” and he explained 
the method which would show the condition of the steam. 
The main difference is that Professor Kennedy draws one 
saturation curve for all the diagrams, while Professor 
Unwin draws a separate curve for each. 

Professor Kennedy very properly said that the 
definition of efficiency “was a burning question,” and 
we cannot help holding that in a scientific inquiry 
such as this was, the indicated power is a bad stan- 
dard. It is far more important to ascertain what is 
the whole quantity of heat converted into work. This 
is much greater than the diagrams show. Mr. Mair 
pointed out that the diagram should really be ex- 
tended downward to absolute vacuum, and he was right. 
As to what is the proper standard of efficiency with which 
to compare the performance of various steam engines, 
we shall have something to say at another time. Nothing 
will more effectively demonstrate the imperfection of the 
indicator diagram system than to compare each cylinder 
separately with an ideal engine. The results are 
sufficiently suggestive. The steam in the high-pressure 
cylinder of the Meteor, by the diagrams, did 666°5-horse 
pores, working between the limits 362 deg. and 276 deg. 

ut the actual power exerted by the steam was in excess 
of this by the whole back pressure overcome, which 
amounted, by the diagrams, to about 55 lb. on the square 
inch absolute, equivalent to very nearly 620-horse power. 
It is evident that if we test the efficiency of this cylinder 
in terms of indicated horse-power first, and then in terms 
of gross work really done, we shall have a higher efficiency 
in the latter case than in the former, in the ratio of 1286 
to 666°5, or nearly two toone. The same process repeated 
with the intermediate cylinder will give a result similar in 
character; and even in the low-pressure cylinder the 
actual power exerted by the steam was much higher than 
the indicator diagram would show. 

Very much more might be said concerning this most 
interesting discussion. We heartily commend it to the 
thoughtful consideration of engineers. It brings out in a 
most prominent light the fatuity of dogmatising about 
the steam engine. If it has the result of inducing 
engineers generally to try and adopt a generally 
satisfactory standard, one which will be universally 
accepted, a great good will have been achieved. We 
cannot but hold that Mr. Mair hit the truth when he 
said, after criticising the use of the Carnot standard, “ It 
is better by far to take the heat used by the engine, and 
to compare the power actually developed therefrom with 
the power equivalent to the heat used.” 





PROTECTIVE TARIFFS IN FRANCE, 


THE present aspect of the Protection question in France is 
that Great Britain is practically afforded the same treatment 
as that given to Germany by the treaty of Frankfort in 1871 ; 
the commercial treaty with Italy, which expired last year, has 
not been renewed, and the treaties with Austria, Belgium, 
Spain, and Switzerland, will expire in 1892. In the meantime 
the Protection sentiment is steadily growing, and there is a 
strong movement in favour of discontinuing all commercial 
treaties as fast as they expire, and making France independent 
and self-centred. The commercial and operative classes protest 
against this policy, though many of the leading manufacturers 
are ardent protectionists. French manufacturers are proverb- 
ially conservative as to machinery and methods, and in certain 
kinds of work they have been surpassed in cheapness and facility 
of production by their rivals of other nations. They also insist 
that, owing to the high taxation prevailing in France, they are 
unable to compete with the less burdened manufacturers of 
certain neighbouring countries. The cheap breadstuffs of India, 
Russia, and the United States, meats of Australia, North and 
South America, wines of Greece, Italy, and Spain, have over- 
whelmed the French farmers and stockraisers. Prices have 
fallen in many cases below the cost of production, rents and 
the value of agricultural land have declined ; the rural popula- 
tion have flocked into the towns in increasing numbers, and 
have even begun to emigrate. For this state of things 
the agricultural classes see but one remedy—to abandon 
all commercial treaties as soon as they lapse from limi- 
tation, and put protective and prohibitive duties on foreign 
cattle, cereals, dried grapes, wines, &c., even on those of Tunis, a 
country under French protection. The controversy between 
the advocates of free trade and protection is as far from settle- 
ment as ever. The leaders and journals of both parties point to 
the experience of the last thirty years as being conclusive of the 
truth of their respective theories. The free traders declare that 
the increased wheat crops from 1865 to 1875, the diminished 
living expenses and augmented wages of the working classes, as 
well as the ease with which France paid the German indemnity 
and the enormous expenses of the war in 1870-71, were all due 
to the free trade measures of 1860. The advocates of protection 
argue that this policy, though apparently favourable during the 
first few years, was on the whole disastrous, and cite in proof 
of this view that imports in 1887 showed an increase of 
£95,400,000, or 145 per cent. over those of 1850, the last year 
of the old protective policy; while during the same period ex- 
ports increased by only £39,480,000, or 43 per cent., and their 
proportion to imports diminished from 58*1 to 44°7 percent. The 
United States Consul at Marseilles concludes an interesting 
sketch of the history of protective tariffs in France with the 
statement that “between the two opposite views there is a 

t conservative reserve of practical men, who know and care 
little about theories or the politics of economic questions, and 
who, while refusing to enlist under the banner of either party, 
reserve the liberty of deciding in each special case what is best 
both for their own interests and those of the country. The 
effect of the dull trade and low prices which have prevailed 
during the past few years has been to push a large proportion of 
these independents more and more towards the side of the 
protectionists,” 


COAL AND COST OF WATER-PUMPING. 


Iw the accounts of one of the great water undertakings in the 
north-east of England there is a table which shows the effect 
that changes in the price of fuel have on the cost of water 
pumped, and much more maikedly the effect of the substituticn 
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of newer engines. In its past three financial years th “ 
taking named has found the price of coals ens phew 
Delivered at the works the coal cost in the first year a fraction 
more than 8s. 1d. per ton, and at the end of the last, which 
terminated in February, the cost had risen to a fraction over 
8s. 9d. But although there had been a steady advance in the 
quantity of water consumed, yet the coal needed for pumping 
was less in quantity, owing to the perfecting of the machinery ; 
indeed the quantity used for the service of Tees-side is just about 
half of what it was; and thus with the increased pumping of 
water, and the reduction of the total quantity of coal used, the 
proportionate use of coals has been brought down from 4°31 |b 
= 1000 gallons three years ago, to 2°17]b. per 1000 gallons, 

me of the engines do even better work than this, It is officially 
stated that “the new engines consumed 1°45 lb, per 1000 gallons 
pumped,” so that there is the possibility of a further reduction 
in the proportion, which may in degree neutralise that rise in 
the price of coal that must be looked upon as certain now, 
Over a longer period it may be said that the cost of coals rose 
from ‘195d. per 1000 gallons to ‘217d., and that it has since 
fallen as stated to ‘102d. New engines, with the mains and 
other appliances, are costly, as the accounts show, but the results 
may be held to justify that expenditure when the current cost 
is brought down in the way indicated. In the case in question 
the increase in the quantity of water pumped has been from 
245,000,000 gallons per month eight years ago up to 255,600,000 
gallons per month this year, an increase which is still continuing, 
and that in a more rapid ratio, It is evident that this increase, 
with the more regular employment of the pumping engines, and 
the more equal flow of the water, will have its tendency to 
reduce the proportionate cost, but there is also the effect of the 
less wasteful use of fuel which must be credited with part of 
the good result already named. In the case of the Tees-side 
Water Board there has been spent a large sum of money, and a 
further expenditure is now in progress for the works which are 
intended to lessen the necessity for the pumping, the cost of 
which we have indicated. There have been expended already on 
the Hurz reservoir some £144,000 up to the end of the February 
half-year, and the expenditure then was at the rate of £13,000 
in the half-year. There is now to be added expenditure on the 
Blackton reservoir, which has been commenced ; so that there is 
a very large expenditure, accomplished and expectant, on the 
works which are intended to supersede the necessity for the 
pumping of what must still be looked on as the polluted water 
of the Tees. In the face of that, the reduction in the cost of 
pumping cannot be looked on as a matter so much for the 
future as a relief to the present, but it has its interest and its 
suggestiveness to the consumers of water. 


THE MINERS’ PLAN OF CAMPAIGN. 


At a time when the miners are once more a force in the 
country—and a solid force obedient to their chiefs—it is inte- 
resting to note the development of their programme. Some 
thirty thousand people, fully one-half of them colliers, assem- 
bled at Chesterfield on Monday. They passed several resolu- 
tions. One endorsed the action of the labour and other 
members of Parliament in rejecting the late Employers’ Liability 
Bill of the present Government, and demanding a Bill “to 
abolish the doctrine of common employment, and free of the 
pernicious principle of contracting out of the law’s provisions.” 

second resolution declared that the time had arrived when a 
uniform working day of eight hours in twenty-four hours should 
be established by law for all underground workmen and boys, 
and the leaders were asked to bring this about as early as 
possible, The third resolution affirmed the great importance of 
solid combination, and called upon all men in the county to join 
the Derbyshire Miners’ Association at once. In supporting this 
resolution, Mr. Benjamin Pickard, M.P., unfolded his plan of 
campaign, which has special reference to the royalty rents. He 
says that 6} millions are paid under that head. Of this sum 
he would allow 2} millions to be paid to those royalty owners 
who had bought the land with a knowledge that the minerals 
were there. With the other four millions he would erect twenty 
colleges for the miners and their children. He would educate 
their two millions of children properly. He would erect twenty 
hospitals for those who were wounded while at work ; he would 
also provide for men out of work or disabled, and, lastly, he 
would supply a bath for the men at the collieries, At this 
point the chairman—Sir W. Foster, M.P. for the Ilkeston 
Division—was observed by Mr. Pickard to smile, but the mem- 
ber for Normanton assured the chairman “ he had reckoned this 
out, and he could do all he had said if he had the money he had 
mentioned—6} millions—at his command.” Mr. Pickard made 
one other statement, which is certain toexcite comment. “The 
coalowners,” he said, “had raised their prices on an average 
2s. per ton all round ; they had given the men 44d, of it, and 
had taken 1s, 74d. for themselves,” Is it so? 
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Internal Ballistics. By James Atkinson LonorincE, M.I1.C.E. 
London: E, and F. N. Spon, 125, Strand. 1889, 

Mr. LoneripGE is now experiencing the second phase 
of official treatment for any inventor, bringing forward a 
new idea. First, he is told that his idea is nonsense; and, 
secondly, when that is disproved, he is told that the 
official amr it all along. Other nations having taken up 
Mr. Longridge’s idea of wire gun construction, we are 
now waking up to the fact that there is something in the 

rinciple, and have begun to apply it to siege guns and 
arge artillery. 

In a siege gun the difficulty of transport over bad 
roads leads to the necessity of keeping down the weight 
of the greatest single piece, the gun itself; and when, 
by the use of the wire strengthening, this weight 
can be reduced from 5 tons to 3} tons, the value of the 
principle is apparent. Again, a 134in. wire gun is bein 
constructed so that the inner steel lining can be replace: 
with the ordinary appliances available on board a man-of- 
war, so as to avoid the expense and lossof time of returning 
the guns to Woolwich-—perhaps from the antipodes. A 
projectile being jammed in the bore, a small charge of 
powder is sufficient to drive it out, carrying the liner with 
it overboard ; and then the spare liner can be introduced, 
and fastened into its place by a few expanding rounds. 

There is time yet, we hope, for Mr. Longridge to patent 
his idea for peaceful purposes, and use the wire-strengthen- 
ing for hydraulic presses. ; 

An interesting résumé of the theory of steel-wire 
guns by Lieutenant G. Moch, 16th battalion of the 
French Foitress Artillery, translated in the “ American 
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on the Construction of Ordnance,” No. 48, goes ver, 

mahi into the history and theory of the subject’ 
and, while criticising the elegance of Mr. Longridge’s 
mathematical investigations, he is compelled to acknow- 
ledge their soundness, while himself giving an improved 
demonstration. Lieutenant Moch naturally claims 
a great share of the credit of the true theory for 
his comrade, Captain Schultz, and incidentally points 
out the very loose treatment of the principles of gun 
construction published in our official treatise, 

But the chief part of © Internal Ballistics,” Chapters ea 
IL. IIL, is occupied with the discussion of the action of ex- 

josive substances in general, including fierd gunpowder in 

articular, and the application of the empirical laws and 
formulas of M. Sarrau, director of French Government 
Gunpowder Works. Here we think the pages present too 
formidable an array of mathematical symbols and opera- 
tions. Mathematics should, in a treatise like the present, be 
treated as a necessary evil, requisite for clear and concise 
statement of results, but should be pruned down to its 
closest limits ; formulas and steps should not be thrown 
out to such an extent as to darken the argument, much 
as the cuttle-fish ejects his ink to discolour the water 
and escape in the darkness. Let Mr. Longridge send his 
mathematical young man to school with Lieut. Moch; he 
will return able to condense his hundred pages of mathe- 
matics into a dozen. 

M. Sarrau’s formula, the chief point discussed, for 
the available energy per pound of powder, is after all 
only an empirical rule of similitude, and translated 
into popular language, asserts that to obtain one per 
cent. increase of muzzle velocity, requires 2% per cent. 
increase of powder charge, or 2 per cent. decrease in weight 
of projectile, or 4 per cent. increase of calibre or density 
of loading, or 8 per cent. increase in length of bore 
traversed } the projectile; referring to Noble and Abel’s 
experiments on the Pressure—not Tension, p. 79-—of 
Fired Gunpowder for the determination of the absolute 
pressure to be expected. 

Unfortunately, however, for the science of the gunmaker, 
he must allow an enormous factor of safety to guard 
against the imperfect workmanship of the gunpowder 
maker, so that Sir Frederick Bramwell is quite right in 
saying it would be dangerous to give theorists control over 
the manufacture of agun. A gun is merely the Irishman’s 
hole with metal put round it; but from the magnitude of 
his work the gunmaker monopolises all the glory of the 
science of artillery; at the same time he must not run 
the slightest risk of failure, considering its disastrous 
effects. The Carriage Factory has now all the scientific 
designing thrown upon it, which here can be carried out to 
its extreme limits, as ample warning of failure in detail 
is given and oo | provided against; so much so that our 
gun-carriages will soon rival the perfection of design 
immortalised in Wendell Holmes’s “ Deacon’s Wonderful 
One Hoss Shay.” 

Much has been published of late years in the 
American “ Notes on the Construction of Ordnance,” and 
in the continental artillery journals, on the theory of the 
strength of the gun, treated as a thick hollow cylinder, 
exposed to arbitrary, statical, internal and external pres- 
sure; and this part of the subject may now be considered 
thoroughly thrashed out. We have not yet, however, seen 
any attempt at the same problem when the pressures are 
applied in a vibratory manner, so that the stress is propa- 
gated in a wave-like manner throughout the metal; when 
it is possible that stresses might be set up far exceeding 
those in the statistical problem, and in this manner the 
recent failures may be better accounted for; failures 
which tend to show that we have reached and exceeded 
the practical limit of size in ordnance, much as Scott 
Russell’s Great Eastern in steamers. 

Mr. Longridge criticises severely the management of 
our artillery department, but certain causes are at work 
in our warlike organisation which tend to keep us in the 
rear in military equipment; whereas with our money 
resources we should lead the van. The expression beau 
Sabreur, so dear to our female novelists, is never used 
except ironically in France; and our term, scientific 
soldier, suffers under alike shade of meaning. An artillery 
officer, suspected of taking a scientific interest in gunnery, 
runs the risk of being kept in the garrison artillery; so it 
is the diplomatic cue for him to feign an ignorance of any 
gun, — a mere popgun that can goat a gallop, to pre- 
tend he has never seen a 40-pounder, and generally to 
resent the ne of belonging to the scientific corps. 
Meanwhile, the cadet at Woolwich is not slow to perceive 
the agreeable advantages of as little study as is compatible 
with the minimum requirements. 

But the experience of the last two or three great 
wars shows us that after one cut-and-dried battle, 
the rest of the campaign becomes a long and tedious 
siege, in which cavalry, infantry, and navy, are all turned 
into garrison artillery. Our present artillery organisation 
is an anomaly, and would fail us at such a need; on the 
continental plan there is a separate organisation for 
mounted artillery, who need not be insulted by being 
called scientific; and garrison artillery and engineers are 
amalgamated into the scientific corps. With such a cor 
in existence, the frightful slaughter at Badajoz would 
have been avoided, and Sebastopol taken at perhaps a 
tenth of the cost; so it is the tax-payer’s interest to see 
to the matter. 

There is a curious deep-seated objection in the 
mind of the military man to improvement in the de- 
structive power of his weapons; perhaps he looks upon 
it as unsportsmanlike to be better armed than his adver- 
sary; and is afraid of looking like the truculent Japanese 
guards in the Mikado, when armed to the teeth with the 
latest weapons of destruction. Saltpetre is still villainous 
to his mind, and a return to bows and arrows, as proposed 
by a general ofticer to Lord Raglan for taking Sebastopol, 
or at least, smooth bore artillery, would be popular in the 
senior ranks, It is to civilians, strangely often of Quaker 
extraction, that we must look for the latest inventions 
in the art of wholesale destruction; and probably these 
considerations weighed with the Government when 





appointing a civilian, Mr. Anderson, to be Director- 
General of Ordnance Factories. 


Annali di Agricoltura, 1889, Revista del Servizio Minerarw nel 
1887. 8vo., pp. cxxiv.-336 ; fourteen plates, Florence: G, 
Barbera. 1889. 

Tuis carefully-arranged volume of statistical and other 

information upon the working and products of the mines 

of Italy appears in its usual form,about one-quarter of the 
text being devoted to a general report and tabular state- 
ments of the returns, while the remainder, made-up 
detailed — from the different provincial inspectors, 
contains a large amount of interesting matter, especially 
in those _— that’are devoted to the more important 
centres of production, namely, Sicily and the Island of 
Sardinia. Phe latter is illustrated by a map, on the scale 
of about 74 miles to an inch, of the lead and zine mining 
regions about Cagliari and Iglesias; a map, on the same 
scale, of the sulphur-producing area in Sicily having 
appeared in the volume for the preceding year. In the 
second part an elaborate series of illustrations of the 
methods of dressing adopted at the different lead and zinc 
mines is given, which set forth the operations, in the 
enealogical tree fashion beloved of German miners. 
hese require some study, as no descriptive text is given; 
but it is evident, even from merely superficial consideration, 
that the managers are well up to the best modern prac- 
tice, and the newer forms of slime-dressing machinery 
appear to be fully at home in the larger works, The 
weights and value of the minerals produced were :— 


Tons. £ 

a er 
Manganese ore... ... ... ... eee 4,533 
Copper bps nies ones 2 aca) Cage Meck 
Zine eee ll 
Lead $9: a06. sks; meee cues TEI bce. one, 
Mixed A Ni > eas ee ae 
Silver pt aye 1,892 ... ... 86,946 
Gold st es = aes. Se 
0 ae aes WN ile +s 4,233 
Mercury (metallic)... ... ... 244... ... 40,917 
eee ee 7,483 
Mineral fuel of allkinds.. ... 327,665 ... ... 100,114 
eg hr: 
ere ame: 
Brine and mineral salts... ... 10,412 ... ... 11,832 
Asphalt and bitumen... ... 18,507 ... .... 16,797 
UI ccd cag. ese: ne . 3,069 
Be ee eee es 1,200 
pO ae 2,879 ... ... 61,032 
IE oe) GedK" neg, eh ac TUE scar sxe 689 

PIWRRE cin ce ace cong ZL, 107 ce... 1 CORD 


As compared with the year 1886, there was increase of 
73,000 tons in the total production, but a diminution of 
about £140,000 in value. This latter amount is due to 
changes in the sulphur industry, the production having 
been diminished by 32,198 tons, while the price fell about 
5s. 6d. per ton. Most of the other items are stationary or 
show a small increase. Nearly the whole of the iron ore, 
208,090 out of 230,575 tonsa, was raised in Elba; and of 
this 175,262 tons were exported, 122,538 tons going to the 
United States, 42,186 tons to England, and 715 tons to 
France ; the remaining 9803 tons having been smelted in 
the furnaces on the Tuscan coast. The whole production 
of pig iron in Italy is only 12,265 tons, the amount im- 
ported, 231,537 tons, being very nearly the same as that 
of the ore produced. The large ironworks at Terni, 
described at length in the preceding volume, seem to have 
made an unfortunate beginning; the turnover for the 
year being given as £520,000, with a loss in working of 
£80,000. The Pertusola lead works near Spezia, now the 
paren f of the Continental Lead and Iron Company, 
Limited, produced 17,795 tons of pig lead and 33} tons 
of silver, of a total value of £440,000. Rather less than 
one-third of the lead ores are exported. About 90 per 
cent. of the zinc ore raised, 82,53) tons, was exported to 
Belgium and the United Kingdom. 

In addition to the metallic minerals, marbles form an 
important element in Italian mineral industry, but there 
does not appear to be a very accurate return of the pro- 
duction. Tt is estimated at about 200,000 tons, of the 
value of £800,000, or nearly half as much as that of the 
other minerals. 








THE BRITISH ASSOCIATION. 


On the 11th inst., at Newcastle-on-Tyne, the fifty-ninth 
annual meeting of the British Association began. The gather- 
ing to hear the inaugural address of the President was brilliant. 
The large hall set apart for this function accommodates nearly 
3000 persons, and it was completely filled. 

Sir Frederick Bramwell, F.R.S., the retiring president, 
occupied the chair, and in opening the proceedings, said that it 
would be a work of supererogation for him to speak of the 
works of his successor, Professor Flower, for no words of his 
were needed to introduce him to the chair of the British 
Association. He would only remind them that at the time of 
the Crimean War Professor Flower was one of the first to 
volunteer to go out and exercise his professional talents as a 
medical man, and that he did so in the full hardship of the early 
months of that undertaking. He subsequently became Con- 
servator of the Museum of the Royal College of Surgeons, and 
there he inaugurated a system of illustrations of the compara- 
tive anatomy of mammalia, which he—the president—believed 
was world-renowned. He then undertook the office which he 
held at present, that of Director of the Natural History Branch 
of the British Museum, and everybody would appreciate the 
labour he had bestowed upon that branch. Sir Frederick 
Bramwell then vacated the chair, which was taken by the 
a Professor Flower, F.R.S., who was received with loud 
cheers, 

The President then delivered his address, which being 
entirely devoted to museums and their management, possesses 
no intevest for our readers which could justify us in printing 
it in our pages. 

On Thursday—yesterday—the eight sections commenced 
their proceedings with the addresses of the respective presi- 
dents. That delivered by Mr. W. Anderson in Section G 
will be found on page 232. In addition to the lectures 
already mentioned is one by Mr. Benjamin Baker, C.E., 





on the Forth Bridge, and, considering the close connection 
between Newcastle and engineering, this special feature will 
probably command a large audience on Saturday night. 








OYSTER ISLAND LIGHTHOUSE, BURMAH. 


WE commence this week the publication of drawings illus- 
trating the construction of a lighthouse for Burmah, for the 
construction of which tenders were recently asked. As the 
specification is, taken with the drawings, really a very complete 
description of a modern lighthouse, we shall give it in full, 
believing that it will be found interesting and instructive. 











THE IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Institute will take place at Paris, 
at the Hall of the Société d’Encouragement pour I’Industrie 
Nationale, on Tuesday and Wednesday, the 24th and 25th days of 
September, commencing at 9 a.m. each day. 


List OF PAPERS, 


*¢ Notes on the Iron and Steel Manufacture in France in 1887, as 
illustrated by the French Exhibits at the Paris Exhibition.” By 
Professor Jordan, Paris. 

“On Gaseous Fuel.” By Sir Lowthian Bell, Bart., F.R.S., 
Middlesbrough. 

‘On Alloys of Iron and Silicon.” By Mr. R. A. Hadfield, 
Sheffield. 

“On the Effect of Tungsten on Mild Steel.” By Mr. A. E. 
Tucker and Mr, T. W. Harbord. 

‘On a New Form of Siemens Furnace, arranged to recover Waste 
Gases as well as Waste Heat.” By Mr. John Head, M. Inst. C.E., 
London, and Mr. P. Pouff, Nevers. 

“On the Robert Bessemer Process.” By Mr. L. Garrison, Phila- 
delphia. 





PROGRAMME OF ARRANGEMENTS. 


Members may have their letters addressed to the care of the 
Secretary of the Institute, at the Rooms of the Société d’Encourage- 
ment pour l’Industrie Nationale, 44, Rue de Rennes; or at the 
office of the Local Honorary Secretary for the Meeting (Henry 
Chapman, Esq.), 10, Rue Laftitte. 

The Secretary's Office will be open at the Rooms of the Société 
d’Encouragement on the afternoon of Monday, the 23rd Septem- 
ber, for the issue of programmes and the registration of addresses, 
&c. The General Secretary’s address from the 14th inst. will be 
10, Rue Laffitte. 

Tuesday, September 24th.—9 a.m.: The Institute will be received 
in the Lecture Theatre of the Société d’Encouragement, by M. 
Gustav Eiffel, President of the Société des Ingénieurs Civils ; by 
M. Haton de La Goupilliere, President of the Société d’Encourage- 
ment; and by. other members of the reception committee. A 
special Bessemer gold medal will be presented to M. HenriSchneider, 
of Creusot. Papers will be read and discussed. 2 p.m.: Members 
will meet in the Bureau of the Société des Ingénieurs Civils, at the 
Exhibition (Class 63, first stage of the Machinery Hall), where 
—— will be formed, under the guid of bers of the 

iété, for the purpose of examining the different sections of 
mining, metallurgy, machinery, railway plant, ee public 
works, &c. 9 p.m. to1l p.m.: Conversazione at the Hall of the 
Société des Ingénieurs Civils, 10, Cité Rougemont. 

Wednesday, September 25th.—9 a.m.: General meeting of mem- 
bers at 44, Tes e Rennes. Papers will be read and discussed. 
2 p.m.: Visit the Exhibition as on the previous day. 7.30 p.m.; 
Annual dinner of the Institute at the Hotel Continental, Rue de 
Rivoli, (Tickets, including wine, 30s. each, if taken before the 
21st September ; after that date tickets can only be purchased for 
£2 each.) As the number of places is limited, members are 
specially requested to make early application. 

Thursday, oa 26th.—10 a.m.: Meet at the Eiffel Tower 
(South Pier, No. 3), and ascend to the third platform (905ft. in 
height) under the guidance and by the kind invitation of the 
Société des Ingénieurs Civils. Déjeuner at the Restaurant Brebant 
first stage), by the invitation of the Société des Ingénieurs Civils. 

vening: Depart from Paris on the several excursions which 
follow, 





ALTERNATIVE EXCURSIONS. 
(1) To Le Creusot, by invitation of M. Schneider. 
(2) To the Works of St. Chamond, Firminy, Marrel Fréres, Jacob 
Holtzer et Cie., and St. Etienne, by the invitation of Iron Trade of 
the Loire district. 

(3) To the Works of Longwy, Mont-St.-Martin, Esch, Dudelange, 
&c., in the districts of Longwy, and the Grand Duchy of Luxem- 
bourg respectively, by invitation of the proprietors of works. 

(4) To the Works of the Pas-de-Calais, by invitation of the 
owners of the works of Isbergnes, Xc. 

(5) To the Works of Maubeuge. 

Times OF DEPARTURE AND ARRIVAL. 

(1) Excursion to Le Creusot: Thursday, 9.15 p.m., leave Paris, 
Friday, 6.19 a.m., reach Creusot. Friday, 5.15 p.m., leave Creusot. 
Saturday, reach Paris in time for morning trains for England. 

(2) Excursion to the Loire (St. Chamond, Firminy, &c.): Thurs- 
day, 9.15 p.m., leave Paris. Friday, 8.30a.m., reach St. Chamond. 
Friday, 7.10 p.m., leave for St. Etienne (sleep at St. Etienne). 
Saturday, visit the works in St. Etienne. Saturday, 6.5 p.m., leave 
for Paris, &c. 

(3) Excursion to Longwy, Mont-St.-Martin, Esch, and Dude- 
lange: Thursday, 8.45 p.m., depart from Paris. Friday, 6.16 a.m., 
reach Longwy. Friday, 2.42 p.m., reach Mont-St.-Martin (sleep 
at Mont-St.-Martin). Saturday, 6.31 a.m., depart for Esch (visit 
works). Saturday, 6.30 p.m., depart for Luxembourg, Paris, &c. 

(4) Excursion to the Pas-de-Calais: Friday, 8 a.m,, depart from 
Paris. Friday, 2 p.m., visit Works. Friday, 5.20 p.m., depart 
for Calais. Friday, 6.44 p.m., depart for Paris, 

(5) Excursion to Maubeuge: Thursday, 6.20 p.m., depart from 
Paris. Thursday, 10 p.m., arrive at Maubeuge. Friday, 8 a.m., 
depart for works at Maubeuge. Friday, 8.18 p.m., depart for 
Paris, Friday, 11.59 p.m., arrive at Paris, 

Details of the fares, &c., will be published in the final pro- 
gramme, to be issued at the meeting. 


TRAVELLING ARRANGEMENTS. 


The London, Brighton, and South Coast Railway Company have 
arranged to issue to members first and second-class return tickets 
to Paris, vid Newhaven and Dieppe, at ordinary single fares, 
namely, first-class return, £1 lie 7d.; second-class return, 
£1 5s. 7d., available for one month. These tickets will be issued 
at either London Bridge or Victoria stations, at any time between 
the 10th and 23rd of September, on presentation of cards of mem- 
bership at the booking offices. fembers travelling by this 
route will be afforded the opportunity of breaking the journey, 
at any time within the month, at Brighton, Newhaven, Dieppe, 
and Rouen. 

The South-Eastern Railway Company have also arranged to 
issue, at Charing Cross, Cannon-street, and London Bridge stations, 
return first and second-class tickets at ordinary single fares, vid 
Folkestone and Boulogne. The return fares by this route, and by 
that of the London, Chatham, and Dover Railway Company, v4 
Dover and Calais, will be: first-class, £3 3s.; second-class, £2 &s. 

Members’ Tickets will be forwarded to them when they have 
filled up and returned the blank excursion form, It will be neces- 
sary to present members’ cards when applying for travelling tickets 
at reduced rates, at the stations of the London, Chatham, and 
Dover Railway (Ludgate-hill, Holborn, or Victoria), of the South- 
Eastern Railway (Charing Cross, Cannon-street, or London Bridge), 
and of the London, Brighton, and South Coast Railway (Lindon 
Bridge or Victoria). Members will also be required to show their 
tickets at the Eiffel Tower, and on the several excursions, 
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THE RAISING OF H.M.S. SULTAN. 


THE success which has followed the endeavour made by 
Messrs. Baghino and Co. to raise this unlucky vessel has 
naturally given rise to a feeling of wide interest as to the 
methods adopted by that firm. It is well known how 
strong was the impression in many quarters that any 
attempt made would prove futile; and this impres- 
sion was not confined to critics at home who must neces- 
sarily have formed it on very limited information, but 
was also felt by those who had had the advantage of 
examining the ship as she lay submerged upon the rocks 
after sliding off the reef on which she at first struck. All 
the greater credit must therefore be given to the enter- 
prising Italian firm whose belief in their resource and 
inventiveness lead them to an opposite conclusion, and 
induced them to‘undertake the risk of heavy financial loss 
in the event of non-success. 

We are indebted to Mr, Giovanni Baghino, the part- 
ner who represents his firm in London, for such 
particulars of the operations as have as yet been re- 
ceived by him, but at the moment he has obtained no 
information save what it had been possible to furnish him 
with by telegraph, his 
brother Mr. Gio-Batti 
Baghino, the head of the 
firm, having been far too 
much occupied with his 
personal supervision of 
the work to have leisure 
for any other form of 
communication. When 
first viewing the work 
which lay before them, 
the contractors thought 
it probable that much 
might result from efforts 
to assist buoyancy by 
lifting gear, and they 
accordingly brought down 
to the scene of opera- 
tions two of their power- 
ful salvage vessels, the 
Utile and the Rapido. 
These vessels are of the 
following leading dimen- 
sions: — Length, 45m.; 
breadth, 10 m.; and depth, 
28m.; their burthen is 
about 800 tons, and their 
great breadth renders 
them exceedingly stable, 
enabling them to use with 
effect thetwosteam cranes 
with which each vessel is 
provided, and which are 
individually capable of 
raising 80 tons. Pre- 
liminary examination, 
however, demonstrated 
that lifting power could 
not be usefully employed. 
The Sultan had sunk into 
a groove between two 
ledges of sharp pointed 
rocks, these rising in sepa- 
rate masses 6ft. to 8ft. 
high, and being almost 
stalactitic in their pointed- 
ness. It was evident that 
to have a chanceof getting 
the vessel up by any 
means, one side of this 
groove which wedged her 
in, so to speak, must be 
removed. The blasting 
operations necessary to 
effect this were rendered 
particularly difficult by 
the formation of the rocks, 
and much time and ex- 
cessive labour was there- 
fore consumed over this 
part of the operation, 
which, when completed, 
had entailed the removal, 
it is estimated, of fully 
500 tons of rock. But 
while this work was going 
on every preparation was being made in the endea- 
vour so far to stop the leaks as to render it practicable 


Ww 


to reduce the water by pumping. It had been ascer- | 


tained by the divers that the rocks had torn no less 


than nine large holes in the skin of the vessel below | 
the bilges, the plates forming this skin in the case of the | 


Sultan being of unusual thickness. As eye | built into 
our warships, they are but fin. thick, but in the instance 


of the Sultan they are as much as Zin. The contractors | 
are of opinion that to cause the damage to them which | 


has been ascertained, a very high rate of speed must have 
been maintained when the vessel struck, though some of the 
injury may have been, and probably was, occasioned by the 
sharp rocks before referred to perforating the plates when 
she slid off her first position and settled down into that 
from which she has now been raised. 

Our inquiry as to the nature of the means adopted for 
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| battened down or built up with combings to keep the | 


| water out of them. The task of the divers, to whom was 
entrusted the stopping of the leaks, was one of an exceed- 
|ingly difficult and laborious character. In the absence 
i= information as to the precise nature of the method 
adopted, we conjecture that the cement was lowered in 
| bags of a special form, forced into the holes, and left to 

en, so as to allow the material to adapt itself to the 
| moulding of the skin of the ship both internally and 
| externally, and to adhere closely to it. As soon as the 
| plugging measures had been sufficiently advanced, no less 
| a number than sixteen powerful steam pumps of Messrs. 
|Gwynne and Co.’s and Messrs. Worthington’s manu- 
| facture were set to work, and these ejected from 
| the holds of the ship 5000 tons of water per hour. The 
effect of so vast a discharge soon imparted a liveliness 
to the great bulk of the ship, and freed from the binding 
effect of the rocks removed from one side of her, she 
| became ere long sufiiciently afloat to justify an attempt 
| being made to move her. The first endeavour of this 
kind was, however, attended with disappointing results. 
She had scarcely been moved forward 100ft. when one of 
the leaks reopened, and the ship again sunk. This was a 
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STEAM PUMPS ON BOARD H.M.8. SULTAN. 


moment, of course, of great anxiety, for no assurance could 
be felt that fresh damage might not follow this further 
settlement. The divers, however, reported that there was 
no ground for this fear, and the started leak having been 
successfully dealt with, the power of the pumps again 
gave her buoyancy, which was maintained sufficiently 
permanently to justify the attempt to tow her into Malta 
Harbour, some thirteen miles away from the scene of the 
accident, an attempt which was attended by no further 


| attention to the steam pumping machinery belonging to 
| the ship, supplied by Messrs. Shand, Mason, and Co., in 
| 1879, and this we illustrate. It forms part of an instal- 
| lation of pumping and fire engines wt quick steaming 
| boiler fitted by the above-mentioned firm on board the 
| Sultan in 1879, and placed high up in the vessel, so that 
| its working should not be interfered with so long as the 


— 


shaft there is a feed pump for supplying the boiler, 
baller to of Ginad, ‘Mace and” Cramer's a 
inclined water-tube principle, specially adapted for raisin 
steam quickly. At the test before the naval authorities 
at Portsmouth, with cold water in the boiler, steam was 
raised to 1001b. per square inch, and the pump started 
within ten minutes of lighting the fire. On testing the 
pumping engine 720 tons per hour were lifted from the 
hold of the vessel, and with the fire engine a jet was 
thrown toa height of over 200ft., the rate of discharge 
being 1000 gallons per minute. The engine and boiler 
take up, as will be seen from the sections, very smal] 
space, and can be used when the ordinary boilers of the 
vessel are not under steam or have been flooded, and jt 
would appear that as steam can be raised so rapidly jy 
case of emergency for fire purposes and in case of collision 
for pumping out large quantities of water from the hold 
of the vessel, the recommendations of the committee of 
the Sultan Court inquiry that such gD nas should be 
generally applied to vessels of H.M. Navy seems fully 
justified. 

Photographs, we understand, are being taken of the 
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mishap. The Sultan Court of Inquiry called special | 


vessel as she lies in dry dock which will fully illustrate 
the damage the vessel 
sustained, and we hope 
to be able, by the courtesy 
of Messrs. Baghino, to 
reproduce them for the 
information of our readers, 
The circumstances under 
which this important sal- 
vage has been made must 
certainly fully justify 
Lord George Hamilton's 
assertion that it “consti- 
tutes a distinct advance” 
in such operations, and 
the greatest credit is due 
to the enterprising firm 
undertaking it, and spe- 
cially to Mr. Gio Batti 
Baghino and Mr. §&, 
Chambon, who both per- 
sonally directed the work, 
Criticism has been passed 
upon the Admiralty be- 
cause it had not provided 
a leading port like Malta 
with gear adequate to the 
performance of this im- 
portant salvage; but the 
details we have as yet 
been able to supply must 
sufficiently prove, we 
think, that it would be 
impossible to furnish even 
our chief maritime ports 
abroad to the extent 
necessary. 
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LIGHTERAGE AND 
WHARFAGE ON THE 
RIVER THAMES. 

Tue connecting link be- 

tween large  sea-going 

vessels and the docks on 
the one hand, and the 
wharveson theother hand, 
is supplied by the lighters. 

The lighters of the river 

Thames must be navi- 

gated by lightermen who 

are under the jurisdiction 
of the Company of Water- 
men and Lightermen, and 
in the wordsof the Thames 
Watermen’s and Lighter- 
men’s Act of 1859, “no 
barge, lighter, boat, or 
other like craft for the 
carrying of goods, wares 
or merchandise,” can be 
worked or navigated un- 
less it is in charge of a 
properly licensed lighter- 
man, or qualified appren- 
tice ; and anyone contra- 
vening this section of the 

Act is liable toa penalty not exceeding £5. No person is 

qualified for a lighterman’s licence who is under the age 

of nineteen, he must, moreover, have a good character and 
| have served an apprenticeship of five years. Watermen 
| and lightermen are anancient institution ; they may be said 
| tohave existed sincethedays of the Pheenicians, from whom, 
| it is well known, all ancient institutions date. The history 
| of the Watermen’s Company goes very far back indeed, but 
in 1514 a Bill was passed for the regulation of watermen, 
wherrymen, and bargemen. In 1555 the first court of the 
| Watermen’s Company was appointed ; it consisted of eight 
| wardens, who were elected by the Lord Mayor and 
| Aldermen of the city of London, and who had certain 
| powers for regulating watermen conferred on them by 
| Act of Parliament. In 1696 an Act was passed for 
registering watermen, and since that, legislation has been 
busy with these sons of Father Thames. In the Act of 





stopping the leaks has been replied to with a certain | vessel could float. On reference to the illustration it will | 1859, the term “lighterman” is defined as meaning any 


amount of reticence, the home representative of the con- 
tracting firm regarding this as a trade secret until he 
shall have obtained the permission of his partners to make 
the details known. We were informed, however, that 
the agent on which reliance was mostly placed was cement, 
but the nature of this agent has been for the present 
withheld from us. The depth of water in which the 
Sultan had sunk caused her decks to be considerably sub- 
merged at high tide or when there was any movement of 
the sea. All the hatches had therefore to be either closely 


| be seen that the engine has three steam cylinders, each 
| 10in. diameter, 13in. stroke. The piston-rods from each 
| cylinder are connected to the ram of a bucket-and-plunger 
| pump 17in. in diameter in bucket. From the bottom 
| end of the ram a connecting rod returns to a three-throw 
| crank shaft. The steam cylinders are fitted with separate 
| cut-off valves, the expansion being regulated by a shaft 

on the top of the cylinders, with worms geared into 

wheels on the cut-off spindle, the degree of expansion 
| being shown by an indicator. At one end of the crank 


person working or navigating for hire a lighter, barge, 
boat, or other like craft, and it is enacted that if any 
| lighterman or waterman to whom a licence is granted is 
| guilty of misconduct or acts of incompetency, while 
| working as a lighterman or waterman, the court may, 
subject to an appeal to the Conservators, suspend or 
cancel his licence. As the court is not allowed to grant a 
licence for a longer period than three years, it follows 
that lightermen are under a sufficiently severe discipline. 
But further in the “bye-laws” of the company will 
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be found the following paragraphs of a still more 
disciplinary character. 
down that if any person to whom a licence has been 
granted, or the apprentice of any such person, shall 
be convicted of felony or summoned before the Lord 
Mayor, Recorder, or any Alderman of the city of 
London, or before any justice of the peace, or court of 
the company, or any two members thereof, for any 


In paragraph 41, it is laid | 


offence, misbehaviour, misconduct, or act of incompetency, | 


while working as a lighterman or waterman, “it shall be 
lawful for such Lord Mayor, Alderman, or justice, or for 


such court, or any two members thereof, before whom the | 


hearing of such complaint is about to take place, to 
require the production and deposit, by the person so 
summoned, of his licence with them, and if such person 
shall be convicted of such offence, then to endorse on such 
licence the particulars of any such conviction, and return 
such endorsed licence either to the owner thereof, or to 
the court of the company, and for such court—if the 
shall think proper so to do—to endorse, withhold, 
suspend, or refuse to renew such licence.” If this para- 
graph is fairly severe, another, numbered 55, is still 
more so, and even more explicit. It is to the effect that 
if any lighterman in the employ of, or under agreement 
to work for, any persons, shall unskilfully, re me 
or carelessly carry out any such employment, whereby 
loss or injury to life may arise, or injury may result to 
the craft so worked by him or them, or to any other craft 
on the river, or loss or injury to any goods, wares, or 
merchandises therein, or shall refuse, decline, or neglect 
to fulfil such engagements, or abscond from such employ- 
ment, without reasonable notice of such intention of 
leaving, he shall incur a penalty not exceeding three 
pounds, and shall be precluded from having and receiving 
any wages due to him for such employment. This 
terrible bye-law, which we will not quote at length, then 
goes on to say that lightermen getting drunk, or leaving 
their craft without making it fast or leaving some 
authorised person in charge of it, or committing wilful 
damage, or permitting others to commit wilful damage 
without trying to prevent them, shall incur a penalty not 
exceeding five pounds, besides which they are liable to 
have their licences endorsed with the particulars of their 
convictions by the constituted authorities. 

In this Act and these bye-laws it would seem that the 
legislature, as well as the Watermen’s Company, had 
endeavoured to guard the public against the consequences 
of conferring so complete a monopoly on lightermen, as 
they have doubtlessly done. The rules and regulations, not- 





withstanding, of Parliament and the company, the 
lightermen have come out on strike in a y, and are 
defying the authorities to enforce them. What the effect 
might be if private individuals were to bring actions 
against lightermen for breach of the bye-laws of the 
company, it is, of course, fruitless to speculate. The em- 
ployers of lightermen must know their own business best, 
a they have elected to keep quiet and accept the 
inevitable. Nevertheless, it is extremely probable that if 
a determined attempt had been made to enforce the law 
regarding lightermen refusing to do their work, a very 
important element in the present strike would have been 
eliminated. As it is, however, no attempt of the kind 
has been made, but this notwithstanding, the lightermen 
have as a body shown considerable temerity in coming out 
as they have done, and incurring the penalties to which 
they have legally, no doubt, made themselves subject. 

The life ofa lighterman has a great deal of the ideal 
about it, and his work can certainly not be described as 
unpleasant. To be constantly in the open air, when the 
weather is fine, must be very bracing and good for the 
health, and the work is not arduous. With the more 
menial duties of loading and unloading the lighterman 
has nothing todo. He confines his activity to navigating 
his craft, and deputes the more prosaic labour to the 
stevedores. We are informed that the lighterman earns 
on an average about 50s. a week, and this information we 
have received from so unimpeachable a source as Mr. 
John Thomas Moss, solicitor and secretary of the Lighter- 
men’s and Bargeowners’ Protection Association. But 
although the life of a “jolly young waterman” is plea- 
sant, it is not without its drawbacks. He is exposed to 
all weathers, and he is liable sometimes to be run into. 
These casualties, however, do not distress him much, and 
on the whole he isa happy being. At one period, indeed, of 
our national life the lightermen and watermen of the 
Thames composed a very important branch of our naval 
reserve, and were liable to be impressed and made to 
serve against their country’s enemies. Jn the capacity of 
sailors they have always borne an excellent character, and 
acquitted themselves well of their patriotic duties. But the 
Act which compelled them to serve her Majesty, should 
occasion require, has been repealed, and there is now but 
little that can disturb the equanimity of a lighterman’s 
life. There are three classes of lighters—dumb craft, 
which are propelled by long oars, sailing craft, and steam 
craft, the latter being principally tugs. The arrangement 
on board sailing craft for the remuneration of the men 
appears very fair and very just. One-third of the profits 





goes to the remuneration of the capital embarked, one- 
third to the master, and the other third to the men on 
board, of which there are never many. A tug is, how- 
ever, subject to certain limitations in respect to her 
earning power. She is not allowed to have more than six 
barges in tow, and these must be in the order of two 
abreast, and not three and three. The stoker on board a 
tug is also ship’s cook, and very elementary indeed are his 
ideas of the culinary art. To an epicure the avocation of 
a lighterman on a steam tug should not be recommended ; 
but then the appetite which the bracing air is said to 
bring with it supplies a sauce, and offers compensations, 
which would often be invaluable to the jaded palate of a 
city magnate. The duties of the lightermen may there- 
fore be briefly enumerated as consisting of taking goods 
from the ships to the wharves, or sometimes to the docks, 
and in taking fresh cargo back to the ships. It is 
admitted to be a grievance that ships are often allowed 
to put up at docks free of dock charges, and then fre- 
quently unload their goods over the side into the lighters, 
thus paying the dock companies nothing whatever. For- 
tunately, however, for the latter bodies, this is not 
always practicable. There can be no doubt, however, 
that if the shipowners were to do their own unloading, a 
great inducement to the pursuance of this practice would 
be removed, and the shipowners and dock companies 
would in the future live together in much greater har- 
mony than has heretofore been the case. Another 
curious fact about lightermen is that those plying below 
Rochester are not subject to the jurisdiction of the 
Watermen’s Company, and are, nevertheless, allowed to 
come up the river with cargo. 

In our former article on dock labour we saw how the 
docks regulated their work, and had a glance at the 
routine of the dock companies. We have now seen what 
are the functions of lightermen, and it only remains for us 
to discover what the position of the wharves is to obtain a 
fairly accurate and practical insight into the enormous 
trade of our river, and the methods by which that trade is 
regulated and transacted. At one end of the river, as we 
have seen, are the docks; great traps, as it were, for the 
capture of our large ocean-going merchant vessels, and 
for the ar tae of their cargo. Some of these docks 
have specialities; the Victoria and Albert, for instance, 
confining themselves chiefly to transit trade, or unshipping 
and shipping again—a business which requires great 
promptness and very careful organisation. Other docks, 
on the other hand, like the East and West India, for 
instance, are more for warehousing, and compete more 
directly therefore with the wharves. And now comes the 
question—the vital question, almost, as far as the docks 
are concerned—of what is the difference between wharves 
and docks? Of course, we all know what their difference 
is from an engineering point of view; but it is the differ- 
ence from a trade and a business point of view which is so 
difficult to define. Practically, there is no difference. 
This is an appalling admission to have to make, and one 
which the dock companies would probably refuse to recog- 
nise as correct; nevertheless, that is what ourinvestigations 
amount to. Docks are new-fangled inventions, wharves 
are good old-fashioned institutions; that is about the only 
difference between them. There is yet another difference, 
however, which is not to the advantage of the docks. 
Docks are constructed at a great expenditure of capital, 
for the accommodation of certain classes of vessels; a 
change takes place in shipbuilding, and they become 
obsolete. There can be no doubt that the larger the ships 
the more difficulty will they have in finding accommoda- 
tion in docks constructed for the reception of vessels of 
less tonnage. This drawback has its compensating advan- 
tages; but it remains a drawback, all the same. Of course, 
a very large vessel cannot come up the river and lie along- 
side of a wharf. There are limits beyond which it is im- 
possible for ships, as at present constructed, to discharge 
their cargoes on the quays of wharves without the inter- 
mediary of lighters; and it is quite conceivable that there 
may not be time for the delay whichlighterage involves. In 
that case the large docks are the only solution of the 
difficulty. Besides, even if the large sea-going vessels could 
afford time to discharge their cargo in mid-stream into 
lighters, this practice, if universally adopted, would be so 
embarrassing to river traffic that legislation would have 
to step in to stop it. This, indeed, has been pointed out 
during the present strike. Nevertheless, the wharves 
compete very actively with dock companies, and generally 
offer ships 10 per cent. discount on the charges prevalent 
at the docks. We made every endeavour to discover any 
signs of finality in this competition, but failed. No 
wharfinger would confess that a limit of size had been 
reached, and they all declared that they were ready to 
discharge cargo from any vessel that might present itself. 
Some admitted that they believed three thousand tons to 
be the greatest tonnage feasible in the river Thames, but 
they declined to say at what tonnage they would refuse to 
wharf aship. Indeed, we believe that the whole question 
isa matter for the discretion of the shipowners, and is 
regarded with absolute indifference by the wharfingers. 

It will surprise our readers to learn that there are only 
four legal wharfingers on the river Thames, and that Mr. 
Lafone is not one of these four. These four wharfingers 
are on the Middlesex side of the Thames, between London 
Bridge and the Tower, and own considerably more than 
four wharves ; the other wharves—and their name is 
legion—are sufferance wharves. The docks have broken 
the old monopoly of the wharves; most of the wharves 
on the Thames—although they will generally take in any 
class of merchandise—have their specialities. Thus, there 
are coal wharves, fruit wharves, iron wharves, grain 
wharves, &c.; but at all these wharves the work resembles 
very closely that at the docks. There is a staff of per- 
manent men always employed, and there is also a large 
number of casual labourers; these latter are engaged 
from time to time as exigencies require, but they are 
generally men known to the foremen of the wharves, and 
are selected by them. The contract system, although it 
exists, is not felt to be such an incubus as it is at the 
docks, and, generally speaking, the men are more con- 
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tented. There is generally a quay manager who superin- 
tends the work, and he in his turn is assisted by foremer 
of gangs. As at the docks, much of the work is done by 
hydraulic machinery. In some of the old legal wharves 
what the owner of one of the largest of them called, in 
speaking to us, “ the patriarchal system” used to prevail, 
and no labourer was ever discharged. Things have 
changed now, and the relations between employer and 
employed are no longer on a patriarchal footing, but are 
governed by the hard-and-fast laws of the value of 
labour in the labour market. For this, we understand 
that the men, who have so vociferously insisted on their 
“rights” of late, have themselves to blame. Besides, there 
is another cause actively at work militating against the 
comfortable methods of the good old times. Trade is 
done more rapidly. Where formerly a fortnight was 
considered a remarkably short we for discharging a 
cargo, the same cargo has to be discharged inaday. On 
every side ne renee is making the battle of life keener, 
and reducing the margin of comfort. Thus, for instance, 
we find the old spevialities of particular wharves disap- 
pearing ; everybody is trying to do everybody else’s trade, 
and is not content to confine himself to his own branch, 
or to stick to his last. There are still, however, certain 
wharves which retain, and probably always will retain, 
special facilities for particular trades. The coal trade is 
not one of these; and even the lightermen are feeling the 
effects of the keen competition in this branch. Coal barges 
are, of course, distinct from other lighters, but they are 
navigated by lightermen, and these cannot regard with 
equanimity the growing tendency of the day to send big 
colliers up the river to the derricks there, to deliver the 
coal straight to the coal wharves without the intermediary 
of barges at all. Nevertheless, the fruit trade seems still to 
be pretty well localised, and the fruit wharves are nearly all 
close to London Bridge. The fruit is carried in baskets from 
the wharves to the large fruit dealers by a class of men who 
are freemen of the “Fellowship of Porters,” and who have 
a monopoly of this business. Their wages are twopence for 
what is called a“turn,” which meanscarrying from the wharf 
and returning, and they do their work well and honestly. 
They are a sober and intelligent body of men, with “4 
one fault—they are a little too conservative of their 
privileges, and do not keep their ranks as full as they 
should, the result being that occasionally extra men have 
to be engaged by them, which is a species of sub-contract 
work or sweating, and these extra hands are not always as 
trustworthy or as honest as the porters themselves. This is 
an unfortunate weakness, and as the evil grows only one 
solution seems possible, namely, the abolition of their 
rights. They work very hard, however, and it has 
sometimes happened that they have been kept sg 
from 7 am. to 11 p.m., or for a day of sixteen hours; 
this, however, has only occurred in very exceptional cir- 
cumstances. 

From the above short sketch of the trade of the river 
only one conclusion can be drawn, namely, that our river 
trade is in a state of transition; the wharves and docks 
have not settled down into their respective functions; the 
competitive instincts of modern commerce will not allow 
wharfingers to confine themselves to any branch of trade, 
or to define in any way what class of ships should properly 
be dealt with by them, and what class by the docks. 
The dock companies frequently take vessels into dock 
free of charge in order to obtain their custom, 
and then find to their annoyance that the bulk of 
the cargo, instead of being put upon the quays, is 
discharged overside into lighters and conveyed to 
wharves. These compete with the docks, which cannot pay 
dividends, especially as some of them are getting obsolete, 
and others are too large or too far from London to be re- 
munerative. The Port of London, therefore, will yet 
have to suffer many things before it reaches anythin 
resembling a happy state. One thing is certain, the old 
vestiges of medizval London, which are now existing side 
by side with the latest methods of the nineteenth century, 
have a hard fight before them, and it is not quite certain 
whether they will not succeed in at least justifying their 
existence. 








A GraceFuL Act.—While the air is full of noises of strikes, it is 
pleasant to be able to record one of those acts, all too rare, which 
do so much to establish and maintain har ious relations between 
employer and employed. On Thursday last, Mr. James Paxman, 
the head of the firm, Davey, Paxman, and Co., gave a complimen- 
tary dinner at the Cups Hotel, Colchester, to two of his foremen 
who have been with him twenty-one years. Mr. Plane is head of 
the boiler shop, which has grown and grown until it is now full of 
all modern appliances. Mr, Plane has been specially successful in 
the manipulation of steel. Mr. Smith has onerous duties to 
discharge as head of a foundry which has grown almost as fast as 
the boiler shop. Before the dinner Mr. Paxman presented one 
hundred guineas to each, not without the kindly words which add 
so much to the value of a gift. The invitations to the dinner were 
numerous, and included all the principal members of the staff, and 
seven workmen who had been in the service of the firm twenty-one 
years, each of whom received a present. Several speeches were 
made, and the dinner was in every respect a perfect success, 





INSTITUTE OF MarDNYE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held at the Langthorne Rooms, Strat- 
ford, E., on Monday evening, September 2nd, presided over by Mr. 
Wymer, senior engineer surveyor, Board of Trade, London district. 
Mr. W. J. Craig read a paper, specially for the junior section, 
entitled ‘‘Scientific Triunities.” In the discussion which followed, 
the Chairman expressed himself well pleased to be in the position 
he occupied that night in resp to the invitation conveyed to 
him by the hon, secretary, and hoped that the Institute would go 
on and flourish. He pointed out that Mr. Craig evidently wished 
to impress upon the juniors that there was an abundant field for 
them to study iv, and he wished to endorse this, and express his 
own strong conviction that a very grave mistake was made in 
allowing young engineers just out of their ne to go to 
sea, They ought to be more proficient in the rudimentary prin- 
ciples and knowledge of the uses of the various details before being 
entrusted with the charge of valuable machinery, let alone the 
charge of a watch in the engine-room. The vote of thanks was 
was passed, and the proceedings terminated with an intimation 
from the chairman that the syllabus of papers before him was 
made up from September 2nd to February 23rd, 1890, the next 

per en de | . R. Bruce on ‘ Radial Valve Gear,” on the 26th 
inst., followed by one in October by Mr. Joseph Williams, on 
**Forced Draught.” 








THE BRITISH ASSOCIATION — PRESIDENTIAL 
ADDRESS, MECHANICAL SCIENCE SECTION. 





Mr. WILLIAM ANDERSON, M. Inst. C.E., delivered on Thursday 
the following address as President of the Section of Mechanical 
Science :— 

I have had considerable difficulty in selecting a subject which 
should form the main feature of my ad his ting ing 
held in Newcastle, it seemed almost imperative that I shoul 
dwell upon two industries which may be said to have had their 
genesis here; that I should direct your attention to the extraordi- 
nary development of the system of transmitting power by hydraulic 
agency, and the use of the same agency for lifting enormous 
weights or exerting mighty pressures, and that I should not neglect 
to notice a facture of specially national importance—that of 
heavy artillery, and of ships of war sent forth fully equipped and 
ready to take their places in our first line of defence. 

The desire which I felt of treating of these subjects was 
heightened by the opportunity which it would have afforded of 
paying a tribute of respect and admiration to the distinguished 
citizen of this town who by his genius and perseverance created 
the Elswick Works, raised the character of British engineering, and 
rendered his country services so eminent that her Majesty has seen 
fit to recognise them by vestowing honours higher than any which 
an engineer has hitherto been able to achieve. 

But I felt that the themes mentioned, important as they are, 
have been frequently treated of by able men, and that I would 
perhaps render more service to mechanical science if I drew your 
attention to a subject which appears to me to be bearing with daily 
augmenting force on the practical manipulation of the materials 
used in construction. I allude to the molecular structure of 
matter. This branch of science has, up to the present time, been 
left very much in the hands of the chemist and the physicist, 
and I dare say that many engineers may think that it is by no 
means desirable to change the arrangement; but [ am persuaded 
that the progress of engineering, the more exact methods of deal- 
ing with the properties of materials, the increased demands on 
their powers of endurance, render it imperatively necessary that 
mechanics should interest themselves more deeply in their internal 
structures, and in the true meaning of the laws by which their 
properties are defined. 

ive years ago, at Montreal, in his address to the Mathe- 
matical Section, Sir William Thomson took for his subject the 
ultimate constitution of matter, and discussed, in a most su; - 
tive manner, the very structure of the ultimate atoms or molecules. 
He passed in review the theories extant on the subject, and pointed 
out the progress which had been made in recent years . the 
labours of Clausius, of Clerk Maxwell, of Tait, and of others, 
among whom his own name, I may add, stands in unrivalled 
prominence. 

I will not presume to enter into the field of scientific thought 
and speculation traversed by Sir William Thomson, because I am 
only too conscious that both my mathematical knowledge and my 
acquaintance with the natural sciences is too limited to entitle the 
views which I may have formed to any respect; I propose to 
draw attention only to some general considerations, and to point 
out to what extent they practically interest the members of this 
section. 

In a lecture delivered at the Royal Institution last May, Professor 
Mendeleeff attempted to show that there existed an analogy 
between the constitution of the stellar universe and that of matter 
as we know it on the surface of the earth, and that from the 
motions of the heavenly bodies down to the minutest interatomic 
mo ts in chemi reacti the third law of Newton held 
good, and that the application of that law afforded a means of ex- 
plaining those chemical substitutions and isomerisms which are so 
characteristic, especially of organic gen 

Examined from a sufficient distance, the planetary system would 
appear as a concrete whole, endowed with invisible internal 
motions, travelling to a distant goal. Taken in detail, each mem- 
ber of the system may be involved in m t ted with 
its satellites, and again each planet and satellite is instinct with 
motions which, there is good reason to believe, extend to the ulti- 
mate atoms, and may even exist, asSir W. Thomson has su ted, 
in the atoms themselves. The total result is complete onal rium, 
and, in many cases, a seeming absence of all motion, which is, in 
reality, the consequence of dynamic equilibrium, and not the 
re of immobility or inertness. 

The mo’ ts of the bers of the stellar universe are, 
many of them, visible to the eye, and their existence needs no 
demonstration ; but the extension of the generalisation just men- 
tioned to substances lying, to all appearances, inert on the earth’s 
surface is not so — In the case of gases, indeed, it is almost 
self-evident that they are com of particles so minute as to be 
invisible, in a condition of great individual freedom. The rapid 
penetration of odours to great distances, the ready absorption of 
— and of other gases, and the ph cted with 




















‘usion, compression, and expansion seem to demonstrate this. 
One gas will rapidly penetrate another and blend evenly with it, 
even if the specific gravities be very different. The particles of 

are, as compared with their own diameters, separated widely 


rom each other; there is —_ of room for additional particles ;. 
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hence any which would, by virtue of its molecular motion, soon 
diffuse itself uniformly through a vacuum will also diffuse itself 
through one or more other gases, and once so diffused, it will 
never separate again. A notable example of this is the permanence 
of the constitution of the atmosphere, which isa mere mixture of gases. 
The oxygen and nitrogen, as determined by the examination of 
samples collected all over the world, maintain sensibly the same 
relative proportions, and even the carbonic acid, though liable to 
slight local accumulations, preserves, on the whole, a constant 
ratio, and yet the densities of these gases differ very greatly. 

Liquids, though to a much less degree than gases, are also com- 
ee of particles separated toa considerable relative distance from 
each other, and capable of unlimited motion where no opposing 
force, such as gravity, interferes; for under such circumstances 
their energy of motion is not sufficient to overcome the downward 
attractions of the earth; hence they are constrained to maintain a 
level surface. 

The occlusion of gases without sensible comparative increase of 
volume shows that the component particles are widely separated. 
Water, for example, at the freezing-point occludes above one and 
three-quarter times its own volume of carbonic oxide, and about 480 
times its volume of hydrochloric acid, with an increase of volume, in 
the latter case, of only one-third, and sulphuric acid absorbs as 
much as 600 times its bulk of methylic ether. The quantity of gas 
occluded increases directly as the pressure, which seems to indicate 
that the particles of the occluded = are as free in their move- 
ments among the particles of the liquid as they would be in an 
otherwise empty containing vessel. Liquids, therefore, are porous 
bodies whose constituent particles have great freedom of motion. 
It is no wonder, consequently, that two dissimilar liquids, placed 
in contact with each other, should interpenetrate one another com- 
pletely, if time enough be allowed; and this time, as might be 
expected, is considerably greater than that required for the blend- 
ing of gases, because of the ey! greater mobility of the particles 
of the latter. The diffusion of liquids takes place not only when 
they are in actual contact, but even when they are separated by 
partitions of a porous nature, such as plaster of Paris, unglazed 
earthenware, vegetable or animal membranes, and colloidal sub- 
stances, all of which may be perfectly watertight in the ordinary 
sense of the term, but yet powerless to prevent the particles of 
liquids making their way through simultaneously in both directions, 
The rate of diffusion increases with the temperature; but an 
increase of temperature, we know, is synonymous with increased 
molecular motion of the body, and with increased activity of this 
kind we would naturally look for more rapid interchanges of the 
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moving atoms. Such phenomena are only conceivable on the 
supposition that active molecular motion is going on in ap 
apparently still and inert mass. 

hen we come to solid substances the same phenomena appear, 
The volumes of solids do not differ greatly from the volumes of the 
liquids from which they are congealed, and the solid volumes are 
generally greater. The volume of ice, for example, is one-tenth 
greater than that of the water from which it se tes. Solid cast 
iron just floats on liquid iron, and most metals behave in the same 
way; consequently, if the liquids be porous the solids formed from 
them ant be so also; hence, as might be expected, solids also 
occlude gases ina remarkable manner. Platinum will take up five 
and a half times its own volume of hydrogen, palladium nearly 700 
times, copper 60 per cent., gold 29 per cent., silver 21 per cent, of 
hydrogen and 75 per cent. of oxygen, iron from eight to twelve 
and a half times its volume of a gaseous mixture, chiefly composed 
of carbonic oxide. Not only are gases occluded, but they are also 
transpired under favourable conditions of temperature and pres- 
sure, and even liquids can make their way through. Red-hot iron 
tubes will permit the passage of gases through their substance with 
great readiness, 

The evidence of the mobility of the atoms or molecules of solid 
bodies is overwhelming. Substances when reduced to powder, may, 
even at ordinary temperatures, be restored to the homogeneous 
solid condition by pressure only, Thus, Professor W. Spring, some 
ten years ago, produced from the oe nitrates of potassium 
and sodium, under a pressure of 13 tons to the square inch, 
homogeneous transparent masses of slightly greater specific gravity 
than the one crystals, but not otherwise to be distinguished 
from them. ore than that, from a mixture of copper filings and 
sulphur he produced, under a pressure of 34 tons per square inch, 
perfectly homogeneous cuprous sulphide, Cu, 8, the atoms of the 
two elements having being brought by pressure into so intimate a 
relation to each other that they were able to arrange themselves 
into molecules of definite proportion; and, still more remarkable, 
the carefully dried powders of potash, saltpetre, and acetate of 
soda were by pressure caused to exchange their metallic bases and 
form nitrate of soda and acetate of ay 

The same movements and changes have taken place, and are still 
going on, in Nature’s laboratory. During the countless ages with 
which geology deals, and under the enormous pressures of super- 
incumbent masses, stratified sedimentary rocks b crystallised 
and assume the appearance of rocks of igneous origin, and not 
only so, but rocks of whatever origin, crushed and ground to pieces 
by irresistible geological disturbances, reconstruct themselves into 
new forms by virtue of the still more irresistible and constant 
action of molecular forces and movements. Those who had the 

rivil of hearing Professor A. Geikie’s brilliant lecture at the 
yal Institution last session will remember the striking series of 
microscopic slides which he exhibited, and by the aid of which he 
illustrated the changes of structure to which I have alluded. At 
high temperatures the same effects are more easily produced 
on account of the greater energy of motion of the atoms or 
molecules. In the process of the manufacture of steel by 
cementation, or in case-hardening, the mere contact of iron 
with solid substances rich in carbon is sufficient to permit the latter 
to work its way into the heart of the former, while in the formation 
of malleable cast iron the carbon makes its way out of the castings 
with equal facility, it is a complete case of diffusion of solid sub- 
stances through each other, but, on account of the inferior and 
restricted mobility of the particles at ordinary temperatures, a 
higher degree of heat and longer time are needed than with 
liquids or gases, 8 a 

Again, when, by the agency of heat, molecular motion is raised 
to a pitch at which incipient me | is obtained, the particles of 
two pieces brought into contact will interpenetrate or diffuse into 
each other, the two pieces will unite into a homogeneous whole, and 
we can thus ip the full meaning of the operation know as 
“welding.” By the ordinary coarse methods but few substances 
unite in this way, because the nature of the operation prevents, or 
at any rate Mabeen, the actual contact of the two substances; but 
when molecuiar motion is excited to the a mg degree by a current 
of electricity, the faces to be joined can be brought into actual 

tact, the p of foreign substances can be excluded, and 
many metals not hitherto considered weldable, such as tool steel, 
copper, and aluminium, are readily welded, as many of us wit- 
nessed at the hands of Professor Ayrton, in the highly instructive 
lecture on electricity delivered last year at our Bath meeting. 
Again, a mere superficial union of different metals takes place 
readily under the influence of high temperature and moderate 
ressure, as we see in the operations of tinning, soldering, and 
razing. The surfaces of the metals must be made as clean as 
possible ; the solder, which melts at a lower temperature than the 
metal to be soldered or brazed, is applied, and at a comparatively 
moderate temperature and under very slight pressure the particles 
interpenetrate each other; the two metals unite and form an 
alloy, by the intervention of which the two surfaces are joined. 
This effect is very well illustrated by the action which takes place 
at the surface of contact of two dissimilar liquids. If brine, for 
example, be!placed in the lower part of a glass tube, and ordinary 
water, coloured in some way, be carefully poured on the top, a 
sharp plane of demarkation will appear, but in a short time the 
plane of separation will become blurred, and will ultimately disap- 
pear, a local blending of the two waters will take place, and will 
thus present a case of fluid-welding. 

It seems plain, therefore, that apparently inert solid masses are 
also built up of moving icles in dynamic equilibrium, for with- 
out such an assumption it would be hard to explain the phenomena 
to which I have alluded. But in addition to this evidence we can 
adduce the effects of other forms of energy, which we recognise 
under the names of radiant heat, light, and electricity. These we 
know to be forms of motion which can be communicated and con- 
verted from one to the other, from the invisible to the visible, The 
movement which we term radiant heat, acting through the instru- 
mentality of the luminiferous ether which is believed, on the 
strongest grounds, to pervade all space and all matter, is compe- 
tent to augment the quantity of movement in the particles of 
substances, and generally to cause an enlargement of volume; and 
conversely, when the particles, by contact or radiation, part with 
their heat, either to surrounding objects or to space, the quantity of 
motion is reduced, the body contracts, and this contraction goes on 
down to temperatures far below those at which we have to work in 

ractice, and consequently at all ordinary temperatures there must 
a abundant room for molecular motion. Again, energy in the 
form of light operates changes in the surface of bodies, causing 
colours to fade, and giving to photography the marvellous power 
which it pc A posing the carbonic acid of the atmo- 
sphere in the chlorophy! of green leaves, and determining chemical 
combinations, such as chlorine with hydrogen to form 2 ban ager 
acid, or carbonic oxide with chlorine to form chlorocarbonic acid, 
It is inconceivable that these effects could be produced unless the 
undulations of light were competent to modify the molecular 
motions already existing in the solid liquid and gaseous bodies 
affected. Electricity exerts a similar influence, Generated by the 
lecular mov ts caused by chemical activity, whether 
directly, as in the primary battery, or indirectly, as in the 
dynamo, it is competent to increase the molecular movements 
in bodies so as to produce the effects of heat directly applied; it 
is capable of setting up motions of such intensity as to produce 
chemical changes and decompositions, to say nothing of the whole 
series of phenomena connected with magnetism, with induction, or 
the action through space and through non-conducting bodies, 
which, as in the case of radiant heat and light, seems to imply the 
existence of an interatomic ether. Conversely, changes of mole- 
cular equilibrium, brought about by the action of external forces, 
produce corresponding changes in electrical currents: witness the 
effects of heat, for example, on conductivity and the wondrous 
revelations of molecular c nge obtained by the aid of Professor 
Hughes’ induction balance, e behaviour of explosives illustrates 
also, and in a striking manner, the effects of disturbing molecular 
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equilibrium. An pene is a substance which contains in itself, 
ina solid or liquid form, all the elements necessary to produce a 
chemical change by which it is converted into the gaseous state. 
The application of heat, of pressure, or of impact, causes, as in 
Professor Spring’s experiments, chemical union to take place, first 
at the spot where the equilibrium is disturbed by the application 
of external force, and afterwards, with great rapidity, throughout 
the mass, the disturbance being propagated either by the air 
surrounding the particles or by the luminiferous ether, with all the 
rapidity of light. The chemical reaction is lerated by the 
pressure which may arise ; for example, if the explosive be con- 
fined in the chamber of a gun, or in the bore-hole of a blast. 
High explosives, as they are termed, are comparatively inert to 
colneey ignition; but when the molecular equilibrium is suddenly 
disarranged throughout the mass by the detonation of a percussion 
fuse, combination takes place instantly throughout, and violent 
explosion follows. In a similar manner some , such as 
acetylene, cyanogen, and others, can be decomposed by detonation 
and reduced to their solid constituents. Professor Thorpe has 
devised a very beautiful lecture experiment, in which carbon 
disulphide is caused to fall asunder into carbon and sulphur by 
the detonation of fulminate of mercury fired by an electric 
spark, In these cases a reverse action takes place, but illustrates 
equally well the conversion of one form of energy into others, 
and the consequent disturbance of molecular equilibrium in the 
substances affected. It seems to me clear, therefore, that the time 
has come when the conception of dynamic equilibrium in the ulti- 
mate particles of matter in all its forms must take the place of the 
structural system of inert particles. I cannot conceive how the 
phenomena which I have enumerated can be explained on the 
supposition that matter is built up of motionless particles—how, 
for example, a stack of red and yellow bricks pot ever change 
the order of arrangement without being completely pulled 
asunder and built up again, in which case an intermediate state of 
chaos would exist; but I can easily comprehend how a dense 
crowd of people may appear as a compact mass, streaming, it may 
be, in a definite direction, and yet how each member of that mass 
is endowed with limited motion, by virtue of which he may push 
his way through without disturbing the general appearance; how 
the junction of two crowds would form one whole, though, per- 
chance, altered in character; and how even Professor Spring’s 
experiments may be explained by the supposition that the 
bystanders on the edge of a crowd would be forced, by external 
pressure, to form part of it and partake of its general movements. 

It isa suggestive fact that the product of the atomic weight of 
certain groups of substances and their specific heats is a constant 

uantity which, for the greater number of the elements, does not 

iffer much from 6°5. This implies that the quantity of heat 
necessary to raise the temperature of the atoms of any one of the 
groups to  f given extent is the same ; hence these atoms will be 
endowed with the same amount of energy atany given temperature 
and therefore would be competent to replace each other without 
disturbing the general dynamic equilibrium. 

When it is conceded that molecular motion pervades matter in 
allits forms, and that the solid passes, often insensibly, into the 
fluid, or even direct into the gaseous, it follows, almost of necessity, 
that there must be a borderland, the limits of which are deter- 
mined by temperature and pressure, in which substances are con- 
stantly changing from one state to another. This is observable 
in fusion, but to a more marked yo in evaporation, where the 
particles are being incessantly launched into space as gas, 
and return as constantly to the liquid state, Henri St. Claire 
Deville has investigated similar phenomena in chemical reactions ; 
he has found that at certain temperatures and pressures substances 
fall asunder and combine much in the way in which evaporation 
takes place, and has given the name of “dissociation” to this 
property of matter. Professor Mendeleeff and others have ex- 
tended the great French chemist’s obser , and have formu- 
lated the general law that substances are capable of dissociation at 
all temperatures, not only in the case of chemical unions, but also 
in that of solutions, 

If steel be looked upon as a solution of carbon and iron, then the 
hardening of steel is explained by the theory that dissociation 
has taken place at the Semen. at which it is suddenly cooled, 
the sudden cooling fixing the molecular motion at such an ampli- 
tude or phase that it gives a characteristic structure, one of the 
properties of which is extreme hardness, In tempering, the 
gradual communication of heat causes dissociation again to take 
place, the molecular equilibrium is modified by the increased 
energy imparted to the particles, and when suddenly cooled at any 
point there remains again a distinct substance, com d of iron 
and carbon, partly in various degrees of solution and partly free, 
and —_ possessing special mechanical qualities. That steel, and 
probably other alloys, differ in the nature of their composition 
according to the way in which they are worked, both with respect 
to heat and mechanical pressure, has been abundantly proved b 
many eminent metallurgists, and especially by Sir Frederick ‘Abel, 
in the extended researches which Bs has recently carried out, on 
the hardening of steel, for the Institution of Mechanical Engi- 
neers, and it would appear as a natural sequence that the pro- 
perties of steel would be greatly affected by the manner in which 
its temperature was changed, as we indeed find that it is when 
these changes are produ by baths of melted metals, by oil, or 
by water at different temperatures. The action which takes place 
may be illustrated by what would happen supposing that a com- 
plicated dance, such as the lancers, were suddenly stopped in various 
phases of the figures. The ae parts would always remain 
the same, but the relative distribution of the partners would vary 
continually, and analysis would show that at one time each gentleman 
was associated with a particular lady; at another, that twoladies were 
attached to a single gentleman, while a number of gentlemen had 
no partners at all; and yet, again, at another, that the movements 
which were once rectilinear have become circular. In each case the 
groups would assume a totally distinct appearance. 

In support of these views it may be stated that, as far as I know, 
no pure element is capable of being hardened or tempered, the 
reason being that no chemical change can take place when there is 
only one substance; the effect of heat or pressure, however sud- 
denly applied, produces merely a change of form which does not 
appear to carry with it any corresponding alteration of mechanical 
properties, It may be urged, however, that it is unlikely that 
alloys or solutions could be affected in a manner so marked merely 
by small changes at comparatively low temperatures ; but I would 
observe that ‘‘great and little” are relative terms, and we have 
abundant evidence of the immense effects produced by what would be 
called ‘‘little” causes, Sir Frederick Bramwell, in his address last 
year, drew attention to the importance of the ‘‘ next to nothing.” It 
is not so very long ago that any one would have been considered a 
dreamer for propounding a theory that the presence of the fraction 
of a per cent. of carbon, phosphorus, or sulphur would totally alter 
the character of iron; that the addition of one two-thousandth 
part of aluminium to molten iron would make the pasty mass as 
fluid as water ; that the presence of the smallest impurity in copper 
would have a disastrous effect on its powers of conducting elec- 
tricity ; and that the addition of one thousandth part of antimony 
would convert the ‘‘ best selected” copper into the worst conceiv- 
able. I need hardly allude to the t part played in nature by 
cy organisms, and how much of the beauty of our seas and 
rivers is derived from substances so minute that nothing but the 
electric beam of Professor Tyndall is capable of revealing their 
presence, 

There is one more circumstance connected with my subject 
to which I must draw your attention, because, though its appli- 
cation to the mechanical properties of substances is very recent, it 
promises to be of great importance. I allude to the Periodic Law 
of Dr. Mendeleeff. According to that law, the elements, arranged 
in order of their atomic weights, exhibit an evident periodicity of 
properties, and as Professor Carnelley has observed, the properties 
of the compounds of the elements are a periodic function of the 
atomic weights of their constituent elements, Acting on these 











views, Professor Roberts Austin has recently devoted much time 
and labour to testing their exactness with reference to the mechani- 
cal properties of metals. The investigation is surrounded by extra- 
ordinary difficulties, because one of the essential features of the 
inquiry is that the metals — on should be absolutely pure. 
For chemical researches, a few grains of a substance are all that is 
needed, and the requisite purity can be obtained at a moderate 
cost of time and labour; but when mechanical properties have to 
be determined considerable masses are needed, and the funds 
necessary for obtaining these are beyond the reach of most private 
individuals, I cannot help suggesting that wealthy institutions, 
such as many of those connected with our profession, could not 
employ their resources more wisely than in giving the means of 
following up the researches which Professor Roberts Austin has 
inaugurated, 

In view of the difficulty of obtaining metals of sufficient purity, 
he selected gold as his base, because that metal can be more readily 
brought to a state of purity than any other, and is not liable to 
oxidation. In a communication to the Royal Society made last 
year he shows that the metals alloyed with gold which diminish its 
tenacity and extensibility have high atomic volumes, while those 
which increase these properties have either the same atomic 
volumes as gold or have lower ones. The inquiry has only just 
been commenced, but it appears to me to promise results which, to 
the engineer, will prove as important and as fruitful of progress as 
the great generalisation of Mendeleeff has been to chemists, A 
law which can not only indicate the existence of unknown elements, 
but which can also define their properties before they are dis- 
covered, if capable of application to metallurgy, must surely yield 
most valuable results, and wil) make the compounding of alloys a 
scientific process instead of the lawless and haphazard operation 
which it is now, 

The practical importance of the views I have enunciated are, I 
think, sufficiently obvious. Everyone will admit that an externel 
force cannot be applied to a system in motion without affecting 
that motion; consequently, matter, in whatever state, cannot be 
touched without changes taking place, which will be more or less 
permanent. The application of heat will cause a change of 
volume, and, at last, a change of condition; the application of 
external stresses will also produce a change of volume; and it is 
natural to infer that there must be some relation between the two, 
and, accordingly, Professor Carnelley has drawn attention to the 
fact that the most tenacious metals have high melting-points, 
though here again there is a great want of exactness, partly on 
account of the difficulty of measuring high temperatures, and 
partly by reason of the scarcity of pure materials, 

Again, long-continued stresses, or stresses frequently applied, 
may be expected to produce oy a changes of form, and so 
we arrive at what is termed the fatigue of substances. Stretched 
beyond their elastic limits—which limits I do not suppose to exist 
wor when stresses are applied quickly—substances are perma- 
nently deformed, and the same effects follow the long application 
of heat. The constant recurrence of stresses, even those within 
the elastic limit, causes changes in the arrang tt of the particles 
of substances which slowly alter the properties of the latter, and 
in this way pieces of machinery, which theoretically were abun- 
dantly strong for the work they had to perform, have failed after 
a more or less extended period of use. e effect is intensified if 
the stresses are applied suddenly, if they reach nearly to the elastic 
limit, and if they are imposed in two or more directions at once, 
for then the molecular disturbance becomes very intense, the 
internal equilibrium is upset, and a tendency to rupture follows. 
Such cases occur in artillery, in armour-plates, in the parts of 
machinery subject to impact; and, as might be expected, the 
destructive effects do not always appear at once, but often after 
~ periods of time. 

hen considerable masses of metal have to be manipulated by 
forging or by pressure in a heated condition, the subsequent cooling 
of the mass imposes restrictions on the free movement of some, if 
not all, of the particles; internal stresses are developed which 
slowly assert themselves, and often cause unexpected failures. In 
the manufacture of dies for coining purposes, of chilled rollers, of 
shot and shell hardened in an unequal manner, spontaneous frac- 
tures take place without any apparent cause, and often after long 
delay, the reason being that the constrained molecular motion of 
the inner particles gradually extends the motion of the outer ones 
until a solution of continuity is caused. 

Similar stresses occur in such masses as crank shafts, screw 
shafts, gun hoops, &c. The late General Kalakoutsky, some seven- 
teen years ago, commenced a systematic investigation into the 
internal stresses in the tubes and hoops of guns and in armour- 
piercing shells. The method he pursued was to cut discs or rings 
about half an inch thick off the poops and shells, to divide the 
metal of each disc into from four to six rings, to fix by means of 
silver plugs, on which very finely marked cross-lines were drawn, 
from four to eight points on the surface of each ring, and then to 
measure, with extreme exactness, the changes in diameter pro- 
duced in every ring by the successive cutting out of the rings. 
Knowing by direct tests the mechanical properties of his material, 
he was able, from the changes in the diameters, to calculate 
what the tangential stresses in every part of each disc were, and to 
draw inferences as to their fitness for the work they were intended 
to perform. The same method of investigation has been pursued 
by Captain Noble of the Elswick Works, and by Lieutenant Crozier 
of the United States Artillery, with the practical result that pro- 
bably much more attention will be paid in future to the principles 
on which the annealing and hardening of steel is carried on. A 
gun hoop or tube, to be in the best condition to resist a burstin, 
stress, should have its inner surface in a state of compression, an 
its outer in a state of tension, and the hoops should be shrunk on to 
the tubes or on to each other with but very little pressure. General 
Kalakoutsky proposed, in order to set up beneficial internal stresses, 
that tubes which were being annealed should be cooled from the 
inside by a jet of steam, of air, of water, or of oil; and he advocated 
the practice of testing the effects of each new method of manu- 
facture or of treatment by the careful measurements of slices of the 
finished material instead of working at random, as is still very 
much the practice. It is evident, also, that a sample of steel cut 
out of a gun hoop or crank shaft, and tested, can afford no indica- 
tion of the available tenacity of the same sample in situ. When 
released from the constraint of its surroundings, the particles 
must, of necessity, change their condition, for the disturbing 
forces have been removed ; and the probability is that, if the steel 
be good, the test will prove satisfactory, especially if some time be 
allowed to elapse between cutting out the sample and testing it, 
and a false security will be engendered, such as has often led to 
disastrous results. 

The influence of time on steel seems to be well established ; the 
highest qualities of tool steel are kept in stock for a considerable 
3 and it seems certain that bayonets, swords, and guns are 
iable to changes, which may account for some of the unsatisfactory 
results which have manifested themselves at tests repeated after a 
considerable interval of time. As all these things have been 
hardened and tempered, there must necessarily have been 
considerable constraint put upon the freedom of motion of the 
particles. This constraint has gradually been overcome, but at 
the ee of the particular quality of the steel which it was 
a oe ly intended to secure, 

have now laid before you the views respecting the constitution 
of matter which I think are gaining ground, which explain many 
phenomena with which we are familiar, and which will serve as 
guides in our treatment of metals, and especially of alloys ; but I 
must admit that the subject is still by no means clear, that a great 
deal more definition is wanted, and that we are still awaiting the 
advent of the man who shall do for molecular physics what Newton 
did for astronomy in explaining the structure of the universe. 
One of the most remarkable features of the last thirty 
years is the introduction of ee and the wonderful 
development to which the trade in it has attained. Under 
the generic name of petroleum are embraced a vast variety of 








combinations of carbon and hydrogen, each of which is distinguished 
by some special property. At ordinary temperatures and pressures 
some are gaseous, some are liquid, and some solid, and most are 
capable of being modified by suitable treatment under various 
temperatures and pressures. The employment of petroleum in the 
arts is still extending rapidly. U: originally for illuminating 

urposes, it is now employed as fuel for heating furnaces and steam 
ees ; as a working agent in heat engines, valuable medicinal 
properties have been discovered ; and as a lubricant it stands un- 
rivalled. Asan illuminant, even in this country, it is toa large 
extent superseding every other in private houses, and even in 
public lamps, because it gives a cheaper and more brilliant light 
than ordinary gas, and leaves the consumer free from the tyranny 
of great and privileged companies. As fuel it is especially con- 
venient, cleanly, and economical. Stored in tanks of suitable con- 
struction, it is sprayed into the furnace without labour and without 
creating dust and dirt; and it is especially convenient in 
locomotive and marine work on account of the rapidity, ease, and 
cleanliness with which it can be run into the tender or into the 
oil bunkers of a ship, As a working agent in heat engines it is 
employed in two ways. First as a vapour, generated from the 
liquid petroleum contained in a boiler, very much in the same way 
as the vapour of water is used in an engine with surface condenser, 
the fuel for producing the vapour being also petroleum. Very 
signal success has been obtained Ly Mr. Yarrow and others in this 
mode of using mineral oil, especially for marine purposes and for 
engines of small power ; there seems to be no doubt that by he 
a highly volatile spirit in the boiler a given amount of fuel wi 
produce double the power obtainable by other means, and at the 
same time the machinery will be lighter and will occupy less space 
than if steam were the agent used. The other method is to inject 
a very fine spray of hot oil, associated with the proper apy 4 of 
air into the cylinder of an ordinary gas engine, and ignite it there 
by means of an electric spark or o suitable means. Attempts 
to use oil in this way date back many years. but it was not 
till 1888 that Messrs. Priestman Brothers exhibited at the 
Nottingham Show of the Royal Agricultural Society an —_— 
which worked successfully with oil, the flashing point of which 
was higher than 75 deg. Fah., and was therefore within the category 
of safe oils. The engine exhibited was very like an ordinary Otto 
gas engine, and worked in exactly the same cycle. A pump at the 
side of the engine forced air into a small receiver at a few pounds 
pressure to the square inch. The compressed air, acting by means 
of a small injector, carried with it the oil in the form of fine spray, 
which issued into a jacketted chamber heated by the exhaust, in 
which the oil was vaporised. The mingled air and oi] was thus 
raised to a temperature of about 300 deg., and was then drawn, 
with more air, into the cylinder, where, after being compressed by 
the return stroke of the piston, it was exploded by an electric 
spark, and at the end of the cycle the products of combustion were 

ischarged into the air after encircling the spray chamber and 
parting with most of their heat to the injected oil. The results of 
careful experiments made by Sir William Thomson and by myself 
on different occasions were, that 1°731b. of petroleum were con- 
sumed per brake horse-power per hour; but the combustion was 
by no means perfect, for a sheet of paper held over the exhaust 
pipe was soon thickly spattered with spots of oil. 

At the Windsor Show of the Royal Agricultural Society this year, 
Messrs. Priestman again exhibited improved forms of their engine ; 
the consumption of oil fell to 1:25 lb. per brake-horse power per 
hour, and a sheet of paper held over the exhaust remained per- 
fectly clean. They also showed a portable engine of very compact 
construction, and quite adapted to agricultural use ; the ordinary 
water cart, which has, in any case, to attend a portable steam- 
engine, being adapted to supply the water necessary to keep the 
working cylinder of the engine cool. 

It is hardly necessary to state that the use of petroleum for 
furnace purposes of all kinds is increasing very rapidly, and the 
demand has naturally reacted on the supply in promoting 
improved means of transport; and Newcastle, again, has led the 
van in this matter, for Sir William Armstrong, Mitchell and Co, 
have sent out a fleet of steamers constructed to carry the oil in 
bulk with perfect safety, boch as regards the stowage of a cargo 
so eminently shifting and with respect to risk from fire and from 
explosion. 

enormous consumption of petroleum and of natural 

frequently raises the question as to the probability of the proxi- 
mate exhaustion of the supply; and without doubt many fear to 
adopt the use of the oil, from a feeling that if such use once 
becomes general the demand will exceed the production, the price 
will rise indefinitely, and old methods of illumination, and old 
forms of fuel, will have to be reverted to, From this point of view 
it is most interesting to inquire what are the probabilities of a 
continuous supply; and such an investigation leads at once to the 

uestion, ‘‘ What is the origin of petroleum?” In the year 1877 

rofessor Mendeleeff undertook to answer this question; and as 
his theory appears to be very little known, and has never been 
fully set forth in the English language, I trust you will forgive me 
for laying a matter so interesting before you. Dr. Mendeleff com- 
mences his essay by the statement that most persons assume, 
without any special reason—excepting, perhaps, its chemical 
pn age ME na naphtha, like coal, has a vegetable origin. He 
combats this hypothesis, and points out, in the first place, that 
naphtha must have been formed in the depths of the earth. It could 
not have been produced on the surface, because it would have 
evaporated ; nor over a sea bottom, because it would have floated 
up and been dissipated by the same means. In the next place he 
shows that naphtha must have been formed beneath the very site 
on which it is found—that it cannot have come from a distance, 
like so many other geological deposits, and for the reasons given 
above, namely, that it could not be water-borne, and could not 
have flowed along the surface, while in the superficial sands in 
which it is generally found no one has ever discovered the presence 
of organised matter in sufficiently large masses to have served as 
a source for the enormous quantity of oil and gas yielded in some 
districts ; and hence it is most probable that it has risen from much 
greater depths under the influence of its own gaseous pressure, or 
floated up upon the surface of water, with which it is so frequently 
associated. 

The oil-bearing strata in Europe belong chiefly to the Tertiary 
or later geological epochs ; so that it is conceivable that in these 
strata, or in those immediately below them, carboniferous deposits 
may exist and may be the sources of the oil ; but in America and 
in Canada the oil-bearing sands are found in the Devonian and 
Silurian formations, which are either destitute of organic remains 
or contain them in insignificant quantities, Yet if the immense 
masses of hydrocarbons have been produced by chemical changes 
in carboniferous beds, equally large masses of solid carboniferous 
remains must still exist ; but of this there is absolutely no evidence, 
while cases occur in Pennsylvania where oil is obtained from the 
Devonian rocks underlying compact clay beds, on which rest coal- 
bearing strata. Had the oil been derived from the coal, it certainly 
would not have made its way downwards; much less would it have 
penetrated an impermeable stratum of clay. The conclusion 
arrived at is, that it is impossible to ascribe the formation of 
naphtha to chemical changes produced by heat and pressure in 
ancient organised remains, 

One of the first indices to the solution of the question lies in the 
situation of the oil-bearing regions. They always occur in the 
neighbourhood of, and run parallel to, mountain ranges—as, 
for example, in Pennsylvania, along the Alleghanies; in Russia, 
along the Caucasus, e crests of the ranges, formed originally 
of horizontal strata which had been forced up by internal pressure, 
must have been cracked and dislocated, the fissures widening out- 
wards, while similar cracks must have been formed at the base 
of the ranges; but the fissures would widen downwards, and 
would form channels and cavities into which naphtha, formed in 
the depths to which the fissures descended, would rise and mani- 
fest itself, especially in localities where the surface had been 
sufficiently lowered by denudation or otherwise. It is in the 
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lowest depths of these fissures that we must seek the laboratories 
in which the oil is formed ; and once produced, it must inevitably 
rise to the surface, whether forced up by its own pent-up guses or 
vapours, or floated up by paw water. In some instances 
the oil penenetrating or soaking through the surface layers loses 
its more volatile constituents by evaporation, and, in consequence, 
deposits of pitch, of carboniferous shales, and asphalte take place ; 
in other cases, the oil, impregnating sands at a lower level, is o' 
found under great pressure, and associated with forms of itself in 
a permanently gaseous state. This oi] may be distributed widely 
according to the nature of the formations or the disturbances to 
which they have been subjected ; but the presence of petroleum is 
not in any way connected with the geological age of the oil-bearing 
strata: it is simply the result of physical condition and of surface 
structure, 

According to the views of Laplace, the planetary system has been 
formed from incandescent matter torn from the solar equatorial 
regions. In the first instance this matter formed a ring analogous 
to those which we now see surrounding Saturn, and consisted of all 
kinds of substances at a high temperature, and from this mass a 
sphere of vapours, of larger diameter than the earth now has, was 
gradually se ted. The various vapours and gases which, diffused 
through each other, formed at first an atmosphere round an imagin- 
ary centre, gradually assumed form of a liquid globe and exerted 
pressures incomparably higher than those which we experience 
now at the base of our present atmospere. According to Dalton’s 
law, gases, when diffused through each other, behave as if they 
were separate ; hence the lighter gases would preponderate in the 
outer regions of the vaporous globe, while the heavier ones would 
accumulate to a larger extent at the central portion, and at the 
same time the gases circulating from the centre to the circum- 


fissures were filled, and carried with it the vapours of the newly 
formed hydrocarbons, and this mixture of vapours was conde: 
wholly or in part as soon as it reached the cooler strata. The 
chemical composition of the hydrocarbons produced will depend 
upon the conditions of temperature and pressure under which they 
are formed. It is obvious that these may vary between very wide 
limits, and hence it is that mineral oils, mineral pitch, ozokerit, 
and similar products differ so greatly from each other in the relative 
proportions of hydrogen and carbon. I may mention that artificial 

troleum has been frequently prepared by a process analogous to 
hat described above. 

Such is the theory of the distinguished philosopher, who has 
framed it not alone upon his wide chemical knowledge, but also 
upon the practical experience derived from visiting officially the 
principal oil-producing districts of Europe and America, from dis- 
cussing the subject with able men deeply interested in the oil 
industry, and of collecting all the available literature on the sub- 
ject. It is needless to remark that Dr. Mendeleeff’s views are not 
shared by every competent authority ; nevertheless the remarkable 

rmanence of oil-wells, the apparently inexhaustible evolution of 

ydrocarbon gases in certain regions, almost forces one to believe 
that the hydrocarbon products must be forming as fast as they are 
consumed, that there is little danger of the demand ever exceeding 
the supply, and that there is every prospect of oil being found in 
almost every portion of the surface of the earth, especially in the 
vicinity of great geological disturbances. Improved methods of 
boring wells will enable greater depths to be reached; and it 
should be remembered that, apart from the cost of sinking a deep 
well, there is no extra expense in working at great depths, because 
the oil generally rises to the surface or nearit. The extraordinary 
pressures, amounting to 3001b. per square inch, which have been 
din some wells, seem to me to yield conclusive evidence 





ference would expand, perform work, would coolin c« 1 , and 
atsome period would assume the liquid or even the solid state, justas 
we find the vapour of water diffused through our present atmo- 
sphere does now. That which is true of changes of physical condi- 
tion, Henri St. Claire Deville, in his brilliant theory of dissociation, 
has shown to be equally true with res to chemical changes ; 
and the cooling of the vapours forming the earth while in its 
gaseous condition was necessarily accompanied by chemical com- 
binations, which: took place chiefly on the outer surface, where 
oxides of the metals were formed; and as these are generally 
less volatile than the metals themselves, they were precipitated on 
to what there then was of liquid or solid of the earth, in the form 
of metallic rain or snow, and were again probably decomposed, in 
part at least, to their vaporous condition. The necessary conse- 
quence of this action is that the inner regions of the earth must 
consist of substances the vapours of which have high specific densi- 
ties and high molecular weights—that is to say, composed of 
elements having high atomic weights—and that the heavier elemen- 
tary substances would collect nearer the centre, while the lighter 
ones would be found nearer the surface. Our knowledge of the 
earth’s crust extends but to an insignificant distance; yet, as faras 
we do know it, we find that the arrangement above indicated pre- 
vails. Hydrogen, carbon, nitrogen, oxygen, sodium, magnesium, 
aluminium, silicon, phosphorus, sulphur, chlorine, potassium, 
calcium, substances whose atomic weights range from 1 to 40, 
became condensed, entered into every conceivable combination 
with each other, and produced substances the specific gravity of 
which averages about 24, never exceeds 4, and are found near the 
immediate surface of the globe. 

But the mean specific gravity of the earth as determined by 
Maskelyne Cavendish and others certainly exceeds 5, and con- 
sequently the inner portion of our globe must be composed of 
substances heavier than those existing on the surface, and such 
substances are os My be found among the elements with high 
atomic weights. e question arises, What elements of this 
character are we likely to find in the depths of the earth? In the 
first place, since gases diffuse through each other, a certain propor- 
tion of the elements of high atomic weight will also be found on 
the surface of the earth. Secondly, the elements forming the bulk 
of the earth must be found in the atmosphere of the sun—if, 
indeed, the earth once formed part of its atmosphere; and of all 
the elements, iron, with a specific gravity exceeding 7, and 
with an atomic weight of o, corresponds best with these 
requirements, for it is found in abundance on the surface of the 
earth ; and the spectroscope has revealed the very marked presence 
of iron in the sun, where it must be partly in the fluid and partly 
in the gaseous state; and consequently iron in large masses must 
exist in the earth; so that the mean specific vity of our planet 
may well be 5, the value which has been Setertained by inde- 
pendent means. 

_ It is not easy, however, to define in what condition the mass of 
iron which must exist in the heart of the earth is likely tobe. Iron 
is capable of forming a vast number of combinations, depending 
upon the relative proportion of the various elements present. Thus, 
in the blast-furnace, oxygen, carbon, nitrogen, calcium, silicon, 
and iron are associated, and produce, under the action of heat, 
besides various gases, a carburet of iron and slag, the latter con- 
taining chiefly silicon, calcium, and oxygen—that is to say, sub- 
stances similar to those which form the bulk of the surface of the 
earth. But these same elements, if there be an excess of oxygen, 
will not yield any carburet of iron; and the same result will follow 
if there be a deficiency of silicon and calcium, because of the large 
proportion of oxygen which they appropriate. In the same way, 
during the cooling of the earth, if oxygen, carbon, and iron were 
associated, and if the carbon were in excess of the oxygen, the 
greater part of the carbon would escape in the gaseous state, while 
the remaining would unite with the iron. It is certain that 
in the heart of the earth there must have been a deficiency of 
oxygen, because of its low specific gravity ; and the argument is 
supported by the fact that free oxygen and its compounds, with 
the lighter elements, abound on the surface. “Further, it must be 
presumed that much of the iron existing at great depths must be 
covered over and protected from oxygen by a coating of slag; so 
that, taking all these considerations into account, it is reasonable 
to conclude that deep down in the earth there exist masses 


) 


of the impermeability of the strata from under which the oil has 
been forced up, and tend to confirm the view that it must have 
been formed in regions far below any which could have contained 
organic remains. 

e weights and measures in use in this country are a source of 
considerable trouble and confusion. Besides the imperial measures, 
which are complicated enough, a great number of local units are 
in use, so that unwary strangers are not infrequently deceived, or, 
at any rate, if they hope to escape from mistakes, have to apply 
themselves to the study of local customs. In the scientific world, 
again, the metric system is now almost exclusively used, and the 
same may be said of engineers and manufacturers who have to do 
with foreign countries in which French measures are in vogue. 
The same difficulty surrounds the measurement of the power of 
motors. The unit of power is, indeed, from the nature of the 
case common to the whole world—it is unit of weight multiplied 
by unit of height—and with us the foot-pound, or 33,000 times 
the int-oonnl is generally accepted; but the difficulty lies 
in determining how the measure is to be applied. Thus, in the 
case of a water-motor—should the power be calculated by the 
energy latent in the falling water, or in the actual work 
given off by the motor? In heat engines we have to deal 
with many variables. There is the initial pressure of the working 
agent, the terminal pressure, the length of stroke, the number of 
revolutions per minute, the indica’ power in the cylinder, the 
effective power given off, and the adequacy of the means of sup- 
plying the working agent. In the early days of steam, when pres- 
sures were pretty uniform, and s bore a certain relation to 
the stroke, the diameter of a cylinder was a tolerably close index 
to the power of the engine, and such simple rules as “10 circular 
inches to the horse-power,” which prevailed among agricultural 
engineers, was tolerably intelligible. But in these days, when 
pressures, on and rates of expansion vary so greatly, the size 
of the cylinder, or cylinders, is no longer a guide, and I imagine 
that most manufacturers have ceased to class their engines by their 
nominal horse-power. The problem is pretty simple in the case of 
pumping engines, for there the nominal power may be taken, 
as it is in Holland, to be the actual work performed upon 
the water, and perhaps a similar rule might apply to motors 
driving dynamos, but for most other purposes no simple law 
is possible. In my own practice I have, for many years, 
been in the habit of classing engines by the indicated horse-power 
per one revolution for every probable initial pressure, below the 
maximum one for which the engines were designed, and for various 
rates of expansion. To facilitate the calculations, I use curves 
which give the theoretical horse-power, on the ops oye that 
steam expands according to Bayle’s law, for 10,000 cubic inches of 
steam measured at the moment of exhaust, which is, in fact, the 
volume of the cylinder in single-cylinder engines, and the volume 
of the last cylinder in compounds. These curves are calculated for 
initial pressures rising by 251b., and, in non-condensing engines, 
for the extreme range of expansion possible, and to fourteen ex- 
pansions in condensing engines. The true indicated horse-power 
ranges from 80 per cent. to 85 per cent. of the theoretical, as above 
stated, the precise percentage depending upon the construction of 
the engine. As large engines are now almost always compound, 
the size of the cylinders is no guide to tho lay mind; hence, in 
answering inquiries, it is necessary by some means to get at the 
actual horse-power expected and to settle the initial pressure, for 
on this point there is still much timidity among steam users, so that 
the engine builder has to adapt himself in this, and other par- 
ticulars, to the needs or prejudices of his customer. 

In marine engines, again, the difficulty is still greater, because 
the only measure of the effective power of the engines is the speed 
of the ship under given conditions of immersion. But the resist- 
ance of ships isa complicated matter, not perfectly ascertained 
yet, so that the speed attained in any new combination of engines 
and hull is by no means a certainty; hence some i 
measure of the power of a marine engine, depending only on the 
measurement of the cylinders and boilers, becomes very desirable. 
So ly has the want of a standard horse-power been felt by 
shipbuilders and marine engine makers, that the council of the 
North-East Coast Institution of Engineers and Shipbuilders 
appointed a committee to investigate the subject, and ot gs if 








of iron in part at least in the metallic state or d with 
carbon. 

The above views receive considerable confirmatioa from the com- 
position of meteoric matter, for it also forms a portion of the 
solar system, and originated, like the earth, from out of the solar 
atmosphere. Meteorites are most probably fragments of planets. 
and a large proportion of them include iron in their composition, 
often as carbides, in the same form as ordinary cast iron—that is 
to say, a part of the carbon is free and a part is in chemical union 
with the iron. It has been shown, besides, that all basalts con- 
tain iron, and basalts are nothing more than lavas forced by 
volcanic eruptions from the heart of the earth to its surface. The 
same causes may have led to the existence of combinations of car- 
bon with other metals. 


_ The process of the formation of petroleum seems to be the follow- 
ing. It is generally admitted that the crust of the earth is very 
thin in comparison with the diameter of the latter, and that this 
crust incloses soft or fluid substances, among which the carbides of 
iron and of other metals find a place. When, in consequence of 
cooling or some other cause, a fissure takes place through which a 
mountain range is protruded, the crust of the earth is bent, and 
at the foot of the hills fissures are formed; or, at any rate, the 
continuity of the rocky layers is disturbed, and they are rendered 
more or less porous, so that surface waters are able to make their 
way deep into the bowels of the earth, and to reach occasionally 
the heated deposits of metallic carbides, which may exist either 
in a separated condition or blended with other matter. Under such 
circumstances it is easy to see what must take Tron, or what- 
ever other metal may be present, forms an oxide with the oxygen of 
the water ; hydrogen is either set free or combined with the carbon 
which was associated with the metal, and becomes a volatile sub- 
stance—that is, naphtha. The water which had penetrated down 
to the incandescent mass was changed into steam, a portion of 
which found its way through the porous substances with which the 





possible a set of rules which would be g lly P e 
committee made its report in the spring of 1888. They took 
as their basis the indicated horse-power, under certain normal 
conditions, and rod to call this the normal indicated 
horse-power — N.J.H.P. The normal conditions are, briefly, 
the following:—(1) That the steam, of whatever boiler pres- 
sure, is expanded to the same terminal pressure. (2) t 
the expansion is effected by all engines with the same degree 
of efficiency. (3) That the piston speeds of engines of different 
lengths of stroke are rtional to the cube root of their 
respective strokes, and, Leen, that the actual loaded trial-trip 
value of piston speed may be taken as 144 times the cube root of 
the stroke in inches—1447/8”. (4) That in cases in which the 
engines and boilers bear to each other such proportions as to 
prevent condition 1 from being fulfilled without thereby mare 
condition 3, the coal consumption per I.H.P. will not be aff ; 
but will be constant for the same boiler pressure. (5) That the 
boilers are constructed in accordance with what will be generally 

ised as the average practice of the present day in respect of 
the allowance of steam room in relation to power, the diameter, 


area, and pitch of tubes, the relation of grate to heating surface, 
and the area of uptakes and funnel ; that —— na chimney 
draught is used, or, if forced draught be employed, that it does 


not exceed the natural draught ; that the horse-power is propor- 
tional to the heating surface (H), and to the cube root of the 


pressure (/ P.); and, further, that the actual loaded trial trip 
horse-power may be taken as equal to 7yth of the heating surface 
multiplied by the cube root of the pressure oak hs (6) That the 


efficiency of the engine mechanism is constant, and that the pro- 
peller is such as to secure that the engines will utilise the boiler 
power referred to in condition 5 in the manner prescribed by con- 
ditions 3 and 4, 
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Subject to these conditions, the normal indicated horse-power ig 
found by multiplying the mere of the diameter of the low. 
pressure cylinder in inches by the cube root of the stroke in inches, 
adding to the product three times the heating surface of the 
boiler in square feet, multiplying the sum by the cube root of the 
pressure, and dividing the product by 100, 


N.LELP, = (YS + 3H y P, 
100 

It is evident from this formula, and from the conditions, that 
account is taken of all the variables, and that the boiler is regarded 
as an integral part of the engine. The report gives several useful 
formule deduced from the above. Whether the expressions given 
are the most convenient possible for general marine practice or 
not, I am not competent to say, but it seems to me that 
a step has been taken in the right direction in the attempt 
which has been made to measure marine engines by some 
rational standard. The members of the committee were al] 
thoroughly practical as well as scientific men; they determined 
their constants by reference to a large of ful cases ; 
and I aeeney: ope that the question will be pursued by the 
marine engine builders on the west coast, and by the constructors 
of land engines. As engineer to the Royal Agricultural Society, | 
have frequently had to define the power of engines entered for 
competition for the society's prizes, and I have experienced the 
greatest difficulty in laying down rules for the guidance of intend. 
ing competitors, being fearful, on the one hand, of restricting 
originality, and, on the other, of admitting engines of greatly 
varying power, 

I bave expressed an opinion that the numerous engineering 
societies which exist at this day have it in their power to promote 
the advancement of mechanical science in a notable manner by 
appointing research committees, or by aiding individual investiga. 
tions from their abundant means. he North-East Coast Institu- 
tien of Engineers and Shipbuilders has done good service in their 
endeavours to establish a practical measure of the power of marine 
engines, while the Institution of Mechanical Engineers has, for the 
last ten years, been steadily promoting researches of an eminently 
practical nature. Their expenditure has reached the handsome 
sum of £1700, and their “* Proceedings” have been enriched with 
reports on the “‘ Hardening, Tempering, and Annealing of Stee),” 
on the ‘‘ Form of Rivetted Joints,” on ‘‘ Friction at High Veloci- 
ties,” on ‘‘ Marine Engine Trials,” and on the “‘ Value of the Steam 
Jacket.” The names of those who are acting on these committees 
are a guarantee that the investigations conducted by them will 
rank amo the classical werks of the profession, and will 
abundantly justify the liberal expenditure which has been incurred. 

It is im ible to conclude the address which I have had the 
honour of delivering without an allusion to the most important 
structure which engineering skill and enterprise has ever attempted. 
The Forth Bridge is rapidly approaching completion, and on 
Saturday, September 14th, Me. ker is to deliver a lecture, in 
which he will no doubt tell us when the great work is likely to be 
completed. I think that the members of this section belong suffi- 
ciently to the ‘‘ working classes” to have a claim to admission to 
the lecture, and to hear from the lips of the creator of the bridge 
the story of its inception, of its progress, and his bopes as to its 
completion. 











LAUNCHES AND TRIAL TRIPS. 


On September 9th there was launched from the yard of Messrs, 
R. Irvine and Ce., West Hartlepool, the s.s. Lillian, built to the 
order of Messrs. J. S. Allison, of West Hartlepool. The dimen- 
sions of the vessel are 231ft. Gin. by 32ft. by 16ft. 2in., moulded. 
The engines are by Messrs. Westgarth, English, and Co., Middles- 
brough, and will indicate about 600-horse power. The cylinders 
are 16hin., 26in., and 44in. by 33in., with one large boiler, 160 lb, 
working pressure, 

The steamer Persian, belonging to Messrs, F, Leyland and Co., 
went on her official trial trip on the 10th inst., after having had 
new cylinders and boiiers fitted for a working pressure of 150 |b. 
per square inch. ‘The engines, working at sixty-six revolutions, 
indicated 1250-horse power, and the vessel attained a mean speed 
of 12 knots. The foregoing work has been carried out by Messrs. 
David Rollo and Sons, engineers, of Liverpool, under the direction 
of the company’s superintendent engineer, Mr. Neville Evans, This 
is the third steamer that has been altered for the above company by 
Messrs. David Rollo and Sons. 

On Monday afternoon Messrs, Raylton, Dixon, and Co. launched 
from their Cleveland Dockyard, Middlesbrough, a fine iron screw 
steamer, which has been built for Messrs. Bailey and Leetham, of 
Hull. This vessel's leading dimensions are:—Length over all, 
287ft.; breadth, 38ft.; depth, moulded, 21ft. 9in., and having a 
deadweight capacity of about 3000 tons. She is fitted with raised 
quarter deck having short poop aft, and long bridge amidships 
extending to fore hatch and topgallant forecastle, and otherwise 
fitted as a first-class cargo steamer. Her engines, which will be 
supplied by Messrs, Westgarth, English, and Co,, of Middlesbrough, 
areof 175 nominal horse-power, with cylinders 2lin., 34in., and 56in., 
by 39in. stroke. On leaving the ways she was christened Indiana 
by Miss E. Thompson, daughter of the superintending engineer. 

On Friday, the 6th instant, Messrs. Earle’s Shipbuilding and 
Engineering Company, Hull, launched and took on her trial trip 
the s.s. Sando, which they have just completed for the Grimsby 
White Star Company, to the order of Mr. H. Smethurst, jun., of 
Grimsby, for North Sea line and traw) fishing. Her dimensions 
are 105ft. by 20ft. 6in. by 11ft. 6in., and she has a perforated fish 
well amidships, in aadition to the usual fish and ice holds ; the 
engines consist of a set of triple compounds with cylinders 12jin., 
20in., and 32in. diameter, by 22in. stroke. The vessel pr 
down the river from Hull roads to have her compasses adjusted off 
Grimsby, and a course was then made for the measured mile at 
Withernsea, where very satisfactory results were attained, the 
mean speed developed being close on 104 knots when running at 
148 revolutions with 1501b. of steam, 

On Wednesday, September 4th, Messrs, C, 8. Swan and Hunter 
launched a steel screw steamer of the following dimensions :—Length 
over all, 320ft. ; breadth, 39ft. ; depth, moulded, 25ft. 3in. The vessel, 
which is classed 100 A i at Lloyd's, and built under.special survey, 
is on the three deck grade, with full poop for first-class passengers, 
long bridge house, and topgallant forecastle, water ballast in a 
cellular double bottom all fore and aft, four steam winches, steam 
steering gear, steam windlass, extra ventilation to Italian require- 
ments for emigrants, &c. The engines are by the Wallsend Slip- 
way and Engineering Company, of the gt are type, fitted 
with steam starting and reversing gear, Kirkcaldy’s feed make up, 
&c., and capable of indicating about 1450-horse power. This vessel 
has been built to the order of Messrs. Zino Fratelli, of Savona, for 
their line between Genoa and South America. As the vessel left 
the ways she was named the Attivita by Mrs, Montaldi, of Forest 
Hall, near Newcastle. ¢ 

The steamer Adula, recently launched by Messrs. Macllwaine 
and MacColl, Belfast, went out on trial on Thursday, September 
5th. This vessel has been built for the Atlas Steamship Company, 
to the order of Messrs. Leech, Harrison, and Forwood, Liverpool, 
and the owners were represented on the trial by Mr. A. B. Forwood, 
M.P., Secretary of the Admiralty. The vessel has been specially 
arranged for service in the West Indies, being intended to call at 
the various ports round the island of Jamaica, and is fitted with 
excellent accommodation for sixty-four first-class engers. The 
Adula is 212ft, long by 29ft. beam and 13ft, deep, with triple 
engines, 18in., 30in., and 49in. diameter of cylinders, by 3din. 
stroke, steam, at 1601b. pressure, being supp ied by two steel 
boilers with six furnaces, The machinery worked without a bitch 
all day, and after compasses had been adjusted, the vessel ran at a 
speed of 12°8 knots for several hours, After the trial Mr. Forwoed 
expressed his great satisfaction at the completeness with which all 
their many and difficult requirements had been fulfilled, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 

A yirm tone is still noticeable in current business in the engi- 

neering and iron and steel trades of this district. There is no 

falling off in demand, the rise in prices of raw materials having 
now been accepted as a matter which can no longer be fought 
against, and the consequent advancement of prices in manufactured 

s being received by buyers with much less demur than a week 
or two ago was the case, : 

The official accountants of the South Staffordshire Wages Board, 
Messrs. Benjamin Smith, Son, and Wilkie, of Wolverhampton, are 
busy with their examination of the books of the twelve selected 
firms, to ascertain the selling prices of all classes of iron during 
July and August as a basis for the future regulation of wages. 
In the uncertainty as to how w will thereby be affected, and 
with the October quarterly meetings drawing near, buying in most 
departments at the moment is for the most part wisely curtailed 
within the limits dictated by present requirements, 

Though there are those who hold, as to the trade of the country 

nerally, that the current tendency to rise alike in the wages of 

pour and in the price of money is likely ultimately to reduce the 
rate of profit in business, and prevent the expansion of trade, 

et no such effect bas yet been observable in the Midlands. Here 

ysiness is in a satisfuct position, and there are not wanting 
indications that the higher evel to which it has recently risen will 
be maintained, 

Marked bars are steady at £8, and unmarked bars at £6 12s. 6d. 
upwards, For bar iron of good quality there is considerable work 
in hand on Government account, particularly for dockyard pur- 

. There is a brisk local poy for guide iron or small 
rounds at £7 5s, Plating bars are £7 15s. Hoops are £7 10s. 

Boiler plates are quoted £9 to £9 5s. 

The latest advices from Australia are of a satisfactory character. 
Trade is reported sounder out there, and the grazing and agricul- 
tural season for Australasia generally is regarded as likely to be 
the best recorded, These prospects are regarded with pleasure by 
local iron and steel masters and by manufacturers who deal wit! 
Australia in finished metal goods, The orders last received are 
heavier alike for galvanised iron, Staffordshire iron, tubes, and 
tin-piates, 

Speiter continues very dear, and in some instances as much as 
£23 10s. is demanded in Birmingham for ordinary brands. For 
forward deliveries up to March of next year the metal is obtain- 
able at £22 10s. The result of these increased prices is to increase 
the firmness in galvanised sheets to the extent of in some cases 
10s. per ton. Current rates may be quoted as £13 10s. and £14 

r ton f.o.b. Liverpool for corrugated sheets of 24 gauge. There 
isa partial revival in the general demand for galvanised sheets, 
but so long as the increased prices continue to eee —— the 
shortness of spelter supply; merchants will remain chary of givii 
out far forward orders. Black sheets are £8 15s. for doubles, an 
£9 - for trebles, whilst the thinner gauges command £10 10s. 
to £11. 

In the pig iron trade rather more movement is observable, some 
cf the producers having more room for new orders than during the 
past few weeks, Good all-mine firms ask 65s, to 65s, 6d. for forge 
torts, and part mines are 55s. to 55s, 6d. whilst common iron 
remains at 47s, 6d. Hematites are 65s.; Derbyshire sorts are 56s. ; 
and Northamptons, 55s, 

A brisk e is doing in pottery mine at 18s, 6d. delivered, and 
forge coal contracts are being placed at 8s, 6d. to 9s. 6d. per ton. 

It is generall ed as a gratifying indication of improved 
trade that the of Trade Returns for August should show, 
ome the interruption to export business occasioned by the dock 
strike in London, an appreciable, if small, increase. The Midland 
industries participate largely in the favourable figures of the Re- 
turns, Under the h ‘*machinery and millwork” there is an 
increase of £129,461. There is an improvement in iron and steel 
exports of 4°4 percent. The following are the figures specially 
relating to the industries of Birmingham and the olgeining 
centres :— 








Month of August. Eight months. 
1888. 1889. 1888, 1889, 
&£ £ £ £ 

Pig and puddled iron .. 208,650 .. 313,912 .. 1,486,296 .. 1,719,858 
Bar, es le, &c. = ww «=e «208,051 =... «(118,508 .. 1,087,653 .. 1,078,815 
R eo oe ee oe 471,081 .. 466,569 .. 3,289,222 .. 8,842,957 
a <> eas a0. os Se co SE os Sn oc. Se 
Telegraphic do. .. .. 110,823 .. 46,452 .. 876,107 .. 655,817 
Cast and wrought.. .. 401,340 .. 401,059 .. 8,189,826 .. 3,510,032 
Hoops, sheets, &c... .. 849,649 .. 876,466 .. 2,687,692 .. 2,693,310 
Oldiron .. .. .. «- 47,071 .. 47,686 .. 278,881 .. 256,015 
Steel, unwrought .. .. 113,709 .. 152,405 .. 1,085,241 1055, 
Tin-plates.. .. .. .. 521,627 .. 476,160 .. 3,797,592 .. 4,772,541 
Tin, unwrought .. .. 582,872 .. $1,820 .. 586,345 .. . 
Machinery .. .. .. 872,460 .. 978,676 .. 6,177,484 .. 7,886,195 
Steam engines ee eo 278,684 .. 801,929 .. 2,848,019 .. 2,868,412 


A noticeable feature in these returns, as in the returns for some 
months back, is the tremendous upward movement in the exports 
of wrought copper and brass. Wrought copper shows an advance 
in quantity for August of about per cent., and in value of 
about 300 per cent. Brass for the month shows an increase in 
the quantity exported of 3686 cwt., or over 60 per cent., while 
in value the increase is equivalent to about per cent. In 
yellow metal there was an advance for the month of about 188 
per cent, in quantity, and 95 per cent. in value. 

There is a good business in the machinery manufacture 
of Birmingham, the mining districts of South Africa and the east 
and west coasts of South America being the largest purchasers, 
Exporters are rapidly overcoming the difficulty occasioned by the 
dock strike in London, but the sending of goods through other 
ports is still a matter of some inconvenience, more especially where 
. —- of payment are based upon the condition, ‘‘f.o.b, 

ndon,” 

An invention has recently been registered by Messrs, Harrison's 
Iron and Steel Plate Working Company, Birmingham, which claims 
to remedy the defects of the various nailless horse-shoes already 
before the public. The shoe consists of an upper of thin sheet 
steel, which is fastened on the hoof by means of patent machinery 
fitted to the heel-plate. The patent fastening arrangement con- 
sists merely of a swivel-bolt which operates on a leather or copper 
band ing completely round the hoof. Any pressure that can 
possibly be required can thus be applied to the ee. It is 
declared that the shoe can be easily put on or removed by the most 
inexperienced person in two minutes. The only necessary tool is 
a small clock key, such as may be carried in the waistcoat pocket. 
The interior of the age is completely lined with india-rubber. 

The employers in the block chain trade of Cradley Heath have 
agreed to concede an advance of 10 per cent. in wages in January 
next, provided that the present prosperous condition of trade is 
maintained through the intervening period. 

The increased rates upon goods traffic which the railway com- 
panies serving the district have declared under the Railway and 
Canal Traffic Act, and the threatened extensions of iron manufac- 
ture upon the coast—such as the contemplated establishment of 
galvanising works at Middlesborough alluded to in my last report— 
should have had the effect of arousing Midland manufacturers from 
the apathy with which they have hitherto regarded the question 
of the improvement of their water communication with the 
ports. If this result should follow, they have scope for 
their energies in the pro to construct a canal 104 miles 
long from Birmingham through the principal iron and coal 
centres of Staffordshire, and uniting with the Weaver naviga- 
tion at Winsford. The canal would be 72ft wide, and 
would provide adequate accommodation for the estimated traffic 
of ten million tons per annum between Birmingham ,and the 

ersey. The scheme, it is calculated, would involve an outlay of 
two and a-half millions sterling, and the canal would be navigable 





for vessels and steam barges of 500 tons burden. The variations 
in the levels will be overcome by hydraulic lifts, which, with the 
attendant caissons, will absorb more than £250,000. These are 
the calculations of the engineers employed by the promoters to 
examine the route, and as their report has been approved by the 
committee, the way seems clear for the initiation of the necessary 
application to Parliament. The scheme has received the support 
of the principal landowners affected, and it is believed that the 
railway companies will take a wide view of the canal’s valve, and 
that, accepting it as an important assistant to the prosperous 
development of the district, they will not attempt to oppose its 
construction. 








NOTES FROM LANCASHIRE. 


(Form our own Correspondent.) 


Manchester.—In the iron trade of this district a strong, healthy 
tone is being maintained generally, and although there is perha 
not that pressure to buy which was the case some short time back, 
a steady business is being done, and in some brands of pig iron the 
tendency of prices is still in a hardening direction. Cheap second- 
hand parcels occasionally make their appearance in the market, 
and these have some effect on buyers, to the extent that they are 
frequently not quite so willing to pay the full prices quoted in the 
market. The position of makers is, however, not weakened by 
any underselling of this description, which is only to a very limited 
extent, nor do buyers gain any advantage by holding back. With 
very few exceptions, makers are practically independent of further 
orders for some months to come, and in many cases are only able 
to entertain a small proportion of the business which is placed 
before them. The continued strong position of the market seems 
to be fully insured, at any rate for well over the present year; and 
the only question is, whether the general trade in the country, 
upon which the iron industry largely depends, is sufficiently 
maintaining the improvement to keep up the undoubtedly large 
requirements for consumption in all descriptions, both of pig and 
finished iron. There is no indication of any appreciable slackening 
off so far as the leading engineering industries of this district are 
concerned ; but the outlook in some of the staple trades of Lanca- 
shire is not so encouraging, and in many quarters a continuance of 
the exceptional activity in shipbuilding is considered as open to 
serious question. 

The Manchester iron market on Tuesday was moderately well 
attended, and a fair amount of ey was reported. In pig iron 
there were one or two buyers for fairly large quantities, but they 
found orders difficult to place for the full amount wanted, and for 
some of the scarcer brands, such as Lincolnshire, makers were ask- 
ing slightly advanced prices. Lincolnshire forge iron especially is 
dificult to obtain from makers, and sales have been made at prices 
on the basis of 53s., less 24, delivered equal to Manchester ; foundry 
qualities, which are not quite so scarce as forge numbers, are quoted 
at about 53s. and 53s. 6d., less 24, delivered, but buyers do not 
readily pay the maximum figure. Derbyshire iron remains very 
firm at late quoted rates, the lower qualities averaging 54s., and the 
best foundry makes 55s. 6d., less 24, delivered here. Only a 7 
small business is, however, being done in this market, as Scotc' 
iron is practically relatively cheaper than Derbyshire, but the 
Derbyshire makers are able to sell so freely in Staffordshire at their 
full rates that really they do not seek after business in this district. 
For local brands quotations remain at about 51s. 6d. for forge to 
52s. 6d. for foundry, less 24, delivered equal to Manchester, and a 
moderate business continues to be done at these figures. Outside 
brands are firm at the — rem | last week, makers not quoting 
anything under 53s, 4d., net cash, for foundry brands of 
Middlesbrough delivered equal to Manchester, and Scotch makers 
are very stiff at the quotations which have been ruling for the last 
week or 80. 

In hematites there is a continued strong upward movement, with 
makers generally declining to book further orders except for small 
— and good foundry brands delivered in the Manchester 

istrict are firm at about 66s, 6d., less 24. 

A fair business is reported in the manufactured iron trade, and 
with makers mostly well sold for their present output over the 
remainder of the year, buyers have a difficulty in placing iron for 
anything like early delivery. Prices remain without quotable 
change, local bars a 17s, 6d. and Staffordshire qualities 
ep ton; hoops, £7 2s, 6d. to £7 7s. 6d.; and sheets, £8 12s. 6d. 
to £8 15s. per ton, delivered in the Manchester district. 

Steel plates suitable for boiler-making purposes are in good, 
steady demand ; and aJthough consumers seem to hesitate about 
paying the full prices now being quoted by some of the makers, 
very small concessions would induce them to place out considerable 
orders. Plates from outside districts could be bought at about 


983 | £9 5s. to £9 7s, 6d.; but local makers are firm in quoting £9 10s. 


for delivery to consumers in the neighbourhood of Manchester. 

Although in some branches there is not quite the same pressure 
of work coming forward as was the case a short time back, there 
is no real falling-off in the general activity prevailing throughout 
the engineering industries of this district, and old contracts as 
they run out are still being readily repli with new work. The 
report issued this month by the Amalgamated Society of Engineers 
shows no appreciable change in the general condition of trade set 
forth in the returns received from the various districts connected 
with the above society. There is no falling-off in trade reported 
from any of the important centres, and as regards employment 
the returns continue very satisfactory. A few additional men 
have been thrown on the books ne @ disputes in one or two districts, 
and the strike of dock labourers has also thrown out of employ- 
ment some members of the society in the London district. The 
number of unemployed in receipt of out-of-work benefit throughout 
the whole of the districts connected with the society remains, how- 
ever, considerably under 2 per cent., or much the same as it has 
been for the last few months. In the Manchester district the 
returns are about ome but there is no particular pressure for 
men in any department, the number of out-of-work members in 
receipt of support remaining about 1? per cent. of the membership 
in the above district. 

In the coal trade there is not more than a moderate business 
doing, and supplies of all descriptions of fuel are plentiful in the 
market. House fire qualities still meet with a slow demand, and 
other descriptions for iron making, steam, and general manufac- 
turing pu are not in any pressing request, engine fuel 
pene Fn nome rather a drug tf anything, with sellers taking 
under list rates to secure orders, Prices are steady, on the basis 
of about 9s. per ton for best coals, 8s, 6d. to 9s. seconds, 7s. to 
7s. 6d. common coal, 5s, 6d. to 5s, 9d. burgy, 4s. 6d. to 
4s, 9d. good qualities of slack, and 3s. 6d. to 3s. 9d. common sorts. 

In the shipping trade there is an increasing activity, and a fairl 

business is being done with good qualities of steam noon | 
sremneias about 8s, 6d. per ton delivered at the ports on the 
ersey. 

Barrow.—There is a full demand for all qualities of hematite pig 
iron, and the market shows increased indications of activity both in 
regard to the home and the foreign — impetus has 
been given to the trade by reason of the inc demand for pig 
iron on the part of steel makers. The increased make is readily 
consumed, and deliveries are so large that they are swallowing up 
not only the actual a. but are also reducing the stocks of iron 
held in warrants and otherwise. Stocks, which are comparatively 
small considering the extent of deliveries, have been reduced 
upwards of 1000 tons this week. Prices, on the other hand, are 
improving. Makers are able to obtain 57s. 6d. for parcels of mixed 
numbers of Bessemer iron net f.o.b.; and 56s. 9d. for No. 3 forge 
and foundry qualities, The opinion is generally entertained that 
prices will still advance to 60s, per ton, and that with present pros- 
pects there will be no check to the advance in prices. Steel 
makers are exceptionally well off for orders, and the demand 
maintains all its features of life and briskness. Steel rails are 
in steady demand, and large parcels are asked for on home as well 





as on foreign account. Prices have advanced to £5 7s. 6d. per ton 
for heavy sections net f.o.b., £6 10s. for light sections, and £6 15s. 
for colliery rails. In steel for shipbuilding purposes the trade is 
brisk, and when Lloyd’s Committee of Inspection visited the Barrow 
Steel Works last week, and saw the improved facilities provided 
for the production of steel shipbuilding material, they expressed 
not only their great appreciation of the excellent quality of the 
steel, and of the plates, angles, channels, &c., produced, but the 
chairman of Lloyd's, Mr. Tindall, — the opinion that with 
such good steel it was a pity, as has been the case some years ago, 
to use it only for the manufacture of steel rails, Shipbuilders are 
very well off for orders, and are at present engaged on 30,000 tons 
of steam shipping. The overtures at present being made with a 
view to future business on a large scale are likely to result in increas- 
ing the tonnage ef gemma | at Barrow. Some large orders are 
in the market for the mercantile marine, and additional Admiralty 
work has been tendered for in the belief that one or more important 
orders will come to Barrow from this source. Engineers and 
boilermakers are as full of work as possible. Iron ore is in brisk 
request, and prices are firmer at from 11s. for common qualities, 
to 14s. for best Hodbarrow sorts. The coal and coke trades are 
fully employed, and orders are plentiful, but deliveries are not 
sufficiently liberal, especially of coke, and this, especially in the 
West Cumberland district is causing some inconvenience to 
manufacturers. Another cargo of 4000 tons of petroleum oil in 
bulk has been landed at Barrow from Batoum, and ‘sales of this 
material are beginning to increase in view of the winter’s consump- 
tion. It has been determined to erect six large tanks at Liverpool 
for petroleum storage. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Cutlers Feast—the great local event of the year—came off 
with its accustomed brilliancy on September 5th. Mr. 8S. G. 
Richardson—Messrs. Southern and Richardson, cutlery manufac- 
turers—the newly-appointed Master Cutler, was installed early in 
the day, and the banquet was held in the evening, the principal 
guest being the Right Hon. Viscount Cross, M.P., who represented 
the Government. Lord Charles Beresford made his last speech 
before going on active service, He spoke in similar terms to those 
used last year, urging immediate reform in the Navy, and 
particularly insisted upon there being a large addition to the 
number of signalmen and stokers. He controverted Lord Brassey’s 
statement that the Government might be strengthened by relays 
of men from the mercantile marine. Lord Cross pointed to the 
Admiralty scheme of = twenty millions on adding seventy 
vessels of war to the fleet, as earnest of their determination to 
make Britain powerful at sea. Next day, the Master Cutler’s 
—_ had the opportunity of seeing some of the work now being 

one in Sheffield for the Admiralty, including the rolling of an 
armour-plate, weighing 40 tons, for the Royal Sovereign. This 
_ which was produced at the Cyclops Works—Messrs. Charles 

ammell and Co.—will be 18in. thick finished. The cutlery works of 
Messrs. Joseph Rodgers and Sons, and the silver and electro-plate 
establishment of Messrs. James Dixon and Sons, Cornish ce, 
were also visited. 

Taking advantage of the presence in Sheffield of Mr. C. M. Ken- 
nedy, C.B., head of the Commercial Department of the Board of 
Trade, the Master Cutler invited representatives of the Cutlers’ 
Company and the Chamber of Commerce to meet him. A private 
conversation took place on certain points of Sheffield’s trade with 
foreign countries, the outcome of which is expected to be of con- 
siderable importance in the immediate future. 

Iron and steel, according to the official returns for August, have 
been exported to the value of £2,459,212, against £2,349,771 for 
August of 1888. Unwrought steel has been sent to forei 
markets to the value of £152,404, as compared with £123,709 for 
the corresponding month of last year. Germany took a value of 
£12,533, against £8,263; Holland, £13,147, against £8072; France, 
£ , against £8236; the Uuited States, £26,641, against £30,113 ; 
British North America, £17,950, against £14,469; other countries, 
£65,551, against £44,555. In hardware and cutlery the exports 
amounted to £220,964, as compared with £260,915 for A of 
last year. The decreasing markets are Russia, Holland, ium, 
Spain and Canaries, the United States, ~~ West Indies, Chili 
Brazil, Argentine Republic, British East Indies, and Australasia ; 
the only markets which show an increase being Sweden and 
Norway, Germany, France, British Possessions in South Africa, 
and British North America. This decrease of about £40,000 on 
the month in hardware and cutlery is unexpected and dis- 
appointing. 

he National Association of Colliery Managers have held their 
second annual meeting. It took place on Friday, when Mr. S. 
Alsop, of the Pinxton Collieries, Derbyshire, presided, and the 
SS coalfields of England and Wales were represented. The 
resident stated that the Association numbered 254 members as 
against 150 last year. There were now eight branches in seven of 
the coalfields of England, Scotland, and Wales. The Association 
considered more inspectors of mines were wanted, and that those 
additional i rs should be men taken from the ranks.* In 
regard to the introduction of examination boards for the purpose 
of granting certificates to miners who are qualified in accordance 
with the a of General Rule 36, the chairman remarked 
that the object of the rule was to check, if not prevent 
the influx of unskilled labour into mines. Up to the 
present time there had been no ial machinery put in motion 
to effect the desired restriction. His own experience enabled him 
to say that if colliery managers would be at the trouble to see each 
man and boy before he received his rules, whether for the surface or 
underground, and asked him a few questions, and further, if 
strangers were put to work with known men until an opinion of 
their capacities could be formed, no ial means would need to be 
adopted to keep unskilful men out of the mines. 

Several meetings have been held this week in support of the 
dockyard labourers on strike in London. Resolutions of ie | 
were passed, and collections made. The chairman announced, 
amid cries of ‘‘shame,” that the amount contributed in Sheffield 
up to date was £18. 

The War-office authorities are again seeking for supplies of 
cutlery. Their contracts are for three years, and the quantities 
required are very large. For example, they need 660,000 razors, 
90,000 clasp knives, 9000 clasp knives with marline spikes, 660,000 
table knives and forks, and 1500 pairs of carvers. Considering the 
size of our standing army, the marvel is how the soldiers —_ 
to get through 220,000 razors and 220,000 table knives and forks 
every year. 








THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 

WHEN the official ironmasters’ returns for August were issued 
last week, and it became known that stocks had been reduced by 
not more than about 9000 tons, many speculators, both at Middles- 
brough and at Glasgow, attempted to realise, and so by the end of 
the week prices had fallen about 6d. per ton. Since then, how- 
ever, a decided improvement has taken place, and the tone of the 
Cleveland market held on Tuesday last was again quite strong, and 
buyers were by no means scarce. The price current for No, 3 g.m.b. 
for prompt delivery rose to 43s. = per ton, several lots being sold 
by merchants at that figure. Makers, asa rule, hold out for more, 
it being the opinion of many of them that for ty 7 delivery 45s. 
will be obtained before the end of the month. Forge quality is 
scarce, and cannot be bought under from 42s, 74d. to 42s. 9d, per 
ton. 

Warrants are again in steady demand, the sales made on Tuesday 
were at 43s, 6d. per ton. 
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Manufactured iron is in excellent demand and prices are still 
improving. Ship plates are £6 7s. 6d. to £6 10s. Joy ton, according 
to specification ; common bars, £6 2s. 6d. to £6 5s., and angles 
£5 17s. 6d. free on trucks at makers’ works, less 24 per cent. 
discount. 

Steel plates are still quoted at £7 5s. per ton, but heavy rails 
have advanced to from £5 5s, to £5 10s, at works, 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store fell 2866 tons last week. Duriug the month of September 
the aggregate decrease was 10,843 tons. 

Shipments of pig iron are at present somewhat retarded by the 
continued scarcity of tonnage. Last month the quantity of pig 
iron shipped reached 83,327 tons, or about the same as in July. 
The chief items were as follows, viz.:—To Scotland, 15,232 tons; to 
Germany, 25,633 tons; and to Holland, 11,471 tons. The total 
quantity of manufactured iron exported was 20,992 tons, and of 
steel 29,638 tons. 

The official statistics for August state that 100 blast furnaces 
were at work on the 3ist, or two less than at the end of July. 
Sixty-one furnaces were producing Cleveland, and the remainder 
hematite, spiegel, and basic iron. The total output of all kinds of 
pig iron was 231,413 tons. The stocks amounted in the aggregate 
to 317,685 tons. 

Twenty-five years ago the kinds of pig iron made in Cleveland 
were very few and very simple. They were, in fact, all derived 
from native ores, and varied only in number or grade. Founders, 
if they wished to make castings of special quality, were obliged to 
go to Scotland, or to the Midlands, for mixing irons, and for these 
they paid high prices. Some of them used to proclaim, in order 
to give a good impression of their products, that all their 
castings contained a percentage of Scotch. Others, that in their 
highest quality of products they used no Cleveland iron at 
all. The same ‘tone was taken by founders in other districts, 
who used to tell their customers that though their competitors 
might do so, they never used Cleveland iron. All this is now 
changed. The quality of Cleveland iron proper has greatly im- 
proved since the days referred to, a result which has been a 
about by more care in its manufacture, guided by knowledge 
gained from frequently-repeated chemical analyses. Cleveland, as 
is well known, produces a quantity of hematite pig iron made 
from Spanish ore, and fit for the manufacture of steel of the highest 
class. But outside of hematite and Cleveland brands, a great variety 
of special irons for mixing purposes are now produced. These 
include spiegel and ferro-manganese, containing various proportions 
of the latter metal ; also ferro-silicon, silico-spiegel, ferro-aluminium, 
and ferro-chrome. The present value of ferro-manganese, con- 
taining 20 per cent. of the latter ingredient, is about £4 10s. per 
ton, f.o.b., the price rising gradually according to richness, until 
for 80 per cent. it is £11 10s. perton. The production of ferro- 
silicon in the Cleveland district last year exceeded 4000 tons, the 
whole of which was easily di of. The value of this alloy, 
containing 10 per cent. of silicon, is now £4 2s, 6d. per ton, with 
proportionate increase for alloys up to 17 per cent., which are now 
easily obtainable. It has been found that bya judicious mixture of 
these special irons there is no occasion to go to distant districts in 
order to get mixing materials; every grade of hardness, softness, 
tenacity, &c., being obtained by the proper use of Cleveland iron 
alone. 

Sanitary engineering has, during the last six years, been 
receiving considerable attention in the North of England. This 
reform was certainly not inaugurated before it was needed. The 
North-East Sanitary Inspection Association, whose head quarters 
are at Newcastle, and which includes among its officers and council 
some of the leading business men of the North, has just issued its 
report for the year 1888-89. Some items of the same are deserving 
of wide circulation. 

Thus it appears that the officers of the association are of the 
opinion that in their district less than one per cent. of the com- 
munity give any heed whatever to the importance of good sanitary 
arrangements, and the mischief liable to arise from ignorance 
thereof. Thousands of homes, they say, might be sweetened 
beyond the nasal recognition of their tenants, simply by excluding 
supplies of tainted air therefrom. The report goes on to say that 
when in winter a house is closely shut up for warmth’s sake, each 
fire burning brightly draws some 20,000 cubic feet of air per hour 
from somewhere—and whence? Of course from the source of least 
resistance. Doors, windows, and walls yield this supply to some 
extent, but the balance often comes through untrapped and filthy 
waste pipes, or through boarded floors, and over ground which may 
be poisoned by defective pipe joints. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a moderate business in the Glasgow warrant 
market this week. Prices have fluctuated repeatedly, but not to 
any great extent. Outsiders are not taking to pig iron as a specu- 
lation or investment to anything like the extent that they have 
done in some former times of iron trade activity, and this fact 
explains the circumstance that warrants have not risen in propor- 
tion to the advance in the price of makers’ iron. 

The pig iron shipments were larger than usual in the past week, 
amounting to 11,533 tons, against 9405 in the corresponding week 
of last year. Of the total, 3942 tons were despatched coastwise— 
1618 to Italy, 1725 to Canada, 1490 to Holland, 1026 to Germany, 
675 to Australia, 500 to the United States, and 100 to South 
America. There are 83 furnaces in blast, against 86 at this date 
last year, and there is a marked increase in the quantity of pig 
iron being withdrawn from the warrant stores. 

Makers’ iron is scarce, and the prices firm; Gartsherrie, f.o.b. 
at Glasgow, No. 1, being quoted at 60s.; No. 3, 54s. 6d.; Coltness, 
63s. 6d. and 56s. 6d.; loan, 62s. and 56s. 6d.; Summerlee, 
62s, 6d. and 55s. 6d.; Calder, 59s. and 53s. 6d.; Carnbroe, 52s. 6d. 
and 50s. 6d.; Clyde, 56s. 9d. and 51s. 9d.; Monkland, 48s. and 
47s.; Govan, at Broomielaw, 47s. 6d. and 47s.; Shotts, at Leith, 
60s, and 55s.; Carron, at Grangemouth, 56s. and 53s. 6d.; Glen- 
garnock, at Ardrossan, 56s, 6d. and 51s, 6d.; Eglinton, 48s, and 

: llington, 50s. and 49s, 

In consequence of the large demand for hematite pig iron by the 
steel makers, the ore import trade from Spain is very busy. 
During August the imports of this ore at Clyde ports have 
amounted to 49,826 tons, against 34,540 in August, 1888; 30,540 in 
August, 1887 ; 18,988 tons in August, 1886 ; and 33,590 in A t, 
1885. The aggregate imports for the eight months reach 315,350 
tons, compared with 285.155 in the corresponding period of last 

ear, 292,981 in 1887, 199,328 in 1886, and 231,553 tons in 1885, 

e price of Campanel ore as delivered on the Clyde is 16s. 6d. to 
17s., and Rubio 15s. per ton. Considerable contracts have just 
been entered into for the import of this ore during the remainder 
of the present year and up till June, 1890, rates of freight varying 
from 7s. 1}d. to 7s, 44d. per ton, while the freight for single 
cargoes, sme 14 loading, is 7s. 6d. ; 

There was shipped from Glasgow in the past week machinery to 
the value of £12,000, of which £6650 went to Manilla, and £4115 
to Calcutta; steel goods, £7000, largely to Canada and the United 
States; general iron manufactures, £30,500, of which no less than 
£11,000 worth was despatched to Calcutta, and £6400 to Rio 
Janeiro. 

The steel trade is very fully employed, and although the pres- 
sure of new orders is not so great at present as it has been formerly, 
the prospect is very encouraging. chip plates are quoted by the 
best makers at £7 10s. per ton, less 5 per cent. discount for 
delivery in the Glasgow district; boiler-plates at £8 15s.; and 
some special qualities 5s, higher. Steel hoops have been raised 
5s., and are now quoted at £8 per ton. 

There is very great activity in the malleable iron trade. Some 
firms have orders on their books that will keep them working to 
their full capacity for the next three months, and there is no lack 





of fresh inquiry. In several instances makers have raised the 
my: of common bars 5s., quoting £6 10s. per ton, less 5 per cent., 
ut this advance is not general. The prices are, however, wef 
firm. The warehouse trade has been and is exceedingly good, 
merchants reporting that their sales during August were the 
largest for many years. It is stated that orders have been placed 
in Lanarkshire for unbranded bars for the East at £6 2s. 6d., 
which marks the important advance of 10s. upon the price formerly 
current. 

The hoop trade has been very active for the greater part of this 
year, and makers of Scotch iron hoops have announced an advance 
of 10s. a ton, making the price £7 5s, 

Of late makers of cast iron pipes have been quietly booking a 
large amount of work, mostly in moderate sized lots, and they are 
now busier than for a long time past. The prices have been 
gradually advancing, until they are now 15s. to 20s. above the 
lowest point. The iron tube works are fully occupied with home 
and foreign contracts. 

The exports of coal from Scotch ports in the past week have 
amounted to 125,625 tons, against 101,116 in the corresponding 
week of last year. But for the restrictive policy of the colliers, 
the exports would have been much greater. This week a large 
number of colliers has been on strike, and coals have been scarce, 
so that the prices have advanced to high figures, from which a 
reaction is likely to take place when the wages question is settled. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


PEOPLE at a distance must be under the impression that a a 
revails in coal and shipping quarters at Cardiff, now that Barry 
ks are beginning to figure somewhat largely in coal exports, 
but I find that unlimited confidence prevails, and one of the 
principal directors of the Taff tells me, ‘‘We have several good 
trump cards to play yet.” 

Nevertheless, that a section of the shareholders of the Taff have 
been shaken is evident by the rapid falls in stock. Taff Vales, 
after touching £300, and fluctuating from £265 to £275 for a long 
time, began with the opening of the Barry to droop, and from 
£250 fell by degrees until they were quoted last week at £208! 
Now they have sprung up again to £222, and their course will be 
watched with interest. 

No one conversant with the district can doubt but that the Taff 
and Bute Docks can hold their own, and for many years give good 
dividends, 

A fine piece of strategic chesswork is opening before the public, 
and any day a brilliant move may be expected. It may be that 
one of the great railways will figure; at all events, I do not expect 
that the war of rates is coming off. 

The usual dull season is now being entered upon, and the exports 
show a great change; but it is satisfactory to add that this is 
received with complacency, and attributed to monthly holiday, or 
other temporary cause, and that at all the ports the demand is 
good and prices firm. I have heard of 15s. being given under 
exceptional circumstances, such as loading with extreme care; but 
the prevailing figures are uncha , and best steam continues to 
be sold at 13s. 6d. to 14s.; seconds, 12s, 3d. to 12s. 6d.; and Mon- 
mouthshire, 11s, 3d. to lls. 6d. Small steam at Cardiff is quoted 
at 7s. 3d., but some coal is selling at a lower figure. 

As I anticipated, there is a steady improvement setting in with 
house coal. Large is selling at 1ls. 6d. to 11s, 9d., and small at 
9s. 6d., and it is evident from the stiffening of the market that 
these figures will not long be retained. 

Coke is as firm as ever, and the demand reminds one of the 
halcyon days when coke ovens were started in every valley, and a 
moe 9 many speculators burnt their fingers. Prices are the same— 
20s. and 21s.—and it is regarded as a favour almost to be supplied. 
I was much interested lately at a large steel works to see the 
number and variety of coke wagons waiting entrance. It was like 
the gathering of all sorts of species at a flood, and showed the 
pressing demands of steel makers, 

In the matter of iron ore ironmasters ure steadily adding to their 
piles from Llecido and elsewhere. 

The prices for all manufactured iron and steel are firm, and with 
an unmistakeable upward tendency. Pig iron quotations are the 
same, but firm; but for most things makers will not quote except 
at an advance. Ruling prices are:—Steel rails, £5 5s. to £5 1 
heavy sections, light 20s. more; Welsh bars, £6 10s. to £6 15s. ; 
steel sheets, up to £10; Bessemer blooms, to £4 1b5s.; tin-plate 
bars, to £5 10s.; Siemens, up to £6 10s, These for special kinds 
of tin-plate are being looked after, and the make of the Elba and 
at Llansamlet regarded with favour. At Cyfarthfa and Dowlais 
the make of bar is large, and at the former unprecedented, 
requiring unusual effort to keep pace with the demand. 

e threatened strike promises to be ended in its infancy, and 
an advance is regarded as certain, The manager at Ebbw Vale 
offers 5 per cent. advance to date from September Ist, and 24 
from the Ist of October. It is expected that as the steel works are 
in the habit of acting with a good deal of uniformity that this will 
be the offer all round. The tendency of things in most of the 
industries is to agitate for an advance, and if trade can be sustained 
in its present healthy condition employers will not hesitate to 
comply. 

At Messrs, Nettlefold’s, near Newport, this week, a small 
number of men put in a demand for an increase of 1s, per day. 
The wages of these men at present are 28s., and they demand 35s, 
Colliers can now earn 30s. a week easily. 

I am favoured with the returns of trade for August, and note 
that Cardiff sent away during that month 5343 tons of iron and 
steel, 689,878 tons of coal foreign, 133,242 tons coastwise, 5710 tons 
of coke, and 21,685 tons of patent fuel. Newport’s totals were— 
coal, 171,543, coastwise 88,443; iron, 12,442; coke, 95; and patent 
fuel 4461 tons. Swansea totals—86,992 coal, 1068 iron, coke, 
and 24,165 patent fuel. 

Both for patent fuel ~<' oc prices are firm. Latter are at 
16s. 6d. ; foreign are 13s, 6d. 

Amongst new oe companies I note the Ahen, in which the 
enterprising Messrs. Perch figure. There is also a new wagon 
work company at Cardiff, in which some members of the Bute 
Supply Company are interested. I am glad to hear of a likely 
good winter session for the Aberdare Mining School. 

The shipments of tin-plate at Swansea last week were small on 
account of deficient tonnage. This will be rectified next week. The 
make continues large and the demand firm ; prices the same, At the 
exchange, Swansea, this week good news was received from America, 
a better demand having setin. At the same time members de- 
liberated upon previous news which was calculated to disquiet 
many, the Americans being represented as indefatigable in their 
efforts to get a larger share of home make, and be less dependent 
upon England and Wales for “plates.” So far they have not 
attained it. Trades have their localities, Brushes at Worcester, 
boots at Nottingham, ribbon at Coventry, broadcloth at Stroud. 
Welsh makers defy America to produce an equal tin-plate to 
their own. This remains to be seen, America is solving the 
—_ of a freer use of anthracite coal by the use of breakers, 

am told at Swansea that France would take thousands of tons of 
anthracite if delivered broken into “ nubbles.” Swansea has a 
great future for its anthracite fields when the plan of getting 
— consumption is hit upon, and the American idea is worth 
noting. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


Business in all branches of the iron trade of this country moves 
on very steadily and satisfactorily, 





ee 
——<< 


A very hopeful tone is prevailing on the Silesian iron m:; 
At the teow 2 brisk activity is being kept up by the mene ae 
various demands of the unusually stirring inland trade. Plates 
and bars have not changed in price, 

In Austria-Hungary the iron market continues lively, and the 
fears of an indifferent harvest acting unfavourably on trade haye 
fortunately not become true. In all branches active demand is 
shown, export trade also getting on satisfactorily, especially that 
for magnetic iron ore to Upper Silesia. A committee of the Austrian 
Iron Convention has resolved on raising the price for manufactured 
iron 25kr. per cwt. The production of manufactured iron amounts 
to about 60,000t. per nw of which 25,000t. fall to the Alpine 
Montane Company, 20,000 t. to the Prag Iron Industry, and about 
15,000 t. to the works of Witkowitz and Teschen. The ironmasters 
are eagerly trying to profit as much as they can by the present 
uncommonly favourable conditions, and they are the more able to 
dictate higher prices, as competition in the inland is totally ex. 
cluded by the syndicates, and import next to impossible in conse. 
quence of the high tariff. Regarding the latter, a rather interest. 
ing movement has taken place just now—an agreement has been 
entered by which the Prag Iron Company will have to deliver 
2000 q.—100t.—Martin plates per week to Westphalia, 

There has not been any remarkable variation in the state of the 
Belgian iron trade, the demand for crude as well as for finished 
iron remaining very active. All the works are in brilliant opera. 
tion and prices tending upwards. An improvement seems to have 
taken place on the French iron market. Inquiries are coming for- 
ward more freely, employment is increasing, and prices have 
gained in firmness. The Longwy Company has raised forge and 
foundry pig 5f. per ton. Girders and merchant bars have also 
been advanced from 140f, to 150f. per ton, Old rails cost 92f, Pig 
being very scarce in Germany, large quantities have been exported 
from Longwy—20,000 tons forge pig at 54f., and 60,000t. at 55f. per 
ton. Wire remains pretty firm, but wire nails leave much to be 
desired. The tone of the Rhenish-Westphalian iron market is 
very hopeful, an exceedingly firm tendency prevailing in all 
branches, 

In the Siegerland and Nassau the iron ore trade is high! 
animated, best sorts of roasted steel stone being noted at M. 14:80 
tol5p.t. Pig continues in exceedingly good request—prices are 
rising. In Spiegeleisen inland as well as foreign demand is very 
lively, especially for the first quarter of the coming year. Prices 
have again been raised during the week, the 10 to 12 p.c. grade 
costing now M. 76 p.t. There is also an ly brisk demand 
for forge pig. The Rhenish-Westphalian blast furnace works have 
their air beaks filled up to the end of the first quarter; in some 
cases the Convention prices have been exceeded, and up to 
M. 68°50 p.t. has been paid for good forge quality. Foundry pig is 
bought most willingly at the lately enhanced prices, and for this 
sort also some works have demanded 2 to 4 marks more. Basic and 
Bessemer are in good call. The following prices were noted last 
week :—Good forge quality in the Siegerland, M. 66 to 67; in 
Rheinland- Westphalia, M. 67 to 68, and more; No. II., M. 65 to 
66; No. III., M.56. Foundry pig, No. I, M. 71 to72; No. IL 
M. 66; No. IIL, M. 63. Bessemer, M. 66 to 68, and higher. 
Basic, 56 to 58. Luxembourg forge is rising in price. 

The position of the manufactured iron trade continues very 
strong; for all descriptions active inquiry is coming forward. 
There is no alteration to note in the hoop business as regards 
demand and sale ; prices show a rising inclination. The plate and 
sheet business is showing great animation, and a further advance 
from M. 185 to 200 has been resolved at a meeting, the West 
German Sheet Convention, held at Kiénigswinter on the 3lst of 
August. As has already been 4 Poy steel rails and sleepers 
have been advanced another M.Op.t. Ata tendering for 6500 
tons steel rails for the Altona Railway M. 134°50 and 13750 were 
the lowest offers. No foreign houses tendered. At a tendering 
for the Wiirtemberg State railways M. 145 p.t. at works was the 
lowest offer. 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 3rd. 

Tue anthracite coal managers are mining from 125,000 tons to 
140,000 tons of coal per day, and have 80,000 tons in stock at dis- 
tributing points. Two or three meetings have been held recently, 
with a view of advancing prices, and at the last meeting a restric- 
tion of 1,000,000 tons for the month of September was agreed upon 
as a preparatory step towards an advance in prices. Next week 
there will be another meeting, and probably agree upon an advance 
of from 10c. to 25c. per ton. It is intended in this way to hurry 
up tardy eastern and western buyers, who have been acting all 
along under the belief that with a producing capacity of about 
50,000,000 tons per year, the anticipation of requirements was not 
necessary. 

The soft coal trade throughout the country is in good condition. 
An English syndicate has been endeavouring to secure possession of 
the coal mines of the Monongahela Valley, extending from Pitts- 
burg southward for forty or fifty miles, A capital of 15,000,000 
dols, has been subscri' for this purpose. The mines are on both 
sides of the river, and extend back for miles, It is one of the 
oldest coal-producing regions of the country. Another important 
operation is now in progress, looking to the consolidation of the 
Connelsville coke interests, There are 13,000 ovens there, and 
already 7000 have fallen under the management of Andrew 
Carnegie, who is not unknown in England, 

The largest steel plate rolling mill in the United States will soon 
be in operation about thirty miles from Philadelphia. An English 
company has been negotiating for the purchase of the plant of 
the Thomas Iron Company, in Pennsylvania, but the price, 
3,500,000 dols., is considered too high, and for the present the 
negotiations are off. 

e first entirely American-made gun will soon be turned out at 
Washington. An 8in. tube and jacket has just been ~—. from 
Bethlehem, Pa., to Washington. Hitherto these have been pur- 
chased abroad. : 

The Bookwalter process for making steel is receiving a great deal 
of attention in this country. The Crane Iron Company at Cata- 
sauqua, Pa., is putting ina converter. A large amount of capital 
has been put into that process in the West. The Carnegies are 
erecting two additional blast furnaces at Braddock, Pa., making 
nine which they have at that point. 

One million dollars is to be invested by the Boston Tow-Boat 
Company in increasing its barge facilities between that City and 
New York, 

It is rumoured that four large{Staffordshire potteries are to be 
removed to New Jersey. ; 

The New Jersey Steel and Iron Company is building six dynamite 
guns 50ft. long. q 

Seven million dollars has been subscribed to build the St. Louis 
Elevated Railway. 

Engineers are advocating the construction of a tunnel under the 
Harlem River, New York, at a cost of two million dollars. A 
draw-bridge was at first designed. 

The iron markets throughout the United States have been very 
active during the past week or two, particularly for rolled iron for 
construction purposes. The bar iron mills are crowded with orders, 
and prices e from 1°60 to 1:90. The nail factories east and 
west are very busy, and quotations are 1°80dols. to 2dols. Pig 
iron is very active, particularly for forge, which is quoted at 
15°50 dols, delivered at tidewater points. Southern iron furnace 
companies contemplate an advance of 25c. per ton this week. 
The structural ironmakers have more business in hand than for 
two years, The consumption of iron is rapidly increasing, and as 
stocks are light large consumers are seeking supplies for the 
balance of the season. 
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NEW COMPANIES, 


Tue following companies have just been regis- 
tered 
Atlas Steel Hoop and Wire Rod Works, Limited. 

This company was tered on the 3lst ult, 
Pe gape = of £10, oCO t in £10 shares, to manu- 
facture steel hoops, strips, nut, bolt, and all 
descriptions of drawn wire ; also the manufacture 
of steel by Siemens- Martins or other process, 
The subscribers are :— 





Shares. 

*John Cooke, Winthorpe, onan tia vam, 

manager ‘ie o <a 
D. Gillies, Redcar, ‘accountant . ae Pee 
T, Brown, Middlesbrough, cowkeeper na. eee 
E. Thompson, Middlesbrough, accountant . 
J. Livingston, jun., Middlesbrough, brass founder 
*J, 8. Thompson, Sunderland, shipowner .. .. 
*J. Linday, M.E., Bishop Auckland + 

The number of directors is not to be less than 
three nor more than seven, the first being the 
subscribers denoted by an asterisk, and Wm. 
Kettlewell, of New Leeds; qualification, £200 in 
shares or stock ; remuneration, £200 per annum, 
to be divided as they may determine, 


et 





Endolithic Ivory Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £10,000, in £1 shares, to establish 
manufactories for the process known as Dr. Hand 
Smith’s ‘‘Endolithic process,” for sinking and 
fixing colours, marks, and designs in, upon, and 


under the surfaces of various substances. The 
subscribers are :— 
Shares. 
G. H. Smith, M.A., Edith-road, West Kensington 1 
Lieut.-Col. F. G. Steuart, 16, St. — 6 1 
E. M. Davis, 137, Sutherland. avenue . sa 1 
J. D. Warren, 47, Benton-crescent, chemist... ee 1 
F. C. Pigott, 21, Addle-street, E. Cc. ' merchant ee 1 
P. C. Matthies, ’98, Mildmay- park, N as a ae 1 
P. W. Davis, Fore-street, E.C. es 1 
Registered without eee wii. Office, 
Pomona - buildings, Fore-street. P. Warnford 


Davis, secretary. 





Waterworks Syndicate, Limited. 


This company was registered on the 29th ult., 
with a capital of £15,000, in £1 shares, to acquire 
concessions and licenses for the supplying cities, 
towns, and places in Europe with water, The 
first subscribers are :— 

ram 
*W. Blaber, 34, Cromwell-road, Hov 


*R. C. Wyatt, 88, Leadenhall. weiity “E.C., bs 
merchant 1 
*F. 8. Jackson, 10, “Brunswick. gardens, WG: ;. 1 
C. Crew, 86, Cannon-street, E.C, ee ee 1 
W. Conway, $1, Oval-road, Regent’ 's Park oo es 1 
P. Wilson, é. E., 7, Breckin- -place, Kennington Z 


T. 
G. Higgins, C.E., Broadway- chambers, 8. W. 

There are not to be less than three, nor more 
than five directors; the first are the subscribers 
denoted by an asterisk ; qualification, 250 shares ; 
remuneration, £400, divisible. 





Western Light Railways Contract Company, 
Limited. 


This ee was registered on the 2nd inst. 
as a company limited by guarantee to £1 each 
member, to carry on business as contractors, 
builders, financial agents, and engineers in 
connection ‘with railways, tramways, and public 
works generally. The subscribers are :— 

Hy. Salter, 27, Clement’s-lane, financier. 

Hy. Salter, jun., 27, Clement’s-lane, financier. 

E. Salter, 27, Clement’s-lane, financier. 

Cc. Jennings, 27, Clement's-lane, accountant. 

tson, 27, Clement's- -lane, shorthand writer. 
Cee il Buckland, 27, Clement’s-lane, clerk. 
R. J. Nettleship, ‘ 27, Clement’s-lane, clerk. 


The subscribers are to appoint the first directors, 





John Greenwood and Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £8000, in £5 shares, to acq uire 
the business of a maker of pickers and pre 
and mill furnishers, heretofore carried on by John 
Greenwood at Hope Mill, Todmorden. The sub- 
scribers are :— 

Shares. 


G. Greenwood, Todmorden ed ee 
Mrs. Greenwood, Todmorden .. .. 
Mrs. E. E. Christian, Kirk Ella, Hull . 
= Wilkinson, Sheffield,  yngel of a company’. 
Mrs. Wilkinson, 8 Sheffield . es 
J. Pashley, Sheftield, spring smith . 

J. J. Thompson, 17, V —_— ‘buildings, ‘Man- 

chester, metal merchant. . 


There are to be three aidan the first are 
J. J. Thompson, T. Wilkinson, and J. Green- 
wood ; qualification, 50 shares. 


ee 





** Little Grip,” Limited. 


This company was registered on the 31st ult. 
with a capital of £7500, in £1 shares, to carry on 
business as manufacturers, dealers in and ex- 
hibitors of machines of all kinds, The subscribers 
are :— 


Shares 

W. M. Cundell, 25, Fairholme-road, West Ken- 
sington . oo ee 1 
8. W. Richards, 8, Victoria: ‘street, S.W.. 1 
R. Hardinge Williams, 47, Cannon- street, clerk” 1 

J. G. Cuthbertson Bull, VW, Bread- street: hill, 

accountant 1 
1 
1 


H. Pregce, 3, _ Paul's eniicnhe -yard, “EB. C., 
clerk 


AP. Wieland, 87, Marlborough- ili, N. W., erie 
A. Curtis, 25, ‘Ashburnham- road, clerk ‘ 


There are not to be less than rey nor more than 
seven directors ; the first to be appointed by the 
subscribers ; qualification, £100 in shares; re- 
muneration to be determined in general meeting. 





Meldreth Cement and Coprolite Syndicate, 
Limited. 


This syndicate was registered on the 3rd inst., 
with a capital of £500, in £10 shares, to acquire 
certain lands, at Meldreth, Cambridge, the pro- 
perty of Thos, W. Bowman, and to dig for 
cement, coprolite, stone, clay, brick, and tile 
earth. Registered office, High- street, Royston, 
Cambridge. 





THE PATENT JOURNAL. 
Condensed from the ag r= Al the Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘coummunicated” the 
“name and address of the communicating party are 
printed in italics. 


2nd September, 1889. 
18,782. Sarery PorTaBLe Rocktne Horsz, J. Alcock, 
Cheadle. 


18,783. STEAM Generators, W. Ripper, Sheffield. 

13,784. Horsesnogs, H. Gartside, Manchester. 

18,785. ApveRTisING, J. Hall, G. Smith, and J. F. 
Bennett, Sheffield. 

sg VENTILATING Buiipines, &c., M. Walker and 

H. Maddock, Liverpool. 

13787 “CoaTinc Iron, &¢., SHEETS with Tin, G. C. 
Fricker, London. 

13,788. GoveRNiNG the Surp.y of Grist to MAsHING 
MACHINES, R. H. Beamish, Bristol. 

13,789. ArteL RoTaRy UaRs, r., J. E., A. C., E. E., and 
H. H. Lidster, Hull. 

13,790. ee Saves for Gas Licuts, H. Humphries, 
Btaffor 

13,791. Ripce Carrine and Ties, J. Davies and W. A. 
Lloyd- -Davies, London. 

13,792. Wairewasn, J. J. Carr, Scarborough. 

13,798. ReouLaTine the PenpuLum of Cocks, W. T. 
Btory, Halifax. 

13,794. Exnaust Steam Conpensers, B. L. Rinehart, 
B 


irming! 

18,795. ToRRNo Licut into an ELecrricaL CURRENT, 
P. von Kno blosh, Sheffield. 

13,796. LicHTING Cicars, &., G. Martin, Bradford, 

13,797. Hain CLIPPERS, W. and W. H. Burman, 

irmingham. 

13,798. To1LeT Parers, B. B. Reimann, Londen. 

13,799. ORNAMENTAL Enps or Tubes, G. 8, Marshall, 

Birmingham. 

13,800. Supports of Seconpary Barrerizs, G. E. 
Heyl, Germany. 

18,801. ‘came “Warers, D. McFarlane, Glasgow. 

13, 802. EmBrorperinac Macaines, E. Buss and A. 
Saur rer, London. 

13,808. ‘Mai, Carts” for the use of CHILDREN, J. 
Simpson and 8. T. Fawcett, London. 

13,804. Pre-pisa Lirrer, R. E. E. Roberts, London. 

13,805. Carn Axues, J. E. Blackmore and 8. J. Wain- 

‘ht, jun., London. 

13,806. OPERATING Can Brakes, R. A. Kiskadden, 
London. 

13,807, Fasteners for Winpows, W. Cussans, London. 

13,808. RecuLatine the Keys of Orcans, J. J. Walker, 


ndon. 
13,809. a Over Leaves of Music, H. Waring, 


ndon. 

13,810. Cramps for Tentertnc Cuains, L, Lindley, 
mdon. 

13,811. Lace Macuinery, L. Lindley, London. 

13,812. Pocker for WEARING ApPaREL, B. Woodsford, 
mdon. 

13,818. TaBLe Forks, G. W. Muir, Glasgow. 

13, 814. Bortinc Brine under a Vacuum, ‘W. Young, 


London 

13, oe. Borimo Brine under a Low Heat in Vacuum, 

W. Young, London. 

18, 16. Bottina Bring, &c., in a Vacuum, W. Young, 
Lon 

13,817. Betts for containing Cartrivcrs, W. Light- 
wood, London. 

13,818. Seconpary Batreries, V. H. Ernst, London. 

13,819, Kxitrep Wess, R. W. Scott, London. 

13,820. Sewina Macaines, G. Meischner and H. 
Jhringer, London. 

13,821. Preventinc Horses from Runnino Away, C. 
G. Milchsack, London. 

13,822. Preparinc Foop for Catrie, &c., E. Larsen, 
London. 

14,823. InpicaTors for RarLway CARRIAGES, J. Saxby, 
jun, , London. 

13,824. PLovens, A. Walden and H. Ratcliffe, London. 

13, 825. SypHons, H. J. Nicole, London. 

13,826. VELOCIPEDE SADDLES, C. Browett and W. J. 
Picku , London. 

18,827. REVENTING the Access of Dust to RoTaTory 
buat W. Joy, London. 
3,828. Pointinc Mecnuanism for Orpnance, H. H. 
a. —(Die Actien Gesellschast Grusonwerk, Germany.) 

13,829. Descenpinc from Lorry SITUATIONS, W. Day, 
London. 

13,830. ZINC, &c., A. G. Greenway, Liverpool 

13,831. Burrer Wacon, W. P. wegen 4 a. Paffen- 
dorf, Germany.) 

13,882. InsuLators, J. T. Greenwood, Liverpool. 

18,833, CenTRIFUGAL Pumps, A. Robins, oo 

13, 834. Propucine E.ectricity, W. Boggett, don. 

13, 835. Trpau Moror, F. W. Pyle, Margate. 

13,836, WooL-wasHING Macuines, A. Deru, London. 

13,837. Stipes for Hotpine Piates, J. H. Skinner and 
E. J. Lyth, London. 

13,838. Darhuneemne ExecrricaL Currents, A. W. 
Heaviside and R. C. Jackson, London. 


8rd September, 1889. 

18,889. Osrarininc ALuminiom, H. J. Allison.—(The 
Great Western Aluminium Smelting and Refining Com- 
pany (Incorporated), United States.) 

oo Curtinc Boarps from Loos, E. Bradley, 

ndon. 

18,841. TeLEGRAPHONE, M. Wheless, London. 

13,842. Frues &c., of Frre-praces, K. McKenzie, 

urg: 

13, — Sream Enornes, P. Fergusonand W. Y. Fleming, 

W. Stuart, 


J. Burford, 


iw. 
a ApsusTABLE Sprinac GARTER, 
18,845. "tureoven TorLeT APPARATUS, 
London, 
13,846. UnDER-CLEARERS in Spinninc Corton, E. 
Nicholson, London. 
mes, Decoratine Cei.inos, J. A. and H. Wilson, 
mdon. 
13,848. Coat-coLttar, &c., ADJusTERS, E. K. Heaps, 
T. Grindley, 
anchester, 
13,850. Cottiery CacE Bumper Sprinos, B. F. Cocker, 


effield. 
18, pete i eae Tor or Cowt, W. McG. Greaves, Man- 


eld, 
13,849. IMPLEMENT for AGRICULTURE, 


er. 
tendon ConDEnsiNG Vapours of Liquips, G. Wilkinson, 
mdi 


8,853. Paornorme Ink from Dust, T. H. Tait, 
eediabureh 


4 13,854. «i Beams for Looms, J. H. Pickles and 


J. A. Pilling, Burnley. 
es a “Drop Boxes” of Looms, G. H. Hodgson, 
13,856. Boxe for Supptyisa Matcues, &c., R. Bate- 

man, Birmingham. 

13,857. hg es Cicar Hoiper and Martcu-sox, A. 

Lines, H. Bunn, and J. Mason, og ge 
18,858. Knittine Maecenas, J. W. Watts, Countes- 

tre near Rugby. 

3,859. Reautaror for Execrric Liostine, E. J. 

tie tee don, 

13,860. New SHapE for O1n, &c., Lamps, M. F. Ronalds, 

London. 

13,861. TREATMENT of Os, A. H. Allen and W. W. 

Staveley, Sheffield. 
be 862. Puzze, L. D. Williams, Norwich. 

19,808. M ean ‘for PROPELLING Macuinery, J. Bielby, 


13,864, Cuabame Accumutators, 8. C. C. Currie, Bir- 
m. 


mingham. 

— Srrap or Bett Fasteners, W. Booth, Man- 
chester. 

13,866. ManTLE Stanp, J. Goodwin, London. 

13, 867, WHEEL Skates, J. L. Crawford, Ginger. 








13, seo DanoEr of Co.isions, H. Hutchings, 


rmag) 

13,869. Overcoats, G. Riley, Leicester. 

13, 870. Doustina Frames, G, Ormondroyd and W. 
Webster, Bradford. 

13,871. Permanent Way of Raitways, J. F. Weedon, 
London. 

13,872. Heating and VentTiLaTinc Facrorizs, P. 
Parsons, London. 

13,873. Suips’ Steerinc Apparatus, G. D. Davis, 


mdon. 
18,874. H. D. Booth, London. 
18,875. FREEZING APPARATUS, A. Brunetti, London. 
13, 876. Games, J. C. Morrell, London. 
13,877. ScaLes or WEIGHING MAcHines, A. Ody, 


Bristol. 
13, — nee Enns of Rattway Ralts, J. W. Cloud, 
13,879, Te for Fiat and HoLiow Wake, G. James, 
ndon. 
13,880. Guass, M. W. Griswold and W. B. Atterbury, 
London. 
13,881. MakinG Broap Preats in Textitzs, E. Bills, 
London. 
een. TRANSPARENT TABLETS, E. Bills, 
ndon. 
13,883. Cigar Casgs, J. Needham, London. 
13,884. Musica, WaLkine-stick, E. 8. Robertson, 
mdon. 
138, wae ‘parc BanpaceEs and Bz ts, &c., G. Dean, 
13, $86, , J. Malings and W. Lag ee sontes 
13, 887. Smokine Pipes, J. E. King, 


13,888. *BorLeD PLasTER of Pa . "Champion, 
London 


13,962. Wire Hooxs or Hancers, R. Gorton, Liver- 


5th September, 1889. 


13,963. Weravine Pian and Fancy Ciotus with 
Hepp. Leavy gs, A. D. Stewart, Glasgow. 

18,964. WARDROBE, WAsH-STAND, and DRESSING TABLE 
ComBINED, G. Lilwall, Stratford-on-Avon. 

13,965. Swe.is of SautrTLe-Boxes of Looms, F, Baynes 
and J. Whalley, Halifax. 

13,966. UncapsizaB_e Lire-Boat, E. Niblett, Poulton- 
le-Fylde. 

— Breakina, &., Frax, &c., J. O. Wallace, Bel- 


‘ast. 

13,968. MoTorR-ENGrNEs AeTUATED by ANHYDROUS 
‘AMMONIA, &c., J. Heaton and G. H. Holden, Man- 
chester. 

18,969. PorTaBLE Easet, J. V. Czerkaska, Dundee. 

13, 970. Fastenrnes for Boots and Sxogs, E. Gorrill, 
Manchester. 

13,971. AUToMATICALLY LicHTING Gas, C. L. Clarke, 
AB: Briggs, and R. Macpherson, London. 

13,972, Caimnry-pots, J. Hatton, London. 

13,973. CONNECTING —” to Parcets for ADVER- 
TIsING, C. Brown, 

13,974. Liquor, &c., Sram, J. Sherwood and Sons, 
Birmingham. 

18,975. STIRRING ARRANGEMENT for Saucepans, A. E. 
Hancock, Handsworth. 

13,976. Woop-BLock Fioorine, W. H. Farr, London. 

13,977. Suarts, A. J. Dubois, London. 

13,978. LirgBuoys, 8. Black, Glasgow. 

13,979. CaLcinina CARBONACEOUS 
Cements, W. Darling, Glasgow. 

13, 980. SyPHoN VALVE CisTERNS for WATER-CLOSETS, 


Mryerats for 





i  — and Mow1nc Macutnes, 8. B. Bamford 


mdon. ’ 

13,890. GLove Fastener, T. Hooper and 8. G. Moore, 
London. 

13,891. Packise Tosacco or Cicars, H. A. T. Skyrme, 
mdon. 

13 ~  eanata Dark Suipes, R. W. Thomas, 


13, £93. — A. C. Engert, London. 

13,894. Coat Conveyors, E. Powell and 8. Pitt.—(W. 
N. Page, United States. j 

13,895. Frep-waTeER Heaters, Puririers, &c., B. F. 
Field, London. 

13,896. "Automatic Boxes for Matcues, R. C. Neal, 


mdon. 

13,897. CuitpREN’s Carts, E. E. and A. M. Wheeler, 
anchester. 

— ADJUSTABLE Easy Cuairs, J. K. Bartlett, 
nds 


on. 

13,899. Binpers or Fives, G. A. Blackburn and D. J. 
Brimm, London. 

13, (000. Swircues, W. N. Knight and W. H. Smith, 

13,901. WHeEts, J. W. Brook, E. Schaefer, and J. P. 
Shaner, London. 


13,902. ScaLes, H. Boice, London. 
13; 903. UNDULATING HeartH Furnace, A. Barker, 


London 
13, —~ Wine Bettina, J. E. Emerson and T. Midgley, 


13,905. — Sicnaturine, G. W. Cass, London. 

13, 906. Lanpina, &c., Nets, W. Baker and H. Crimp, 
London. 

13,907. NiTRO-GLYCERINE, H. H. Leigh. —(La Com- 


pagnie Forate, France.) 
H. H. Leigh.—(la 


13,908. EXxPpLosivE CARTRIDGES, 
Compagnie Forate, France.) 

ag po STEERING AppaRaTus for VessELs, G. Unden, 

mdon. 


4th September, 1889. 
13,910. Winp Guarps, T. A. Greene and C, M. Walker, 
London. 
13,911. Construction of Batu Cocks, E. Housley, 


13,912. Inkstanps, W. Ripper, Sheffield. 

. Drawine Fisres, W. Thompson, Halifax. 

. Gic Mitts, H. Morton, London. 

. Door Knoss, T. Kershaw, Halifax. 

. Mouse Trap, C. 8. Cox, Sheffield. 

. SweeTmxats, L. Noblett, Liverpool. 

. Boots and Sxogs, W. Strong, Bristol. 

. ADHESIVE Prerarations, A. M. F. Thatcher, 
London, 

13,920. Batioons, H. Balleni, Liverpoo 

13,921. Savino Lire at Sea, J. J. Gchdoraith, Swansea. 

18,922. Storinc Motive Power, K. K. Malmstrim and 

. D, Esson, London. 

13,923. Puzzie, J. H. Wharton, London. 

13,924. Evecrric Lamp Howpers, W. J. 8. Barber- 
Starkey, Manchester. 

13,925. Carpoy Hamper, A. Crosbie and H. J. Mitchell, 
Wolverhampton. 

13,926. VesseLs for Batrery Cetus, E. G. Rivers, 


levedon, 
18,927. Piates for Sotes of Boots, K. V. Robinson, 

Sheffield. 
13,928. THreapD Cop Hotpers, A. W. Finlayson, 

‘ow. 
18,929. Apparatus for SepaRaTinG F.uips, W. Bergh, 


mdon. 
13,930. AsTRONOMICAL and other TeLEscores, A. 
Rudall, London. 
13,981. HorsesHors, A. Nicoll, London. 
13, = Apparatus for POLISHING LINEN, R. William- 
m, Paisley. 

13,9: 933. Fire Licuters, R. B. Helliwell, per ee 

13, 934, SHUTTLE Boxes, R. L. Hattersley and J. Hill, 
Keighley. 

13,935. Burros, H. L. Halliburton, London. 

13, 936. FLoweRPoTs and SEED Pans, J. F. Young, 


nelly. 
13, 987. tone, C. Groves, Birmingham. 
13, ye Peas ig vasa _ Backs of Pamputets, H. G. 


130 939. "Praaee ‘Panertxo Presses, F. X. Hélzle and C. 
Spranger, 0! 

13,940. Gonsrnvoren of Joists of Umsre.uas, 8. 
Rose, Southsea. 

13,941. Boxts for Rartway CHairs, W. Thomson, 


Rochdale. 

13,942. Tip Carts, L. Béhm and K. Rumpf, Man- 
chester. 

18,943. ELevator Cars, P. M. Justice.—(Otis* Brothers 
and Co., United States.) 

13 . . tales for Raitways, I. F. Taylor, 


13,945. —_— for Seats, H. B. Evans, London. 

8,946. Apparatus for Roastinc Correr, &c, N. 
rowne.—(D. Strang, New Zealand.) 

13,947. ImpROVED PorTABLE Maze, H. A. Jones, Lon- 


on. 
13,948. Support for Farry Lamps, &c., J. Robertson, 


ndon. 
2 Stream in Borers, F. G. Broughton, 
ndaon, 
13,950. Apparatus for Houpino, &c., Letrers, 8. G. 
Browne, London. 
13,951. Vatve Gear, E. J. Woolf and J. Peebles, 


London 


13,952. SPINNING and Twistinc Macuines, E. Gessner, 


mdon. 

13,958. Drain Pires, C. Crabtree, London. 

13,954. Burton Fasteners for Guioves, E. Fisher, 

mdon. 

18,955. TRANSFORMERS for ContInvovs ELEcTRIC CuR- 
RENTS, A. Bernstein, London. 

13,956. "MANUFACTURE of INCANDESCENT Lamps, J. 
Greenwood, London. 

13,957. Propuctne an ATRLEss SuBSTANCE for ARTIFI- 
CIAL Stones, B. Mertelmeyer, London. 

13,958. ImproveD Game, A. 8. Mullord.—(F. J. Mor- 
ton, Bermuda.) 

18,959. IMPROVEMENTS in CorrgE-pots, M. E. Woods, 


ndon. 
13,960. Massvame Evecrric Currents, A. L. Shepard, 
London 


18,961. Door-KNozs, A. E. Brooke-Hunt, London. 





13,981. CenTRIFUGAL Drums for SzpaRatinG MiLk, 8. 
auberg, London. 
13, 082. ADJUSTABLE Foutpine Seat, J. J. Clipsham, 
ive: 

13,983. ADJUSTABLE Spanners, J. Winkless, sen., Bir- 
ming " 

13,984. DoUBLE-THREADED Screw for Woop, E. Hoyle, 

morden. 

18,985. Strartinc Apparatus for Enoines, W. &. 
Easson and R. Thompson, London. 

13,986. SmettTrne Cast Iron Borines, J. Hansen, 


mdon. 

13,987. Meat-cHoprinac Macuines, C. Hans and J. 
Faber, London. 

13,988. FLurp-HEATING UTensits, A. J. P. Brown and 
F. W. Coombe, London. 

13,989. Lever ATTACHMENT for Axes, A. J. P. Brown 

F. W. Coombe, London. 

13,990. ELECTRO-MAGNETIC APPARATUS, J. R. Schiller 
and C. Meyer, London. 

13,991. SELF-DRYING UMBRELLA, A. Coke, London. 

13,992. ELecTricaL Switcues, A. Slatter, London 

13,993. ELecrrica, Sarety Fuses, G. E. B. Pritchett 
and H. R. Low, Bishop's Stortford. 

13,994. FrnisHinc Giass Ware, &c., 8. Washington, 


London. 

13,995. Sprina for CLiosinc Necks of Garments, F. 
Slazenger, London. 

18,996. Cuarrs, O. 8S. Ruddock, London. 

13,997. Construction of Sxrps, Borers, &c., A. 
Spencer, London. 

13, goa GasELizrs and Gas Brackets, F. Gosman, 

13,999. , Gas, O. Brown.—(G. A. 
Goyder, Australia.) 

14,000. VELociPepgEs, E. Burstow, London, 

14,001. Testing the Harpness of SuHeiis, A. Muir- 
head, London. 

14,002. ControLttinc VEHICLES, C. Huelser.—(F. 7. 
Zeidler, Germany. 

14,003. Tosacco Pipes, M. Leo, London 

14, 004. Bo emmy the omens of Hovse Doors, 

an 


14,005. Brttiarp TaBuxs, J. J. 7,4 London. 

14,006. SHIELDING Fincers when CurTtTine "Bano, 
F. W. Barker, London. 

14,007. Breap, ‘&e., A. J, Hutchinson, London. 

14,008. CuvrcH for Daivine Horstixe MAcHINERY, G. 
Tangye and R. Gay, London. 

14,009. Cuimney Cowl, H. Jones, London. 

14,010. Suspenpers for Trousers, &c., F. W. Kitto, 





London 
14,01, Crosse ELectricaL Circuits, A. L. Shepard, 
14,012. Imrration Woop Carvine, H. B. Bentzen, 
London. 
14,013. CompounD Bu.tets, A. Greenwood, London. 
14,014. Mertat CarTripGe Cases, A. Greenwood, 


“01s. Geist TUBULAR Merat Caszs, A. Gr2enwoodg 
14,016. Chaawebe and Po.isHine Gran, W. Houghton, 
14,017, Geileueomn of ELectricat Enercy, B. Verity, 
14,018. —_— Ratn-WaTER Pipes, R. F. Brown, 
14018. "Giisieonmanteae Cart, B. H. Holmes, 
14,020. “Conaur Busxs and Sipe Steers, D. Hone, 
14,021. Goines Gear for Pump Vatves, A. Riedler, 


mdon. 

14,022. Opzratine Gear for the VaLves of Pumps, A. 
Riedler, London. 

14,023. Suprportinc MeTAL.ic BepstEaps, C. and T. B. 
Sloper, London. 

14,024. ae Mera.uic Bepsteaps, T. B. Sloper, 


14,025. Cantemses Casss, J. C. Butterfield and T. C. 
Batchelor, London. 

14,026. A New Gag, R. T. Bells, Liverpool. 

14,097. Spirit Lams, T. Wilson, Liverpool. 

14,028. Rartway Cuarrs, J. W. White, Liverpool. 

14,029. Masnine Potatogs as Foon for Carrie, J. W. 
Boardman, Liverpool. 

14,030. Hose, C. Jeffares, London. 

14,081. CarBuRETTING Gas, J. Loves, London. 

14,032. DistsFectinc CompounD, J. G. Flower and D. 

‘acdonald, London. 

14,033. Hor Arr ‘Motor, C. Wells, London. 

14,034. Srzam Enornes, C. Wells, London. 

14, 035. SicNaLLine at Sea, R. R. Little, J. Hall, and 
t. Archer, jun., London. 

a en PREPARING Corton, &c., J. A. Hart and Dr. C. 


yynes, London. 
6th September, 1889. 
14,087. Bett and Brace Connections, P. A. Martin, 
Birmingham. 


14,038. CLeaninc Spectacies, &c., J. Everard, Bir- 


mingham. 

14,039. Sarery Stirrups, &c., P. and T. Murphy, 
Tipperary. 

14,040. AUTOMATIC 
Glasgow. 

14,041. Coat-curtine Macuines, L. B. and C. W. 
Atkinson, and W. T. Goolden, London. 

14,042. Cisterns, D. Law, J. Law, jun., J. Law, J. 
Law, and G. Grant, Glasgow. 

14,043. TurEe-nIGH Universat Roiiuwe Mitts, J. 
Riley, Glasgow. 

14,044, Cocaine MILs, J. Riley, Glasgow. 

14, 045. Bicycies, R. K. Hartley, Manchester. 

14, ‘046. CaRRyInc WEFT THREADS Across Looms for 
Weavine, H. Hodgson, Bradford. 

14,047. Exectric Motors, T. H. Parker, Newbridge. 

14,048. SHARPENING PENCILS, M. Avery, North Nibley. 

14, 049, Jornt for Prpgs, J. Menzies, Glasgow. 

14, 050. 83 SMOKE Coxsumrxe APPARATUS, W. Russell, 


14,051. W. Golding, Manchester. 

14, 052. Vessets for MEASURING Liquips, J. Parish, 
Leicester. 

14,058. Steam Borers, H. B. Buckland, Newcastle- 
uctone. 
4,054. Woop Frreuicuters, E. H. Davies and J. 
"Een Gloucester. 


Measurtnc Taps, J. Corbett, 
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14,055. Pict for Desrroyinc Tape-worms, T. Ca 
‘Bristol. - 


14,056. Water Pressure Sewace Pump, H. Davey, 


on. 

14,057. Macuings for WasHine Fasrics, L. P. Hemmer, 

14,058. nee T. C. Taylor, Li 1 

> NTED CuEQuss, T. C. or, Liverpool. 

14,059. Wasuinc CLotues, &c., T. Morris, London. 

14,060. SePaRatTinc Ammonia, &c., from Gaszs, F. N. 
Macka » Liverpool. 

14,061. ELectric Sips’ Brynacte Lamps, T. W. and 
A. H. Watson, London. 

14,062. Burron Arracuments, J. H. Lynde.—(F. G. 
Lynde, India.) 

14,063. Woot and Crocuet Corron Hoxper, J. B. 
Wood, South Devon. 

14,064. CrusHerRs and Putverisers, J. Behm and J. J. 
Smith, London. 

14,065. Watcu Protectors, H. G. Hickey, London. 

14,066. TenreRInG Macuines, J. Webster and E. 
Thompson, London. 

14,067. Lirtmyc and Conveyinc Pic Iron, G. A. 
Clough and J. T. Pickering, Stockton-on-Tees. 

14,068. Tosacco Pirss, J. Skidmore, Staffordshire. 

14,069. PoRTABLE Cooxine Stoves, W. Randle, Staf- 


fordshire. 
14,070. Heavp for Harness, R. T. Parker, Dewsbury. 
14,071. Hyprav.ic Raitways, J. Needham, London. 
14,072. Fitters, G. MacDonald, London. 
14,073. WaistLinc Fireworks, W. Clayton, London. 
14,074. Ienrrmne Sarety Lamps, A. Fischer, London. 
14,075. CopPeR-PLaTe Printinc Macuines, J. Lari- 
vitre, London. 
14,076. Breakine Fiax, G. Walker, London. 
14,077. Eao, &c., Waisk, C. Lotinga, Ca: . 
— —— Corres, A. J. Boult.—(A. Sandvon, 
Belgium. 
14,079. Steam, &c., Encrxes, W. Dunbar, Liverpool. 
14,080. Canniace Wrencues, W. P. Thompson.—(W. W. 
Leggett and Co., United States.) 
14,081. Pennotpers, A. H. Durrad, London. 
14,082. FrRE-EXTINGUISHING APPaRaTus, M. Vinning, 


London. 
14,083. Croan Buncuinc Macurxes, J. W. Coughtry, 


ndon. 

14,084. Heat Recutator, 8. Mann, London. 

— Hatr-BRUSHING MacHings, G. F. 

ndon. 

14,086. Exectricat Insutatioy, W. C. Johnson and 8. 
E. Phillips, London. ‘ 

14.087. Dismvrecratise Grain, F. Quenehen and A. 
Vansteenkiste, London. 

14,088. CLeanstne Grarx, F. Quenehen and A. Van- 
steenkistee, London. 

14,089. Permanent Way of Raitways, C. P. Sandberg, 
London. 

14 090. Gas Buryers, 8S. Pitt.—(C. B. Harris, United 


. 


14,091. INCANDESCENT Gas Burners, C. B. Harris, 
ndon. 


14,092. Tosacco Pirgs, C. E. W. Towers, London. 

14,093. StrercHinc and Pressinc Trousers, W. H 
Brayshay, London. 

oo Crrcurt-cLosine Device, A. A. Goldston, 


ndon. 
14,095. Motor, C. Wells, London. 
14,096. Automatic SELLinc Macurivgs, F. L. Wellman, 


London. 
14,097. Reaprnc Macarnss, H. H. Lake.—(—. Barralilon, 
France.) 
7th September, 1889. 
14 oo Vatves for Gaszs or Liquips, H. R. Davis, 


mdon. 

14,099. Curiery, F. A. Oetzmann, London. 

14,100. Hanpies of Cases, Caskets, &c., J. Bright, 
Sheffield. 

14,101. Maxine Horn Hanpies or Scares, 8. Hill, 
Sheffield. 


14,102. Boarp for Puayusc Game of War Srratecy, 
Ww. Birmingham. 
— SuvutTtie Guarps for Looms, J. Clayton, Lon- 


on. 

14,104. Maxine CaTT.e Foop, G. Johnston, Glasgow. 

14,105. Dousie Cross-cut, SquaRinc-orF, and Groov- 
ING ——, J. R. —— ~—_- e 

14,106. CrcLe Frames, T. toms, 

14,107. Manuracture of Foorsais, W. Sykes, Hor- 


— "LETTERPRESS Prietmsc Macuives, W. Rankin, 
iw. 

14,109. Cricketinc Stumps, G. Holmes, Nottingham. 

14,110. Sarery Vaccryator, R. Macdonald, G! Ww. 

14,111. Matcu-makinc Macuivery, E. Paul, Liver- 


te. Grinxpinc and CrusHine MILL, W. Barford and 
J. E. 8. Perkins, Peterboro' 

14,113. Swircnes for Execrricat Propvisioyx, M. 
Immisch, London. 

_—. Swrtcs for E:ectricat Tramcars, M. Immisch, 


mdon. 
14,115. Gratss or Furnaces, A. Picasso and G. Peters, 
on. 
+ Disrncacine Apparatus, C. Blanke, Man- 
14117. SPRING-MAKING Macuines, H. Knipping and 
F. Hohage, London. 
14,118. Wire and Strive Puzzzz, 8. Dale, London. 
14,119. Compreation Rockine Toy, H. Solomon, Lon- 


don. 
14 120. Compixep Boot Menper and Protector, A. J. 


Oxley, London. 

14121. Improvep Agriat Macuing, G. W. Harper, 
London. 

14 122. ImproveMENTs in O11 Lamps, W. Defries and 
V. L. Feeny, London. 

14,123. BurnisHer, J. Lee, London. 

14 124. Puzzxz, J. Gregson and R. Pitfield, London. 

14 125. Fenpers, AsH-Pans, and Tipys, R. Peel, Lon- 

on. 
14,126. Camera Stanp and Case, F. Barr, Newcastle- 


on-Tyne. 

14,127, Basket Work, G. P. Taylor, Birmingham. 

14,128. ManuractuRE of Carson and the PuRIFICATION 
of Szewace, A. Turley, Leeds. 

14,129. S:z1ne Yarns, A. Bradshaw, Accrington. 

14,130. Brusnine and Frvisnine Terns Piates, W. D. 
Wright, Newport. 

14,131. Boxspms, J. Lees, Belfast. 

14,132. Utriisinc Heat, J. A. Groom, London. 

14,133. FEED-WATER Hea: D. Johnston, Glasgow. 

14,134. A Fryine Enorng, J. §. Smythies, Colchester. 

14,135. Tux Tray for Fittine in Fisninc Creers, H 
L. Platt, London. 

14,136. Macurnes for Spuxninc, &c., R. H. Holt, 


ec. 
14,137. Hotpine Siipisc Wrspows in any Position, 
. Malcolm and W. Pennington, Belfast. 
14,138. Hammocks, R. H. Holman and W. Carlton, 
Grantham. 


14,139. Lacrxe, J. Stark, London. 

14,140. Fastener, J. Stark, London. 

14,141. Perampu ators, 8. A. Johnson, London. 

14,142. Frere Encing, J. C. Merryweather and C. J. W. 

akeman, London. 

14,143. Venictes for ErevaTep Roprg-ways, H. 8. B. 
G mdon. 

14,144. Cups, W. Burley, London. 

14,145. Drarnace, P. Hoy and J. Jones, London. 

14,146. Lirg-savinc Apparatus, M. Waldner, London. 

14,147. Canpy Movutps, W. P. Thompson—{P. 7. 
Dodge, United States.) 

14,148. Maxine Tunes, &c., by Gatvanic Deposits, J. 
Kumme, Liverpool. 

14,149. Gas Lamps, W. P. Thompson.—{F. Stellwag, 
Germany. 

14,150. TREATMENT of InDIA-RUBBER, 8. Kenyon, Man- 
chester. 

14,151. Motors, V. A. Duda, London. 

14,152. Prerures, W. Hagelberg, London. 

14,153. Last for Boots and Suogs, &., C. Devost, 


14,155. Barrerigs, C. A. McEvoy, London. 

14,156. ORNAMENTING CHINA, 
pany and T. J. Bott, London. 

14,157, Sroprerine Borries, W. H. Beach, London. 

14,158. Rattway Carrs, W. Brett, London. 

14,159. Puzzix, F. @. Burstow and H. W. Kingston, 


don. 
14,160. Lockise Screw Nots, W. H. Mirfin, Man- 
chester. 


14,16]. Puturys, R. Morris and J. Wood, London. 

14,162. TREaTING ALcoHOL by Execrricity, A. de 
Méritens, London. 

14,163. Squarine, Beve.iine, &c., Woop, J. H. Kirk, 
London. 

14,164, Fzxpinc Bortiss, F. Schneider, London. 

Ss WaterProor GaRMENts, 8. Weingo 

ndon. 


tt, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





392,417, Quick-motion Vatve, J. H. Fagan, Chicago, 
Ii.—Filed June 29th, 1888. 
o_o The combination, with a valve and a 
screw- ied stem or shaft for actuating the valve, 
ofa ay movable nut engaging said shaft, 
means for locking the nut from movement endwise, 
and a hand lever engaged with the said valve stem or 
shaft, substantially as described. (2) The combina- 
tion, with a valve and a screw-threaded valve stem or 
shaft, of a longitudinally movable nut e with 
said shaft, means for locking the nut from endwise 
movement with the shaft, a d lever en, ing the 
ever 


shaft, and a locking device for holding the 


[392,417 ] 





from movement, substantially as described. (3) The 
combination, with a valve casing and yoke attached 
thereto and a valve disc, of a screw led valve 
stem or shaft, a longitudinally movable sleeve or nut 
sw and sliding endwise in the said yoke, a 
locking device or detent for holding the nut from 
endwise movement, a hand lever pivotally connected 
with the yoke and engaging the said valve stem or 
shaft, and a detent or pawl upon the hand lever, said 
yoke ded with notches to engage said pawl, 
substantially as described. 
392,470. Oreratinc ALTERNATE CURRENT Morors, 
W. Stanley. jun., Great Barrington, Mass.—Filed 
December 9th, 1887. 
Claim.—{1) The hereinbefore-described method of 
ting electric motors, which consists in D 
the motor toa synchronised speed by commutating 
currents to produce in the field magnet such a polarity 
as will cause a continuous torque between the arma- 
ture and field magnets, and in supplying independent 


[392.470] 




















currents continuous in direction, and thereby render- 
ing the strength of the field magnet approximately 
constant. (2) The hereinbef: described method of 
operating electric motors, which consists in transmit- 
ting alternating electric currents yer the arma- 
ture, and in generating continuous el ic currents 
in an independent circuit by the movement of the 
armature, and creating a field for the armature by 
such continuous currents. 


408,234. Harrow, J. T. Hamilton, Council Bluffs, 
lowa.—Filed November 30th, 1888. 

Claim.—{1) A tooth bar for harrows, consisting of a 

tubular bar that has a longitudinal opening extending 

from one end to the other and coinciding perforations 

or notches at intervals pe to admit teeth to be 

clamped fast therein by clamping the bar. (2) In a 








harrow, the combination of a clip B and a tooth with 
a tubular tooth bar A, having an opening extending 
its entire length and —s forations or 
notches, substantially as shown and described, for the 
purposes stated. 

408,265. CommuTaTor For ELectric Macuines, S. H. 

Short, Columbus, Ohio.— Filed October 9th, 1888. 

Claim.—In com tion, with an armature shaft of 
a dynamo or motor, an insulating disc D, angular seg- 


408 265] 








aris. 
14,154. Optarsixe Motive Power, J. Bennett and R, 
8 , London, 


0: 








The Coalport China Com- 














shaft 0; ite the water chamber, substantially as de- 
seri (2) A main frame provided with a water 
chamber, in combination with a supplemental frame 
adapted to slide within said main e, and an 
electro-motor mounted within said supplemental 
frame, the main shaft of the motor being hollow and 
extending beyond said supplemental frame and enter- 
ing the water chamber in said main frame. (8) The 
combination, with a sliding frame carrying the rotating 
tool, of a pair of friction discs and suitable worm 

ring geared to the rotary shaft and to the slid: 
rame in such a manner that the rotation of such t 
pe cause the sliding movement of said frame, as set 
0 


408,291. Brake ror Latue Spinpies, F. P. Bullard, 
Bridgeport, Conn.—Filed April 24th, 1889. 
Claim.—{1) The combination, in a device of the 
character described, with a collar adapted to surround 
the shaft, of a movable brake-shoe whose operative 
face forms a part of the bearing surface of the collar, a 
rigid handle upon the collar, a complementary handle 
ivotted to the rigid handle, and a link interposed 
tween the last-named handle and the shoe and 
whereby the latter is actuated, substantially as set 
forth. (2) In a device of the character described, the 
combination, with the collar adapted to surround the 
shaft or spindle, of a projection on said collar, and 


1408 291] 








stops against which said ay may abut, a brake 
shoe arranged and movable in the bearing surface of 
said collar, and a pair of handles whereby said shoe is 
actuated relative to the collar, substantially as set 
forth. (3) The combination, with the collar adapted 
to surround the shaft, of the brake-shoe an 
movable in the bearing surface of said collar, a pair of 
handles whereby said shoe is operated, and means, as 
a stop, for limi the movement of the collar around 
the shaft, substantially as 


408,295. Exvectric Meter, &. Z. de Ferranti, London, 
England.— Filed October 10th, 1888. 
Claim.—{1) In an electric meter, the combination, 
substantially as set forth, with the stationary coils, of 
an unwound rotating armature magnetised thereby, 
said armature being built up of insulated laminw of 
iron or magnetic metal, and the mass of metal being 
so related to the resistance of the coil, as herein 
described, that the current in the coil cannot mag- 
netically saturate the armature. (2) In an electric 
meter, the combination, substantially as set forth, of 


[408,295 
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the stationary coils and an unwound yeietng arma- 
ture magnetised thereby, the mass of m in the 
armature being so related to the resistance of the coil, 
as herein described, that the current in the coil can- 
not magnetically saturate the armature. (8) In an 


wi ents secured to the horizontal extensions, 
peer ney mm te ; 


408,269. Execrric Dri, /. EF. Storey, Boulder.— 








307. Manuracrore or Curtery, 
Ottumwa, Iowa.—Filed Janua; 
Claim.—The improvement in 


A, Johnston 
2nd, 1889, : 
© process of manu- 








d factu the blades of table cutl & 

Filed August 1st, 1888. . utlery, &c., consistin, 

Claim.—Q1) In an electric drill, a main frame pro- a ae : re - a m sheet or 

vided with tracks or ways and having an gt wo dian in ng the le and greatest 
extending water reservoir, a supplemental frame wanes Sag the lade, and then 
on ced eee the full 1 5. th = + ages 

and for e 2) o e mi rame, an 0a 320 
electric motor and its main shaft mounted in said 408,307 
oman oe frame, the said shaft of the motor being 
hollow and exten: through both ends of the main 
and supplemental frames and entering the water 
chamber, and a drill tool attached to the end of the od ae 





© 
wholly Goyins said blank by grinding, substantially 
as specifi 


408,318. Lusricator, C. H. Parshall, Sen., Detroit, 
Mich.— Filed October 8th, 1888. 

Claim.—{1) A locomotive lubricator consisting of the 
combination, with an vil reservoir and condenser, of 
sight-feed glasses located at the sides of the condenser, 
and in connection therewith the arm D, steam inlet 
pipe, equalising conduits, and dome E, substantially 
as described. (2) The combination, with the con- 
denser and sight-feed glasses a ed as described, of 
the arm D, dome E, equalisers E!, and valves F, 
substantially as descri’ (3) The combination of 
the condenser, the dome, a steam inlet pipe, 
one or more ualisi conduits, one or more 
at the side or sides of 
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Nei” 














eq' 
sight-feed glasses loca’ 








the condenser, the oil reservoir, one or more oil exit 
conduits, and the valves F and G, substantially as 
described. (4) In a lubricator, the combination, with 
the steam admission and oil exit conduits, of equalis- 
ing conduits termina in asteam dome above the 
condenser, said dome e in the form of a screw cap 
adapted to be readily removed = aos access to 
said, equalising conduits, substantially as and for the 
purposes described 


408,375. Leap Press, H. B. Cobb, Wilmington, Del.— 
Filed October 5th, 1888. 

Claim.—{1) In a lead press, the combination of a 

er lead cylinder, a stationary hollow 

plunger in line with and above the lead cylinder, and 

a oleneey mould above the plunger and communi- 

cating therewith, substantially as described. (2) Ina 


lead the combination of a reciprocating lead 
cylinder having a synclinal bottom, a stationary hollow 
pe in line with and above the lead cylinder, and 


a stationary mould above the plunger and communi- 
cating therewith, substantially as described. (3) Ina 
lead , the combination of a reciprocating lead 
cylinder G, a stationary hollow plunger C in line with 
and above the lead cylinder, a stationary chamber 4 4! 
above the hollow plunger and communicating there- 
with, tubes D and E leading horizontally into the 
sides of the said chamber and coinciding at their bores 
near the centre thereof, the tube D extending into 
the adjacent end of the tube E, and a nalts mi in the 
chamber qq! over the opening in the plunger, sub- 
stantially as described. ty In a lead press, the com- 
bination of a reci! ting lead cylinder G, a sta- 
tionary hollow plunger C in line with and above the 
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lead cylinder, a stationary chamber q 41 above the 
nellow Junger and communicating therewith, tubes 
D and 5, containing each a tube A, surrou vf 
ma’ g non-conductive of heat and leading hori- 
zontally into the sides of the said chamber and coin- 
ciding at their near the centre thereof, the 
tube D exten into the adjacent feed of the tube E, 
and a bridge m1 in the chamber qq! over the opening 
in the pl , substantially as described. (5) In u 
lead press the combination of é reci ~ lead 
cylinder G, having a clinal bottom, a stationary 
hollow plunger Cin line with and above the lead 





a stationary chamber gq! above the hollow 





electric meter, of an 
ee stationary coils in es at right 
angles to the plane of the disc, said magne’ 

the disc, and a body of fluid in which the weight oi 
the armature is floated or ly floated to lessen the 
weight upon its pivot. 





ts h ijk, secured to each face alternating in - | rotating armature mounted on 4 dle, which also 
‘ion, each oxgueent having a ieovtountal pone St carries a float immersed in liquid, whereby the weight 
a d lug for attachment to the wires, and | of the armature upon its pivot is lessened. 


unger ‘and communicating therewith, tubes D and 

, con’ each a tube h, surrounded by material 7 

non-cond = ad. pd and leading mye freed 
sles logpaon 

+ chapel the centre thereof, the tube D extending 

into the adjacent end of the tube E, anda bridge » 

in the chamber qq! over the opening in the plunger 


anid 








substantially as described. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION.—THE CENTRAL LIGHTING 
STATION OF THE SOCIETE GRAMME. 


ntral lighting station is situated immediately out- 
= Sieaiiacry Hall on its north-eastern side, and 
adjoining the central station of the Syndicate. To it is 
entrusted the entire lighting of the French and English 
systems of _ illuminated 


fountains, & ane portion i 





We shall deal with these machines in order, remarking on 


their most salient features and the scheme of distribution | ample s 


of power by each, from details kindly supplied to us by 
Mons. E, Javaux, the director of the company, and 
Mons. Moinet, the company’s electrician at the Exhibition. 
The entire motive power, including both boilers and 
engines, has been supplied by the 


nglish engineering 


firm, Messrs, Davey, Paxman, and Co., of Colchester, | are installed in the station. 


of boilers being well separated from the engines, and an 

being afforded the public to pass all round 
the ple, aly ‘The arrangement will be sufficiently 
clear by reference to the ground plan of the station— 
Fig. 2—for which we are indebted to the director of the 
firm’s Paris house, M. Chas. Bellens, who took an active 
part in its design. It will be seen that in all nine boilers 
These are Messrs. Davey, 
Paxman, and Co.’s well- 
known locomotive type 





of the interior lighting of — 
the Grand Dome, com- Mote 


; sa steel boilers, and are 





prising the gallery and 


upper portion of the done, 
pe incandescent lamps of { ee 
500-candle power, and the 
lighting of the Machinery 
Hall by four immense 
electroliers suspended at 
130ft. above the ground 
Jevel, and containing in all 
forty-eight Gramme arc 
lamps of a total luminous \ 
intensity of 450,000 candles. 
The general arrangement \ 
of the mechanical and elec- 
trical machinery will be 
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7.600 v-rr-rernen 


i 
1 4 psa St 1 


oR MAR 36 sonny coop 
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ee PS 





arranged in two batteries, 
one of five for supplying 
steam to the engines in 








--- 2600 - 





the station, and another 
of four for supplying 
steam to the American 

a and part of the British 
Vi | section in the Machinery 
a> Hall. The two batteries 
together generate 27,0001b 
—_ of steam per hour. The 
ae working pressure is at 
' 120 Ib., each boiler evap- 
orating 3000 lb. of steam 


+ 7609 














understood from the per- é 
spective view, Fig. 1, iy i 
page 248, and plan of war: £ 
the station, Fig. 2. The . =e 


per hour, with a heating 
surface of 711 square feet, 





and occupying a floor 
space of 88 square feet. 
Before entering the main 











whole of the electrical 











pipes the steam is led 








into a common receiver 








plant, adi dynamos, 
a 








switchboards, lamps and 














measuring instruments are 














supplied by the Société 














Gramme of Paris, who 
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creo Hc 


work the patents of M. 














M. Hippolyte Fontaine, the 
President of the Inter- 
national Syndicate of Elec- 





+ 1.980 


fixed above the boilers 
and extending along the 
whole series, a stop valve 
being provided for di- 
viding off the steam from 
the two batteries of boilers, 
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but which can be opened 
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Le 

















tricians, is the Administra- 





ad 
=e 


in case of accident to 
either set. Every precau- 
tion is taken to deliver 


3000 -- 











dry steam to the engines 








tor. It will be remembered 
that M. Fontaine read a 
per before the Société 
nternationale des Elec- 
triciens some time before 
the ——s of the Exhibi- 
tion on thelighting arrange- 
ments made by the Syndicate, which paper was translated 
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by the fixing of steam 

















traps and separators on 








Fig. 2—SECTIONAL AND PLAN OF STATION. 


whose name is widely known in England in connection 


verbatim in the English technical press at the time. The | with the supply of the motive power for the lighting of 


whole of the wiring, which, by the nature of the installa- 
tions, was attended with some amount of risk and diffi- 


the Inventions, Health, Fisheries, and Colonial and 
Indian Exhibitions in London, and in France in connec- 
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culty, was carried out by this company and brought to a 
successful termination some three weeks before the open- 
ing day, trial runs of the circuits taking place on the 16th 
and 17th of April by the aid of one of the engines and 
two dynamos. 

The six ame machines furnishing the electrical 
power are of the latest type brought out by the Société 
Gramme, and are erected as shown at one end of the 
building in pairs, each pair being driven by one engine. 
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| 
bd i A the main steam pipes and 
| ' drain cocks on the steam 
- receivers, in addition to 
which the whole of the 
boilers, receivers, and 
steam pipes are well covered with an asbestos non- 
conducting composition by the United Asbestos Company, 
of London. 


The system of mechanical stoking adopted for the 
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tion with the supply of motive power for the im- , boilers in this station has excited considerable attention 
mense compressed air undertaking introduced in Paris | and interest, and we therefore offer some particulars 


by M. Victor Pop 
power to that city. 


for the continuous supply of | of its action, together with a sectional perspective 
he building in which the machinery | view of the mechanism—Fig. 2A. The system is 


is installed at the Exhibition is of brickwork spanned , due to M. Alexis Godillot, engineer, of Paris, who 
with light angle iron girders supporting a glass roof and | originally introduced it some five years ago for the 
enclosing a clear floor space of about 7000 square feet. | utilisation, as fuel, of what was generally considered the 


In this space the machinery is dis 


in such a manner | waste products of certain industrial processes. 


The 


as to allow everywhere of the closest inspection the line | system is now used largely on the Continent and abroad 
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in saw and planing mills, tanneries, and in sugar, hemp, 


residues resulting from the various manufactures, with a 
great economy in: the cost of fuel. To accomplish the 
perfect combustion of these materials, which were in many 
cases impregnated with as much as 50 to 60 per cent. of 
water, M. Godillot constructed the step or fan-shaped 
grate over which the fuel is fed and thoroughly dried 
before it is projected upon the fire bars. The system 
proved itself so handy and economical that some eighteen 
months back M. Godillot introduced it for the burning of 
inferior small coal, the drying process and automatic feed 
rendering it possible to fire with a coal of inferior 
quality containing a large percentage of moisture. In the 
Exhibition there are two systems of water-tube boilers 
fired on this system, viz., those of Messrs. Roser, and 
Messrs. Daydé et Pillé. The system consists in feeding 
the fuel along the interior of a horizontal iron trough by 
means of a rotating worm, the speed of which can be 
regulated as required. For the Paxman boilers, as shown 
in the sketch, there is one large main supply trough into 
which the coal is fed through a hopper at the back of the 
boilers on the floor level. The worm carries this along to 
the front of the boilers, where right and left-handed 
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worms feed it along on each side to the hoppers opposite 
the various furnaces. From each hopper the coal is then 
fed by separate troughs and worms to the delivery on the 
top of the step-grate. The speed of feed in each of these 
delivery troughs can be adjusted separately by cone 
pulleys. Once the fuel is delivered on to the semi-circular 
step-grate it becomes submitted to a drying and heating 
action as it slowly spreads out over the fan and falls 
from step to step, and before it has reached the fire 
bars combustion has begun. To prevent the burn- 
ing of the step-grate bars M. Godillot constructs under- 
neath them a series of narrow water channels, also 
of iron, into which, without coming into contact 
with the coal, a small stream of water is fed. 
This drips through holes in each channel provided 
for its escape, and is finally drained off from below, 
effecting in its descent the prevention of too high a 
temperature of the step-grate bars, and aiding the furnace 
draught. In the engraving the step-grate and water 
channels are shown in section, and the build of the fur- 
nace and position of the fire-bars are clearly indi- 
cated. It will be noticed that the ordinary fire-bars 
of the boilers are dispensed with, and special brick 
furnaces built underneath the fire-boxes, the draught 


| being regulated b 
and flax factories where the furnaces are sustained by the | 


the flue registers and the large doors 
opening behind the step-grate. A smaller door is also 
provided to give access to the furnace on each side. A 
single-cylinder horizontal steam engine of four nominal 
horse-power, provided with Paxman’s automatic expansion 
gear, is employed to drive the Godillot system, and is 
supplied with steam through an equilibrium reducin 
valve from the main boilers. The feed-water is ore | 
from a tank seen in the plan, which is supplied with water 
from the Seine. A vertical double-acting and a horizontal 
duplex pump, by Messrs. A. G. Mumford and Co., of 
Colchester, are employed respectively on each battery of 
boilers, the delivery passing through Schmid water meters 
constructed by MM. Espine, Achard, and Co., of Paris. 
A Worthington pump is also used as a reserve. The 
power for running the dynamos is developed by three of 
Messrs. Davey, Paxman and Co.’s compound engines, fitted 
with Paxman’s automatic expansion gear, and each of 
which drives by belting direct two Gramme dynamos. 


Fic.6 





and are each provided with eight brushes lin. wide 
The bearings are lubricated by five oil wells on the 
pulley side and three on the other, the oil being fed 
over the shaft by rings rotating with it, and dipping 
into the wells. The two field magnet limbs are cast 
together with the yoke, the latter being bolted to the 
bed-plate, and the pole pieces bolted on to the limbs from 
| the inside. 

These machines, which are seen to the right in the view 
of the station, and are numbered 1 and 2, are shunt wound 
the shunt field circuits being brought to the switchboard 
where the fields are controlled by an adjustable resistance 
and switch. The two machines are connected together in 
series, notforrunning on the three-wiresystem, since the cir- 
| cuits are brought direct to the outside terminals of the 
| machines,but simply to divide the work equally between 
| them. For the lighting of the fountains two circuits in 
| parallel run from these combined dynamos, the fields being 
| adjusted so that a potential of 240 volts is developed at 
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Tomy Swan 


We shall now deal with the three distinct engine and 
dynamo plants in order. The largest of these supplies 


English systems of fountains, and consists of two 175-horse 
power Gramme dynamos driven by a 360 indicated horse- 
power coupled girder compound engine running at sixty- 
five revolutions. Two fly-wheels, each of 14ft. diameter 
and 19in. face, are keyed side by side on the main shaft 
between the girders, and are connected by belting direct 
to the pulleys of the two Gramme dynamos. The high- 
pressure cylinder of this engine is 22in. in diameter, and 
the low-pressure 35in., the stroke being 48in. The piston 


FIc.s 











speed at sixty-five revolutions is therefore 520ft. per 
minute. High-pressure steam can be admitted at will 
into either end of the low-pressure cylinder, so that the 
engine may be started from any position. Both cylinders 
are bolted to massive cast iron pedestals held by the 
foundation bolts. Each girder forms in one casting the 
plummer block and cross-head guide-bars, and is provided 
with a flange for bolting on to the cylinder. 

The dynamos are each mounted upon three iron rails 
bolted to wooden sleepers, which are in their turn held by 
the foundation bolts in a direction parallel to the belts. 
The two outer rails are provided with screws gearing into 
the bed-plate for shifting the dynamos and taking up the 
slack of the belts. The plummer-block on the pulley 
side is cast with the bed-plate, that on the other side 





being bolted on. The commutators are inside the bearings, 


the power for the lighting of both the French and | 


tLe normal speed by the two machins together. Each 
circuit consists of an underground main and return con- 
ductor composed of three separate cablesof a total sectional 
| area of 0°21 square inch, the length laid down being 3900ft. 
forthe main and returnof each circuit. Thereare, therefore, 
twelve insulated cables between the station and the foun- 
tains. Thesecablesare broughtintothe basement excavated 
beneath the fountains, where the two circuits are respec- 
tively connected to the arc lamps for illuminating the 
French and English fountains. For the former there are 
thirty lamps, sixteen of which are for the horizontal jets 
of the Coutan monumental fountain, and fourteen for the 
two rows of vertical jets. These are arranged three in 
series, and absorb 40 ampéres each, the average total 
current being therefore 400 ampéres. For the illumina- 
tion of Messrs. Galloway’s fountain there are eighteen 
lamps of 60 ampéres arranged in the same manner, and 
therefore absorbing an average current of 360 ampéres. 
Actually, the total current indicated for the two circuits 
is about 850 ampires, which gives a current density in 
the cables of about 2000 ampéres per square inch, With 
this density, the amount of potential absorbed by the 
| cables throughout their entire length is about 60 volts, 
leaving 180 volts available for each set of three lamps at 
| the fountains. The electrical output from the two 
machines when running the fountains is therefore 
| 204,000 watts-—equivalent to 273-horse power. The ratio 
of the electrical output to the mechanical driving power 
for these machines is given as 89'2 per cent., and therefore 
for this output some 306-horse power is required on the 
dynamo pulleys. The indicated horse-power of the 
coupled girder engine is 360, which therefore allows 15 per 
cent. loss on all the moving parts between the cylinders 
and the dynamo pulleys. The maximum current developed 
| by these machines is 900 ampéres ; the weight per machine 
10 tons 12cwt.; height of machine, 5ft. 8in.; and floor 
space occupied by each, 32 square feet. The required 
potential is obtained with an exciting current of 30 ampéres 
at a speed of 340 revolutions, the latter being equivalent 
to a peripheral speed of the outside armature turns of 
2850ft. per minute. These machines are called upon at 
| stated times, fixed by the Administration, to light the four 
| largeelectroliersof arclampsinthe Machinery Hall, to which 
| we have already alluded. Each electrolier is constructed 
with an iron star frame, from the arms of which depend 
| twelvelamps. Eachlampabsorbs 60 amperes, burns carbons 
| lin. diameter, and is of over 9000 candles luminous 
| intensity. The electroliers are suspended at the oe 
| height of 130ft., only 16ft. from the highest part of the 
| span, this having been determined by M. Fontaine for 
| the proper diffusion of the light. The appearance of one 
| of these electroliers and its manner of suspension 1s 
| shown in Fig. 6. The suspension rope over a 
pulley at the highest point in the span, and is wound on 
the drum of a windlass bolted to the girders on the level 
of the upper gallery. 
' The lamps are connected three in series throughout, 
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rate main and return wires being taken from each set 
of three lamps to the switchboard in the central station. 
There are, therefore, eight wires to each lustre, or a total 
of sixteen main and sixteen return wires for the whole. 
The wires to each electrolier, although insulated, are 
maintained separate from each other by passing through 
holes in wood blocks fixed at intervals throughout their 
length. The sixteen main wires are brought into the 
station direct to a large resistance frame, where suitable 


se 





spindle, to which is also attached an index pointer F, 


on t 
to each other, become polarised under the action of the | 


The ampére-meters and voltmeters in use are the | 


design of M. Javaux, and will be understood from the | 
diagrams in Fig. 5, showing the construction of an | 
ammeter. The needle B, of soft iron, turns with the | 


with a counterpoise E, the directive force on the system 
peg that of gravity. Two pieces of soft iron CC’, fixed 
e interior side of the coil A, diametrically opposite 


Fic 7 


revolutions per minute. The engine is built on a massive 
cast iron girder frame of several parts bolted together, 
greatly facilitating transport and repairs. The low-pres- 
sure cylinder can be supplied at either end with high- 


| pressure steam when ny ~ so that the engine can be 


started in any position. The cranks are at right angles 
to each other, and the crank shaft, which is of mild steel, 
carries a counterbalance disc, a cast iron fly-wheel, and a 
wrought iron pulley. The two latter, which are 10ft. in 
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resistances are permanently interposed. 
the two nearest lustres from the station are 600ft. and | 
750ft. respectively, while the two furthest away are at | 
1120ft. and 1460ft. distance. The extra resistances, | 
added to the circuits of the two former, are therefore 
approximately double those added to the latter for the | 
same current at the same potential. Each cable has a. 
section of ‘031 square inch, which, at 60 ampéres, gives a 
density of close on 2000 ampéres per square inch, and | 
therefore causes an absorption on the main and return | 
cables to the furthest electrolier of 50 volts, and to the 
nearest of 20 volts. At the other side of the resistance 
frame the sixteen circuits join on to the row of lead fuses | 
at the top of the main switchboard—Fig. 7. These are | 
contained in porcelain boxes, and can be easily replaced if | 
blown. The sixteen return cables are connected together | 
and brought to the board, where they are in connection | 
with the free negative terminal of the two dynamos 1 | 
and 2. The returns from three lamps on each lustre are, | 
however, fixed so that they can be connected to dynamos | 
1 and 2, or 5 and 6 at will. 

This switchboard is fixed close to the two largest | 
dynamos, the circuits leading from which are controlled 
from it. The view of the station does not take in this 
board, and therefore a separate sketch of it is given in 
Fig. 7. In this it will be seen that each circuit of arc 
lamps has its own fuse, ampere meter, and switch, and 
that all the circuits are joined in multiple by one bar 
across the board. The wires marked P and N are the 
free terminals of the dynamos 1 and 2, an ammeter being 
connected permanently to the latter, which therefore 
indicates the total current passing to whatever circuit. 
The dynamo terminal P is connected directly to the arc 
lamp switches by the copper bar running across the 
board, and to the French and Galloway fountains by the 
switches F and G The circuit to the French fountains 
passes through an ammeter and an ampére-hour meter 
fixed to the board. This meter, which was constructed by 
Messrs. Richard Fréres, of Paris, is seen in elevation in 
the side view of the board, Fig. 8. On this part of the 
board is also mounted another set of switches, which are 
connected through resistances to some of the same arc 
lamp circuits mentioned above, the wires being con- 
nected direct to the ammeters. This is for the purpose 
of running a portion of the lamps on the lustres by the 
two dynamos, Nos. 5 and 6, when required, a return 
cable R leading from the board to these machines. The 
copper strap C connects these lamp returns to the return 

when they are run by the small dynamos, as shown in 









the figure, but is changed so as to connect them with the 
main return N when they are run from the large dynamos | 
land 2. The fields of the dynamos Nos. 1 and 2 are. 


ARC LAMP SWITCH SOARD 


repel it; while a second pair of soft iron pieces DD’, | 
similarly placed, but exterior to the coil, become polarised | 
in an opposite sense, and therefore attract the needle. | 
By this combination M. Javaux obtains proportionality | 
between currents and indications; and since there is no | 
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METER, | 


permanent magnet about the instrument, the indications 
are constant for given currents, and permit the use of a 
direct-reading scale. 

The engine and dynamos running in the centre of the | 
station are for the supply of light to the Central Dome. 


| three of 15 ampéres in branches of three in series. 


| the low-pressure 20in., and the stroke 24in. 
| of exactly the same dimensions and type as that which, in 


in 
| central lustres in the Machinery Hall, that is, three Save 
| in series on each lustre. 





The distances of ; current in the same sense as the needle, and therefore diameter, drive the dynamo pulleys direct by belting, the 


dynamos being run at 440 revolutions per minute. 

The dynamos are compound wound, and connected in 
series to a simple two-wire circuit. The cables, which 
are lead covered, run direct from the dynamos to the Central 
Dome, where seventy-two Sunbeam incandescent lamps of 
500 candle-power are installed in the interior. The lamps 
take 12°5 ampéres and 100 volts, and there are thirty-six 


| branches in parallel, each of two lamps, the total current 


on this circuit being therefore 450 amperes. In addition 
to this a circuit of nine arc lamps for lighting the station 
is run from these machines, comprising six lamps of 10 and 
This 
raises the total current to 485 ampéres, which at 220 volts 

ives a total output of 106,700 watts, or 143 horse-power. 

he driving pulleys therefore require 162-horse power, with 
a given commercial efficiency of 88 per cent. The maximum 
output per machine is 58,200 watts, the exciting current 
in the shunt winding 5 ampéres, gross weight 5 tons 3 cwt., 
and floor space 21 square feet. The construction of these 
dynamos is the same as those already referred to, with the 


| exception that the field limbs are nearly cubical in shape, 
| and the winding is compound. 


The engine running dynamos 5 and 6 is of precisely the 
same type as the preceding, and indicates up to 120-horse 
power. The high-pressure cylinder is 12jin. diameter, 
The engine is 


October, 1886, was subjected to a trial at the Colonial 
Exhibition. in London, under ordinary running condi- 
tions, by Professor Kennedy and the late Mr. William 
E. Rich, with such excellent results. The type and 


| construction of the engine is also the same as that 


for which Messrs. Davey, Paxman, and Co., gained 
the Royal Agricultural Society’s prize of £200 at New- 
castle, and the Society of Arts medal in London last 
autumn. A castiron fly-wheel and wrought iron pulley of 
8ft. Gin. diameter are keyed one at each end of the crank- 
shaft. These drive direct on to the dynamo pulleys, the 


| speed of the engine being 110, and that of the dynamos 
| 720 revolutions per minute. 
| wound machines, connected together in series, and furnish 


The dynamos are shunt 


current to twelve of the 60 ampére lamps com the 
The current on this circuit is 
therefore 240 amperes, to which 10 ampéres is to be added 
for the lighting of three of the arc lamps in the station. 
The regular electrical output at 220 volts is therefore 
55,000 watts, equivalent to 74-horse power, which at 88 
per cent. industrial efficiency, requires 84-horse power on 
the dynamo pulleys. The maximum output per machine 
is 33,960 watts, exciting current 8 ampéres, gross weight 


connected through switches and resistances in the centre |The engine is of the type known as the “Colchester” | 2 tons 4 cwt., and floor space 12 square feet. 


of the board as shown, a voltmeter on the terminals of | 
each machine being mounted on the board, and put into | 
circuit by pressing the contacts P P. 


horizontal compound engine, with intermediate receiver. | 
It is of 220 indicated horse-power, and is fitted with 


In the engraving and plan it will be noticed that the 
two belts from each of the last two engines are not the 


' Paxman’s automatic expansion gear, the speed being 83 same in length, the dynamos being one slightly in front 
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of the other. Each engine has two belt centres for its 
two dynamos, which are respectively 27ft. 9in. and 
21ft. 4in. 

The are lamp of M. Gramme is constructed as shown 
in Figs. 3 and 4. The shunt electro-magnet controlling 
the feed is horseshoe in form, the armature being semi- 
circular, and tending, when in its attracted position, to 
form a complete magnetic current through the iron. A 
lever L, pivotted at V, carries the armature on its short 
arm, and a contact screw M at the extremity of its long 
arm. It is through the contact of this screw with a light 
spring N underneath it that the derived current reaches 
the coils of the electro-magnet, and, as we shall presently 
see, prevents over-feeding of the upper carbon. The long 
arm of the lever is prolonged vertically downwards to 
form a detent to the escapement wheel of a train of 
clockwork, this latter being set in action by the weight of 
the upper carbon operating a rack-rod gearing into the 
first wheel of the train. The lower carbon is fixed to the 
lower side of a rectangular frame, whose longer sides are 
at E E, while the upper side—C—of the frame constitutes 
an armature to the series electro-magnets at the top of 
the lamp. The adjustable springs RR, attached to the 
sides of the frame, cause the armature at the top to be 
raised above the magnet poles and the lower carbon to be 
pressed upwards against the upper carbon. When current 
is supplied to the lamp, the series coils attract this armature 
and cause the lower carbon to descend through an equal 
distance, thus striking the arc. The feed is produced by 
the shunt-coil armature lever releasing the clockwork 
detent and allowing the top carbon to descend, but this 
movement of the lever instantly lifts the screw contact 
off the spring N, and cuts off the current from the coil. 
The feeding action will then only recommence in case the 
arc is still too long. The spring N is prevented from 
following up the contact screw as it lifts by a projecting 
button, and therefore can be made of sufficient force to 
ensure good contact with the screw. By this means the 
play of the armature is maintained within a limit in which 
the force of its attraction is proportional to the pull of 
the antagonistic spring. Were it not for this action, the 
well-known rapid increase in the attractive force as the 
distance lessons between an armature and its magnet 
would cause a greater and longer movement of the arma- 
ture lever than the antagonistic spring could resist, and 
over-feeding would result. The magnet, therefore, takes 
as much current as it requires to diminish the arc to its 
normal length, and no more. Certainly the steady 
burning of these lamps in the Exhibition shows that 
there is a considerable advantage in this method of 
regulation. 

It must be a source of satisfaction to the electricians 
and engineers of this station that all the machinery was 
in working order some ten days before the opening, and 
that at the anxious time immediately preceding the open- 
ing day, the erecting of plant in the Machinery Hall was 
carried on continuously throughout several nights by the 
aid of the electric light from this station. 








THE BRITISH ASSOCIATION AT NEWCASTLE. 





Wuey much rubbish covers a little that is valuable the 
separation may cost more than the results are seemingly 
worth, a fact which bears strongly on the proceedings of 
the British Association, though perhaps not more than 
upon those of many smaller gatherings of a scientific kind. 
A poor paper, read at an evening meeting of what may 
be called a resident association, is passed over and for- 
gotten. The British Association may be said to consist of 
eight associations, or sections, and these meet for six days 
at a time, and sit through about twice as many hours at 
each meeting as suffices for the sitting of a resident 
society. One meeting of the British Association is thus 
equal to about a hundred single sittings of any of the 
specialist societies. That a great deal of useless literature 
and talk should present itself with & small amount of 
that which is noteworthy, is then not at all surprising ; 
and considering the conditions of the reading and dis- 
cussion of papers, and the fact that it is well understood 
that only a very few papers will be printed in full, and 
none of the discussions, it is very far from surprising that 
wheat should bear a small proportion to the chaff. 
Judging by the average of papers read before societies 
throughout the country during the winter session, we 
might perhaps expect that about one-tenth of all the pro- 
ceedings of the British Association would be worth print- 
ing in the bulky annual volume. That the selection of that 
one-teuth is not judiciously done is proved by the fact that 
even the associates who could obtain the British Associa- 
tion volumes very cheaply rarely buy them, and the back 
volumes, which may be obtained by members at a 
nominal price, Jie upon the shelves of the Association or 
its publisher. Most of the papers that are printed are of 
no after use. Few people buy that which is not useful in 
some way ip connection with a practical application. 
Amongst the papers which might be of practical use are 
those which are, or which might be, read in the 
Mechanical Section. It is, however, well known that of 
all the papers there read, only one or two will be so 
printed. The vulgar useful is not esteemed as compared 
with mathematical and physical incomprehensibles and 
inapplicables, or paleontological wonders and concho- 
logical prettinesses. The proceedings of Section G are 
therefore not so well esteemed as they might be, or of so 
high an order; and the fact that about 40 per cent. of its 
papers are rechaufives is not at all surprising, nor is it to 
us annoying. We only point out the fact. 

Newcastle has been a very suitable place for the meeting, 
and the weather has been propitious. Some of the 
arrangements and facilities for the huge continuous series 
of meetings have not been at all as good as might have 
been expected in the practical North; but that is perhaps 
to be avoided another time by putting these matters in 
the hands of men of business instead of academic positions 
and capacities. It is courting failure to put what are very 
like business matters in the hands of college men. They 


are, in plain language, not fit for it. If they were, they 
would not be college men. Business men, with the college 
man’s assistance at their disposal, should be appointed for 
the task. The hospitality has in some cases been note- 
worthy; in others its marked absence and bad manage- 
ment have been the source of more complaint than has 
been made at any meeting during several years; but all 
admit that the railway company has been liberal, and has 
carried out all it undertook to do. 

To an engineer attending the meeting the most inter- 
esting of the addresses, and really one of the best from 
any point of view, was that of Mr. W. Anderson, M. Inst. 
C.E., upon whom Durham conferred the degree of D.C.L. 
last Saturday. This address we published last week. One 
of the most useful papers was that of Professor Kennedy 
on “The Transmission of Power by Compressed Air.” 
This paper we publish this week. To other papers we 
shall probably recur in another issue. 

In another section a paper was read by Sir Benjamin 
Browne on “ Apprenticeship in the Engineering and Ship- 
building Industries.” This paper was of importance, as 
stating very well several of the points on this subject as 
they present themselves to engineers who know what 
engineers’ requirements are. Amongst other things, the 





|author said, “Experience shows that apprenticeship 
| generally should be six years, or five at least—preceded 
| by good schooling. To be a good mechanic, long training 
| is necessary; and, above all, to know good work from 
| inferior work. A regular course of progress from one 
| class of work to another should be carefully followed, so 
as to teach every class of work up to the most difficult. 
In this the real interest of the employer is the same as 
that of the lad—viz., to learn every step thoroughly, and 
then to pass on to something rather more difficult. (1) Is 
the training of a manufacturing workshop absolutely neces- 
sary, or can any substitute be found? (2) Issuch training 
all that is necessary, or is anything else required to 
supplement it? The writer contends that a long 
training in a manufactory is absolutely necessary, 
but that this certainly ought to be supplemented by 
theoretical and technical training. Besides evening 
classes, if it were possible, it would probably be a 
great gain to give a lad six or eight months of 
theoretical teaching when he was just out of his 
apprenticeship. In a trade like plumbing there is a 
great opening for really good scientific teaching to supple- 
ment, not to supersede, the ordinary workshop education. 
This is now supplied in many places. In boiler-making 
and shipbuilding it has to be borne in mind that a young 
boy is not physically able to do or learn much at first, so 
he may, if need be, get another year or so at school; but 
in this case it is necessary, and the writer believes the 
union insists that he shall continue his apprenticeship 
after twenty-one, till he has served a sufficient time—a 
most wise arrangement. As regards the class known as 
premium apprentices or pupils, these are young men 
who can afford to pay to receive exceptional training to 
enable them to take a higher position at an earlier 
age than they could do otherwise. For them, as for 
the others, there is no substitute for the manufac- 
tory as the proper place of education; but they may 
advantageously spend one or two years at college or at 
a technical school before or after apprenticeship. In this 
class no rule can be laid down, and every lad’s case must 
be taken on its merits—with a view to his position and 
future prospects. “The old-fashioned system of apprentice- 
ship, not much shortened, and with very slight modifica- 
tions, is the only trustworthy method for either employer 
or mechanic to learn his business; but as work has become 
more scientific and elaborate, it is absolutely necessary for 
any young man who wishes in any degree to excel, that 
he should have a good theoretical and technical training 
in addition to his factory experience. The college work- 
shop is, I believe, the least useful part of a college, and 
often does more harm than good. I believe many of our 
most scientific engineers would like them shut up alto- 
gether. It all comes to this: a trade, as a whole, must 
be taught by those who have learned it and are practising 
it. We wish the engineer of the future to be a scientific 
man, and for this we need the services of the professor ; 
but a lifetime spent in a university will never make a 
man an engineer. I think universities have done much 
harm by giving degrees in engineering. If such are given 
at all, they should be bestowed exclusively and solely by 
engineers. No one can admit into a trade or guild of 
which he himself is not a member, and it is very wrong 
to pretend to do so. The engineer of to-day, whether 
mechanic or master, is a far more scientific and skilful 
man than his predecessor in the last generation. His 
training must be more expensive, tedious, and varied, but 
we may fairly hope that his rewards and remunerations 
will also be greater. It is most important that the engi- 
neer and professor should each clearly understand his 
own position and duties in the training of youth, and 
co-operate cordially in bringing about the best result.” 
Few towns have been able to open so many interesting 
works to visitors, and many of those thrown open, though 
in some cases with more or less of restriction, have been 
visited by numbers of the members and associates. The 
works include the following :—John Abbot and Co., 
Gateshead: Rolling mills and chain shops. Sir W. 
G. Armstrong, Mitchell, and Co, Elswick Works: 
General and special engineering works, manufacture of 
war material, building of ships of war, and merchant 
ships. Atkinson and Philipson, Pilgrim-street: Car- 
riage and harness manufactory. John Barras and Co., 
Tyne Brewery, Corporation-street. Newcastle Brewery. 
Bearpark Coal and Chemical Company, Olden Grange 
Station, near Durham: Colliery ; manufacture of tar and 
tar products ; coke ovens. Burradon and Coxlodge Coal 
Company, Coxlodge, Newcastle-upon-Tyne: Collieries and 
fire brick works. Consett Iron Company : Manufacture 
of pig iron, steel plates by the open hearth process, and 
iron plates. J. Cowen and Co., Blaydon Burn, Blaydon- 
on-Tyne: Fire bricks and fire clay, gas retorts. The 
Cramlington Coal Company : Collieries. Walter Scott, 
Felling-on-Tyne: Publisher, printer, and bookbinder. 








John Davidson and Sons, Close : Corn millers, Elswick 
Coal Comprar (Elswick and North Elswick pits in Scots. 
wood-road, Newcastle): Collieries ; underground work. 
ings. R. and W. Hawthorne, Leslie and Co., St. Peter's 
Works; also Forth Banks Locomotive Works, and 
Hebburn Shipyard: Marine engineering — launch of 


ship. Hendon Paper Works, Sunderland : Paper- 
making. I. C. Johnson and Co., Gateshead: Cement 
works. Langdale’s Chemical Manure Co.: Sulphuric 


acid and chemical manures. Locke, Blackett and (Cy, 
Gallowgate, Newcastle: White and red lead works. 
The Newcastle Chemical Works Co.: The manufacture of 
high strength caustic soda and chloride of lime—bleaching 
powder. Newcastle Chronicle (Joseph Cowen), Westgate. 
road: Stereotyping; printing Evening Chronicle. New- 
castle Daily Journal, Clayton-street: Stereotyping and 
web newspaper printing. Newcastle and Gateshead Cag 
Company, Gasworks, Low Elswick, Newcastle; Gasworks 
Redheugh, Gateshead : Gas manufacture and sulphate of 
ammonia manufacture. Robert Newton, Victoria Brewery, 
Newcastle: Brewery, North-Eastern Railway Co., Gates. 
head: Locomotive engine building and _ repairing, 
Palmer’s Shipbuilding and Iron Co., Jarrow and Howdon- 
on-Tyne: Shipbuilding, engineering, iron and steel manu- 
facturing. The Pontoons and Dry Docks Co., Wallsend- 
on-Tyne: Floating pontoon dock, capable of lifting vessels 
of 2000 tons weight; large graving dock, 26ft. of water 
on sill, and 80ft. wide at entrance; sheer legs to lift 
80 tons, &c. Wigham Richardson and Co., Neptune 
Works, Low Walker: Ship, engine, and boiler building, 
Seaton Delaval and Hartley Collieries: Collieries. John 
Spencer and Sons, Newburn-on-Tyne and Ouseburn: 
Steel works, Newburn forge, Ouseburn. Chas. Tennant 
and Partners, Hebburn: Alkali, soda, and bleach works, 
Chas. Tennant and Partners, Hebburn and Jarrow 
Chemical Works, Haverton Hill, near Middlesbrough : 
Salt works. The Tyne Plate Glass Co., South Shields; 
Plate glass works. The Tharsis Sulphur and Copper Co,, 
Hebburn: Copper extraction and refining. The Union 
Cement Co., Wallsend: Portland cement works. Walker, 
Parker, and Co., Elswick Lead Works: Lead and shot 
works, Wallsend Slipway and Engineering Co.: Marine 
engineering and ship repairing. Besides these, others 
were visited. 

On Thursday afternoon a party of members from Sec- 
tions B and G visited the works of the Alliance Aluminium 
Company at Gateshead-on-Tyne, where a new process for 
the production of aluminium has been introduced by Mr. 
C. Netto. This is founded upon the method introduced 
by the late Dr. Percy in 1855, of decomposing cryolite 
directly by sodium, instead of using the double chloride 
of sodium and aluminium required in Deville’s process, 
Cryolite, the double fluoride of sodium and aluminium 
3 (Na Fl) + Al, Fl, containing 13°5 per cent. of the 
latter metal, although confined to a very few localities, 
in most of which it occurs merely as a mineralogical 
curiosity, occurs in such quantity at one place—Ark- 
sutfjord, in Southern Greenlaud—that it has for a long 
time past been exported to America and Denmark for use 
in soda and alum making. It is fusible at a low heat, 
and when melted is readily decomposed by metallic 
sodium, with the production of aluminium metal and 
fluoride of sodium slag. Unfortunately, however, the 
melting point is sufticiently high to render the method 
rather wasteful in practice, a considerable part of the 
sodium being volatilised unused, while the melted material 
has a sufficiently corrosive action on the furnace material 
to contaminate the aluminium with iron and silicon, which 
impurities cannot be removed by any refining process. 
This difficulty has been got over by aiding common salt, 
which gives a very fusible compound with cryolite, but 
has no other effect on the subsequent reduction process. 
About 1 cwt. of cryolite mixed with an equal weight of 
salt is charged into a small reverberatory furnace, upon a 
bed made of alumina and some of the refractory slag of 
the reducing process. This is completely melted in about 
one and a-half hours, when it is run into the converter 
which resembles a small ironfounder’s ladle mounted upon 
trunnions, but without any fire-clay lining. A lump 
of sodium, weighing about 101b., is inserted by a 
ladle into the molten mass, and forced below the 
surface by an iron disc at the end of a T handle. 
A very energetic action is immediately set up, and 
fresh sodium is added as required, the heat de- 
veloped being suflicient to keep the whole contents of 
the converter, including the me ww aluminium, melted. 
When the operation is finished the converter is tapped 
and the contents are discharged into a hemispherical 
ingot mould, where the aluminium separates in a button 
at the bottom of the cake of slag. This method, which is 
knownas “single dip,” would give perfectly purealuminium 
if the cryolite were sufficiently pure, but as it almost 
always contains some quartz and spathic iron ore, iron and 
silicon are generally present, so that the metal contains 
only 95 to 97 per cent. of aluminium. It has, however, been 
found that by separating the reduction into two stages in a 
manner analogous to the selecting process of the copper 
smelter, that the metal first reduced contains the larger 
part of the impurities present, and by operating in this 
manner, adding only one-third of the sodium necessary 
for complete reduction, a metal containing only 90 per 
cent. of aluminium is obtained, while that produced from 
the final reduction of the charge after it has been poured 
into another converter assays from 97 to 98°5 per cent. 
This is known as the method by “double dip,” and when 
it is carried out upon carefully picked cryolite melted in 
crucibles the higher purity up to 99 or 99°5 per cent. may 
be obtained. ; 

The materials required to produce one unit of alumi- 
nium are as follows:—Cryolite, 12 parts ; common salt, 
12 parts; sodium, 3 parts (theoretically 2}); and 20 parts 
of coal for heating. Twenty parts of slag, consisting 
mainly of a mixture of fluoride and chloride of sodium, are 
formed, in which about 0°75 per cent. of aluminium 1s 
diffused in the form of fine shots or powder, which is 
recovered by running the slag hot from the convertet into 
a bath of molten copper, which dissolves the aluminium, 
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forming & bronze; and the cleaned slag is then removed | coal, to be distributed amongst the following gas companies, viz, | to railway axles, and also to undertake a research on the “‘ Effect of 


e revived as cryolite by heating it with sulphate 
and mony Oe which gives ‘Rouble uoride of pac et and 
sodium and sodium sulphate, the latter being subse- 

uently dissolved out by water. 

The sodium used is produced from caustic soda by a 
continuous method. A large cast iron pot, somewhat 

ar-shaped, of about one ton capacity, is set in a furnace 
which heats it at the bottom and for about two-thirds 
up the sides. It has a tap-hole at the bottom and a 
curve which forms a bolt-head, with a delivery tube for 
the sodium vapour, and a feed-pipe with a valve for intro- 
ducing the caustic soda. The ~ is filled about two- 
thirds of its height with charcoal and brought to a strong 
red heat ; caustic soda melted in a pot = at a higher 
level, and heated by the spent flame of the lower fire-place 
is then introduced from time to time through the top feed- 
pipe, and trickling down to the hot. charcoal is reduced and 
carried over as vapour by the carbonic oxide formed into a 
long delivery-pipe, where the metal condenses and falls 
into an iron tray placed below for its reception. It is 
subsequently melted and cleaned by pouring petroleum 
over it in a ladle and igniting it, and is cast into blocks 
for the aluminium works, or into cylinders, weighing 11b., 
ab. or 10 Ib., which are packed for export in closely-fitting 
tin cases with no other protection than a band of tin-plate 
soldered round the lid. When it is remembered that 
only a few years since the most elaborate precautions 
were thought necessary to preserve the alkaline metals 
from oxidation by packing them in naphtha, it is not a little 
remarkable to see the ease and unconcern with which 
sodium is now treated. In the melting department con- 
siderable precautions are, however, taken to anger the 
workmen from injury by projected particles of the 
burning metal, and of course rigorous measures are 
required for the exclusion of water in any form. All the 
buildings are made of corrugated plates, with a lining of 
slag walls, constructed so as to be perfectly waterproof. 
The slag of the process, which consists of a mixture of 
sodium carbonate and unreduced hydrate, collects at the 
bottom of the reducing pot, and is removed at intervals 
of twelve hours, when the charcoal for reducing is renewed. 
This may be returned to chemical works for re-conversion 
into caustic soda; but as it has a saleable value for paper- 
makers’ use, it is found better to sell it. To produce 
one unit of sodium there are required 10 parts cf caustic 
soda, 1°2 of cast iron—wear of pot—-12 of coke for 
heating, and 1°5 of charcoal for reduction. The opera- 
tions were most fully explained by Messrs. Netto, and the 
visitors also met much assistance from the admirably 
clear paper Ly Dr. Bedson, read in Section C, describing 
the process, which was characterised by Sir Jonathan as 
one of fascinating simplicity. 








LETTERS TO THE EDITOR. 
We do not hold re ae a the opinions of our 


UNEXPLAINED DERAILMENTS. 


Sin,—I have taken great interest in the correspondence in your 
paperre lating to the derailment of railway zarriages, but have been 
disappointed in not seeing mentioned what, in my opinion, is the 
great cause of such accidents. I do not say there are not other 
causes for derailment, but I do believe the great fault lies in the 
construction of the wheels, 

If we take the old type of carriage we have a rigid structure 
built to travel in a perfectly straight line. Of course, railways are 
far from straight, and it is not practicable to make them so; there- 
fore carriages travelling along them are continually being forced 
out of their natural course. 

I believe that most cases of derailment would be found to occur 
whilst the carriage was travelling out of the straight line. The 
great evil lies in the wheels and axles being made as they are; they 
could not possibly be constructed in a way that would assist more 
in derailment. Take a pair of wheels and set them in motion on a 
level floor, they will travel in a straight line, and it will take con- 
siderable force to alter their course. What amount of force would 
it require to alter their course when fixed to a carriage and bearing 
a weight of say ten tons? And what have we to force them out of 
the straight’ The flange of the wheel only, which is coming round 
with a climbing action on the railall tne time they are travelling 
out of the straight. 

Again take any curve, you find the outside rail considerably 
longer than the inside, and still the wheels on each rail have to 
make the same number of evolutions in travelling round the curve 
because they are as one solid piece—each pair; then of course we 
find either one wheel travelling along the rail without revolving 
a corresponding distance, or the other revolving a greater distance 
than it travels on the rail. The consequence of this isan enormous 
strain on the axle, additional climbing power given to the outside 
front wheel and the inside back wheel, and a great amount of extra 
friction. Take a train of a dozen carriages travelling at the rate of 
fifty miles an hour round such curves as we have on all our rail- 
ways, and consider the straining and grinding that takes place 
during the few seconds the train is rounding the curve ; the wonder 
is we have go few accidents. 

I feel sure that if carriages of every description were constructed 
with wheels to revolve independently of each other, railway travel- 
ling would be safer, the motion would be pleasanter, and there would 

a great saving in wear and tear. lam afraid a carriage con- 
structed on the plan suggested by your Bombay correspondent, 
when travelling at a high speed would be inclined to dip at the 
outside front corner, then the inside trailing wheel would be raised 
and would mount the rail. 

We are told that the springs keep all the wheels on the rails ; 
they may, but I am afraid that in the coal wagon class of vehicle 
that theory could be proved false. As your correspondent suggests, 
there must be something very wrong in the construction of that 
class of wagon, because the cases of derailment go to prove it. 

he nearer you can build a railway carriage to the principle 
carried out in an ordinary four-wheeled carriage—road—the safer 
it will be, and the easier running ; the bogey carriage is nearing 
the principle, but it is not possible to carry it out in all carriages. 
What I maintain is that all wheels should be free on the axle. If 
any of your correspondents think it is not practicable, I should be 
glad to know why. 

Worcester, Sept. 15th. 


NEW ZEALAND GAS COAL, 


Sir,—Probably the following may be of service to Chilian and 

eruvian gas companies re their coal supply. 

On Friday, August 2nd, the ship Caitloch left the port of 
Dunedin in ballast for Iquique, where she was to load saltpetre for 
London. I only knew a day or two before the vessel sailed; but 
after some little trouble and expense, I made arrangements with 
the captain to take about twenty tons of our bist New Zealand gas 











Valparaiso, Santiago, Iquique, San Felipie, and Lima. By some 
misunderstanding, however, it was not shipped, as the captain at 
the last moment told my agent he would not be troubled with it, 
as he did not know the charges, &c., that would be payable, or 
whether carrying even so small a quantity of cargo as twenty tons 
would not render bis ship liable for full port and other charges 
on the ballast upon his arrival at Chili. 

Now, for the future, as there are occasions when vessels leave 
New Zealand ports in ballast for Chilian and Peruvian ports, there 
to load up with saltpetre, copper, and other produce from these 
countries, would it not be as well for the companies interested to 
= a cargo of coal, as it could be carried at a cheap rate in lieu of 
ballast ? 

The New Zealand coal, «.¢., that from the west coast of New 
Zealand, is a splendid coal for gas-making purposes. There are 
three classes of this coal, viz. :—(1) The Brunner coal, which I use 
at the Caversham Gas Works, and which yields 11,600 to 12,000 
cubic feet of gas of 19 to 20-candle power, 13} cwt. of good coke, 
and 13 gallons of tar per ton ; (2) the coal pit Heath coal ; (3) the 
Coalbrookdale coal, These latter are almost equally as good as the 
Brnnner coal. The question is, What can these companies afford 
to pay for the coal per ton in Chili? Should any of the companies 
interested wish to learn the results obtainable from the Brunner 
coal, I believe Mr. F. J. Hazeltine, the chairman, or Mr. E. W. 
Layton, the secretary of the City of Dunedin Suburban Gas Com- 
pany, No. 2, East India-avenue, would allow the monthly carbonis- 
ing returns which I send home to them to be examined. The 
companies could then judge for themselves the results, and of the 
value of the coal tothem. Most probably, if the shipping com- 
panies or —— were interviewed in London, arrangements 
might be made for a round cargo. The captain informed me it was 
about a three weeks’ run from New Zealand to Iquique. In con- 
clusion, I shall be pleased to furnish any information, and, if 
thought desirable, to do what I can to assist in making arrange- 
ments for securing a first-class cargo for shipment when occasion 
offers, Wm. DaALey. 

City of Dunedin Suburban Gas Company, 

Caversham, N.Z., August 7th. 





LAPSE OF UNITED STATES PATENTS, 

Sir,—The interpretation put upon the decision of the United 
States Supreme Court in the Bate Refrigerating Company case— 
see our notice of February Ist, 1889 —by Judge Sawyer in the case 
of Huber v. Nelson Manufacturing Company—see our notice of 
July 15th, 1889—has also been adopted by Judge Wallace, in the 
United States Circuit Court for the southern district of New York, 
in the case of Pohl v. the Anchor Brewing Company. A full — 
of the essential parts of the opinion of Judge Wallace, just filed, 
in this case is annexed, 


UNITED STATES CIRCUIT COURT. 
SOUTHERN District oF NEW YORK. 
Pou et. al. v. Taz ANCHOR Brewina Company.—Filed August Sth, 1889. 


The bill of complaint alleges infring t by the t of letters 
— of the United States, dated March 18th, 1879, for improvement in 
rel and cask scrubbing machines, granted to Carl Pohl, of Dresden, 
Germany, upon an application filed January 3rd, 1879, “‘ subject to the 
limitation prescribed in 4 Section 4887 of the Revised Statutes, by reason 
of German patent dated September 6th, 1877, and French patent dated 
September 8rd, 1877.” The defendant has interposed a plea averring in 
substance that both the German and the French patents were issued to 
Pohl for the same invention described in, and prior to his application for, 
the United States patent; and that the German patent lapsed and the 
French patent became forfeited prior to the commencement of the 
present suit by reason of the failure of the patentee to pay the annuities 
and work the invention, as required by the laws of Germany and France 
in force when the foreign patents were granted. 
* * * * 


pe ee | 
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By Section 4887, Revised Statutes, the patent in suit is to be limited 
“to expire at the same time with the foreign patent, or if there is more 
than one, at the same time with the one having the shortest term.” 
Until the decision of the Supreme Court in Bate Refrigerating Company 
v. Hammond—129 United States, 151—it was generally supposed that the 
time of expiration of this section was the time of expiration of the 
original term of the foreign patent, and that the duration of the United 
States patent was independent of the contingency that the foreign patent 
might cease to be an operative grant prior to the term specified on its 
face by the breach of a condition subsequent. This was so decided in 
several adjudged cases. E 2 4 

The opinion—in Bate v. Hammond—does not discuss the reasons for 
the construction given to the section ; but it states that the point in con- 
troversy is whether the United States patent expires ‘‘ at the time with 
the term to which the foreign patent was in fact limited when the United 
States patent was granted ” or expires ‘‘ when the foreign patent expires 
without reference to the limitation of the term of such foreign patent in 
actual force at the time the United States patent was granted ;’ and it 
declares that the statute means “ that the United States patent shall not 
expire so long as the foreign patent continues to exist” and “is to be 
limited by the Courts, as a matter to be acjudicated on evidence in pais, 
as to expire at the same time with the toreign patent,” and ‘‘is to be in 
force coline as the foreign patent is in force.” i" : 

The opinion cannot be reconciled with the view that the statute intends 
that the United States patent shall have a fixed term, ascertainable when 
it issues by reference to the terms of a foreign patent. It does not attach 
any significance to the word “term” as defining the duration of the 
foreign patent or of the expiration of the United States patent, but treats 
that period as one to be ascertained dehors the foreign patent, by evidence 
in pais, and without reference to any supposed inconvenience or un- 
certainty to the public or the patentee which may ensue in consequence 
of their ignorance, whether the patent is or is not in life. The statute is 
capable of the meaning that the exclusive right to the invention here is 
to cease with the exclusive right of the patentee in any foreign country, 
or of the meaning that it shall continue to exist for such period, not 
exceeding seventeen years, as coincides with the shortest te:m of any 
foreign patent. The Supreme Court seems to have adopted the first of 
these meanings. This is the view of the decision expressed in the recent 
case of Huber v. N.O. Nelson Manufactu: ing Company—ss Fed. Rep., 830 
—and is the construction of the statute adopted by the Commissioner of 
Patents shortly after the e of the Act of July Sth, 1870, in which the 
section first appears in case of Mushet, 2 Com. Dec., 106. 

The conclusion thus reached is c. ntrary to the impressions entertained 
at the argument of the plea; but a careful reading of the opinion of the 
Supreme Court constrains the conclusion that the plea must be held to be 
good. Wa.iace, J. 

Unless and until the views expressed by these circuit judges are 
overruled by the United States Supreme Court on appeal, it may 
be taken as tolerably well settled that the holder of a United 
States patent for an invention previously patented abroad must 
continue to pay the taxes on such foreign patent or patents if he 
wishes to keep the United States patent in force to the full term 
of the prior patent or patents. Howson AND Howson. 

Potter Building, 38, Park-row, New York, 

August 15th. 





EFFECT OF TEMPERATURE ON THE STRENGTH OF RAILWAY 
AXLES, 


Sir,—I read with much interest an admirable article in a recent 
number of Scribner’s Maguzine, on ‘* Photography,” by Prof. Trow- 
bridge in which, amongst other things, he points out the importance 
of photography in its application to engineering, metallurgical and 
general science. In course of the paper, Prof. Trowbridge remarks 
“that careful photographs, taken of steel and iron just at the 
— of rupture under a breaking load, would conduce to our 

nowledge of the complicated subject of elasticity.” This valuable 
suggestion cannot fail to meet with general approval amongst 
engineers and others, I may perhaps be permitted to name that I 
have for many years employed photography with considerable 
advantage in depicting the appearance of the fractures of railway 
axles tested under various conditions of temperature, Kc. Rail- 
way axles having been extensively made at Wortley Ironworks, 
near Sheffield, since the commencement of the railway system in 
the year 1837, it occurred to me some years ago to record some of 
the results of my practical observations and experierce in relaticn 


Temperature on the Strength of Railway Axles.” On this intricate 
research I have been engaged during the last five years, and the 
results already obtained up to the present time are published in the 
‘Proceedings ” of the Institution of Civil Engineers, 1886-7—-and 
were awarded a Telford Premium in the year 1886. It may be 
interesting to your readers to know that in course of the experi- 
ments about tons of snow have been consumed for freezing 
mixtures, &c., and nearly 300 complete railway axles have been 
tested to destruction at temperatures varying from 212deg. to 
Odeg. Fah., at considerable cost in apparatus, material and labour. 
This will afford some indication of the nature and scope of this 
research, which I have undertaken in order to investigate, with 
some approach to scientific accuracy and on the large full-sized 
scale, the resistance of metals to sudden concussion at varying 
temperatures, and at the same time to ascertain, if possible, some 
of the causes leading to accidental fractures on our railways. In 
course of the work I have obtained nearly 300 full-sized photo- 
graphs, which show in an accurate and comparative manner the 
different aspects of the fractures of railway axles made during the 
investigation at different temperatures, many features of interest 
being thus-wise observed and recorded. I have not yet completed 
this long and laborious research, but am still devoting careful 
attention thereto. For the information of any of your readers 
who may be interested in the subject, I may say that photographs 
of the fractures of the axles, so far as the research is already 
published, are now in the libraries of the Royal Society and of the 
Institution of Civil Engineers, THos. ANDREWS, F.R.S. 
Wortley Ironworks, near Sheffield, September 13th. 





COMBINING DIAGRAMS, 


Sir,—In the matter of the proper standard of comparison of 
indicator diagrams, it appears to me that Mr. Campbell’s present 
view of the question is caused by a slight confusion of the different 
kinds of efficiencies which belong to steam engine performance. If 
we take a certain volume of steam and expand it to another volume, 
and find its performance equal to the standard work due to that 
expansion, then its efficiency, considered as steam doing work, is 
unity, but Mr, Campbell would in most cases obtain only a fraction 
somewhat less, and accordingly introduce an error. This error not 
being fixed and proportionate, cannot easily be allowed for, and 
the value of results so obtained is to a great extent nullified. When 
the true efficiency of the steam has been obtained, then the effici- 
ency on the basis of volume of the low-pressure cylinder as a 
steam-expanding machine may be considered, but to my mind this 
has little or no utility, the proper subjects of comparison of volume 
efficiency being the amount and shape of the space taken up by 
the whole engine and the horse-power obtained. 

Reverting to the figure in my first letter, it will be seen that the 
standard diagram of work of steam, being that contained between 
the compression and expansion curves, is continuous, and not dis- 
located as in the Clark method, that the reduced indicator dia- 
grams preserve their individuality, and are correctly and conveni- 
ently placed for comparison, and moreover that the true initial and 
terminal volumes are clearly shown. 

In conclusion, I do not for a moment uphold that these compari- 
sons afford exact and definite results to be worked with as such, 
but merely that important errors should be eliminated as far as 
possible, and that even then the results must be cautiously taken 
and viewed in the light of former experience with due regard to 
special circumstances, and then their value will be found to be 
nearly proportionate to their author’s knowledge of the subject. 

T. P. RENNOLDSON. 

Gartield-chambers, Royal-avenue, Belfast, 

September 6th. 


RAILWAY ACCIDENTS. 


Sir,—I notice that you have been good enough tv insert my letter 
in your issue of yesterday. 

I yesterday received the Board of Trade returns for 1888, 
and so am able to fill in the figures for passenger compensation or 
personal injury for that year. ‘The miles travelled by the fourteen 
railways in question were 127,580,742, and the compensations paid 
were £89,441, and the average per 100,000 train miles £70, which 
shows satisfactory progress. 

There is a large saving in compensation for goods per 100,000 
train miles, but nothing like the ratio accomplished in that for 
passengers. FREDK. T. HaGGarb. 

1, Broadwater Down, Tunbridge Wells, 

September 14th. 








THEORY AND PracTICE,—Someone has tersely remarked that 
after all theory is but the aristocratic offspring of practice, and 
dependent upon its staid and common-place progenitor for its 
reputation. Engineers who are confronted by the realities con- 
nected with a marine engine, realise what it is to see the burnished 
and glittering theory of a student lost beneath the shower of facts 
that ever present themselves at critical periods, such as is found 
when attempting to improvise some way to tide over a difficulty. 


ForcEeD LaBourR IN Ecypr.—The number of persons employed in 
forced labour during 1888 for 100 days on Egyptian irrigation works 
was 58,788, as against 202,650 for a similar period in 1883. The gain 
of 143,862 pair of arms for extra labour in the fields during 100 days 
of the busiest time of year is not dearly purchased by an expendi- 
ture of £323,896. This sum was paid for labour of 15,845,523 
cubic metres, so that the cost is about 5d. per metre cube. The 
58,788 men employed in forced labour cleared 8,893,300 cubic 
metres; at the same rate this would have cost about £178,000, so 
that for about £3 per head the labour of these men might also be 
secured to themselves either for cultivation of their own fields or 
as workmen under contract. It must be remembered that the 
advantages of the abolition of forced labour do not stop at the 
mere apparent money gain. A large portion of the money paid by 
the Government finds its way back to the fellaheen as payment for 
labour. The work is better done with fewer men by machinery, 
nor is the moral effect on the fellah to be ignored. He acquires 
we right to sell his labour instead of being compelled to work asa 
slave. 


Is THE SUPPLY OF PETROLEUM FalLiInc?—Professor John F. 
>~assistant._geologist for—the-State of Pennsylvania, is 


ply of petroleum was last year 5,000,000 barrels less than 
the demand, and that the shortage is bound to become more 
pronounced, in consequence of the falling condition of the 
different vil fields. A few years ago stocks were piling up at 
the rate of 2,000,000 barrels a month, or almost that ; whereas 
they are now being decreased by something like 1,000,000 barrels 
a month. There are now, it is true, about 12,000,000 barrels of 
petroleum in tanks in the Ohio field, but this is because Ohio oil 
has not been used extensively as an illuminant. But the Ohio field, 
Professor Carroll believes, will not prove to be so extensive or pro- 
ductive as many suppose. No field thus far known or likely to 
ever be known hereafter will equal the yield of the Bradford, which 
has produced 56,000,000 barrels of oil, and at one time yielded as 
high as 105,000 barrels every twenty-four hours. Its production 
is now down to 18,000 to 20,000 barrels a day, and the pool is being 
drained to the dregs. Possibly there are some pools of 1,000,000 
to 3,000,000 barrels in some of the old fields, and in new territory 
not yet opened up, but the prospects that such is the case are 
growing less every day. Kentucky may become something of an 
oil producer, though nothing great, for the oil-bearing sands 
underlie a portion of that State, and lap over into Tennessee. 
Texas has some oil, but the experiments undertaken in that State 
by Professor Carroll for others convinced him that the petroleum 





does not exist in paying quantities, 


quoted by an American contemporary as saying that the sup- ‘ 
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BURMAH. 


OYSTER ISLAND LIGHTHOUSE, 


SIR JAMES DOUGLAS, M. INST. C.E., ENGINEER. 


(For description see paye 
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DETAIL OF STEPS IN BASE OF TOWER 
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TURBINES FOR 


THE PIERREFITTE MINING COMPANY. 


MR, ARTHUR RIGG, C.E., ENGINEER, 
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RIGG’S PATENT HORIZONTAL TURBINE. 





Tue turbine illustrated by the drawing in section above, 
was designed and manufactured by Mr. Arthur Rigg, engineer, of 
London and Chester, for the New Pierrefitte Mining Company, 
on the recommendation of their consulting engineer, Mr. William 
T. H. Carrington, M.Inst.C.E. It 
50ft., giving 25 horse-power, and has been at work since last 
January, giving results of the most satisfactory nature. The 
horizontal arrangemert allows of a belt being readily taken from 
the pulley, thus connecting the motive power with the 
machinery driven; and as the inner bearing is lubricated by 
water, while the outer bearing is long and mounted on a swivel, 
this construction admits of a high speed and the transmission of 
considerable power with the utmost security, and absence of all 
heating and other difficulties, 

The horizontal section explains how variations in power can 
be effected by simply moving a cylindrical gun-metal sluice. 
This is mounted on a somewhat coarse pitched screw, and 
driven by a pinion so deep that the spur wheel cast upon the 
sluice always remains in gear, however its position may vary. 
By turning round the shaft and pinion it is easy to see that the 
sluice increases or decreases the water supply by increasing or 
narrowing its channel; and thus any variation in power can be 
obtained, This system of construction has been applied to many 
turbines, some of considerable power, and with invariable suc- 
cess. In the present instance it will be seen that the sluice is 
worked by hand, but this may be worked automatically by 
governors whenever so desired. This turbine has been provided 
with gun-metal guides by which streams of water are directed 
into the wheel, and although a liberal use of gun-metal adds to 
the original cost, yet when land carriage is heavy, and when these 
motors are sent to places remote from any engineering works, it is 
the gravest mistake to use an inferior material and economise at 
the wrong end. Many of these turbines have been made with 
both their guides and buckets of gun-metal, and the long years 


is driven from a fall of | 


which such machines endure, costing nothing in repair, is ample | 


justification for the use of the more expensive metal. 


In the example illustrated there is a special bye-pass valve | 


to let the water run away when the turbine is not in use. The 
buckets are divided irto two tiers, as this suits the special con- 
ditions which every one of these turbines is separately designed 
to fulfil. It is well known that the efficiency of turbines falls 
off with a reduction of water supply, and the system of con- 
struction in tiers insures that only one such tier shall be work- 
ing disadvantageously, while all the others are performing their 
full duty. 
outwardly, and it gives an excellent efficiency, and has none of 
the heavy strains or bearing pressures which accompany so many 
other types. Whatever form of turbine may be preferred, there 
18 no practical difficulty in curving the guides and buckets in 
any desired direction, and, so long as proper proportions are 
preserved, local convenience may be permitted to override any 
trifling advantages of a more or less theoretical description that 
may be urged for other types. It will be observed that no case 
of any kind encloses this turbine, so it is usual to make a wooden 
or stone guard to preserve the belt from injury ; and as water 
18 generally plentiful where these turbines are used, it is of less 
consequence to lose one or two feet of a high fall by placing it 
clear of the tailrace than to incur the expense of providing a 
Suction pipe and heavy surrounding case, to say nothing of the 
cost such additions involve by carriage. 

_The sectional view, taken froma photograph, shows another tur- 
bine of the same kind, but without any regulating sluice, This 








was made last year for the Indian Government, to the order of 
Messrs. R. Schram and Co., Westminster, for driving a pair of 
their patent air compressors, and has both guides and buckets 
of gun-metal. It is driven by a vertical fall of 150ft., and pro- 
duces 50-H.P., and in general construction is similar to the 
other turbine shown in section. 
swivel bearings, so that the shaft takes a level bearing under all 
the circumstances of running at a high speed. 








UNIVERSAL BARREL MACHINE, 





RECENTLY we were invited to see the working of a machine, 
designed and patented by Mr.{W. T. Vale, of Toronto, for 
making barrels, and called “ Universal”’ because it will work 
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UNIVERSAL BARREL M 





In this turbine the water flows from the centre | any length of stave, from 16in. to 30in. long, and either gin. or 


hin. thick. It is stated that with this machine, which requires 
5-horse power to drive, one man can set up, chamfer, “croze,” or 
“‘jigger”—that is, form the groove to receive the head—and turn 
off neatly with the two permanent end hoops fixed, 300 barrels 
in nine hours. During the trial a man, with slight experience, 
turned out a barrel in two minutes. 

Referring to the annexed cut, the machine has two distinct 
motions, given at different speeds by separate belts from the 
countershaft. The expanding mandril, A, is made to revolve 


slowly by means of spur wheels from the pulley B, thrown into | 


gear by depressing the pedal C, a strong spiral spring keeping 
it out of gear when not required. The pressure rollers, D D, for 


carrying the staves along, are driven by pitch chains off the | 


same gear. The mandril is made to collapse by means of jointed 
levers like the extensor ribs of an umbrella, in order to release 
the barrel after it is formed and the two permanent end hoops 
have been fixed, For this purpose, also, the main frame, released 


It also is provided with long | 





ACHINE. 


by the catches F F, swings towards the front, being pivotted 
on the shaft G, while at the same time the halves of the rings 
| —divided vertically—which hold the staves slide in guides, 
| H_H, two halves towards the front and two towards the back. 
| The staves, having the edges previously trimmed to template, 
| are laid out ona measuring table, so that their united width 
| shall be equal to the circumference of the barrel required, and are 
| then made into a pile which is placed on two projecting arms in 
| front of the mandril, and at about the level of its axis. They 
| are fed singly by hand between the mandril plates—changeable 
| for size of barrel—and the pressure rollers, both slowly revolv- 
| ing until half the barrel is formed, the first stave having by this 
time arrived almost at the circular saws and cutters, which are 
then set in motion by the lever J being moved sideways by the 
operator’s left foot, his right being kept on the pedal C as long 
as the mandril and rollers are required to revolve. The cutters, 
like those of a wood moulding machine, are mounted, with the 
circular saws, on spindles, parallel with the mandril shaft, 
mounted in carriages like the slide rests of a lathe, and are set 
in or out by the hand wheels K K; they form the chamfer and 
the “croze,” or groove, while the saws cut off the staves to 
| length. The end hoops, having previously been placed in con- 

venient positions on the machine, are now adjusted, when the 

frame is drawn forward and the mandril made to collapse, thus 
| releasing the barrel, which is well formed and trimmed as well 
as tight. Besides the advantages already mentioned, the in- 
ventor claims for this machine simplicity in operation and readi- 
ness of adjustment, as well as variety in sizes of barrels, reduced 
cost of production, and a large output. 








DAYLIGHT UNDER WaTeR.—M. Hermann Fol reports to the 
Académie des Sciences the result of the researches that he has 
| been making in the depths of the Mediterranean during the 
| summer months, his object having been to certify how far daylight 
| penetrates. His operations have been carried on in water of 
| remarkable clearness between Corsica and the shores of the Alpes- 
| Maritimes, at a distance of eighteen geographical miles from the 
nearest land. M. Fol used gelatino-bromide plates exposed during 
ten minutes, whereby he has found the limit of daylight in those 
waters to be at a depth of 1518ft.—465 metres. This is 327ft. 
short of the limit assigned to daylight in the Mediterranean by the 
Germans, Chun and Petersen, some years ago. 

THE Late Mr. Epwarp F. Boyp.—Edward Fenwick Boyd, a 
past president of the North of England Institute of Mining and 
Mechanical Engineers, died at his residence, Moor-house, in the 
county of Durham, on the 30th ult., having just entered upon his 
eightieth year. Mr. Boyd was the third son of the late Mr. William 
Boyd, of Newcastle-on-Tyne, a partner in the old banking firm of 
Sir Matthew White Ridley and Co., himself a representative New- 
castle man, and one of the founders, in the old days, before public 
libraries were much thought of, of the Literary and Philosophical 
Society of Newcastle-upon-Tyne. Educated at Wilton-le-Wear, 
and at the University of Edinburgh, Mr. Edward Boyd, whose 
name will long be remembered in connection with mining 
operations in the county of Durham, had been for the last fifty 
years mineral agent for the Dean and Chapter of Durham and 
their successors, the Ecclesiastical Commissioners for England. 
In that capacity, having the supervision on behalf of the lessors of 
sixty or seventy of the largest collieries in the county of Durham, 
he had an unrivalled knowledge of the Durham coalfield, and bad 
been brought into contact with all the most prominent mining 
engineers and colliery managers in the North of England since the 
year 1830. Mr. Boyd had a large share, together with the late 
Mr. Nicholas Wood, Mr. T. E. Forster, Mr. T. J. Taylor, Sir 
George Elliot, and others, in the foundation, in 1852, of the North 
of England Institute of Mining and Mechanical Engineers, and 
served successively the offices of treasurer—1852-1870—and of 
president—1870-1875—of that body. To their ‘‘ Journal of Trans- 
actions” he contributed many papers. It was during his term of 
office as president that the College of Physical Science at Newcastle- 
upon-Tyne was founded and affiliated to the University of Durham, 
and he worked energetically for many years as a member of the 
' council of that body. A staunch member of the Church of England, 

the Times says he laboured assiduously in the building and endow- 
ment of churches and Church schools to supply the needs of a large 
and increasing population. In his later years, 1875-1888, Mr. 

Boyd was placed on the commission of the peace for the county of 

Durham. 

Tue San DiEGO WaTER SuppLy.—The San Diego flume, or water 
supply canal, which has been built by the San Diego and Coronado 
Water Company, is intended to carry water to the city of San 

Diego, Cal., and also to supply 
water for the irrigation of 
several large tracts of land. 
The water-shed is in the 
Cujamaca Mountains, and the 
company has constructed a 
reservoir at a point about 
5000ft. above sea-level by 
building a dam 35ft. and 
720ft. long. The capacity of 
the reservoir is about 
3,740,000.000 gallons. The 
flume, through which the 
water is carried, is about 
thirty-six miles long, follow- 
ing generally the course of 
the San Diego River and 
the Cajon Valley to a reser- 
voir situated on the tableland 
back of San Diego, at a point 
630ft. above the sea, whence 
water will be taken into the 
city in pipes. The main 
flume is 6ft. wide and 4ft. 
high, built of red-wood plank 
2in. thick, and is strongly 
constructed and _ braced; 
where possible it rests on 
rock foundation, but in many 
places it has been carried over 
valleys and depressions on 
wooden trestles, and at other 
points it has been necessary 
to build tunnels. In addi- 
tion to the city reservoir several others have been made 
| from which water is distributed for irrigating purposes, and 
| the company expects to furnish irrigation for about 100,000 
| acres of land. Some of the longest trestles are:— The Sweet- 
water Pass, 1264ft. long and 8lft. high; Sweetwater Pass 
No. 2, 720ft. long and 25ft. high; Sycamore Creek, 720ft. long and 
35ft. high; Connor Creek, 688ft. long and 34ft. high ; Knob Creek, 
600ft. long and 55ft. high ; Cut-off, 640ft. long and 48ft. high ; Los . 
Coches, 1664ft. long and 70ft. high; Sand Creek, 600ft. long and 
58ft. high; South Fork, 420ft. long and 86ft. high; Quail Canyon, 
560ft. long and 68ft. high; Monte, 438ft. long and 60ft. high; 
Chocolate, 450ft. long and 63ft. high; there are over 300 smaller 


| ones. The most important tunnels are:—Lankersheim, 1900ft. in 


length; Los Coches, 313ft.; El Monte, 290ft.; Cape Horn, 700ft. ; 
South Fork, 200ft.; Anderton 270ft.; and Sand Creek, 430ft. 
These are through solid rock of granite or slate, 6ft. square, 
cemented and arched overhead, supports being placed wherever 
the rock is soft or has any indications of falling. This is the most 
important work of the kind on the Pacific coast. 
completed, and will soon be in full use. 


It has just been 
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EXPRESS PASSENGER ENGINE, MIDLAND 
RAILWAY. 


As many of our readers are aware, there are only three 
English locomotives of the first-class exhibited at Paris. These 
are shown by the London, Brighton, and South Coast Railway 
Company, whose engine we illustrated on the 19th of July, the 
South-Eastern Company, and the Midland Company, whose 


A glance at our engraving is quite sufficient to show that 
Mr. Johnson has designed an exceedingly handsome engine; 
and the finish and workmanship generally are of the highest 
class. The engine is painted the beautiful dark red which Mr. 
Johnson has introduced with so much benefit to the pockets of 
the shareholders; and the large brass driving axle-boxes have an 
admirable effect. 

The engine was designed in 1887, and there are now at work 


















































LONDON AND BRIGHTON. 


engine forms the subject of our supplement this week. The | or in course of construction fifteen of the class. 


Midland system is one of the heaviest in the kingdom, traversing, 


as much of it does, a very difficult country. The speeds are | engine. 


high, and the trains weighty. We annex a profile of the prin- 
cipal portions of the line, which explains itself. 


Hitherto all the powerful locomotives have been coupled. The | bogie. 
engine exhibited at Paris is, however, a new departure, being a ! and balance beams. 


In 1863 the 
prevailing type on the Midland Railway was a six-wheeled single 
In the engine exhibited the boiler is of steel; the barrel 
is composed of three rings put together telescopic fashion. The 
side frames approach each other in front to give room for the 
This is of the normal Midland type, with inside frames 
It has a horizontal traverse of about 14in., 






































MIDLAND. 


single engine—it is, we may add, the only single engine in the 
Exhibition—its use being rendered possible by the adoption of 
Gresham and Craven’s sand blast system, by which a fine spray 
of sand is blown under the treads of the driving wheels by 
jets of steam. 











controlled by lateral spiral springs. The spectacle plate is of 
cast steel. The valve gear is of the ordinary Stephenson’s link 
type. Our contemporary, Le Genie Civil, publishes three outline 
engravings which we reproduce here, as they show very clearly 
the principal features of the three English locomotives, 
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SECTIONS OF THE 


The following tabular statement gives particulars and dimen- 
sions of the engine and tender :— 


ft. in. 

Diameter of cylinders .. 1 6 
EP es 66 26 ve 22 
Lapofvalve .. .. .. 01 
Lead of valve in full gea 0 3 full, 
Distance of cylinders apart 24 
Diameter of driving wheels 7 6 

” bogie ” 3 6 

as trailing ,, oe 44 
Bogie centre to driving centre .. 10 0} 
Driving centre to trailing centre 8 9 
Bogie wheel centres .. .. .. 6 0 
Wheel base, engine and tender. . 43 2) 
Working pressure... .. .. .. 160 lbs. 
Length of boiler barrel .. .. 10ft. 4in. 
Mean diameter outside barrel .. 4ft. 2in. 
Fire-box, outside length ~ 6ft. 6in 
Number of tubes .. . -. 244 
Diameter of tubes.. oa “ iin, dia. 

a) 
Heating surface, tubes. . -. 11235 sq ft. 
os o fire-box 117 ” 

*” 9 total .. 12405 ,, 
CO ae 196 ,, 
Engine weight, working order.. 48 tons 
Weight on driving wheels .. 17 tons 10 cwt. 
Tender, water capacity 8250 gals. 

1» — coal ” ae 84 tons 

i. weight, working order ne Se 30 tons 
Average gross load, London to Nottingham .. 170 to 215 tons 
Equivalent vehicles : =. op pe. sp ap 9 to 13 carriages 
Booked speed per hour 534 miles 
Coal consumed per mile 20 to 23 Ib. 

mgest run without stop .. 124 miles 





MIDLAND SYSTEM. 


THE AMINES PROCESS. 


On Wednesday last a somewhat remarkable “demonstration ” 
of the merits of a sewage process took place at Wimbledon at 
the Sewage Works belonging to the Local Board. More than 
two hundred persons assembled on the occasion, including the 
Lord Mayor and several official personages. Engineers, medical 
officers of health, and scientific chemists, formed a considerable 
portion of the gathering, together with members of the London 
County Council and other public bodies. The process to be 
seen was that invented by Mr. Hugo Wollheim, and now in 


| the hands of a syndicate, of which Mr. Ellice-Clark is the chair- 
| man, Mr. Wollheim being the managing director. 
| on which the process is based is that a sewage effluent can only 


The theory 


be regarded as harmless, from the hygienic point of view, when 
all the bacteria capable of giving rise to disease, “or of in- 
ducing chemical change,” have been entirely extirpated or 
destroyed. There is a contrary theory, having many 
powerful advocates, which teaches that certain bacteria are 
beneficial in their action ou sewage, and that it is desirable 
they should live. Mr. Wollheim considers it best to make a 
clean sweep, and has devised a process, which, having been put 
into operation on a portion of the West Ham sewage, was 
found by Dr. Klein to have the effect of producing an 
absolutely sterilised effluent. The mixture employed for this 
purpose would scarcely seem well adapted for the purification 
of sewage, or for the production of an effluent that could be 
considered in all respects harmless. At Wimbledon the 
average quantity of lime introduced into a gallon of sewage is 
47 grains, together with 3 grains of herring-brine, Such a dose 








| among the rest. 
| by lime, a very soluble gas is evolved, which spreads rapidly 
| through every part of the liquid, and is held in solution therein 


=== 
of lime might be expected to do something, and i 
we tasted the effluent on Wednesday it md rather oy a 
mouth, As for the herring-brine, this produced a slight od “4 
which, according to some persons, resembled that of i oe 
breeze. Others thought it had “an ancient and a fish like 
smell.” However, all this can be tolerated, providing omtaie 
counterbalancing advantages are secured. Of these there 4 
some evidence at the “ demonstration,” ” 





SOUTH-EASTERN. 
Milk of lime and herring-brine having been mingled with the 
sewage as it flowed into the works at a depth of several feet 
below the surface, the liquid thus dosed was pumped by a 16. 
horse power engine into a conduit along which it flowed towards 
the settling tanks. As the sewage emerged into the air, no 
smell was perceptible. At the same time a sample of the raw 
sewage was, if we may use the term, somewhat “ mild.” Flow. 
| ing on to the farthest tank in a row of six, the treated sewage 
| entered until it filled up the space to a depth of 6ft. It was 
expected that in half an hour after the flow was cut-off, the 
suspended matters would all be deposited at the bottom of the 
tank, leaving a clear liquid above the deposit. In much less 
| than the half-hour, the top water began to flow over into the 
next tank, and had the appearance of being brilliantly clear. 
Here there was a slight “fishy” odour, about the exact nature 
of which opinions differed. It was stated by Mr. Ellice-Clark, 
who ciceroned the company, that the water could be drawn off, 
| and the tank filled again, twelve times before the removal of the 
sludge. In fact the sludge is to assist in purifying each fresh 
| supply of sewage. For this purpose, when the tank is first filled 
| up, the sewage receives as much as 70 grains of lime per gallon, 
| after which the quantity is reduced to 45 grains, thus making the 
| average of 47 grains. The proportion of herring-brine remains 
| the same throughout. 
| The sludge at the bottom of the tanks is got out by gravita- 
| tion, flowing down through underground pipes into the press- 
house, the tanks being elevated and embanked. The super. 
natant water flows off through floating valves, and is conveyed 
by pipes to the sewage farm close by. But it is claimed for this 
process that there is no need either to press the sludge or to 
filter the effluent through land. The sludge is without odour, 
and undergoes no putrefactive change. So also the effluent 
remains permanently good, and is said to be fit to go direct into 
the river, its composition being such as to meet the require- 
ments set forth some years ago by the Rivers Pollution Com- 
missioners. This statement, however, requires some modifica- 
tion, as it is evident that the effluent, with its burden of 
lime, requires dilution. Concerning the curious name, “‘ Amines,” 
we should explain that this is employed as expressive of the 
circumstance that the lime acts on certain organic bases belong- 
ing to the group of “ Amines,” or ammonia compounds, and 
which may be derived from various sources, herring-brine 
When these organic bases are acted upon 





with great tenacity. This gaseous re-agent is termed by Mr. 
Wollheim “ amminol,” and is a very powerful disinfectant. 
The extraordinary quantity of lime used by Mr. Wollheim 





naturally lays his process open to criticism. It is admitted that 
no fish would live in the effluent. But the effluent goes into a 


| river, and is speedily diluted. When mingled with ten times 


its volume the effluent ceases to injure the fish. It may 
naturally be asked where a sufficient supply of herring-brine is 
to be obtained? A reply is given that other sources of amminol 
are available. As to the economical aspect of the process, 
the materials are estimated to cost from a halfpenny to three- 
farthings per thousand gallons uf sewage, or from £2 10s. to £3 
per million gallons, It is contended that this is less than the cost 
of the chemicals in other processes. As the sludge is inoffensive, it 
can be used for raising the level of low-lying lands, thereby 
avoiding the expense of pressing or of bargeing out to sea. Mr. 
Ellice-Clark, in an able address which he delivered in the 
course of the proceedings, stated that wherever works had been 
erected suited to the chemical treatment of sewage, there the 
Amines process could be tried without any additional capital out- 
lay. It having been remarked that the sewage of Wimbledon was 
not complicated by the intrusion of factory refuse, Mr Ellice- 
Clark replied that in February last they treated 160,000 gallons of 
West Ham sewage, containing refuse from numerous factories 
and chemical works; and whereas the sewage as tested by Dr. 
Klein contained enormous quantities of bacteria, in the effluent 
from the Amines process there were none. 

Among the speeches made on the occasion, in addition to the 
address by Mr. Ellice-Clark, was one by Mr. Townsend, the chair- 
man of the Wimbledon Local Board, expressing his satisfaction 
at the experiments which had been made with the Amines pro- 
cess, The Board were about to have the process more fully 
tried by their own officials, when they would be able to decide 
conclusively as to its merits, including the effect of the lime 
upon crops. By the system previously pursued at 
Wimbledon, combining chemical treatment with sewage farm- 
ing, they were able to get five or six crops of Italian rye-grass 
in a year. 

At the close of the proceedings a vote of thanks to Mr. 
Ellice-Clark and the syndicate was moved by Mr. Walter 
Hunter, of the London County Council, and cordially adopted. 











Ar the last meeting of the Dublin Town Council, the 
question of the extent of the application of electric lighting was 
dissunsed. The committee propose to limit their operations to St. 
Stephen’s-green, Parliament-street, Mary-street, and Henry-street. 
For this district it is said that 10,000 lights will suffice, and it 1s 
thought that a capital of £50,000 will be sufficient. The committee 
recommend that application be made to the Local Government 
Board to sanction the borrowing of £50,000. The corporation 
have now pledged themselves to make the application, and if 





granted to proceed with the work. 
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RAILWAY MATTERS. 


A SLEEPING saloon 42ft. in length, weighing 224 tons, 
and costing £1300, only contains berths for sixteen individuals, 
‘A family saloon, measuring 32ft., weighing 15 tons 4 cwt., and 
costing £820, accommodates eight first-class passengers—sleeping 
_-and six second-class passengers. 


Tue passenger traflic between England and the Con- 
tinent, «4 the Dover route, reached the enormous total of 13,946 

rsons for the past week. The London, Chatham, and Dover 
Company have a ready conveyed considerably over 100,000 more 
yassengers than in the corresponding period of the last Paris 

Jxhibition. 

Proposats have been submitted to the Governor of 
Western Australia, on behalf of a combination of English capitalists, 
for the construction of a railway from York to Hampton Plains, 
It is proposed to take the line from the Eastern Railway to Yilgarn, 
and from the goldfields to Hampton Plains, a distance of 250 or 
280 miles. 

Ix 1872 the Parliamentary train from Euston to Liver- 
pool, a distance of 201} miles, started at 7.40 a.m., sto yped at 
every station on the route, and reached its destination at 6.35 p.m., 
thus occupying nearly eleven hours on a journey which the more 
fortunate third-class passenger of to-day is enabled to perform in 
four and a-half hours. 


Ow1na to the continued fall of débris, the tunnel on the 
Cambrian Railway, between Glandovey Junction and Aberdovey, 
js still blocked and closed for passenger traffic. Passengers, there- 
fore, have to alight at one end of the tunnel, and be conveyed in 
carriages to the other, where another train is provided. The 
goods traflic is seriously impeded. 


Tur Government of India propose to send a deputation 
of two executive engineers to make a survey of the Shan States 
during the coming cold season, and to report on the practicability 
and advisability of constructing a railway to the Salwen frontier. 
Active operations on the Moo Valley Railway, which will be even- 
trally prolonged to Bhamo, will commence in October. 


“ A SUBMARINE bridge,” says the American Manufac- 
turer, “* between Sweden and Copenhagen, is proposed by a Swedish 
engineer. It would be two and a-half miles in length, of 100ft. 
spans, and would be submerged sufficiently to allow ships to pass 
over it. It would be a double tube, with an outer skin of iron, 
and inner one of steel, and the space between filled with concrete, 
and would carry a single line of rails, The piers, 100ft. apart, 
would be ordinary caissons filled with concrete.” 


Tue total length of tramways, according to Herepath, 
open at the close of last year was 455 miles, or only five miles more 
than at the end of the previous year. The total cost of laying 
down these lines was £5,650,117, or about £12,000 per mile. The 
gross receipts for 1888 were £1,428,000, and the expenses of work- 
ing £1,161,000, leaving a net profit of £267,000. The cost of 
working represented 81 per cent. of the gross produce, and the 
interest on the capital invested averaged 4°71 per cent. 


Tue Mexican Government bas granted a concession for 
a narrow gauge railway in the state of Yucatan from the station of 
St. Ignatie on the Meridi and Progresso railway to the town of 
Hunucma. Surveys must begin at once and construction be 
commenced within a year, the entire line to be completed within 
five years: and within two years, the concessionaire must build at 
least 20 kiloms., and each succeeding year the same number must 
be built till the line is completed within the time specified. 


THE most powerful passenger engines in use on the 
London and North-Western Railway in 1872, having driving 
wheels 7ft. 6in. in diameter, weighed, without tenders, 27 tons 
lewt.; but the compound engines now being made by Mr. Webb 
at the Crewe Works, having triple cylinders, and driving wheels 
6ft. in diameter, weigh 425 tons; while an even more powerful 
type of engine on the compound system, having 7ft. driving 
orgs weighs no less than 454 tons, or, with the tender attached, 
704 tons, 


A BRIDGE, 258ft. long and weighing 250 tons, was 
moved 45ft. in twelve minutes, on Mill creek on the Pennsylvania 
Railroad, on August 11th. The work was in charge of master 
carpenter W. K. Beard, of the Pennsylvania Railroad, with 100 
men. The bridge was 25ft. wide and 10ft. deep; it was moved by 
rollers and jacks on to seventy-eight timber trestles from 3ft. to 
28ft. high. This bridge will now be replaced bya stone arch structure 
300ft. long, with four arches and a width sufficient for three tracks, 
which is to be completed by January Ist next. 


Ir is stated that the building of the St. Louis elevated 
railroad is now assured beyond question. For some time past New 
York capitalists, accompanied by civil engineers and experts, have 
been in St. Louis, and under the guidance of Colonel S. F. Scott, 
one of the originators of the enterprises have surveyed the route 
and made the necessary inquiries to satisfy themselves as to the 
desirability of the investment. Among the capitalists who will 
furnish the £1,400,000 to construct the road are Albert Stettheimer, 
Ernest Thallman, and Edward Lauterbach, of New York, and 
Adolphus Bonzano, of Philadelphia. 


Tne Congo Railway Company, from Matadi to Stanley 
Pool, has been officially organised in Brussels with a capital of 
5,000,000 dols, The president is G. Sabathier, and Jules Urban is 
chairman of the permanent committee. As set forth in the London 
wrospectus, this road, projected to avoid the cataract region of the 

wer Congo, will be at miles long, of which only sixteen miles 
present any great difficulties of construction. The navigable 
system of the Upper Congo is now traversed by seventeen steamers, 
which are te be increased at once. The Congo Government has 
granted a concession for ninety-nine years, with a land grant of 
about 1,620,000 acres, in addition to a belt one-eighth of a mile 
wide on each side of the line, 


Tue Adriatic Company has prepared plans for carrying 
a tunnel through the Splugen. The length of the tunnel contem- 
plated would be about 11} miles. It would occur on a line from 
Chiavenna to Coire, sixty-one miles in length. The line, if con- 
structed, will have a double set of metals, and its estimated cost is 
£6,520,000. To carry out such a costly work large subventions 
would be required from the Helvetic Confederation as well as from 
other Governments. The support of the Swiss Union and the 
North-East Swiss would also be needed. The ultimate gain from 
the establishment of the Chiavenna and Coire appears to be scarcely 
in harmony with the probable cost of the work. It is accordingly 
not very probable that the enterprise will be seriously undertaken 
at present, 


Tue standard London and North-Western third-class 
carriage of 1872 was 304ft. long, and weighed 10 tons, but the 
standard third-class carriage of 1889 is 42ft. in length, and weighs 
upwards of 18 tons, The carriage of 1872 was capable of seating 
fifty passengers, but that of 1889 only seats twenty more, or seventy 
in all, so that while the weight of the vehicle has increased by 80 
per cent, the seating capacity has only increased by 40 per cent. — 
in other words, the weight has increased in double the ratio of the 
accommodation provided. The standard composite carriage built 
by the London and North-Western Company in 1872, 30ft. 6in. in 
length, weighed 10 tons 8 ewt., but those of the latest type, built 
recently, measure 42ft. in length, and weigh from 18 to Yo tons, 
These contain pera | accommodation for the first-class compart- 
ments, and a cupboard for luggage, and they only provide seats 
for forty-four p gers, as against thirty-six who could be con- 
veyed in the smaller vehicle of the earlier period. 








NOTES AND MEMORANDA. 


Herr W. Ostwatp argues in favour of making oxygen 
the standard of the atomic weights of all other elements, as it is 
from oxygen that the atomic weights are actually determined. 
Herr B. Brauner points out that the ratio H: O = 1: 15 96, deter- 
mined by Regnault, is attended with experimental errors, that 
Erdmann and Marchand’s experiments gave 1: 16, and Dumas, 
as has been shown by Ostwald, 1: 15°98 as the lowest limit. As, 
therefore, no value of the ratio H : O between 1 : 15°87 and 1:1601 
has been proved to be accurate, least of all the value 1: 15-96, 
O = 16 should be taken as the standard of atomic weights. 


Lorp Ray eieH, in a contribution on “ Pin-hole Photo- 
graphy,” to the British Association, gave mathematical formule 
to get the true focal distances for distant effects. A photograph of 
a weatbercock was shown which uired to be held 9ft. from the 
observer to get the proper view of the picture, Captain Abney 
pointed to the advantage of a knowledge of this pin-hole photo- 
graphy, and said that on one occasion in India he went 700 miles 
up country to photograph some temples. He found that he had 
forgotten his lense, but by using a fairly big-sized pin-hole, and 
giving a long exposure he got his photographs. i e knew two 
ladies who used the tin of a cocoa can, making the pin-hole with a 
fastener from one of their hata, 


THE prevention of the formation of lead sulphate on the 
plates of lead secondary batteries has been completely effected by 
adding a solution of sodium sulphate to the dilute sulphuric acid 
with which the cells are usually charged. Comparative experi- 
ments have shown the immense benefit of the sodium sulphate. 
Mr. W. H. Preece says :—‘‘It completely prevents sulphating, and 
at the same time does not impair the cells in any way. The 
pmeter that gives the best results is made as follows: To a 
quart of saturated carbonate of soda solution add slowly, during 
zontinuous agitation, 12 fluid ounces of strong sulphuric acid. 
This mixture constitutes the sulphate of soda solution. One part 
of it by volume is added to 19 parts of water and 5 parts of sul- 
phuric acid, This electrolyte should havea specific gravity of 1-21.” 


THE ne, by M. Bory, for silvering mirrors is a very 
simple process:—The plate of glass is first carefully cleaned and 
laid on a perfectly level table, which must be kept at a tempera- 
ture of 25 deg. to 30 deg. Cent. To silver a plate of 1 square 
metre two liquids are prepared, the first consisting of ten grammes 
of double tartrate of soda and potash dissolved in one litre of dis- 
tilled water, and the other of five grammes of nitrate of silver dis- 
solved in three grammes of pure ammonia and diluted with one 
litre of water. The two liquids are then intimately mixed, anda 
small portion of the mixture is spread evenly over the glass, when 
the remainder is poured on. Inthe course of thirty or forty 
minutes the silver is precipitated in its metallic form, and, the 
Scientific American says, adheres closely to the glass, which need 
only then to be freed by tilting from the superfluous fluid, slightly 
rinsed with water, and placed upright todry. A coating of var- 
nish is afterward applied with a brush to protect the mirror from 
damage and the action of the air. 


ExPERIMENTs on the solubility of glass in water have 
been made by F. Mylius and F. Foerster. The principal conclu- 
sions deducible from the experiments are given in the Journal of 
the Chemical Socvety as follows:—'‘(1) Water-glass is decomposed 
by water into free alxali and silicic acid, a certain proportion— 
varying with the time of action, concentration, and temperature— 
of the latter becoming hydrated and dissolved. (2) Potash glasses 
are far less soluble than soda glasses, but the difference decreases 
with increase of the proportion of lime present. (3) Soda and 
potash are united in glass both to the silica and the lime. The 
resistance of glass towards the action of water is dependent on the 
presence of double silicates of soda or potash and lime. (4) Of all 
sorts of glass, the gee flint-glasses are least soluble in 
boiling water. (5) The relative resistance of glasses is different 
toward hot and cold water. Tables are given in the original show- 
ing the solubility, as determined by digestion with boiling water 
for five hours, of various glasses commonly found in commerce, 
and the chemical composition of the same glasses.” 


Tue whole of the eastern part of Canada, from the 
Atlantic to the north-west boundaries of Ontario, was formerly one 
vast forest, and is still very extensively wooded, timber in various 
forms being one of the principal exports of the country. In the 
southern part of the centre of the Dominion is a vast tract of 
= land, covered with soil of great richness, West of the ae 

fountains is another great tract of forestland. The area include 

is about 1,260,000 square miles, and of these it is estimated 860,000 
square miles are fit for settlement, and about 400,000 square 
miles useless for cultivation; 656,000 square miles are ‘suitable 
for potatoes, 407,000 square miles for barley, and 316,000 square 
miles for wheat. There is a river navigation of about 2750 miles, 
1390 miles being suitable for stern wheel steamers, and 1360 miles 
for light draught sea-going steamers. The recently issued Canadian 
statistical report says:—‘‘ There are large auriferous deposits, as 
well as silver, iron, graphite, ochre, brick and pottery clay, mica, 
gypsum, lime and sandstone, while the petroleum area is so 
extensive as to justify the belief that eventually it will supply the 
larger part of this continent.’” 


Some one in New Jersey, supposed by the New York 
Herald to be an authority, recently said: ‘‘The news from Central 
Pennsylvania is awful, but this may be a very little thing compared 
with what may yet occur. Near and west of the Alleghanies a 
great opening within the earth’s crust must be made somewhere by 
the escape of natural gas. Will the earth settle and fill the empty 
places, or will air pass in and thereby make it possible for the 
immense reservoirs of gas, stored away, no one knows how far, to 
explode and make an upheaval? Many people believe there is gas 
enough under Western Fransybrenia and Eastern Ohio to blow the 
country from Lake Erie to the Monongahela into promiscuous 
fragments. When oil was struck at Oil Creek in 1859, timid folks 
feared a collapse and a sinking of the oil field, but that danger was 
obviated by water running into the wells as the oil ran out. The 
dreaded vacuum never came, as water took the place of the 
removed oil. It is not so in this case. Water is not filling up the 
gas wells, except to a limited extent. What the outcome may be 
is not really a very enjoyable thing to revolve in our minds.” 


In the burglar-proof department of the Diebold Safe 
Works in Canton, Ohio, the Repository, of that town, says there 
stands to-day a house of steel that in a short time will contain a 
good share of the wealth of the prosperous State of Kansas. It is 
a steel burglar and fireproof caulk, about completed, for the new 
State treasury building being built at Topeka, Kan. The vault is 
large enough for a dwelling for a small family, being 30ft. long, 
17ft. high, and 15ft. wide. The structure is set up and being care- 
fully examined at the works, preparatory to its shipment, which 
will be in about a week, and for which about fifteen cars wil] be 
required, The walls are of the best chrome steel, 2in. thick, in 
four 4in. layers. The entrance is a triplicate door, with a total 
thickness of 8in., fitted with a consolidated time lock and special 
bolt device. Twenty-four bolts, ]jin. in diameter, are in the door, 
which weighs 5000]b., and is opened and closed with a special 
screw apparatus. The vault complete weighs about 200,0001b. 
Hundreds of bolts are used, but none penetrate from the outer to 
the inner layer of steel, each bolt only passing through two of the 
four layers of the wall. The inside of the door is covered by 
French plate glass, showing the workings of the locks and bolts. 
The vault contains two floors, the first for money and the second 
for valuable documents, &c. A staircase leads from the first to the 
second floor, and the vault will be lighted by electricity. Two large 
Diebold burglar-proof safes will be placed inside the vault. The 
vault and two safes will cost, after being put up and ready for use, 
nearly 25,000 dols, 





MISCELLANEA, 


Tue Worksop Rural Sanitary Authority have instructed 
Mr. W. H. Radford, C.E., of Nottingham, to —— schemes for 
the sewerage and sewage disposal of Clown and Barlborough. 


Tue Water Committee of the Sutton-in-Ashfield Local 
Board held a meeting last week in reference to the duplication of 
the machinery at the Rushley Pumping Station. Mr. Hodson, the 
engineer, attended, and was instructed to prepare the.necessary 
plans and estimates, and to execute such work as might be 
necessary to bring up the supply to one million gallons per day. 


Czernikow!7Tz, the capital of the Province of Bukovina, 
has been completely under water, the River Pruth having over- 
flowed its banks. Several villages outside the town are also sub- 
merged. When the floods came on a number of the inhabitants 
had to be saved by boats. Hitherto no loss of life has been re- 
ported, but the damage done in the town and in the surrounding 
districts is very great. 


In adopting a report, recommending remedies for the 
prevention of the great floods which did damage estimated at 
£100,000 last March, the Bristol Town Council, on Tuesday, 
resolved to apply to Parliament for power to carry out a scheme, 
involving the expenditure of £200,000. This will be chiefly spent 
on the river Froom, which is to be tapped at Stapleton by a tunnel 
culvert, to be bored beneath Durdham Down, in order to conduct 
the surplus water at times of flood to the river Avon, 


Tne Eta, one of the electric launches of Messrs. 
Immisch and Co., started last week for a trip with a party on 
board from Hampton to Oxford and back, accomplishing the 
distance in five days, including stoppages. The noteworthy feature 
in the run was a distance of sixty miles with a single charge, viz., 
from Goring to Oxford and bacx to Goring. At Oxford, the Eta, 
which is a very handsome launch, attracted a great deal of atten- 
tion, being the first electric launch ever seen there. The charging 
of the lators was effected at the various stations en route, 
either during meal times or at night. 


Tue American Government wishes for a wire gun, but 
can find no one to makeit. The American press states that manu- 
facturers have learned that Government contracts for guns are 
very good things to let alone. They usually entail extensive changes 
in a shop, which retards work on regular orders, and are very expen- 
sive, and the return is not sufficient to pay for the additional 
trouble and leave a fair profit. Beside, the exacting nature of the 
specifications deters many from bidding who might otherwise doso. 
A gentleman connected with one of the largest foundries in Pitts- 
burgh said that they have steadily refused to bid on Government 
work for these reasons, and that they would never touch any 
experimental guns unless they were assured of a specitied sum. 


Our troubles do not discourage Bombay, which is to 
have a big graving dock. In order to meet possible requirements 
of Government in docking armoured cruisers the bottom of the 
dock will be excavated to 58ft., much lower than will be necessary 
for any merchant vessel. The available depth for docking 1s 
27ft. 3in. at bigh water. The width of the entrance is the same 
as that of the north-east entrance to Prince’s Dock, so that the 
largest vessel that can enter the latter will also be able to enter 
the graving dock. It does not appear that an excavation of 58ft. 
can be of much use, if there are only 27ft. 3in. on the sill at high 
water. The depth should be 30ft., in order that the largest class 
of vessels may get in and out with safety a short time before and 
after high water. 


THE people of the United States, at least some of them, 
believe so firmly in exhibitions, that something like a free fight is 
going on at the other side of the water, as to who is to have the 
ownership of the Exhibition of 1892. Chicago is nothing, if not 
practical. Extended experience with pigs has taught the good 
people that firmness and promptitude are essential elements of 
success; and, if backed up with sufficient money, they can accom- 
plish great things. So while New York and Washington are 
talking, Chicago has subscribed £1,000,000 just for preliminary 
expenses, and will probably win. The bon bouche held out by the 
competition is in all cases an Eiffel Tower. Chicago promises one 
1500ft. high, but at New York they talk of having two, each of 
1000ft. The worst of this business is that the latest candidate can 
always promise more towers and higher than its predecessor. 


Messrs. JoHN Youne AND Co., coalmasters, Bath-street, 
Glasgow, in a series of extensive boring operations on their Ban- 
nock mineral field, have discovered a number of rich and valuable 
seams of coal which were not expected to be found on the ground. 
Besides a Virtuewell house coal of an average thickness of 2ft. Yin., 
they have come upon a first-class seam of shale, 2ft. thick, which 
is well adapted for gas purposes, The Kiltongue coal, with which 
the field abounds, is found to be an average thickness of 5}ft., and 
of good quality, while they have the lower and upper Drum giving 
seams of coal of rich quality for steam and gas purposes, the coal 
having strong heating properties and very durable. With a view to 
opening up the field on an extensive scale, Messrs. Young and Co, 
have commenced sinking a new pit, besides the one already in 
operation, and are having erected very powerful pumping and other 
first-class machinery, 


Enaixgerine students from Newcastle have been 
remarkably successful this year in winning Whitworth scholarsbips. 
Of these the following were offered for competition, viz.:—four of 
£125 each, tenable for three years; six of £100 each, tenable for 
one year; and twenty of £50 each, tenable for one year. Two 
students of the Elswick Institute, which is directed by Dr. Evers, 
have carried off two of the first-named scholarships. One of them 
is Mr. R. T. Smith, of London, whose father came from the neigh- 
bourhood of Newcastle. He has been at the Elswick works for 
some years as an improver, and has attended during that time the 
science and art classes at the Institute. The other is Mr. Jno. 
Harbottle, a native of Cramli mn, Northumberiand. Last year 
he carried off one of the £100 Whitworth prizes. Until lately he 
was a draughtsman at Messrs. R. Stephenson and Co.’s works. He 
wil] continue his studies at the School of Mines, London, while Mr. 
Smith will go to Cambridge. Mr. B. Harper, a student of the 
Elswick Institute, and Messrs. J. J. Bryson, R. W. Weeks, and 
G. C. Nicholson, of the Bath-lane Schools of Science and Art, Cor- 
poration-street, Newcastle, have cach obtained one of the £50 
scholarships, 


During last week a series of experiments were carried 
on at the Plymouth Fire Clay Works, Gunnislake, with a Sturte- 
vant mill, to show its suitability for the reduction of tin ore. The 
material operated on was tin stuff from the Clitters Mine, and 
mundic from the Queen Mine. The mill consists, as many of our 
readers know, simply of two shaftsanda casing. On the inner end 
of each shaft is a cast iron cup, which revolves at a high speed, 
and just projects inside the casing. The cups give the motion to 
the material, which is constantly thrown out of each cup with such 
great force, that the collision caused by the rock thrown from one 
cup with the rock thrown from the other cup, immediately reduces 
the material, and consequently the wear which usually takes place 
in ordinary reducing machines, is transferred to the material itself. 
Interest was taken in this trial, as various mills have previously 
been tried in the district, but all have failed to do their work 
satisfactorily, and the old Cornish stamp, with its many working 
parts, is, up to the present, looked upon as the only suitable and 
workable machine. The mill used on this occasion was one of the 
12in. size, and the result of the trials showed that the average out- 
put on tin stuff was two tons per hour, which is equal to the output 
obtained from a Cornish stamp battery with forty-eight beads, 
The mill put through 44 tons of mundic per hour, The resuit was 
looked upon as highly satisfactory, 
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PUBLISHER'S NOTIOE, 


** With this week’s number is issued as a Supplement a Two- 
page Engraving of an Kepress Passenger Engine, Midland 
Railway. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 


** THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES, 

** Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de Exposition Universelle de 1889 a& Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

** THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,” All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 

Sore request correspondents to keep copies. 

*,* In order to avoid trouble ond confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation, No notice can be taken of communications which do not comply 
with these instructions. 

R. H. 1.—Science and Art Department, South Kensington. 

Many Years’ Supscriper.— There is no special Look or treatise on the valves 
of steam engines. 

8. R. T.—Copies may be obtained by the courtesy of the secretaries, to whom 
you should apply. 

A GERMAN ENGINEER. — Fe w engineers will be disposed to agree with you. It 
is before all things necessary that an electric light engine shall never break 
down, and it is essential to secure this that plenty of metal shall be used in 
its construction, : 


CONCRETE PIPES. 
(To the Editor of The Engineer.) 

Sir,—We wish to obtain the addresses of makers of machinery for pro- 
ducing concrete pipes, Will any of your readers kindly aid us? 
September 18th, B. P. anv Co, 
RICE-STARCH MAKING MACHINES. 

(To the Editor of The Engineer.) 
Sir,—If any reader will give the names of any manufacturers of im- 
proved machinery f r making starch from rice, we shall be muh obliged. 
September 18th. West Gorton, 





COFFEE-ROASTING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—I shall feel much obliged if any of your readers can give me the 
address of Messrs, Jabez Burns and Sons, who are makers of coffee- 
roasting machinery, I believe the works of this firm are situated in the 
United States, but I am not certain. 

Manchester, September 12th. 


THE STRENGTH OF CAST IRON STOREY POSTS. 
(To the Editor of The Engineer.) 

Bass shall be obliged to any reader who will give me a formula for 
= culating the strength of cast iron storey posts, with sections like the 
: etch -|-{ so much used in shops. Unwin's rules only apply to 

rought iron, and I c7n find no information elsewhere. ARCHITECT, 

Plymouth, September 18th. 
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advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 
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MEETING NEXT WEEE. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS.— 
The Home Counties District Meeting will be held at Wimbledon on 
Saturday, 28th inst. Members will meet at Waterloo Station, and pro- 
ceed by the 11.27 a.m. train for Wimbledon. The meeting will be held 
at the Local Board offices, which are close to the station. Mr. Santo 
Crimp will read a short paper on ‘‘ Wimbledon and its Public Works "— 
discussion. Members will walk to the Sewage Farm and inspect the 
pumping station, settling tanks, sludge pressing plant, and the farm, 
A demonstration, by the Amines Syndicate, of the new Amines process 
for treating sewage, will be given, and the process will, in the absence of 
Mr. Ellice-Clark, be described by Mr. Godfrey—discussion. The party 
will then proceed through the farm to the effluent outfall, which is near 
Earlsfield Station—L. and 8.W. Ry.—from which there are frequent 
trains to London. Members who have sufficient time at their disposal 
will visit the sewage farm and works at Merton, under the guidance of 
Mr. Chart, the surveyor. Members who purpose attending this meeting 
are requested to signify their intention to Mr. Santo Crimp, Local Board, 
Wimbledon, on or before Thursday, the 26th inst. 








DEATH. 
On the 15th September, at his residence, 3. Heaton-terrace, Bury Old- 
road, Manchester, RopeRtT VawseER, M. Inst. C.E., aged 48. 
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THE DOCK LABOURERS’ STRIKE. 


Tue great strike is over. The battle has been fought 
and won, and nothing remains to be done but to count the 
cost. Both sides claim the victory. If each was really 
satisfied that it had won there would be ground for con- 
tentment. But, we fancy, that if the truth were known both 
the dock directors and the workmen hold that they have 
lost. To the outside public all this matters nothing; but 
that is because the outside public is short-sighted. When 
both parties to a bargain are satisfied the results are 
likely to be permanent. If neither is satisfied the dura- 
tion of amicable relations is certain to be short. We hope 
for the best in the present case. But so far as we can 
see, there is nothing whatever to prevent the men from 
renewing the attack whenever they please. The strikers 
have obtained-—on paper—nearly, if not quite, every- 
thing that they asked for. It is by no means clear, how- 
ever, that they will be as much better off as they antici- 
pate. We have explained very plainly in our last two 
impressions the nature of dock labour, and the 
characteristics of the lighterage system. It is unnecessary, 
therefore, to go over old ground to any extent, but we 
must point out that the dock labourers of the past may 
be classed under two heads. There was the competent, 
trained man, who was probably worth more than 6d. an 
hour, and there was the loafer, entirely incompetent, and 
worth probably not more than 3d. an hour. It will be 
found ina little time after the first rush to clear the 
arrears of the dock work is over, that the occupation of 
the loafer is gone. If the dock authorities pay 6d. an 
hour they will have value for it. Practically, it will be 
all piecework in future, and the men must not 
be paid less than 6d. per hour. The incompe- 
tent weakling is not at all adapted for the piece- 
work system. He will go to the wall. The work of 
the docks will be done with fewer hands than heretofore, 
and the probability is that the gross weekly sum dis- 
a in wages will be little augmented. There will 

e a better class of men employed at higher wages. That 
will be the principal result of the strike. The unfortu- 
nate creatures who joined the processions led by Mr. Burns 
and Mr. Tillett did not know that they were marching to 
destruction. The success of the movement simply meant 
their ruin, at least as far as the loss of precarious employ- 
ment in the docks can ruin them. In the long run great 
bodies of men are always paid what they are worth and 
no more; a strike may be necessary to insure this result, 
but no strike can obtain for men more than they are 
worth. Strikes do not determine the value of labour, 
they only get a balance struck from which its value can 
be ascertained. If the port of London can afford to pay 
6d. an hour instead of 5d., it will do so; if it cannot afford 
it, there is no effort, not even a revolution, which could 
compelit. The great French revolution was sweeping and 
thorough; but the sovereign people were entirely unable 
either to keep up the value of paper money or enable 
working men to earn high wages. The people starved 
although the guillotine was hard at work. There are 
unwritten laws which determine the rate of wages, and 
no power on earth can really alter their operatior. Fora 
short time men may be paid more than they are worth, 
but in the end matters find their level. 


| sion then falls. 








An immediate effect of the rise in wages at the docks 
will be the influx of a superior class of men seekin 
employment. There are thousands who will be deligh 
to earn a certain 6d. an hour with the chance of more. 
The dock companies can pick and choose, and get just the 
material that will suit them best. Mr. Burns cannot do 
anything to stop this influx of superior labour. It is 
probable that he would not care to arrest it if he could. 
We do not suppose, moreover, that the able-bodied 
labourers in receipt of 5s. or 6s. a day would be disposed 
to turn out in order that a few thousand miserable 
specimens of humanity might come in and take their 
places. There is not work for all who seek it at the 
docks. There never was; there never will be. Only, 
hitherto, every man had a chance of a job; if not to- 
day he would get taken on to-morrow. There will 
be very little more of this. According to Mr. Burns, 5d. 
an hour and ten or twelve hours a week was not worth 
having. We agree with him; but the unfortunate men 
who found in the pittance a means of keeping soul and 
body together will not. They will continue to insist that 
half a loaf is much better than no bread. In future 
when the dock companies have put their house in order, 
and reorganised their labour system and put it on a sound 
basis, there will be a wholesale clearing out of rubbish. 
The next move on the board will probably be the 
organisation of the dock labourers into a trades union. 
That will seal the fate of the dock loafer. When men 
have to work in gangs by the piece, the weakling and 
incompetent are found out and expelled very quickly. It 
is quite otherwise when day work is beingdone. It is the 
master, not the men, on whom the thankless task of expul- 
The little finger of the dock labourer of 
the future will be thicker than a director’s whole body. 
When a gang finds that its “plus” is really a negative 
quantity because of the incompetency of one of its 
members, the fate of that member is sealed; the docks 
will know him no more. The experience of Monday 
shows of what the dock labourer is capable. Mr. Burns’ 
promises were forgotten in presence of the objectionable 
“blackleg.” He must go at any price. Already the men . 
are beginning to organise themselves into a union. The 
leaders of the movement will have rough work. Trades 
unions have very stringent bye-laws and rules of conduct, 
and men must be educated up to accepting such things. 
Discipline is essential to the success of an army, but 
obedience is not inherent in men. The dock labourers 
have hitherto had no organisation. Every man’s hand 
has been, in a sense, against his fellow. It remains to be 
seen what the result of the present attempt at organisa- 
tion will be. It is not clear that success would attend an 
attempt to keep down the numbers of the new union. 
Indeed, in the first instance, every effort must be made to 
swell its ranks. The probable effect will be that many 
more men will become members of the dock labourers’ 
union than can find employment. The result will be 
internal warfare. With a properly organised and disci- 
plined union it is comparatively easy for employers to 
work. A disorganised mob is the prey of every agitator. 
We fear that trouble is in store for the dock directors, 
but we hope for the best. 

It is not at all probable that any violent changes will 
be made at first, but it is none the less certain that 
the effects of the strike will be felt. It has pro- 
foundly modified the whole labour system in the port 
of London. We believe that, viewed in one light, it 
will be found to have done a great deal of good, but we 
do not for a moment think that the result will be all that 
Mr. Burns promised and his hearers believed. It remains 
to be seen what will become this winter of thousands of 
men who will no longer be able to pick up a few shillings 
a week. 


RAILWAY PROGRESS. 


Tue issue of a decree by the Emperor of China, order- 
ing the construction of a trunk line of railway more than 
700 miles in length, connecting Pekin with Hankow, 
shows that the value of railway communication has 
become so palpable as to overcome the prejudices natural 
to the minds of Chinese statesmen and rulers. Among 
the official reports on which the Imperial decree has been 
founded, is one by Liu Ming Chuan, Governor of Formosa, 
who declares his conviction concerning railways, that no 
modern invention does more to make a country rich and 
powerful. Henceforth we may expect to see China 
making progress in the construction of railways, and, 
apart from the existence of a small line already con- 
structed, the present period may be taken as the com- 
mencement of a new era in the commercial history of that 
country. Here in England, perhaps, we are scarcely 
conscious of the extent to which we are indebted to our 
railways for the commanding position our country 
occupies in the van of civilisation. The growth of our 
English lines may be taken as an index to our prosperity, 
while affording a guarantee for its continuance and in- 
crease. The history of the English railways has been 
made the subject of three able treatises very recently 
published, and to these we may add the drier but not less 
valuable particulars contained in the annual returns 
of the Board of Trade. One of these official publications 
has just been issued, giving a review of the traffic on the 
lines of the United Kingdom during the past year. Com- 
paring one year with another, the prosperity enjoyed has 
not been altogether continuous. It has been chequered, 
and there has even been retrogression. The years 1884 
and 1885 showed a falling off in the receipts of the rail- 
way companies, and 1886 exhibited but a very slight 
recovery. In 1887 the tide turned, the increase in the 
gross receipts being £1,351,000, and in the net receipts 
£806,000. Last year was better still, the rise in the gross 
receipts compared with the previous year being nearly 
two millions sterling, and the increase in the net receipts 
a million and a quarter. The income has never been so 
high as it was in 1888, the increase over the previous year 
being especially marked in the case of the goods traffic. 
But the most interesting review is that which takes a 
wider range. Looking back from the close of 1888, we 
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find that the railways of the United Kingdom have 
doubled their length in thirty years, their authorised 
capital in twenty-five years, their paid-up capital 
in twenty-four years, their number of passengers— 
exclusive of season ticket holders—in seventeen years, 
their gross receipts from passenger traffic in twenty-four 
years, from goods traffic in twenty-three years, from all 
sources in twenty-four years, their working expenditure in 
twenty-two years, and the net receipts in twenty-five 
years. In thirty-four years the paid-up capital has been 
trebled, in thirty-three years the passengers have been 
increased sixfold, and in thirty-two years the traffic 
receipts have been trebled. The paid-up capital exceeds 
the amount of the National Debt by nearly 160 millions, 
being almost at the rate of £44,000 per mile of line open; 
equal to nearly £25 per yard, or above 13s. per inch. The 
working expenditure is 52 per cent. of the total receipts, 
and the net receipts represent 4°06 per cent. on the total 
paid-up capital. Summing up the principal figures for 
last year, we find that the railways of the United 
Kingdom carried 742} millions of passengers, without 
reckoning season ticket holders, of whom there were 
considerably above a million. The minerals and general 
merchandise conveyed by rail exceeded 280 million tons. 
The distance traversed by the various trains, including all 
descriptions, was more than 291fmillion miles; while the 
entire receipts, including miscellaneous items, were nearly 
73 millions sterling, against which was an expenditure of 
373 millions. 

In the number of passengers carried during 1888 the 
Great Eastern system appears pre-eminent, its total 
exceeding 72 millions, conveyed in 2427 carriages. The 
Metropolitan line comes next, conveying more than 693 
millions in 310 carriages, followed by the Great Western 
with 52 millions in 3165 carriages, the North-Western 
with about a million less in 4695 carriages, the Lanca- 
shire and Yorkshire with more than 414 millions in 
2237 carriages, and the Brighton line with nearly 
39 millions in 2223 carriages. The District Railway is not 
far short of 36 millions, conveyed in 350 carriages. It is 
rather remarkable that the District line, with little more 
than half the number of passengers, has forty more 
carriages than the Metropolitan. In this enumeration of 
the passengers, the season ticket-holders, and the holders 
of workmen’s tickets, are not reckoned. The receipts 
from season and periodical tickets, including wozkmen’s 
weekly tickets, are highest on the Brighton line, where 
they yield a yearly revenue exceeding £194,000. Next in 
order we have the Great Eastern with £183,000, followed 
by the North-Western with nearly £174,000, the South- 
Western with £172,000, the Lancashire and Yorkshire 
with £162,000, the South-Eastern with nearly £153,000, 
the Midland with £125,000, and the Great Northern with 
rather more than £107,000. None of the other lines 
attain to six figures in their revenue from this particular 
class of traffic. With respect to the rolling stock in 
general, including vehicles of all kinds, whether for 
passengers, goods, live-stock, or minerals, the Midland 
Railway has the greatest number, the total being nearly 
93,000, of which rather more than 89,000 are wagons of 
various kinds. The North-Eastern has nearly 79,000 
vehicles, the North-Western nearly 61,000, the Great 
Western 44,500, the Great Northern 26,000, and the 
Lancashire and Yorkshire 23,000. At the other end of 
the scale we have the Van Railway with two locomotives 
and two vehicles; the Pontypridd, Caerphilly, and New- 
port line with four passenger vehicles but no locomotive; 
the Merrybent and Darlington with two locomotives and 
four vehicles; and the Golden Valley line with one loco- 
motive and three passenger vehicles. The Aylesbury and 
Buckingham Railway, twelve miles long, has five wagons 
and no locomotive; but a foot note tells us that the 
company hires nearly all the rolling stock it requires. 
Including all the lines in the United Kingdom, the loco- 
motives are 15,694; the passenger carriages, 35,548; other 
vehicles attached to passenger trains, 13,184; wagons, 
486,088 ; and other carriages or wagons, 13,279; the total 
number of vehicles of all kinds being 548,099, exclusive 
of locomotives. It will be seen that the vehicles engaged 
in the goods traffic, including minerals and live stock, are 
virtually ten times the number devoted to the passenger 
traffic. So also we find the total receipts from the 
passenger traffic to be a trifle under thirty-one millions 
sterling, while the receipts from the goods traffic amount 
to 38% millions. Another fact is the enormous pre- 
dominance of the third-class passengers, the receipts 
from that source being considerably more than three 
tines the amount received from the first and second class 
together. The receipts from second-class passengers are 
singularly deficient, being overshadowed by the first, and 
exceeded more than sixfold by the third. Internal 
change, as well as aggregate advancement, may be said to 
show itself in the traffic of our English lines. 





THE COST OF LOCOMOTIVE POWER. 


One of the special features in railway working just now is the 
increasing cost of locomotive power—a cost which is increasing 
because of the advance in the price of coal, and also because the 
total sums paid fur wages in the working of locomotive engines 
are growing. Taking the Great Northern Railway as an 
example, it may be said. that in the first half of the present 
year the wages paid connected with the working of locomotive 
engines amounted to £99,278, or nearly £3000 more than in 
the corresponding half of the past year. Coal and coke also rose 
in the cost in even a more rapid ratio ; and including the outlay 
of materials for repairs and renewals, and wages in the repair 
and renewal, the total cost of the locomotive power was £288,733, 
or some £17,000 more than a year ago. Of course, it should be 
at once stated that 170,000 more train miles were run than in 
the first half of the past year ; but even when allowance is made 
for this, there is an increased cost. Taking next the Great 
Western Railway, we find that the cost of locomotive power was 
for the same period of comparison increased actually, and 
increased also in its proportion towards the total of the traffic 
receipts. The latter is, perhaps, one of the fairest bases of com- 
parison. It may then be given as follows :—In the first half of 
the past year the locomotive power cost £13°036 per cent. of 
the total traffic receipte, These receipts showed a considerable 





advance in the first half of the present year, but yet the cost of 
the locomotive power increased much more rapidly, and it was 
£13°118 per cent. of the total. On this line, also, the chief 
increase was in the cost of coal and coke, and in the wages con- 
nected with the working of locomotive engines, the gross 
addition to the total cost of locomotive power being the heavy 
amount of £30,000. On most of the other great lines there 
were additions to the cost, and in mapy instances the pro- 
portion was a larger one, whilst in nearly all it was 
arrived at in substantially the same way. More was paid 
for wages, and more for coal and coke. It seems probable 
that in the current half-year the same movement will be ex- 
perienced, for coal and coke have advanced, and seem likely 
to advance, and more and more is paid by the companies into 
the labour market as wages in connection with the working of 
locomotive engines. In part, the latter addition is due to the 
longer mileage run; but there must be also the higher rate of 
wages which is almost certain to take place from year to year by 
promotions and advancements. Whilst the traffic on the 
railways continues to increase, we must expect the increase in 
the cost of the coal and coke that is natural with the larger use, 
and we must expect in a minor degree the enlargement of the 
sums that are paid for wages in connection with the working 
referred to. 


THE ACTIVITY IN IRON AND STEEL, 


THE upward movement in iron and steel shows none of those 
indications of decay which wiseacres have prophesied for it. On 
the contrary, a growing inclination towards higher prices is com- 
bined with increased strength in all those conditions which 
constitute the factors of prosperity. In the North of England 
and in West Cumberland there are continued reductions in the 
stocks of pig iron. Even in Scotland the stocks in Connal’s 
warrant stores are beginning at last to show an appreciable 
diminution—an indication of improved trade to which those 
who know how much the heavy stocks at Glasgow have crippled 
the upward movement in the metallurgical industry will under- 
stand the amount of importance to be attached. In the Cleveland 
iron market the temporary depression consequent upon the 
smallness of August shipments has quite disappeared this week. 
Manufactured iron and steel partake fully of the activity so 
conspicuous in the crude metal branch. Both in the North of 
England and in Scotland there is a vigorous demand at improving 
prices. Inall the Midland districts producers are little inclined 
to the receipt of forward orders, and there is every indication 
that before long we shall see another increase in the standard 
rate for marked iron. The basis for branded iron is now £8 for 
bars, and £9 10s. for hoops and plates. Common qualities of bar 
iron have now risen to within £1 per ton of the standard for 
branded sorts, so that “list” houses would seem to have 
abundant reason for the expected increase. Steel prices have 
an even more distinct upward tendency. Scotch makers have 
only lately advanced prices of hoops by 5s. per ton, and blooms 
and billets in Wales are also 5s. dearer. Heavy sections of 
steel rails, which not so long ago were £4 2s. 6d. per ton, now 
approximate to £5 5s. The prospect of the iron and steel trades 
appears excellent, provided only that operatives will not agitate 
fer unreasonable advances, and that manufacturers will exhibit 
moderation in the increase of prices. [t must be remembered 
that the cost of production in this country cannot rise beyond a 
certain level without immediately involving the delivery of our 
trade into the hands of foreign competitors. Perhaps another 
source of danger is the undue increase of production. This 
week arrangements have been made for re-starting no less than 
four blast-furnaces and one ironworks. 
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Annual Report oy the Board of Reyents of the Smithsonian 
Institution for the year ending June 30th, 1886. Part I. 8vo., 
pp. 878 Washington: Government Printing Office. 1889. 

THE Smithsonian Institution may, perhaps, be best 

described as an American Science and Art Department, 

minus the teaching and examining functions of the latter 
body. It has its head-quarters at Washington, is governed 
by a Board of Regents, mainly high political personages, 
is administered by a secretary and chief clerk, and is now 
principally occupied in superintending the organisation 
and arrangement of the United States National Museum, 
which is mainly devoted to natural history and ethnology. 

It is also a prodigious publisher, having produced during 

the first forty years of its existence, under the title of 

“ Reports,” “ Contributions to Knowledge,” and “ Miscel- 

laneous Collections,” more than 60,000 quarto and octavo 

pages of printed matter, so that it is not surprising that 
nearly 400 pages of the present volume are required to 
furnish an analysis of these very diversified publications. 

The subject of the exchanges of publications with foreign 

societies and Governments—another principal function of 

theinstitution—takes up abouta hundred pages ; and there 
are about 140 devoted to ethnological and natural history 
subjects, and about as much more to a paper on “ Uni- 

versal Time,’ by Mr. Sanford Fleming, C.M.G., and a 

“Report on Astronomical Observations,” by G. H. 

Boehmer, giving an analytical list of the different obser- 

vatories of the world, with a short statement of their 

observing capacity as indicated by their instruments, 
wherever the particulars can be obtained. This is about 
the most valuable part of the volume from the engineer’s 
point of view, but its use is somewhat diminished by the 
delay in publication. Three years seem to be rather along 
interval between the presentation of a public document 
and its appearance in print. The second part of the 
report, dealing with the operations of the National 

Museum in 1885-6, is to be published in a separate 

volume. 





Pott’s Mining Register and Directory for the Coal and Ironstone 
Trades of Great Britain and J/reand. 8vo., pp.319. North 
Shields: W. J. Potts. London: Simpkin, Marshall and Co, 
1889 

Tuis is a second annual issue of a work which we noticed 

on its first appearance in our number of June 15th, 1888, 

aud in its main features, as there described, it is un- 

changed, except that the information has been brought 
up to the latest available date. A second chapter of the 
treatise on “Colliery Ventilation,” commenced last year, is 
given. This deals with anemometers and other appliances 
required for measuring underground currents of air. 
Four other chapters are preserved for future volumes, 
The regulations for examination of candidates for certifi- 
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cates of competency as colliery managers have been re. 
written in order to bring them up to the requirements of 
the Coal Mines Regulation Act of 1887. Two new features 
are added, namely, a year-book of the Mining Institutes 
of Great Britain and Ireland, comprising lists of papers 
read during 1888, and a list of books on mining, published 
during the same year. The latter only contains eighteen 
entries, so that it can scarcely be accepted as a very full 
bibliography of the subject. The list of colliery’ pro. 
prietors and managers, and the abstracts of the coal and 
iron statistics, are given substantially in the same form ag 
before. It is unfortunate, however, that the issue could 
not have been postponed for a few weeks, in order to give 
the returns for 1888, instead of those for 1887. As the 
publisher asks that any inaccuracy observed may be 
pointed out for correction, it may be as well to notice that 
the references to the numbered localities in the map of 
Coalbrooke Dale are omitted, and that the Atherstone 
rock is still shown as millstone grit in the map of the 
Warwickshire coalfield, although it is now known to be 
of Lower Silurian age. In the same note the Birmingham 
and Derby is called the Birmingham and Dudley Railway, 
which is rather confusing. Some of the other ma 
especially those of Northumberland and Durham and 
South Wales, would be the better for a little revision, and 
the absence of a map of the Scotch coaltields is a decided 
defect in an otherwise excellently planned work. 








THE HYDRAULIC RAILWAY 
EXHIBITION. 

THERE has been in operation at the Paris Exhibition 
since the 20th of July a very remarkable invention, 
Barré’s Chemin de Fer Glissant. Certain very erroneous 
notions have been formed concerning it which the follow- 
ing description will perhaps set at rest. 

Many years ago an engineer, whose name we forget, 
proposed to substitute for wheels slippers, which should 
slide on rails; and to lubricate them it was proposed that 
the rails should be wetted. We need scarcely say that 
the scheme was ridiculous, and came to nothing. There 
is an apparent resemblance between this proposal and 
M. Barré’s railway, but the resemblance is only apparent, 
there being a vital difference between the two. ‘The idea 
of the Chemin de Fer Glissant in a practicable form 
originated some years ago with the late M. Girard, of 
turbine fame, and it has been worked into shape by 
M. Barre ; and when we add that it is looked upon wit 
much favour by most eminent French engineers, it will 
be seen “that there is something in it.” The principles 
involved admit of being stated in a very few words. If 
two smooth plates of iron in contact have water under 
pressure forced between them, they will be driven apart, 
the water escaping all round; and if the distance is small, 
capillary attraction will reduce the discharge. Under 
these conditions, the friction of the plates on each other 
would be reduced to nothing in theory, and in practice it 
would be extremely small, and due only to the possible 
contact here and there of the two metal faces. M. Barré 
carries his vehicles on patins, or slides, and plate rails. 
Each patin is fitted with a pipe at the upper side, and 
through this water is driven at a pressure of about 150 lb. 
on the square inch. The result is that metallic contact is 
prevented, and the resistance of the slide to motion 
becomes almost incredibly small. So much for the first 
principle. 

Secondly, in order to propel the train thus supported, M,. 
Barré fixes under his carriages what is literally the driven 
buckets of a turbine unrolled; that is to say, a trough, 
fitted with cross blades. Along the railway he laysa 
water main, provided at intervals with stand pipes. The 
ends of these pipes are fitted with a few guide vanes, and 
constitute a section of the guide wheel of a turbine 
unrolled. Water is discharged from these into what we 
may term the bucket rack under the carriages, and the 
rack is propelled, and with it the carriages, just as the 
driven ring or bucket wheel of a turbine is propelled. 
The whole scheme is thus perfectly simple, mechanical, 
and consistent with well-known hydraulic laws. The 
principles involved being stated, we may now proceed to 
consider how they have been carried out in practice. 

The little railway in the Exhibition grounds is 500ft. 
long, and is carried on a light iron framing about 6ft. 
high. No attempt has been made to keep it level, and 
one end is considerably higher than the other. Some of 
the inclines are as steep as 1 in 50, but they make no 
difference to the progress of the train. The rails are of 
cast iron, 9in. wide, and planed. They are laid to about the 
normal gauge, and rest on longitudinal timbers. The space 
between the longitudinals is made up with sheet iron, 
on to which the water escaping from the slides is. 
discharged, and collected for use over and over again 
The hydraulic main is fitted with air vessels, which are 
simply enlargements of the pipe, and a pressure is main- 
tained in the main by a pumping engine at one end. The 
pressure is about 1501]b. per square inch. The sleepers, or 
patins, are about 18in. long, and a number of shallow 
grooves is made on their faces, for just the same reason 
that grooves are put in the piston of an indicator, namely, 
to diminish leakage. The stand pipes, or propulseurs, are 
disposed at such intervals that one is always acting on a 
train. As the train approaches each it opens a valve, 
and water is discharged into the bucket rack. As the 
train leaves it, it closes the valve and prevents the further 
discharge of water. Thus, it will be seen that the dis- 
tance apart of the propulseurs is fixed by the length of the 
train. Long trains, however, might have more than one 
propulseur in action ata time. There are, it is proper to 
explain, two bucket racks and two sets of stand pipes; one 
fordriving thetrain in one direction, the other for propelling 
in the opposite direction. The water for the patins is 
carried in a steel plate reservoir, a heavy pressure of air 
being maintained in it to expel the water. The vehicle 
carrying the reservoir weighs six tonnes, the carriages 
two tonnes each, seating twenty-four passengers. The 
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square inch, and if the water can be maintained at that 
pressure between the surfaces, no metallic contact can 
take place. About this there seems to be no difficulty. 

In the little experimental line there is a fall at each 
end. The train stands at rest on this incline, the water 
being shut off. When the signal is given to start, the 
driver opens a valve and water is driven between the 
slippers and the rails. The train then starts instantly 
down the hill, the propulseurs then come successively into 
action and the train proceeds on its way. Even 
when running at its highest speed it can be stopped 
with startling rapidity by shutting off the water from 
the slides. The moment the two metal faces come into 
contact, a very powerful brake action takes place. The 
consumption of water for each slide is stated by M. Barré 
to be 60 litres per minute, or a little over 13 gallons. The 
water required for driving the train he gives as 8 gallons 
per ton per mile, under a pressure of 150 lb., the smallness 
of the quantity being due to the fact that the train has 
scarcely any resistance save that of air. The 500ft. at 
Paris are travelled in half a minute, including the time 
spent in starting and stopping. This isa little over eleven 
miles an hour, and is very good work indeed, considering 
the shortness of the line. 

Such, then, in brief, is the Chemin de Fer Glissant, 
otherwise known as the hydraulic railway. It is 
obviously impossible, on the limited data available, 
to pronounce an opinion concerning its future of much 
value. Nothing can be said concerning the cost of 
working. It is clear that in its present form, at all 
events, it cannot in any way compete with steam on the 
great lines. But there are, no doubt, many places 
where water can be had for nothing under pressure, to 
which the system would be suitable. So far, however, as 
we can learn, the intention of M. Barré is to push his 
invention for elevated railways in cities. For such it has, 
no doubt, supreme advantages. It is practically entirely 
noiseless; there is no smoke, no dust; and the motion is 
luxuriously easy. There can be no derailments, and the 
weight of the rolling stock can be reduced to the lowest 
dimensions. Further experience is, however, needed. 
Sir Edward Watkin has been so impressed with what he 
has seen, that on behalf of the Metropolitan Railway 
Company he has offered M. Barré a site near London on 
which to erect an experimental line two miles long. If 
the track is circular, we shall have the largest turbine 
ever made, its diameter being about two-thirds of a mile. 
We may add, in conclusion, that M. Barré believes that 
hitherto unheard-of railway speeds may be attained on 
his system. Time will show, perhaps, how far his expec- 
tations will be fulfilled. 


load on it 1°5 tonnes, or 3000 1b., and ~~ = 








THE COAL AND GAS TRADE OF LONDON, 





Iv these days of railways we are too apt to forget the 
importance to the trade of London of the river Thames 
as a means of communication. A strike on the Thames of 
all workmen engaged on it would mean, if it could be 
rigidly carried out and if it occurred in winter, very much 
more than mere inconvenience to the citizens of London. 
Water carriage is still—as it always has been—the 
cheapest mode of transit; and, when the commodity to be 
carried is of great bulk, low value, and not perishable, but 
required to be constantly supplied in large quantities and 
regularly, the river will probably always remain as it is 
now, the preferable means of communication. The coal 
trade of London, for instance, is dependent almost 
entirely on the river, the part played by the railways in 
feeding our great metropolis with fuel being of so sub- 
ordinate a character as to be scarcely worthy of notice, 
for it does not amount to much over 1 per cent. of the 
annual consumption. Suppose the coal trade to be para- 
lysed, stopped entirely by a well-organised strike, having 
ramifications in all the various trades which compose it, or 
are related to it—what would that mean? It would 
mean that London would be plunged in darkness, that 
our streets would not be lighted, our shops and 
houses wrapped in gloom, our kitchens and hearths 
empty, and our factories at a standstill. This terrible 
calamity was within measurable distance of us but the 
other day. During the strike the gas stokers informed 
the gas compaines that they were compelled to go out in 
sympathy with the dock labourers, and although several 
of the gas companies had laid in a stock of coal sufficient 
for six weeks’ consumption, they ran considerable risk of 
being unable to make use of it, simply because the various 
workmen engaged on their premises refused to work for 
them, and prevented others from doing the work in their 
place. Let us see for a moment how gigantic is the power 
of these men, and what are the statistics of the trade that 
they might thus have paralysed if common sense and 
prudence had not fortunately prevailed. The total capital 
embarked in our London and suburban gas companies in 
1888 amounted to over sixteen million and five hundred 
thousand pounds, of which £14,224,223 represents the 
capital of the three great London companies alone. 
These gas companies produce annually over thirty thou- 
sand million cubic feet of gas, and make nearly two 
million tons of coke. This enormous production entails 
an annual consumption of nearly three million tons of 
coal, and represents an annual expenditure of nearly 
three millions and a half of money, and an income 
of a little more than five millions, of which about 
a million and a half represents net profit. This 
trade, the figures of which are simply appalling, is 
dependent almost, if not entirely, upon the river Thames, 
through whose misty fogs are carried the materials for 
intensifying their thickness and perpetuating their exist- 
ence; and in this trade is employed every variety of men, 
from the navvies and pitmen, the coalies, and other com- 
paratively unskilled labourers, down to the most highly- 
trained technical experts, such as engineers, chemists, and 
accountants, in whose hands is confided the management 
of this most scientific of busineases, It is almost impos- 





sible to enumerate the various classes of labourers em- 
ployed by the gas industries of London, There are, first 
of all, the men who man the colliers, which vary in ton- 
nage from 700 to 2500 tons. Then there are the coalies, 
or “tankers,” as they are now called; the coal-fillers, who 
get 4d. per ton; the hole-cleaners, who get 2s. 5d. per 100 
tons; the tippers, who get the same rate of pay; the crane 
drivers, who are paid 2s, 10d. per 100 tons, the shunters, 
who get from 6s. 6d. to 12s. 4d. per day. Besides 
these there are the firemen, who receive 5s, 11d. per day 
of eight hours; the scoop drivers, who get about the same, 
and the gas stokers, of whom there are three classes, 
which are paid respectively 5s. 7d. 5s. 4d. and 
5s. 5d. per day of eight hours. Then there are 
the coke fillers, who get as much as 64d. per ton; 
and the purifiers, who receive two guineas a week. 
In these figures we have taken the Beckton gasworks for 
our guide, this being the largest and the most typical of 
the London gasworks. Some idea may be formed of the 
enormous number of men who must depend upon the 
London gas industries for employment when we state 
that the Gas Light and Coke Company alone spends 
annually £650,000 a year in wages to its carbonising 
men, coal and coke men, mechanics, and labourers, and in 
its tar and liquor products department; and employs, 
according to the season of the year, from 5000 to 9000 
men. In the carbonising department, every workman 
who has been regular and punctual throughout the year 
obtains a week’s holiday without loss of pay, and men of 
long and faithful service, who have become disabled by 
age, or have sustained injury in the performance of their 
duty, are considered eligible for pensions. As many men 
as possible are kept on regular weekly wages, and nearly 
all the stokers, coalies, and cokemen come under this 
category. Those labourers who are engaged daily are 
taken on by foremen in the employ of the company, and 
are paid directly by the company. Recently a movement 
has taken place among the stokers in favour of shorter 
hours, Under the old system the gangs worked in two 
shifts of twelve hours each. But although the men were 
nominally on duty for twelve hours, they never actually 
worked for more than six, the other six being devoted to 
rest and meals. Sunday working between the hours 
of six a.m. and six p.m. has been reduced to a mini- 
mum, and is practically abolished, except in cases of 
exigencies of weather, when the men engaged receive 
additional pay at the rate of 50 per cent. The men, 
however, complained that twelve hours at a stretch of 
retort-house duty, the work at intervals being carried on 
in great heat, was of an exhausting character, and that 
the bodily fatigue and the time they were absent from 
their homes afforded them no leisure to devote to their 
families or to self-improvement. Consequently, although 
necessarily more expensive to the company in the cost for 
wages, a three-shift system of eight hours apiece has 
been substituted, with a proportionate reduction in the 
number of retorts to be charged and drawn. The 
increased cost for carbonising wages for the additional 
men that will be required will amount to £50,000 a year. 
Nevertheless, the directors, alarmed by the importunities 
of their men, are fitting up a retort-house at Beckton with 
improved drawing and charging machinery, with a view 
to saving manual labour and simplifying carbonising 
work, and they propose from time to time to make 
additions to this portion of their mechanical plant. 

The Beckton Gasworks are in themselves a most 
remarkable sight. Planted on the banks of the Thames, 
they occupy the space of a small town, and being some 
distance from any village or settled neighbourhood, and 
twelve miles east of Charing-cross, a small town of a 
hundred and odd houses has been erected for the accom- 
modation, at moderate rentals, of those who have to live 
in their vicinity. There is a cricket ground, a lawn 
tennis ground, and a canteen. Cricket is a very popular 
amusement amongst the Becktonians. But the company 
has also built a church and a school. The solitary 
policeman, to whose charge the village of Beckton is 
apparently committed, does not convey an impression of 
being hardworked. He seems to have an easy time of it, 
and does not appear to have much to trouble his happi- 
ness in the peaceful village of Beckton; exercise seems all 
he lacks. 

At Beckton, as much as 30,000 and 40,000 tons of coal 
is consumed a week during the winter months, but in the 
summer the consumption does not exceed 12,000 tons a 
week, the average annual consumption being over one 
million tons, The maximum winter consumption in the 
twenty-four hours is 4500 tons, and the minimum summer 
consumption for the same period is not less than 1500 tons. 

When a collier arrives at Tilbury, her approach 
is telegraphed at once to Beckton, and immediately the 
men are got ready to discharge her, so that no time is 
lost, and as soon as the vessel reaches Beckton the men 
are there to meet her. Besides Beckton, however, where 
about 1,000,000 tons of coal are annually discharged for 
the company, the Gas Light and Coke Company takes in 
annually about 300,000 tons at Cory’s Derrick and 
Victoria Docks, 120,000 tons at its own dock at Nine 
Elms, 70,000 tons at the Regent’s Canal Dock, and 
50,000 tons at Poplar Dock. The principal unloading 
places used by the other companies are the South Metro- 

litan Company’s piers at East Greenwich and Rother- 

ithe. A great quantity of coal goes, besides, up the river, 
to derricks, coal wharves, &c., some of which is sent up in 
barges; but there is a growing tendency to send up the 
steamers themselves, without the intermediary of barges. 
This is somewhat of a grievance with bargemen; but, in 
all these questions of the grievances of individuals, a war 
of trades cannot alter movements that are the outcome of 
the spirit of the times. Notwithstanding the enormous 
influence of the gas companies themselves, the numbers 
of men they 7 and the great interests they have at 
stake, it is not at all improbable that a day may arrive 
when gas will become the humble handmaiden of elec- 
tricity. This is a contingency not so far off as some may 
imagine; electric light companies are laying their wires 
all over the city, and the gas companies have already 





been compelled to take measures to protect themselves 
against any injury to their mains and pipes that the elec- 
tric light companies might cause them, while laying 
their wires. They do not, however, seem to view elec- 
tricity with any sort of apprehension; and, instead of 
endeavouring to advance with the times, and themselves 
supply electricity to such of their customers as might 
prefer it to gas, they are content with the consoling 
reflection that gas must, for a good number of years, 
remain the poor man’sfriend. London, they say, contains 
at present upwards of 550,000 houses, and is still grow- 
ing; of these 550,000, more than half are still unsupplied 
with gas, andaretoagreat extent situated in such localitiesas 
are ublikely ever to become attractive to the promoters of 
more costly illuminants; and so the gas companies are 
actively pushing their trade in these districts, and are 
introducing into the dwellings of the working classes the 
advantages of heating and motive power, ventilation, 
and light by means of coal gas, and on conditions of pay- 
ment which are within the reach, as they fondly imagine, 
of the poorest. In the meantime, however, electric light 
companies are rapidly forming, and snapping up the most 
desirable districts. When electricity has once become a 
practical means of domestic illumination, what may not 
its future be? Perhaps the gas companies are wise in 
their generation, they mean to stick to their last ; but 
though they are wedded to coal gas, they are not at all 
bigotted, and are watching with interest the development 
of water gas, as well as the potentialities of petroleum as 
a source of illuminating gas. There can be no doubt that 
their business is increasing. The Gas Light and Coke 
Company, for example, has made considerable extensions 
within so recent a period as since 1883. At that time the 
quantity of coal carbonised by the company was 1,500,000 
tons, this has now increased to 1,750,000 tons, of which 
1,550,000 tons are brought up the Thames, and the annual 
quantity of gas made by thecompany and distributed to the 
public has risen from 15,000 millions of cubic feet to near] 
19,000 millions. The greatest day’s consumption, whic 
during the winter of 1882-83 was 95 millions, waslast winter 
upwards of 105 millions of cubic feet ; and on that one day 
the quantity of coal used was 10,146 tons, or at the ratio of 
nearly 425 tons per hour. The price of gas, which in 1883 
was 3s. 2d. per 1000 cubic feet, has been reduced to 2s. 6d. 
per 1000 cubic feet ; and the impulse thus given to the 
consumption of gas,for working and many other purposes 
is believed to be enormous. The 1700 miles of mains 
then laid in the company’s districts have been extended 
to nearly 1850 miles. The consumers, who in 1883 were 
185,000 in number, have now grown to 206,000. The 
45,000 public street lamps then lighted by the company 
have increased by about 5000. In place of the seventeen 
locomotives then in use at the Beckton station, twenty- 
four are now required, and at work. To complete the 
comparison, although there has in the interval been no 
appreciable addition to capital expenditure, which now 
stands at 10$ millions, the annual income of the com- 
pany, which in 1883 amounted to £3,000,0U0, has, not- 
withstanding the recent large reductions in the price of 
gas, increased by about £160,000 ; and the dividend paid 
to shareholders, which then was 11 per cent., advaiced 
last year to 13 per cent. These are very respectable 
figures, and the other companies can speak in similar 
language ; there are, nevertheless, factors at work that 
should make gas companies careful of their future. 

We have seen what an enormous business this coal and 
gas trade is, and although we have left out several subsi- 

iary branches of it, such as the coke trade, for instance 
(nearly half the coke produced by the London gas companies 
is purchased by cement makers, mostly on the river), the 
tar trade, and various others; still, the figures we have 
quoted are quite eloquent enough. Yet this enormous 
trade, with all its wonderful ramifications, is in many 
respects more complicated and more organic—if we may 
use such an expression—than even the business done by 
the dock companies. This vast trade is absolutely at the 
mercy of a neworganisation, called the Labour Union, which 
may prove a very unpleasant thorn in the side of gas com- 
panies. At one of the gasworks we visited we were 
informed that though the stokers had returned to work, 
they had expressed themselves to the effect that in the 
course of another month or so they intended to strike for 
another shilling; and if they do strike for that other 
shilling, it is almost a foregone conclusion that the com- 
pany which employs them will have to give it them, or else 
it may as well close its works at once. With elec- 
tric light and water-gas advancing upon them, it must be 
an unpleasant reflection for the gas companies that they 
have not even their rear covered. What are they to do 
if their men make a determined stand / They must give 
in. Then what will be the end of the question? When 
are they going to touch bottom? How many more extra 
shillings are their men likely to demand? It is quite 
conceivable that the gas stokers, actuated by that 
spirit of moderation and fairness which has always 
characterised the British working man, may generously 
allow the shareholder to make a small dividende, but it 
will be very difficult to predetermine what he may con- 
sider a fair share of the profits for himself, and how much 
he will concede to capital when once his appetite has 
been whetted, and he finds that one shilling drives down 
another. We may not feel very much sympathy for the 
gas companies; we may even go so far as to regard them 
as iniquitous monopolies which ought to be abolished ; 
but who would rashly advocate the destruction of such a 
trade as the gas trade? The very men who are now most 
eager to deal it its first blow, and to strike for more 
wages, would hold their hand if they knew that they 
were killing their own industry. Yet capital has its 
rights as well as labour, and is entitled to its wages quite 
as much as the latter; the question only is, what is the 
limit of inequality that the one will permit to exist 
between it and the other. Between 13 per cent., for 
instance, and four shillings a day there can be but little 
sympathy. Let us hope that the natural good sense of 
the Englishman’s character will help us to a happy con- 
clusion, as it has so often done before. 
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STANDARD TORPEDO BOATS. 





fixed on two standard types of torpedo-boat, first and second 
class, and on Saturday Mr. Yarrow invited a number of gentle- 


for compressing air for the use of the torpedoes, an engine for 


| driving the fan, which forces the air under pressure to the 


Tae British Admiralty have, for th t at all events, | . ; 
i ieee dition ail doutiniee Sten, theo niece | through the surface condenser, and an engine for steering the 


men to see three of these boats, one first class and two of the | 


second class. 
Last year proposals were invited by the Admiralty authorities 
for six first-class torpedo-boats, which it was intended to add to 


the Navy during the present year. The designs submitted by | 


Messrs. Yarrow and Co., of Poplar, were those to which prefer- 
ence was given, partly in consequence of their guaranteeing a 
higher speed than any other firm. These boats are, as regards 
all leading particulars, similar to No. 79, a sample boat, con- 
structed three years since by the above firm, and which gave 
specially good results on account of her excellent speed, com- 
bined with exceptional manceuvring powers. As is well known, 
she has become the favourite torpedo-boat in her Majesty’s 
Navy, and it will be remembered by our readers that this one 
was selected to be placed under the command of Prince George 
of Wales during the Naval Review and recent manceuvres. 

The new boats, which embody all the latest improvements, 
are 130ft. in length by 13ft. 6in. beam. They are constructed 


indicating about 1150 horse-power. All six boats have now 
been tested officially by the Admiralty authorities, the trial for 
speed consisting of a run of three hours’ duration, without 
stoppage of any kind, carrying a load of 20 tons; and the 
speeds attained have varied from 22} to 23 knots, the actual 
speeds being 22°53, 22°57, 22°64, 22°62, 22°59, 23°03, from which 


furnaces; also an engine for producing a current of water 


boat. Further aft we come to a cabin compartment, in which 
is provided sleeping accommodation for two engineers, also the 
magazine for the supply of armament for the machine guns. 
Aft of this we come to a neatly fitted-up cabin for the officers, 
and further aft a pantry for the officers’ use. 

The armament consists of one torpedo gun for direct a-head 
fire, placed forward below the turtle deck, and secured into the 
stem of the boat. Near the stern is provided a turntable on 
which are placed two torpedo guns for side fire. These two 
guns are placed at an angle of five degrees with one another, 
arranged on Yarrow’s patent system; by which means, if the 
two torpedoes are fired simultaneously, by taking slightly 
divergent courses, they cover a much larger area, and conse- 
quently insure much more certainty of hitting the vessel 
aimed at, on the same principle that in firing at a bird on the 
wing a number of small shots are adopted, which disperse, in 
preference to firing ore shot only. This system of arranging 
the torpedo guns is now becoming largely adopted, especially for 


| side fire, where the difficulty of accurate aim is enhanced. The 
of galvanised steel, and propelled by triple expansion engines 


machine gun armament consists of three 3-pounder quick- 
firing guns ; one amidships and one on each beam, in echelon. 
Steering gear is fitted at twu points, one within the conning 
tower—which would mainly be used in time of war—and aft, on 
deck, in front of which a movable brass shield is placed for the 
protection of the steersman. As we have previously stated, the 
official trials of all six boats have already taken place. We 















































FIRST-CLASS TORPEDO BOAT. 


it will be seen how remarkably alike the results in all the boats 
have proved to be. 

In comparing these boats with those constructed during the 
last Russian scare, four years since, it will be of interest®to note 
that the former boats were stipulated, by the authorities then 





in power, to have a speed of 19 knots during two hours, carry- | 
ing a load of 10 tons, whilst the present boats actually give from | 


34 to 4 knots more during a run of three hours, with 10 tons | 


greater load. These results represent the rapid advance which 
has been made in torpedo boat construction in this country 


during the last three years. The trials of these boats show that | 


an equal advance has been made as regards steering efficiency 
and rapidity of manceuvring, which is of almost equal import- 
ance to speed. Our engraving will give a good idea of the boat. 

The forward part, extending from the bow to the conning 
tower, is devoted to the accommodation of the crew, and imme- 
diately aft of this compartment isa smail space containing galley, 
electric light plant, and stores. Aft of this is placed the boiler, 
which is of the locomotive type, but of exceptional size and 
power, so as to avoid any forcing, which recent experience, both 
in the British and foreign navies, has shown to be so detrimental 
to the durability of a boiler, and to enable steam to be main- 
tained by comparatively untrained men. We believe that a 
locomotive boiler, if properly designed and constructed of the 
best materials and workmanship, should be a thoroughly trust- 


worthy, and probably the most advantageous steam generator, | 


and in all those torpedo boats constructed by Messrs. Yarrow 


and Co. there has never, as far as we are aware, occurred any | 
accident, although hundreds of these vessels are now afloat and | 


in constant service. 
boiler trustworthy seems, as we recently pointed out, to be to 
design it so that the various parts can accommodate themselves, 
without strain, to meet the changes of form due to expansion 
and contraction, owing to variations in the rate of combustion 
and of pressure. 
in the design there should be none of the troubles frequently 
experienced in working boilers under forced draught, which are 


The great secret of construction to make a | 


If this main principle is kept always in view | 





append, however, the results of the last one, which gave the 

highest speed :— 
= : ; Mean speed 
= ist 2nd £ air | Rev. 3 48/04 during three 
S Recr. Recr. 3  Pres.| P& 2 =% 8 hours loaded 
2 = | —.;| @ = = with 20 tons. 
Ib. lb. Ib. in in. knots 

166 65 | 17 | 28 | 2°56 | 402 20-000 

167 65 ~«16h | 23 | 2°46 | 410 26-086 29°43 !98- 979 
ae ae - 7 20: 23°098'50.n- 

166 65 AT | 28 | 2°50 | 408 20-111 28°05) 9-089 knots, 
164 64-16 | «23-223 | 407 25-899. °|23°005 

165 65 «= «16 23h 2°46 | 401 20-211 29°95 98-095, 

165 65 «= 16. | 23h 2-60 | 408 25-899 78°005 





As regards the manceuvring power of these boats, it may be 
mentioned that they can turn to port or starboard within a 
circle the radius of which is only a trifle in excess of the length 
of the boat, and this result is obtained by means of only one 
rudder of the simplest construction. The times occupied in 
turning circles, when running full speed, averaged 75sec. The 
rudder is designed in such a manner that when hard over it 
counteracts the natural heel of the boat, thus maintaining a 
steady platform and avoiding at the same time the risk of 
capsizing, to which torpedo boats, both in the French and 
Danish navies have lately shown themselves liable. The trials 
of all these boats took place below Gravesend, and the above 
speeds were obtained during runs over the measured mile at 
Lower Hope, at intervals determined by the Admiralty autho- 
rities during the run of three hours, and therefore represent the 
mean speed of the three hours’ run. There is one point in the 
construction of these boats which should be noted, viz., the 
bulkheads are throughout intact, there being no opening or 
door of any kind in them, and which experience has shown to 


| be so often open at the very time when the subdivision of the 


mainly due to the rigidity of their construction, and under those | 
circumstances when any part requires to change its form, | 


however small, owing to the expansion and 


contraction | 


due to changes of temperature, an overwhelming force is | 


involved, and something must in consequence give way. 
Another special feature in these new boats, and one of 
great importance to fighting ships, is the adoption of Yarrow’s 
system of enclosing the furnace or fire-box of the boiler ina 
complete watertight casing. 
required for the purpose of combustion has to pass over the 
casing and then downward to the furnace. The effect of this is 
to prevent the extinction of the fire should a sudden inrush of 
water find its way into the stokehole or boiler compartment. 
The importance of securing immunity from this will be self- 
evident when the probability of damage to the thin steel plates 
of the hull, through shot or collision, is borne in mind. It has 
been found that when the boiler compartment is filled with 
water, the steaming power of the boat is sufficiently maintained 
to enable her to run fully fifty miles without a fireman entering 
the stokehole. Aft of the boiler compartment is the engine 
room, in which are placed triple-expansion engines capable of 
indicating about 1150-horse power. Within the engine room, 
in addition to the propelling machinery, there are two engines 


| during a run of two hours, carrying four tons. 
In this system all the air which is | 





hull is most needed. 


Touching the second-class boats, Messrs. Yarrow and Co. have 
on the point of completion ten of these fer the Admiralty. 
These are modifications of ‘‘ No. 50,” which was constructed two 
years ago, and which was also the result of competitive designs 
submitted to the Admiralty authorities. They are 60ft. in 
length by 9ft. 3in. beam, which secures them very fine seagoing 
qualities, These boats have a guaranteed speed of 16 knots 
They may 
be considered as the standard type of second-class boat to be 
adopted in future in the British Navy. They are to serve as 
tenders to our large ironclads, and not only to be used as 
torpedo boats, but also for the general service of the ships to 
which they are attached. The lifting weight averages about 
twelve tons. They are entirely decked from end to end, which 
is essential to insure thorough sea-going qualities. The 
machinery, of the triple expansion type, is capable of 
indicating about 200-horse power. There are small cabins both 


forward and aft, but in a boat of this size much accommodation 
cannot be expected. As previously stated, this order was given 
to Messrs. Yarrow and Co. in consideration, of the success of 
“No. 50,” built by them, which has been considered, from actual 
service, to be a great improvement on the old-fashioned long 
and narrow second-class torpedo boats which were previously 








adopted in the service. As a matter of fact, the present boats, 
with their far greater beam, actually have a speed of fully half 
a knot more than those that were formerly constructed, and 
which were really not safe at sea in rough weather. These 
second-class boats are built throughout of steel, which is the 
only material at all suitable for craft of this description, as a 
wooden structure, if decked in completely, which is essential to 
make it thoroughly seaworthy, would deteriorate rapidly in con- 
sequence of the heat radiated from the boiler. 

The new first-class boat presents some peculiarities of form, 
She has a straight cutwater, and the lines are finer than those 
hitherto adopted. One result is that the bow wave has been 
greatly reduced in dimensions, On Saturday two of the 
second-class boats conveyed the visitors from the Temple Pier 
to Poplar. The first-class boat awaited them off Greenwich, 
At Poplar the second-class boats showed what their powers of 
manceuvring are, running at full speed, and turning, as it were, 
on themselves, with an ease and rapidity which left nothing to 
be desired. Subsequently a run of a few miles was made down 
the river, the first-class boat in company, so that an opportunity 
was afforded of seeing the ease with which she slipped through 
the water. The visitors were then transferred to the larger 
boat, which was caused to turn circles to port and to starboard, 
Nothing perhaps was more remarkable about this performance 
than the way in which the boat stood up, There was no heeling 
or rolling, and while going round in a circle about 300ft. in 
diameter, her guns could have been used and her torpedves 
discharged with as much ease as if she had been steaming 
straight ahead. 

After luucheon at the Ship Hotel, the visitors were taken 
back to the Temple Pier by the first-class boat. The Admiralty 
have, we think, done very wisely in adopting this design. It 
supplies a seagoing torpedo boat of exceptional powers and 
utility. 








ARTIFICAL SILK. 


AN artificial silk has been described by M. De Chardonnet in 
the Comptes Rendus, Cotton or the sulphited pulp of young 
wood is treated with nitric acid, and then dis- 
solved in a mixture of ether and alcohol—38 to 
42. This collodion is placed in a copper vessel 
and forced by air pressure through capillary 
glass tubes, the outlets from which are sur- 
rounded by water. In the figure, A shows the 
glass tube, the lower end of which dips into the 
collodion ; B is a second tube enveloping the 
first, and receiving a supply of water by the 
opening C, The collodion, forced through the 
orifice A, solidifies as it comes into contact with 
the water, forming a thread, which is seized by 
a clip and carried forward to the bobbins in the 
usual way. It is stated that the cellulose is 
denitrated by soaking it in a bath of nitric acid 
of specific gravity 1°32, the temperature of 
which is allowed to fall slowly from 35 deg. to 
25 deg. C. At the end of this process the 
cellulose has become gelatinous, has lost its explosive properties, 
and very readily absorbs colouring matters and salts, The 
Journal of the Society of Chemical Industry says :—“In density, 
breaking strength, and elastiity it compares very favourably 
with natural silk, and in lustre even surpasses it.” 














Paciric CaBLE SCHEMES.—The time cannot now be very remote 
when the project of laying a Pacific cable, connecting the North 
American continent with the Far East, must be seriously con- 
sidered. In fact, the indications are not wanting that the hour for 
action has arrived, and that whatever may be the inducements for 
delay, the motives and incentives for prompt prosecution of the 
work are greater and overbalancing. News comes from San 
Francisco that a committee of the Chamber of Commerce there 
favours the project of laying a cable from San Francisco to New 
Zealand by way of Honolulu, at a cost of 10,000,000 dols., and 
proposes that the United States should guarantee 3 per cent. on 
an investment of that amount by a company formed under the 
laws of this country. The latter part of the scheme may be 
ground for its rejection by Congress; but it must be taken for 
granted that any reasonable scheme put through with English 
capital, and having English terminal points, will receive Imperial 
and Colonial subsidies to that extent, if not to an even larger sum. 
We believe that in a very few years the cable would prove a 
profitable enterprise, and it does seem to us that the time has 
arrived when by such means American commerce and influence 
should be conserved and promoted throughout Pacific lands and 
waters. It is to be noted that the San Francisco merchants assume 
in their estimates that the proposed cable would divert to itself a 
part of the cable business from Australia now going westward to 
Europe. The assumption is reasonable, and is borne out by the 
diversion already effected in regard to a large proportion of mail 
matter and travel.— Electrical World. 


RIBBLE NAVIGATION Works.—Rear-Admiral Sir G. S. Nares, 
Sir C. A. Hartley, and Mr. J. Wolfe Barry, C.E., the commis- 
sioners appointed by the Board of Trade to inquire and report as 
to the practicability of the scheme for the improvement of the 
navigation of the Ribble, arrived in Preston on Friday week, 
and on the next day made their first-inspection of the channel 
from Preston to the sea. The journey was made in the steam-tug 
Milton, and the Commissioners were accompanied by Mr. B. Sykes, 
C.E., the Ribble engineer, and Mr. H. Hamer, the town clerk, 
representing the Preston Corporation, Mr, G. N. Abernethy, C.E., 
and Mr. G. H. Dickson, solicitor, on behalf of the Party of Caution, 
and Mr. L. F. Vernon Harcourt, C.E., for the Corporation of 
Southport. Since the appointment of the Commissioners, an officer 
of the Royal Navy has for some weeks been engaged with an effi- 
cient staff in making minute observations as to the rise and fall of 
the tides, the general depth of water available for navigable pur- 
poses between the bar and Preston Dock, the alteration, if any, in 
the direction of the channel, and the velocity and scouring power 
of the current. By the terms of their appointment the Commis- 
sion will inquire into the whole plan for providing a way 
from Preston to the sea; as to the works of dredging; as to works 
in relation to training walls; as to the completion of the dock and 
the equipments thereof; and as to what, under the circumstances 
now existing, should be done in reference to the same, and likewise 
to report to the Board of Trade as to the authority to which the 
control over the works for the purposes aforesaid is for the future 
to be intrusted. The Commission has had placed at its disposal an 
immense quantity of documents referring to the progress of the 
undertaking, the financial outlay, the views of the townspeople, Xc. ; 
and they have signified their intention of issuing their report on 
the 30thinst. Both the promoters and the opponents of the scheme 
are agreed that training walls and dredging works are necessary; 
and the main points of contention are, whether the way to the sea 
should be attempted by the gut channel or by the north channel. 
The opponents also object to the management of the undertaking 
remaining in the hands of the Corporation, believing that it will be 
more efficient in the hands of a Harbour Board representative of the 
various commercial interests in the town. The Commissioners 
made asecond journey down the river on Monday week, 
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EXPERIMENTS UPON THE TRANSMISSION OF 
POWER BY COMPRESSED AIR IN PARIS— 
POPP’S SYSTEM.? 


By ALEXANDER B, W, KENNEDY, F.R.S., M. Inst. C.E., Emeritus 
Professor of Engineering and Mechanical Technology in 
University College, London. 
TuE subject of transmission of power to a distance is one of such 
immense importance in an industrial country like our own, that I 
am sure [ need offer no apology for bringing this paper before 
Section G of the British Association. In a case such as that which 
| have to describe to you, where the distance to which the power is 
to be transmitted is great enough to be measured in miles, the 
ible methods of transmission are not very numerous, Steam, 
water, air, and electricity seem to be the only four agents practically 
available. All four have been used to a greater or less extent, and 
with more or less complete success. In our own country the distri- 
bution and use of high-pressure water has been carried out with 
the greatest engineering skill, and with correspondingly great 
success, by the Hydraulic Power Company in London, and also in 
Hull. Electric transmission—for traction, at least—has been at 
work on a small scale for some time in various places, and is about 
to be tried on a much larger scale under Mr. Greathead on the South- 
wark Subway. In America it has been very widely used for traction 
on tramways, and on the Continent it bas also been used to a certain 
extent for power transmission for general purposes, Steam has 
been used on a large scale in New York, but as yet its success does 
not seem to be unquestionable. Compressed air has of course been 
used over and over in in rough and unecc ical fashion in 
connection with tunnelling and boring work, but I think only two 
practical attempts have been made to utilise it economically and on 
a large scale for industrial purposes. Of these two, one has been 
made in Birmingham and the other in Paris. The Birmingham 
Compressed Air Power Company has established works on a very 
large scale, but various causes have unfortunately combined to 
cause delay in the commencement of its operations, which indeed 
are hardly yet fairly started. In Paris, however, the transmission 
of power by compressed air has been in operation on a somewhat 
large scale, and with very great mechanical success for a few years 
st. I have recently had occasion to spend some weeks in making 
experiments in connection with the Paris compressed air plant, and 
having been given the fullest permission to publish the results of 
my experiments, I have pleasure in taking this opportunity of 
bringing them before the members of the British Association. To 
avoid any misunderstanding, I must premise that it is not my inten- 
tion to institute any comparison between the different methods of 
wer transmission which I have mentioned. Such a com- 
parison, to be of any value, would require for itself a paper 
at least as long as the one which I bave to put before you, and is 
therefore in the nature of things impossible here. On this matter 
I wish to say only one thing, in view of a recent discussion on the 
Hydraulic Power Company’s work in London, in which some com- 
parisons were made between power transmission by air and by 
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water. So far as I see the two systems at present practically 
occupy different fields, and overlap but little. The work that each 
appears to do best is exactly that for which the other is least 
fitted. Isee as little chance for air, just now, taking the place of 
water for lifts or cranes, as I do for water coming into common 
use in the driving of motors. I think it would be a pity if there 
were to be any impression that two systems were antagonistic 
which in point of fact rather supplement each other. Having said 
this much, it will, I think, be my most useful and most interesting 
course to limit myself to a description of the plant and methods 
used in Paris, and to a statement of the actual results obtained 
there as determined by my own experiments on the spot. The 
plant and methods are by no means absolutely perfect ; they are 
not only susceptible of, but are now receiving, considerable im- 
rovements in detail in the extensions which are being carried out. 
n what I have to say, however, I shall confine myself entirely to 
results actually obtained with the present plant as it was working 
when I tested it two months ago, not giving it credit for the result 
of any of the improvements which have not yet been introduced 
throughout into the system of working. I shall only, after having 
given this statement of facts, state briefly my views as to the 
robable practical value of improvements which may be, or are 
ing, carried out. 

The work now carried on by the Paris Compressed Air Company 
has developed from very small beginnings, at first slowly, lately 
very fast. It originated ina pneumatic clock system, which was 
started about 1870 with a small “central station” in the Rue St, 
Anne in the centre of Paris. This business grew gradually until it 
became far too large to be carried on from such a position, and a 
few years since a central station, with much enlarged machinery, 
was established in the Rue St. Fargeau, which isin Belleville, about 
four-and-a-half miles east of the Madeleine. There are now about 
8000 pneumatic clocks, public and private, in Paris, driven from St. 
Fargeau, and regulated by a standard clock in the Rue St. Anne ; 
but as this part of the work, although it originally formed the basis 
of the whole system, is now a comparatively very small part of it, 
and is of an entirely special nature, I do not propose to say any- 
thing further about it here. Until about two years since a pair of 
single-cylinder horizontal engines by Farcot and a beam engine by 
Casse sufficed for the whole work, but by that time the demand 
for —— air for working motors had so increased that exten- 
sion had become imperative, and the present working plant of six 
compound condensing engines, each working two air compressors, 
with the necessary complement of boilers, was put down, This 

lant, except the compressors, was supplied from England by 

essrs, Davey, Paxman, and Co., of Colchester. The compressors 
for the English engines were made in Switzerland on the Blanchard 
system. The demand for power is at present so great that at 
certain hours of the day practically the whole plant, old and new, 
indicating considerably over 2000 horse-power, is fully at work, and 
in consequence a duplicate main is being laid throughout, and new 
engines and compressors, half of them constructed by Davey, 
Paxman, and Co., and half by John Cockerill and Co., of Seraing, 
are being pushed forward as rapidly as possible. 

The general system of working is illustrated roughly by the 
sketch diagram—Fig. 1—which of course is in no way drawn to 
scale, and it is as follows:—The steam cylinders I compress the 
air to a pressure of five atmospheres—six atmospheres absolute—or 
thereabouts in the compressor cylinders II. The air is drawn in 
direct from the engine-house, where I found it to be about 70 deg. 
Fah., and after it bas finally passed along the mains for some little 
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distance it is again about the same temperature. It is therefore of 
the greatest importance to prevent its temperature rising during 
the compression, as all heat so taken - by the air represents work 
done in the steam cylinders, of which no part whatever can be 
utilised. If the air were compressed adiabatically, i.¢., without 
any cooling whatever, its temperature on leaving the compressor 
would be about 430 deg. Fah, a temperature higher than that of 
saturated steam of lb, per square inch pressure, At St. 
Fargeau water for cooling is allowed to run into the cylinders 
through the suction valve during the suction stroke in such 

uantity that the final temperature is only 150deg. Fah. So far 
the result is satisfactory enough; but owing, unfortunately, to the 
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working of this meter I shall have something to say later on; it is 


the only type used by the Paris company, and serves in a very large 
number of cases as a basis of errs 
After e air is carried through a reducing 


assing the meter t 
vaive—Vi—by which the initial pressure in the motor is prevented 


from rising above a certain limit, which in practice appears to vary 
between 3} and 54 atmospheres absolute, according to the size of 
the motor in proportion to its work. 

Between the reducing valve VI and the motor VIII there is 


eset in all ordinary cases a small stove or heater VII. This 
| 


eater is simply a double cylindrical box of cast iron, having an air 


| space between its outer and its inner walls. The air under pres- 
particular way in which the cooling water is utilised mechanically, | sure traverses this space, and is compelled, by suitably-arranged 


baffle plates, to circulate through 
it in such a fashion so as to come 
into contact with its wholesurface. 
A coke fire is lit in the interior of 
the stove, and the products of 
combustion are carried over the 
top of it, and made to pass down- 
wards over its exterior surface, 
inside a sheet iron casing, on 
their way to the chimney flue. 
The heater for the motor on 
which I experimented — which 
indicated 10 to 12-horse power— 







h 
' 


FRONT 


32-6 





was about 2lin. in diameter and 





2ft. 9in. high over all. The use 
of the heater, and the extent to 
which that use is advantageous 
and economical, are matters on 
which I shall touch later. 

The motors themselves— VIII— 
used in Paris are mainly of two 
types. Up to l-horse power or 
thereabouts, small rotary engines, 
of a form patented by Mr. Popp, 
are used ; into the details of these 
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it is not necessary to enter here. 
They start very readily, are easily 








the air does not get cooled until after it has been compressed, so 
that practically no benefit is obtained from the cooling, in spite of 
the extent to which it occurs. The power expended, as we shall 
see presently, is practically equal to what would have been 
expended had the compression been adiabatic. The quantity of air 
dealt with at each revolution is 47°6 cubic feet—for the pair of 
double-acting compressing cylinders—which is equivalent to 3°55 lb., 
the quantity of water used being about 2°4 lb. 

_ After compression, the air, now having an absolute pressure of 
six atmospheres and a temperature of 150 deg. Fah., is pushed into 
large boiler plate receivers—III—of which some are arranged to 
act as separators, and in these a large portion of the cooling water 
which has been carried along mechanically by the air, is deposited 
and removed before the air enters the mainsIV. The principal 
main is 300 mm.—11-8in.—in diameter, and about gin. thick. It 
is of cast iron made in lengths perfectly plain at each end, being 
connected by a very simple external joint made air-tight by india- 


governed, are provided with 
capital automatic lubricators 
worked by compressed air, and 
run at a very high speed, and are 
altogether very convenient. They 
use the air with little or no expansion, without previous heating, 
and have, of course, no pretence to economy in use of air. 

The larger sized motors, up to double-cylinder engines 12in. by 
l4in., which is the largest size used, are simply ordinary Davey- 
Paxman steam engines, employed for air absolutely without any 
alteration or modification. These engines have in most cases auto- 
matic cut-off gear controlled by the governor, and can therefore 
easily work with the largest economical ratio of expansion for the 
not very high available initial pressure. I believe that in every 
case heaters are provided for these engines, although in some 
instances, where both power and refrigeration are required, they 
are used sparingly or not at all, in order to take advantage of the 
cooling due to expansion. : 

After this short description of the general arrangements of the 
Paris company’s work, I come now to the experiments which | 
made to ascertain its efficiency. Starting from the main engines 
at the central station, the particular matter which I had to deter- 
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rubber packing rings. This joint leaves the pipe quite free endwise, 
and also allows all necessary sideway fre 
distortion to a quite measurable extent is entirely without effect 
on the tightness of the joint. The mains are partly laid under 
roadways and footways as they would be in this country, and partly 
slung from the roof of the sewer subways. They are supplied at 
intervals with automatic float traps for carrying off the entrained 
water and the water of saturation as they deposit. 


passed through a meter—V—exactly as gas would be. The 
quantity passing is, of course, too great to allow anything like an 


seem to have been at all successful. The meter actually in use in 
Paris is a small double cylindrical box of external appearance as in 
the figure. The air passes by a branch through to the bottom 
of the inner box, up through it, down outside it, between 
the two boxes, and away through a branch at the bottom 


little four or six-armed fan, with aluminium or nickel vanes, placed 


a light vertical steel spindle to a clockwork register, like that of a 


number of revolutions made by the fan, or some proportional 
number, and this is turned into cubic metres by multiplication by 





| an arbitrary constant, determined by direct experiment. As to the 


om, so that accidental | 


On entering a building on its way to a motor the air is first | 


ordinary gas meter to be used ; indeed, only inferential meters 


opposite the inlet branch. The whole measuring apparatus is a | 
near the bottom of the inner casing and communicating motion by 


gas meter, placed on the top. The quantity recorded is simply the | 


mine was the indicated horse-power which would be shown by a small 
motor three or four miles from St. Fargeau for each indicated horse- 
power expended by the main engines on the air which passed through 
| that motor. The ratio thus obtained would be the total indicated 
| efficiency of the whole system of transmission. This ratio is in 
reality the product of a number of separate efficiencies, and the sepa- 
| rate determination of these formed a necessary check on the value 
| of the total efficiency. These separate efficiencies may be summa- 
rised as follows:—(1) Mechanical efficiency of main engines, or 
| ratio of work done in compressors to indicated work in steam cylin- 
| ders. (2) Efficiency of compressors, or ratio of maximum work 
| which could be done in a motor by each cubic foot of compressed 
| air at 70 deg. Fah., to the work actually done in compressing that 
| air. (8) Efficiency of mains, or ratio in which the capacity of the 
| compressed air for doing work is reduced by friction and leakage. 
| (4) Efficiency of reducing valves, or ratio in which the capacity of 
| the compressed air for doing work is reduced by the lowering of 
its initial pressure at the motor. & Indicated efficiency of motor, 
| or ratio in which the actual indicated work done falls short of the 
| maximum work which the quantity of air measured through the 
| meter could do after passing the reducing valve. 
The product of these five efficiencies is the total efficiency of 
| transmission without the use of a heater. When a heater is used 
| the matter is somewhat more complicated. All the ratios given 
above represent what may be called mechanical efficiencies, all of 
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them have unity for their maximum attainable value. It is there- 
fore not possible to introduce in direct combination with them a 
thermo-dynamic efficiency—ratio of additional heat supplied to 
additional work done—which has for its maximum value not unit; 
out 0°3 or some similar small value. This could only be done if 
the t of efficiency had started originally from the heat 
given to the steam instead of from the indicated horse-power, and 
this would have given numbers having a minimum of practical value 
or convenience. Probably the best practical measure of the effi- 
ciency of the whole transmission, when using heated air, is obtained 
by finding the equivalent in indicated horse-power at the central 
station of the coke used in the heater, and adding this to the indi- 
cated horse-power actually used. It would not be possible, by the 
expenditure of this or any other amount of indicated horse-power 
at the central station, to obtain the same results as by heating the 
air just before entering the motor, but that, of course, does not 
affect the question before us. 

The determination of the indicated horse-power of the main 
engines presented no difficulty. I measured it on one pair of 
engines at different speeds from 21 to 44 revoluti per minut 
At 315 revolutions per minute it ted to 254°9, and at all 
speeds it was approximately 8-1 indicated horse-power per revolu- 
tion per minute. The mechanical efficiency was sensibly the same 
at all s s, viz., 84°5 per cent., as given in the table. There was 
no method available for ascertaining to what extent the real quan- 
tity of air delivered corresponded to the nominal volume swept 
through by the compressor pistons. Tke indicator diagrams— 
Fig. 2—show no signs of ieakage past the valve, but there are no 
doubt various possible leakages which would not show on the 
diagrams. In the absence of any direct means of determination, 
however, I have assumed that the compressor cylinders delivered 
their full volume, which corresponds to 348 cubic feet of air per 
indicated horse-power per hour. This air has a weight of about 
25 lb. It may be pointed out that the water injected practically 
fills up the clearance space at the end of each stroke. 

I have already pointed out that at whatever temperature the air 
is delivered it must fall to about its original temperature in the 
long length of mains before it reaches the motors. It is therefore 
a simple matter to find the maximum amount of work which can 
be done by the air delivered per indicated horse-power, for it 
simply amounts to the P V of the air at six atmosp absolut 
and at 70 deg. Fah., plus the work it can do in expanding adia- 
batically to a pressure of one atmosphere, and minus the work 
necessary to expel it from the cylinder at that pressure and at the 
corresponding temperature.* In the present case I find that this 
work ts equivalent to 0°52 indicated horse-power for an hour, so 
that the efficiency of the compressors is, as given in table, 61 per 
cent. It will be seen from the diagrams that the compression 
curve falls only a little below the adiabatic, and as the area of the 
diagram is increased somewhat by the resistance of the discharge 
valve, the work done is practically the same as if the compression 
had been adiabatic, and there had been no cooling at all. This 
matter I have already referred to. 

Fig. 3 shows graphically the relation between the quantities so 
far measured. If the area ABC DE represents on any scale the 
work done in the steam cylinder, the area A B C F represents on the 
same scale the work done on the air in the compressors. C B is an 
adiabatic curve, C G an hyperbola, so that A G represents the 
volume of the compressed air when it has fallen in the mains to the 
temperature which it had initially at C. G H being again an adia- 
batic curve, the area AG H F—which is 61 per cent. of ABCF, 
and 52 per cent. of AB C D E—represents the maximum work 
which can be obtained from the air in a motor, the quantity 
calculated in the last paragraph. 

If it be assumed that the temperature in the mains is constant, 
then any loss of pressure due to friction must be accompanied by 
an exactly equivalent increase of volume. Thus, if—Fig. 3—the 
pressure falls from A to K, the volume increases from A G to K L, 
the point L lying on an isothermal through G. The loss of possible 
work due to such a reduction of pressure is presented by the dif- 
ference between the areas AG H F and K LM F, in both of which 
the expansion curves are adiabatic. The change of temperature in 
passing through a reducing valve is so smal] that it may be assumed 
without sensible error that the loss due to such a process may be 
calculated in the same fashion. 

I determined the loss of head in the mains by a series of obser- 
vations made simultaneously at known points in Paris and at St. 
Fargeau. The pressure gauges used having been carefully com- 
pared, and all the necessary corrections made, I found the loss of 
— to vary from 0°35 to 0:25 atmosphere, according to the 

istance from St. Fargeau and the amount of air passing through 
the pipes. The average loss may be taken as 9°3 of an atmosphere 
at three miles from St. Fargeau, when the indicated horse-power 
there was about 1250, and the maximum velocity of the air in the 
mains about 1550ft. per minute. What proportion of this loss of 
head may have been due to leakage, and what the amount of 
leakage-—if any—may have been, I had no means of determining. 
The duplicate main to which I have referred is not yet completed, 
and it was impossible to isolate any portion of the mains, even 
temporarily, to test for leakage. From the figures I have given, 
as well as from the nature of the pipe joint, I cannot doubt that 
the leakage must, under any circumstances, have been extremely 
small. 

In the table I have given approximate values of the loss due to 
fail of pressure in the mains and through the reducing valve with 
various values of the total reduction of pressure. With a total 
reduction of half an atmosphere, the combined efficiency of mains 
and valves is 0°96, reducing the maximum possible work at the 
motor to 0°5 indicated horse-power per indicated horse-power at 
central station. Under these conditions the mini ibl 

















course, a most satisfactory check. It will, however, be recognised 
that this agreement checks the figures only so far as they apply to 
air actually used, and would not be vitiated or in any way athected 
by losses by | 

The vital measurement of all the experiments was, of course, 
that of the quantity of air used. The air was through one 
of the fan meters already described, readings of which were taken 
every quarter of an hour. After the experiments were over air 
was passed through the same meter at exactly the same pressure, 
and in as nearly as possible the same quantity, and then passed, at 
atmospheric pressure, through two large standard wet gas meters. 
The readings of these were taken as correct, and the multiplier 
for the fan meter determined from them. I found from numerous 
experiments on several fan meters that this multiplier varied both 
with pressure and with quantity, but that the latter variation was 
very small within the limits of my experiments. I have no doubt 
that the air quantities which I shall give you are correct within 
about 2 per cent. plus or minus. 

It will be seen that the total indicated efficiency of transmission 
with cold air is 0°39—see table—in other words, that work requires 
to be done at the rate of 2°6 indicated horse-power at the central 
station per indicated horse-power at the motor. The motor was 
worked on a brake, and its mechanical efficiency was found to be 
0°67, so that—see table—in round numbers, 4 indicated horse- 
— were required at St. Fargeau per brake horse-power at the 
motor. 

To examine the economy due to heating the air before using it, 
I used the same motor, working as nearly as possible at the same 
power and speed, and with exactly the same pressure, but passing 
the air between the meter and the engine through such a heating 
stove as I have already described. I weighed all the coke used, 
and read the temperatures every five minutes during a four hours’ 
trial. The air was heated in passing through the stove up to 
315 deg. Fah., with a consumption of about 0°39 lb. coke per indi- 
cated horse-power per hour. As the admission temperature on the 
cold trials was 83 deg. Fah.‘ only, this corresponds to an i 
of about 42 per cent. in the volume of the air, and should 
therefore—bad the indicated efficiency remained the same—have 
been accompanied by a decrease of air consumption in the 
ratio in ~@ 0:70. The air actually used was 665 cubic feet 
per indicated horse-power per hour, which is 0°75 of the 
890 cubic feet formerly required, so that the full economy is 
very nearly realised. The indicator ~; are shown in Fig. 5, 
and are represented by K P QO in Fig. 3. An air consumption of 
665 cubic feet per indicated horse-power per hour corresponds to 
an indicated efficiency over the whole system of 0°52; in other 
words, 1°92 indicated horse-power is required at St. Fargeau per 
indicated horse-power at the motor. The mechanical efficiency of 
the motor was very much greater hot than cold, rising to 0°81. 
Hence about 2} indicated horse-power at St. Fargeau gave 1 brake 
horse-powerat the motor. These figures, however, take no account 
of the coke burnt in the heater, and are therefore only to be con- 
sidered as apparent efficiencies. Allowing for the value of the coke 
in the manner already described, the real indicated efficiency of 
the whole transmission is 0°47. 

A shorter experiment, with slightly higher temperatures and con- 
siderably larger indicated horse-power, gave still more economical 
results, the air consumption falling to 623 cubic feet per indicated 
horse-power per hour, an ‘‘apparent” indicated efficiency of 0°56. 
This experiment was not, however, of sufficient duration to allow 
of coke measurement. 

As to the value of the preliminary heating, the res which I 
have given show that it caused a saving of 225 cubic feet of air 
per indicated horse-power per hour, at a cost to the consumer of 
about 0°4 lb. of coke per indicated horse-power per hour. I do not 
doubt that the stoking of the heater during my experiment was 
much more careful than it would be in ordinary practice, although, 
on the other hand, it would not be difficult to design a more econo- 
mical stove. If, however, the coke consumption were even 
doubled, it would only amount to 72 1b. per day of nine hours for 
10 indicated horse-power, the value of which might be 6d. or 7d. 
The air saved under the same circumstances would be over 
20,000 cubic feet, the cost of which, at the high rate charged in 
Paris, would be 7s. 3d. There is no doubt, therefore, that to attain 
the maximum of economy the preliminary heating of the air should 
be carried as far as is practicable. 

Of course heating the air serves the purpose also of preventing 
any chance of the exhaust pipe becoming ice clogged. I found 
this to happen once or twice when working with cold air, its occur- 
rence depending rather on the amount of moisture in the air than 
on the exhaust temperature, for the engine, after running freely 
with an exhaust of ~— 35deg. Fah., choked later on at + 2deg. 
Fah. I do not think that in any case which I met with there would 
have been any trouble from choking had the exhaust pipes been 
properly arranged. As it was, they were merely the ordinary 
vertical exhaust pipes of a steam engine, quite suitable for their 
original and for their intended purpose, but singularly unfitted for 
the purpose to which I was putting them. 

Summarising now the whole matter as regards efficiency, it may 
be said that the result of my detailed investigations is to show that 
the compressed air transmission system in Paris is now being carried 
on on a large commercial scale in such a fashion that a small motor 
four miles away from the central station can indicate in round 
numbers 10-horse power for 20 indicated horse-power at the station 
itself, allowing for the value of the coke used in heating the air, or 
for 25 indicated horse-power if the air be not heated at all. Larger 
motors than the one I tested—and there are a number of such in 
Paris—may work somewhat more, and smaller motors somewhat 








consumption of air per indicated horse-power at the motor would 
be twice 348, or 696 cubic feet per hour. 

The motor on which I made most of my experiments was an 
ordinary horizontal Davey-Paxman engine with a single cylinder 
8tin. in diameter and 12in. stroke, fitted with automatic cut-off 
= For convenience sake I tested it at St. Fargeau and not in 

‘aris, but I used a pressure only of 44 atmospheres, which pressure 
I found to be exceeded on branch mains 3} miles from St. Fargeau, 
where I made later experiments. The position of the motor did 
not, therefore, put it under any conditions different from those 
existing in the centre of Paris, I made a large number of experi- 
ments on this motor, under various conditions, individual experi- 
ments lasting from four hours down to half an hour. I shall here 
give figures representing only the four most important of my expe- 
riments, two with cold and two with heated air, averaging the two 
experiments in each case, so as not to burden my paper with 
unnecessary figures. 

The motor, when indicating 9-9-horse power, and making about 
125 revolutions per minute, used 890 cubic feet of air per indicated 
horse-power per hour. Its indicator diagrams are shown in Fig. 4, 
their area being represented by K N O in Fig. 3. The work 
which this quantity of air, at the given pressure and temperature, 
is theoretically capable of doing behind a piston, expanding down 
to a pressure, is equivalent to 11-27-horse power for an 
hour. The indicated efficiency of the motor—the ratio expressing 
loss by rounding of courses, by insufficient expansion, by k 
pressure, &c.—is therefore 0°79. This figure gives as a check on 
the ratios already worked out, for if they are right the air actually 


used should be an times as great as the 696 cubic feet already 
allowed for. This would be 880 cubic feet, which represents, of 





2 Here and elsewhere, unless specially mentioned, volumes are sup- 
posed to be at atmospheric pressure and at 70 deg. Fah., the actual admis- 
sion temperature during my experiments. 

3 In symbols, if suffixes 1 and 2 be used for the initial and final condi- 
tions of the air, if pressures be measured in pounds per square foot and 
a in cubic feet, the maximum work possible, without addition of 

eat, 


(P; V; - PV) 5% 4 = 845 (Pi Vi - PV) 


ess, The small rotary motors would, of course, be 
much less economical. The figures which I have given are, how- 
ever, such as can be reached by any motor of between 5 and 25 
indicated horse-power if worked at a fair power for its size. M. 
Victor Popp himself, and the engineers of the company, by no 
means content with the results already obtained, are experimenting 
in various directions with a view to greater economy, and I have 
not the least doubt that they will attain their end. But although 
I made several experiments on new apparatus, I prefer to leave 
their results here undiscussed, confining myself as strictly as possible 
to the work which has been already carried out and the economy 
of actual present working, rather than giving any credit for the 
result of improvements which, however certain, are not yet actually 
carried out in practical work, 

A system of transmission which has actually been carried out on 
a large commercial scale in such a way as to have an indicated 
efficiency of 50 per cent. between prime mover and secondary 
motor, four or five miles apart, is one which needs no adventitious 
aid to commend it to notice, especially where its uses are so 
numerous and so varied, and its convenience so extremely great, 
as are those of compressed air. Both M. Victor Popp, who has 
organised and carried through the work of the Paris company, and 
Mr. James Paxman, who has designed and made the greater part 
of the machinery used, are to be heartily congratulated on the 
results which have attended their work. 

While, however, I am unwilling to lay stress on possibilities 
which are not yet actualities, there can be no harm in saying that 
I have no doubt whatever that with mere improvement of existing 
methods and appliances, and without the adoption of any new or 
untried methods whatever, the new plant of the Paris company 
now being constructed can be made to have an indicated effi- 
ciency of 67 per cent. instead of 50 per cent., and to give about 
0°54 effective horse-power at the motor for each indicated horse- 
power at the central station in the case of such a motor as that on 
which I experimented. Under these circumstances the air used 
per indicated horse-power at the motor would be 520 cubic feet, or 
650 cubic feet per brake horse-power. I have the less hesitation in 





4 This somewhgt high admission temperature was the only point in 





which the motor at St. Fargeau diffe from those in Paris, where I 
fund the admizsion temperat 


to be from 69 deg. to 71 deg. Fah. 
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giving these hypothetical figures because the more important im. 
perfections of it Popp’s transmission system arise from such a 
very obvious cause. Nothing indeed can be easier—as was evident 
on the recent visit of the Institution of Mechanical Engineers to 
St. Fargeau—than to point out various weak points in the arrange. 
ments adopted, and yet in spite of all such somewhat cheap criti. 
cism, the fact remains that no one has yet carried out a compressed 
air transmission with anything approaching to the same success on 
anything like the same scale. The fact is that the success of the 
system has been essentially due rather to the ote good sense 
with which the work has bom carried through than to any special 
novelty in the methods employed. The air compressing arrange. 
ments at St. Fargeau are in no respect novel or specially perfect 
they have been used over and over again before; there is no 
special advantage in Mr. Popp’s rotary motor that may not 
probably be possessed by many other rotury motors; the larger 
motors are simply good ordinary steam engines, such as can be 
bought any day in open market, used without the slightest altera- 
tion. Of the fan meter it can only be said that it works well 
enough to allow progress to be made while it is being improved 
and even of the coke stove one would not like to say very much 
more. The plan of heating compressed air before using it in a 
motor was first proposed many years ago. The great success 
which has attended the work in Paris has been attained because 
its directors have wisely chosen rather to set to work with 
imperfect ———, if only it were simple, fairly effective, and 
ready to hand, than to wait for the possible invention of novelties 
and improvements, or to risk the success of their start by the use 
of any unknown or untried apparatus, however promising its 
nature. They have had, moreover, the great advantage hitherto 
of being always asked for more air than they could supply, so that 
their works have grown and increased simply to meet a growing 
and increasing demand, and—fortunately perhaps—the urgency of 
the demand has left them no alternative but to meet it by the very 
simplest possible means. 

I — already mentioned the great convenience and handiness 
which a compressed air motor possesses. From the engineer's 

int of view these qualities are most striking. The engine starts, 

or instance, without the least hesitation even with full brake load 

on, directly the valve is opened, if the crank is just past the 
centre. This, of course, is impossible with a gas engine, and 
hardly less impossible with any eT cylinder—steam 
engine. The absence of the heat and leakage, and of the noise 
and smell, which so often in greater or less degree accompany the 
smaller steam or gas motors, constitute a very much larger differ. 
ence than could at first be thought possible. But from the con- 
sumer’s point of view the advantages are even greater than from 
the engineer’s, There is first of all the complete absence of 
danger and of nuisance of every kind. There is then the great 
saving of space even as compared with a gas engine, and 
much more as compared with a steam engine and _ boiler, 
There is reduction of insurance on account of the entire absence 
of fire risk. Not only this, but the air motor seems to me com- 
pletely to supply that most important industrial want, a motor 
suitable for ‘‘small industries,” that is, for work carried on in 
workmen’s own houses, or in very small workshops. For here it is 
not only mechanically most suitable, but in the nature of things it 
can be made to cool or ventilate, by its exhaust, to any desired ex- 
tent. The sanitary advantage of this in cases where work is 
carried on in confined aeons can hardly be ———. Even in 
a very large printing office in Paris I found an almost unbearable 
atmosphere made quite pleasant as long as the motor was working, 
by allowing a portion of the exhaust to come into the room. 

By using air direct from the mains in the motor, or by heating it 
only very slightly, the exhaust air can be, of course, so greatly 
reduced in temperature as to be available for freezing purposes, 
In one Paris restaurant, for intance, which I visited, I found that 
the exhaust was carried through a brick flve into the beer cellar. 
In this flue the carafes were set to freeze, and large moulds of block 
ice were also being made for table use, while the air was still cold 
enough in passing away through the beer cellar to render the use 
of ice for cooling quite unnecessary, even in the hottest weather. 
The nominal function of the engine in this case was the charging 
of batteries used in the electric lighting of the restaurant. The 
conjoint use of power and cold is common in Paris, the power being 
in this case generally applied in electric lighting, while in any large 
city, such as Paris, it is no doubt a great point that by a com- 

ressed air system the handiest possible cooling appliances can be 

rought everywhere within reach; in tropical climates this is some- 
thing rather of necessity than of luxury. In such cases we might 
have the apparent paradox of a motor worked essentially for its 
exhaust ; the work done would be a bye-product, the cold air would 
be the principal thing. In such a case if there were no useful 
work to be done, the motor could even be made—as has been sug- 
zested to me—to pump air back into the main, and thus virtually 
to about halve its air consumption. This possibility of laying on 
cold air in hot climates is, of course, a most important matter in 
connection with the future of compressed air. 

Most of the compressed air in Paris is used for eye | motors, 
but the work done by these is of the most varied kind. A list 
which I have gives the locality, use, and power of 225 installations, 
nearly all motors working at from 4 horse-power to 50 horse-power, 
all driven from St. Fargeau, and the great majority more than two 
miles away from it. In a number of cases, as at the Eden 
Theatre, Theatre des Vari¢ties, office of the Petit Journal, Kc., the 
motor drives dynamo machines for electric lighting. In the offices 
of the Figaro and Petit Journal large motors are also used for 
printing, and there are [many small printing establishments also 
worked by compressed air. Among the smaller industrial purposes 
for which the air motors are used in Paris, I find the driving of 
lathes for metal and wood, of circular saws, shearing machines, 
drills, polishing machines, and many others. They are used also in 
the workshops of carpenters, joiners and cabinet-makers, of 
smiths, of umbrella makers, of collar makers, of bookbinders, and 
naturally in a great many places where sewing machines are used, 
both by dressmakers, tailors, and shoemakers, and from the 
smallest to the largest scale. They find application also in all 
sorts of industrial work, with confectioners, coffee roasters, colour 

rinders, billiard-ball makers, in many departments of textile 
industry, and other matters too numerous to mention. _ 

One particular instance of variety of application which interested 
me much I may mention. At the Montagnes Russes I found a 
large horizontal engine placed in a recess driving a dynamo and 
cells for the electric lighting of the whole building ; a small vertical 
engine in another place worked the rotary pump, which actuated 
the ‘‘ cascade ;” two or three large air-driven fans in wooden shafts 
served for ventilation; and lastly, a —— on a flexible 

ipe threw the air pressure into the r barrels as they were 
sates in, and transferred their contents to a height from which 
they could afterwards descend by gravity to the place where they 
were required. 

As to the rate at which the compressed air is sold, I believe that 
in most of the larger installations the work is done by contract—at 
so much per lamp-hour in the case of the electric lighting—but in 
the smaller ones the air is charged for by meter. The rate of charge 
is 15 centimes per cubic metre for air used in motors, and 
2 centimes per cubic metre for air used directly. Air used for 
raising fluids is charged oe, quantity raised, The former 
rate is equivalent to 4‘25d. per 1 cubic feet—the volume in all 
cases being measured at atmospheric pressure. In addition to this 
a fixed charge of from 100f. to 250f. is made for pipes and con- 
nections, and a small rent for the motor if it be not bought out- 
right, or by twenty-four monthly instalments. 

In conclusion, I have to express my thanks to M. Victor Popp 
and to the directors and officials of the Paris Compressed Air Com- 
pany for not only giving me permission to make the ex riments 
of which I have laid some results before you, but also for taking 
much trouble to afford me every facility for making a thorough 
investigation of the matter upon the lines which { had myself la‘d 
down as those along which I proposed to work, I think it is not 
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say that as the result of this I have had the good 
pithy “A able to make a more detailed and complete evalua- 
ti n of all the efficiencies which together make—or mar—the effici- 
“ of a complete transmission system than has ever been made 
before. I shall be very glad if rs experiments prove in any way 
useful to those who in future may have to do with the carrying out 
of power transmission by compressed air in this country or else- 


where. 
TABLE. 


e Meck y V/ . San . ie eee 
: uy of Efficiencies of Compressed Au Transmission at Paris, 

Sieg LZ. the Central Station at St. Fargeau and a 10-Horse 
Power Motor working with Pressure reduced to 44 Atmospheres. 

» fig below correspond to mean results of two experiments cold 
oe and two heated.) : 

1 indicated horse-power at central station gives 
0845 indicated horse-power in compressors, 
and corresponds to the compression of 848 
cubic feet of air per hour from atmospheric 
pressure to 6 atmospheres absolute. (The 
weight of this air is about 25 lb.) 

-845 indicated horse-power in compressors 

. po Miers as much air as will do 0°52 indicated 
horse-power in adiabatic expansion after it 
has fallen in temperature to the normal tem- 
perature of the mains, 


The fall of pressure in mains between central 
station and Paris—say 5 kiloms.—reduces the 


Efficiency of 
engines, 0 845, 


main 


Efficiency of com- 


pressors al) =0°61. 
“845 


Efficiency of transmis- 
tion through mains 





jossibility of work from 0°52 to 0°51 indicated 0°51 _ 9.98 
florse-power. 052 " 

The further fall of pressure through the reducing Efficiency of reducing 
valve to 44 attmospheres— 5} atmospheres abso- = |, 0'50_ 9.98, 
lute— reduces the possibility of work from 0°51 . 051 ° 
to 050. 


The combined efficiency of the mains and reducing valve, 
between 5 and 44 atmospheres, is thus 0°98 x 098 = 
096. Ifthe reduction had n to 4, 34, or 3 atmospheres 
the corresponding efficiencies would have been 0°93, 0 89, 
and 0°85 respectively. é 
Incomplete expansion, wire-drawing, and other Indicated efficiency of 
such causes reduce the actual indicated horse- motor 932 = 0-78 
power of the motor from 0°50 to 0 39. 050 , 
Indicated efficiency of 
whole process with 
cold air 0°39. 
By heating the air before it enters the motor to Apparent indicated 
‘aoout 320 deg. Fah , theactualindicated horse- efficiency of whole 
po ver at the motor is, however, increased to _ process with heated 


054. The ratio of gain by heating the air is, air, 0°54, 
en COR 95 
therefore, 530 1°38 
In this precess additional heat is supplied by the Real indicated  effi- 


combustion of about 0°39 1b. coke per indicated 
horse-power per hour, and if this be taken into 
account the real indicated efficiency of the 
whole process becomes 0°47 instead of 0°54. 

Working with cold air, the work spent in driving 
the motor itself reduces the available horse- 
power from 0°39 to 0°26. 

Working with heated air, the work spentin driv- 
ing the motor itself reduces the availab!e horse- 
power frem 0°54 to 0°44, 


ciency of whole pro- 
cess with heated air, 
0°47, 


Mechanical efficiency 
of motor, cold, 0°67. 


Mechanical efficiency 
of motor, hot, 0°81. 








OUR NEW NAVY. 


lure Navy Department has reissued advertisements for bids for 
the construction of the three 2000-ton cruisers, for which proposals 
in excess of the appropriation were opened last week. The new 
advertisement makes several modifications in the requirements, 
which, it is believed, will induce contractors to offer bids within 
the amount available. Six months more time is given, making the 
contract period two years and a-half. The maximum speed to be 
obtained is fixed at seventeen knots instead of eighteen, and the 
premium rate is altered. There will be a premium of 25,000 dols. 
for each quarter knot over the maximum, and a similar deduction 
for each quarter knot below, instead of 10,000 dols. for the first 
quarter knot, 20,000 dols, for second, 30,000 dols. for the third, and 
40,000 dols. for the fourth and all above. The minimum speed, 
below which the vessel will be rejected, is to be sixteen knots 
instead of sixteen and a-half. The bids will be opened on October 
26th. As the designs for hulls and machinery were based upon 
eighteen knots, with more than a possibility of eighteen and a-half 
knots, there will be a good opportunity for the contractor to net 
100,000 dols. bonus on each ship if the designs are properly drawn. 
Just what can be done in the case of the two 3000-ton ships has 
not yet been determined. The minimum speed limit cannot be 
reduced as in the case of the 2000-ton vessels, for the reason that 
Congress has fixed it at nineteen knots in the Appropriation Act. 
There is a strong desire on the —_ of the shipbuilders to have the 
four-hour trial now required reduced to one, or at most two hours, 
and by making some concessions in this respect, the Department 
may be able to readvertise for proposals with ful results, 

It is a matter for congratulation that these last advertisements 
have brought a new establishment into the field in the shape of the 
Bath Ironworks, It is but the natural result of a proper system 
of government encouragement of the shipbuilding industry, such 
as is practised by Great Britain, and which we must follow if we 
wish to accomplish a similar result. Fas est ab hoste doceri. 

This information given to the public at the close of last week 
that the bids for the 2000 and 3000-ton cruisers were beyond the 
limits of the appropriations, was the cause of much regret to the 
service at large, and the promptness with which this state of affairs 
was met by the department will be the source of great pleasure, 
showing as it does a determination to go on as speedily as possible 
with the construction of the new navy, and that, when necessary, 
red tape can be cut, or entirely dispensed with. No such speedy 
action on such an important question has been taken for many 
years. The] d requir ts for the 2000-ton vessels ought 
to be successful in obtaining bids within the prescribed limit, and 
it is to be hoped that similar modifications in the case of the 3000- 
ton ships will have a similar result. ‘To be sure the modified ships 
will not have quite so great a maximum speed, but it is hardly 
worth while waiting several months for the action of Congress to 
increase the appropriation for the sake of the slight extra speed, 
when the needs of the service for new vessels are so imperative 
that every month’s delay is exasperating. Our squadrons are at the 
lowest possible ebb, and it has become imperatively necessary to 
spend a lot of money—90,000 dols, forthe Brooklyn alone—on the 
old wooden ships in order to have any force afloat. The need of 
flagships is particularly great, there not being a single proper 
vessel for a flag officer afloat, except the Richmond, and she is only 
so by comparison with our other old craft. It is greatly to be 
hoped that the new year will see some of the new vessels on their 
way to join the foreign squadrons.—U.S. Army and Navy Journal. 














FURTHER INUNDATIONS IN THE YELLOW RIVER.—Just before the 
last mail left Shanghai news had been received that the Yellow 
River had again burst its banks, this time in the Shantung province, 
at a place much below the spot at which last year’s inundations 
took place. The only detailed information so far is from a tele- 
xram from the district governor of Chefoo, who informs the native 
committee of the Famine Relief Fund that the river, which was 
swollen, broke down its embankments at a place called Chang- 
Chin on July 22, for a distance of 2400ft. The waters poured 
into a stream which enters the sea forty miles to the south-east of 
the present mouth of the Yellow River, the intervening country, 
which is very flat, being wholly submerged. The governor's tele- 
gram states that houses and other buildings were swept away, 
while thousands of the inhabitants were drowned. The water at 
the time of telegraphing was said to be about 12ft. deep all over 
the sutmerged district. 





OYSTER ISLAND LIGHTHOUSE, BURMAH. 


WE gave last week the first of a series of drawings 
illustrating the construction of a lighthouse for Burmah, 
for the building of which tenders were recently asked. 
As the specification is, taken with the drawings, really a 
very complete description of a modern lighthouse,we give 
it in full, believing that it will be found interesting and 
instructive. 

Thecontract to be entered into under this specification is to include 
all the works necessary in the construction and delivery—free on 
board vessels in any Dock in the port of London, or Liverpool, or 
Birkenhead, as shall be directed—of aniron lighthouse, with the foun- 
dation cylinders, together with lantern and plate glass glazing for 
same, as shown on theaccompanying drawings, numbered 6029 to 6545 
inclusive, and in compliance with the terms and conditions con- 
tained in this specification and the accompanying form of contract. 
Also in providing a competent mechanic to erect the lighthouse and 
lantern complete, under the supervision and to the satisfaction of 
the officer of Government in charge, from the upper surface of the 
foundation cylinders, at Oyster Island, Burmab, together with 
all the requisite tools, including travelling, lodging, maintenance, 
and other expenses from and to England of the mechanic so 
engaged. The necessary assistance in labour, tackle, staging, and 
transport will be provided by the Government of India, 

The tower is divided into eight floors or sections ; each of these sec- 
tionsis to be fitted together and finished complete on the contractor's 
premises; and, after the same has been approved, together with 
the lantern and all fittings, by Sir J. N. Douglass, Engineer-in- 
chief of the Trinity House, the whole of the ironwork is to be 
thoroughly freed from rust, and afterwards to receive two good coats 
of pure red and white lead mixed, or approved anti-corrosion paint. 
The different partsare to be numbered or marked as may be directed, 
and, upon the contractor receiving a written order, the approved 
section is to be taken down, and the upper plates re-erected to 
receive the next section. Each plate and part of the work is to be 
weighed in the presence of the superintendent, and such portions 
as may require it are to be packed in strong wooden cases of con- 
venient size for handling. 

The work is to be despatched as follows, reckoning from the 
date of the contractor’s receiving notice to proceed with the same: 
—First delivery, sixteen foundation cylinders, in thirty-two parts, 
in ten weeks from the date of order; second delivery, the four 
lower sections of the tower, together with the floors, stairs, 
windows, and all fittings, within five calendar months from date of 
order; third delivery, the four upper sections of the tower, 
together with the floors, stairs, windows, lantern floor, gallery, 
gallery standards and all fittings, including lightning conductor, 
within eight calendar months from date of order; fourth delivery, 
the lantern complete, and all woodwork, within nine calendar 
months from date of order. 

The patterns, previous to the castings being made, are all to be 
submitted for approval, and any required alterations are to be 
made. The cast iron is to be of the best quality, tough, grey 
metal, made of such proportions of Shropshire and Staffordshire 
iron as are most suitable for the work. Two bars, each 3ft. 6in. 
long, lin. broad, and 2in. deep, are to be cast each time the metal 
isrun. They will be tested separately by placing them edgeways 
on bearings 3ft. apart, and, should each of them not stand a load 
of 27 cwt., applied in the middle, without breaking, all the work 
cast with that metal will be rejected. The wrought iron is to be of 
the best and toughest quality of 8. C. Stourbridgeiron, or other of 
equal and approved quality, to bear a tensile strain of not less than 
twenty-three tons per square inch of original area. The castings 
are to be run solid, free from sand, air holes and other defects and 
blemishes, and to be neat, clean, smooth, and true. 

The timber for all joiners’ work is to be East India teak, of the 
best and approved quality, well seasoned, entirely free from sap, 
shakes, large and dead knots, or other defects, and must be quite 
sound, and in every way the best quality. Samples of all mate- 
rials are to be submitted for test and approval before the works 
are put in hand, 

The contractor is to provide all the required bolts, screws, rivets, 
and other fastenings, for the proper security of the work, although 
not described in the specification or shown on the drawings, The 
threads of the bolts, nuts, tapped bolts, and of the screw bolts, are 
to be cut true to “‘ Whitworth’s standard.” The gun-metal is to 
be in the proportion of 14 0z. of copper to 1 oz, of tin, and 1 oz. of 
zine ; the copper, tin, and zinc to be of the best and approved 
quality. The steel to be Siemens’, or other approved quality, 
bear a tensile strain of not less than 28 tons per square inch, witha 
contraction of 50 per cent. at point of fracture. 

Each edge of all plates for the full width of the flanges, all meet- 
ing surfaces of the central tube, and all other meeting surfaces of 
cylinders, windows, doors, floor joists, &c., in the tower and lantern 
are to be planed to a true surface. All holes for bolts and rivets 
are to be truly drilled from templates and reamed perfectly true. 
The whole of the work is to be well and truly fitted, and so put 
together as to be made perfectly wind and water-tight. 

The plating of the tower will be as follows:—From the founda- 
tion cylinders up to and including the third floor, sixteen plates in 
the circumference of tower—for scantling see detail drawings. 
From this level to that of the sixth floor, twelve plates in the 
circumference of tower—for scantling see detail drawings. From 
this level to the full height of the tower, eight plates in the cir- 
cumference, but diminishing in thickness one-eighth of an inch at 
each floor—see detail drawings. Joists up to and including the 
service-room floor, 10in. by 5in, in }-section; ditto for upper or 
lantern floor, 12in. by 6in. in ]-section; ditto trimmers to well 
staircase in base of tower, 10}in. by 54in. in H-section; ditto 
trimmers to floor joists, 9in. by 44in. in H-section; all joists to 
have a camber of jin. in each joist; stringers of stairs from 
entrance to level of first room, 8#in. by jin.; stringers for the 
remainder of the stairs, 7in. by 4in. ; chequered floor plates, 4in. ; 
ditto steps for well staircase, gin. ; skirting angle irons on top of 
floors, 8in. by 44in. by y‘gin. ; angle iron guides in centre tube, 1}in. 
by ldin. by yin. ; angle irons for steps, 24in. by 24in. by #in. ; 
bt ns of partition in service room, - ; hand-rail, generally 14in. 
external diameter wrought iron tube; gallery railing, round iron 
lfin. diameter; ceiling plates under lantern floor girders, jin. 
thick; half-round bead to ditto, ljin. by #in.; ditto ditto on 
stringers of stairs, 14in. by fin. 

The plating to be of the size and form shown on the detailed 
drawings, and to be cast to the true curve of the building, to fit 
close and solid to each other, to which they are to be bolted with 
bolts of the same diameter as the thickness of the plates, placed 
the distance from centre to centre—shown on the detail drawings ; 
on one horizontal and one vertical joint of each plate a facing strip 
is to be cast to the form and size shown on drawings. Each plate 
is to be strengthened by one horizontal and one vertical web 
through the centre, and with one feather between each vertical 
edge of the plates and the vertical web as shown; a strip to receive 
tbe foot of the brackets forming the gallery is to be cast on the 
face of the upper plates, as shown, 

—7 adjusting plates are to be cast to the form and size shown 
in detail, page 244, with a slot through the centre ; these plates 
are to be used for packing as may be required between the top of 
the cylinders and the e of tower to adjust any inaccuracy 
of level in the upper flange of the cylinders in sinking. 

The brackets for supporting the Lantern Gallery, sixteen in 
number, to be of cast iron, of the form shown; to be neatly jointed 
and fitted on to the face of tower and the strip at foot of bracket, 
and secured through the plates with bolts having hexagon heads. 
The gallery plates to be of cast iron of the thickness, and perforated, 
as shown on detail ; to be neatly bedded on and jointed over the 
centre of the brackets, and secured by two gin. countersunk screws 
at each end; facing pieces are to be formed on the plates to 
receive the gallery standards of the form and in the positions shown. 





The gallery standards to be of cast iron, of the form and 
dimensions shown in detail; sockets to be cast on the standards to 
the proper angle for the horizoutal rails, which are to be of wrought 
iron 1jin. diameter, and pinned to the sockets with wrought iron 
pins ;;in. diameter; eaca standard to be secured to the facing 
piece on the gallery plates by four 4in. countersunk screws, The 
horizontal rails to be in long lengths, so that there shall not be 
more than one joint to any one standard. 

Rolled wrought iron joists of [- section, and H trimmers, and 
angle irons of the section, weight, and dimensions shown on the 
drawings are to be provided for each floor. The joists are to have 
a clearance of jin, at both the outer and inner ends, and are to be 
bolted through the web at the outer end to the vertical flange of 
the plates by two bolts, and at the inner end to the flange around 
the tube asshown. A bracket is to be cast on the inner face of 
plating to receive eech end of the lantern-floor girders; these 
brackets are to be stiffened by feathers as shown. 

The five floors from the level of the concrete filling, up to and 
including the service-roum floor, are to be neatly plated with rolled 
wrought iron chequered floor-plates of approved pattern, page 244, 
jointed and screwed to the girders with gin. countersunk screws, 
tapped into the upper flanges of the girders, with square heads for 
screwing in with, which will be cut off after the work is fixed, and 
spaced about 6in. apart, centre tocentre. The screws to be screwed 
in with a screwdriver. On each floor around the central tube the 

irders and floor plates are to be connected by two thicknesses of 
Fin plates in halves—see detail drawing. he floor plates and 
gratings for the lantern-floor are to be as shown on detail drawing, 
with reeded edges, and to be neatly jointed and bedded on the 
floor joists. The gratings are to be perforated and the floor plates 
sunk; facing pieces are to be formed around the well hole to 
receive the balusters, as shown. 

A partial ceiling to be placed round the service room under the 
gratings in the lantern-floor, as shown, to be formed of wrought 
iron plates of the width shown, iin. thick; to be tinished on the 
exposed edge with l}in. half-round iron rivetted to the plates; to 
be secured to the girders with gin. round-headed screws 6in. apart, 
centre to centre, and neatly fitted to the internal face of the tower. 
A circular angle iron, to form a skirting, is to be fixed to the flanges 
of re by gin. round-headed screws above each floor, of the size 
and to the form shown on drawings. 

A cast iron central tube, as shown on detail drawing, page 244, 
made in seven lengths, with a base and cap, is to be constructed, as 
shown. The lengths are to be accurately fitted and bolted together 
with fin. bolts and nuts turned. The flanged joints are to be faced 
and turned, and the bolt-holes drilled. The flanges on which the 
radiating girders are carried, and to which they are bolted, are to 
be stiffened by feathers, one between each girder, asshown. A 
wrought iron door jin. thick is to be fixed where shown, hung with 
two strong and approved gun-metal hinges fitted with Muntz metal 

ins, and provided with a gun-metal latch and approved knob 
andle. Four angle iron guides are to be firmly and accurately 
fixed, as shown, for guiding the driving weight of the occulting 
machine. 
(To be continued.) 








AMERICAN ENGINEERING NEWS. 


Road work,—Considerable county road work is about to be carried 
out in New Jersey. The road-bed for a width of 16ft. is to be care- 
fully graded to a depth of 8in.—10in. or 12in. on some roads with 
heavy traffic—and all bad material removed and replaced with 
gravel, slag, or cinders. It is then to be well rolled by a 5-ton 
roller. The foundation stones are to be of trap rock about din. 
deep, 3in. wide, and din. to 8in. long. These stones are to be care- 
fully laid by hand, breaking joint at least lin., and the interstices 
well packed with chips and spalls. The first course of macadam 
will be of stone broken to a 2in. ring; it will be 2in. thick, well 
rolled, and in rolling clean dry screenings are to be laid to fill the 
interstices and bind the material together. The top course will be 
of clean hard stone, durable and not too friable, broken to a lin. 
ring. This will also be rolled. During rolling a binding material 
of 41n. stone or gravel will be laid and watered, so as to leave a 
smooth even surface behind the roller and to produce a wave of the 
liquid material before the wheel. The centre of the 16ft. width has 
a rise of 18in. The roller for the macadam is to weigh not less 
than 10 tons. After all the interstices are filled with gravel, forty- 
eight hours may elapse before the final puddling if the engineer 
considers this desirable. The specifications are carefully drawn up 
and provide for a first-class construction of road. There is a ten- 
dency in several States now to carry out road construction and 
repairs in a proper and efficient manner, instead of leaving them to 
be done haphazard by unskilled labour under unskilied supervision. 

Water supply of New York.—Because the holding of the great 
exhibition here in 1892 will cause a great increase in the con- 
sumption of water, what is known as the Bartlett syndicate 
has renewed its proposition to furnish the city with a supply 
brought from streams and reservoirs on high land in New Jersey 
owned by the syndicate ; the water would be brought down to the 
Hudson river in pipe lines and syphoned under the river by a 
tunnel or possibly by submerged pipes. The water will be of good 
quatity, furnished in ample quantity, and delivered at a pressure 
sufficient to force it to the top of the highest buildings. It is also 
proposed to utilise the pressure for driving water motors. The 
proposition is to deliver 50,000,000 gallons per day. The average 
daily consumption A capita in this country is estimated as 
follows:—Up to 5 population, 25 to 39 gallons per capita; 
between 5 and 10,000, 30 to 40 gallons; between 10,000 and 
20,000, 40 to 50 gallons; between 20,000 and 30,000, 45 to 55 
gallons; between 30,000 and 50,000, 50 to 75 gallons; above 
50,000, 60 to 100 gallons; and above 500,000 population, 90 to 160 
gallons. The present permanent population is 1,700,000—and 
rapidly growing—and 400,000 floating population. The city 
authorities are asked to make a contract promptly, so as to ensure 
the supply being in readiness by 1892. The city is not asked to 
take any responsibility or to pay any money until after the water 
is actually supplied according to contract. The total available 
capacity of the Croton watershed, if the Quaker Bridge dam is 
built, would be only 250,000,000 gallons per day, or 180,000,000 
if a number of small dams are built instead of the one great 
structure, 

The Rio Grande Western Railway, formerly the Denver and Rio 
Grande Western, which has been in bad circumstances for some 
years, is coming forward again. The gauge is being widened to 
standard gauge, and 30,000 tons of steel rails, weighing 651b. per 
yard, and 500,000 cross-ties are being delivered. ‘The Servis iron 
tie-plates will be used on the ties, one under each rail, to prevent 
flange cutting and increase the life of the tie; it is estimated that 
this device will increase the life of redwood ties from six and a-balf 
to fifteen years. Split switches of the Clarke-Jeffrey type, and 
angle splice bars will be used. For the new equipment there have 
already been ordered 34 k tives, 16 p ger cars, 6 combina- 
tion mail and baggagecars, and 8 baggage cars ; also 200 gondolacoal 
cars, 150 box cars, 100stock cars, and fifty flatcars, The passengercars 
are 51ft. Gin. long over the sills, and 9ft. 8in. wide. ‘They will be 
carried on Page steel plate wheels 36in. diameter. The fitting will 
be very elaborate, including high back seats giving a head rest, and 
upholstered in blue and old gold plush. The freight cars will be 
34ft. long, with a capacity for 30 tons, and equipped with automatic 
couplers, Otis steel axles, and all modern appliances. The Denver 
and Rio Grande Western Railway Company was organised in 1881, 
and built its line to 3ft. gauge, with 40 1b, 451b., and 561b. rails. 
It was leased to the Denver and Rio Grande Railway Company in 
1882, but the lease was abandoned and a receiver appointed in Ted. 
A reorganisation was effected in June, 1889, and it has been decided 
to widen the gauge and build seventy-five miley extension to 
Ogden, Utah, The present lines aggregate 373 miles. 

An Ameérican compoind locomotive.—The English built compound 
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engine being tried on different divisions of the Pennsylvania Rail- 
road has not been very successful, the conditions of grade climbing 
and the starting and hauling of heavy trains, especially on grades, 
not having been sufficiently considered, probably because condi- 
tions obtaining in this country were not practically understood by 
the designer. The Baldwin Locomotive Works have made a 
proposition to the Baltimore and Ohio Railroad to construct an 
engine of compound type which will start and haul heavy trains on 
the mountain division of the road. It is probable that the rail- 
road company will order such an engine for trial. 

Improvement of the Missouri River.—The Missouri River Com- 
mission has presented to the chief of engineers their annual report 
upon the improvement of the river. The primary object of the 
1,000,000 dols. appropriation was to benefit navigation and not to 
protect private or municipal ory from the ravages of the 
river, although if the latter could be done incidentally, so much the 
better. The systematic improvement for navigation involves the 
holding of the river in a fixed channel, and thus, when completed, 
protecting adjacent property. The river can be controlled only by 
a continuous improvement, and funds spent in protecting certain 
points, cannot be considered as applied to the benefit of naviga- 
tion, as millions of dollars might expended in this way without 
appreciably improving the navigation. Congress has limited the 
mode of disposing of the appropriation in such a way that its main 
object cannot possibly be carried out. 

The new cruisers. — The bids for the construction of the new 
cruisers were as follows :—Bath Ironworks, Bath, Me., 780,000 dols. 
each for the three 2000 ton vessels; Cramp and Son, of Phila- 
delphia, 875,000 dols. each for the three 2000 ton vessels; and 
1,225,000 dols. for each of the two 3000 ton vessels. All the bids 
were rejected, and the work readvertised. The Act of Congress 
calls for five cruisers—three of 2000 tons, to have a speed of 
164 knots, and to cost not more than 700,000 dols. each ; two of 

tons, to have a speed of 19 knots, and to cost not more than 
1,100,000 dols. each. 

Pontoon bridge.—A pontoon bridge across the Missouri river at 
Leavenworth, Kan., has been completed. There are 180 flat boats 
24ft. long, 18ft. wide, 2ft. deep, built of 2in. pine ; the roadway is 
18ft. wide, of 2in. planks, resting on Sin. stringers. The boats are 
connected by chains, and anchored to stone blocks. The river is 
about a mile wide, with a sandbar 750 yards wide near the middle, 
across which the road is built on piles. Between the sandbar and 
the Kansas shore is a draw section 400ft. wide operated by cables. 
This is across the steamer channel. The bridge was built in three 
months, and cost about 18,000 dols. 

New York City sewers. — Mr. Rudolph Hering, C.E., who has 
been investigating the sewer system of this city, and who has made 
a series of valuable experiments in the rate of flow in sewers, has 
presented his final report to the Commissioner of City Works. The 
report points out the many and serious defects of the system, and 
makes recommendations of the methods for improvement. To 
make efficient the present complicated and unsystematic system of 
sewers will involve combanatle work and a large expenditure of 
money. 

St. John’s River bridge.—The Jacksonville, Tampa, and Key 
West Railway is building a large bridge across the St. John’s 
River, Florida. There is one draw pier, and three piers consisting 
of two cylinders each. The cylinders are 10ft. diameter, and of 
Zin. steel. The caissons are to be sunk to solid rock, and filled 
with a concrete made of Portland cement, coquina—broken shells 
and sand. One of the caissons is down 90ft., with no sign of rock, 
and is still going down. Another one is expected to have to go 
down 90ft. to rock, in 65ft. of water. The draw pier is 28ft. 
diameter, and the draw span will be 320ft. long. The turntable 
has seventy-two steel wheels, and is driven by steam power. Crib- 
work piers are built parallel to the river, with raised ends, upon 
which the ends of the draw will rest when open. There will be 
four spans of 250ft., and a trestle approach 1200ft. long. 








AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent. ) 


THE failure of the railway axles obtained from an English firm, 
under the severe test made by the South Australian Government, 
has again occurred in an order given to a local firm — Messrs. 
Gray Brothers, of Port Adelaide. The firm named contend that 
the test of 23 tons per square inch is too high for wrought iron, 
and suggest that the Government should use steel axles. 

A trial has taken place in Sydney of the Ambrose steam car, the 
idea being to do away with a separate locomotive or motor, and to 
equalise the dead weight throughout the car. It is stated that 
the trial was successful. 

A dispute has occurred at the Broken Hill silver mines in conse- 
quence of non-union men being employed, at which the Miners’ 
Association object. The managers refuse to discharge any of the 
non-union men. 

The Victorian Budget just delivered by the Premier, Mr. Gillies, 
is considered to be very favourable. The actual revenue over ex- 
penditure leaves a surplus of £1,607,559. The total estimated 
revenue available for 1889-90 was £10,608,854, and the estimated 
expenditure £10,523,809, leaving an estimated balance of £85,045. 
From a comparison between the estimated and the actual receipts 
it will be seen that an increase of £505,000 has been made in the 
Customs. The principal increases were :—Duty on spirits, £27,000; 
wine, £9000; tobacco and snuff, £24,564; live stock, £27,000; 
ad valorem duties, £249,386; other articles at fixed rates, £137,332; 
wharfage rates, £13,000. In Excise and inland revenue the 
receipts were £23,000 over the estimates. Territorial revenue 
showed an increase of £40,000. ‘The actual receipts from public 
works were £3,321,000, being about £200,000 over the estimated 
amount, the increase being due to the railways. Theactual revenue 
from railways was £3,104,000. The extra expenditure on railways 
for the year was £405,000. There was a reduction of £200,000 of 
rates and fares compared with last year. The estimated percentage 
of cost of working the railways for the year was 62 percent. The 
public debt of Victoria up to date is £37,627,371. The proposals 
for the revisions of duties were as follows :—The duty on kerosene 
to be abolished; duty on tea to be reduced from 3d. to 1d.; fire 
engines to be admitted free; coffee and cocoa to be admitted 
free. The principal increases are as follows:— Eggs, 2s. per 
gross; fruit—green—9d. to 1s, 8d. per case; oats and barley, 
from 2s. to 3s, per cental. The tonnage dues of the port to be 
reduced one-half, which will reduce the revenue to the extent 
of £17,000, and it also proposed to reduce the postage on letters 
from 2d. to 1d., which would represent a reduction in revenue of 
£100,000. 

Some time ago the Premier of New South Wales invited Mr. 
Thow, the then Locomotive Superintendent of South Australia, to 
furnish a report on the condition of the locomotives and’ rolling 
stock on the New South Wales railways. His report is now 
published. In it he states, ‘‘I examined the state of your rolling 
stock ; I found it to be very far from good, or in an efficient state of 
repair. The wagon stock is particularly bad. The state of the 
carriages is not good, and many of the locomotives are in need of 
repair. . . . Taking into consideration the heavy character of 

the work to be done by your engines, the frequency and sharpness 
—eight chains—of the curves on your lines, the comparatively high 
speed at which the quickest of your trains must occasionally run, 
the limit of load per axle as above expressed, and the prospect of 
= having an improved permanent way at no very distant day, I 
ave arrived at the general conclusion that your lines and traffic 
require six-wheeled coupled engines for cals trains, and that for 
express passenger trains it is not advisable to employ engines with 
more than four coupled wheels.” With regard to the state of the 
carriages, he advises that the forty-three old open converted 
“thirds” be condemned at once as quite unfit for passenger use, 
removed out of service, broken up, and sold; that 163 ‘‘ seconds” 
and fifty-five “first” be similarly dealt with; and recommends 





that the type for future carriage stock should be built from designs 
differing widely from the existing types. Mr. Thow also states 
that he is conscious that these recommendations necessitate a large 
expenditure, but he thought it was quite time that the line of 
action which the carriage branch is to follow in future, should be 
chosen and undeviatingly worked to. 

The following table is a statement of the latest reports on works 
and manufactories in New South Wales, showing capital, amount 
paid up, value of shares, present market price, &c,:— 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, ANnpD 
OTHER DISTRICTS. 

(from our own Correspondent.) 

THE termination of the London dock strike is the subject of ex. 
| pressions of satisfaction among Midland engineers and iron ang 
| steel masters, and hopes are entertained that the disturbances 
| which have ensued upon the formal settlement will be only of short 























| Shares, Dividends. | 
Reserved Rate | | | 
oe | | and er | Amount | Rate of | Market 
paid up. No. Amount Paid up. a a a wee price, 
declared| dividend.) ment, | 

img | £ £ £ £ P.cent| £8. a. | £ 8. a.| £5. d. 

Banks—Australian Joint Stock .. .. .. d aa 52 500 i] 9 286,377 1 012 0] 6 7 0} 2 5 9 

» a new shares ‘ 581,250 12,500 5 10 { 1h | | . | 460 
City _— i Y 30,000 | 10 8 172,488 | 19,/| 920 0] 516 0/17 5 9 
» new shares ) 280,000 | 20,000 10 2 Ned | “i; 0 2 6) 516 0) 460 
Commercial ee 600,000 24,000 25 25 769,119 25 8 26 5 4 0/120 0 06 
Federal .. 400,000 160,000 5 23 105,694 9 o 2°81 F°S201 8 $6 
M tile 300,000 75,000 4 4a 119,724 | 9 087) 77 6| 417 6 
New South Wales .. .. 3 1,250,000 62,500 20 20 939,466 17} 115 0] 5 6| 6k 0 0 
Br ee ) | nen on} 125,000 10 7 ie 8 (|; 0 411 {3 9 0 9 00 
N.Z. _— as > | 1,125, 3 7 4) 666) 7150 

<d London egister ) : | 25,000 10 10 ) ; iT | F 
North Queensland... .. .. .. -- | 175,000 50,000 10 3} 54 | 340 
Queensland National .. i eal acter gs cae ee 800,000 160,000 10 5 361,251 12 0 6 0] 615 6| 817 0 
Royal of Queensland .. .. .. .. .. .. «+ «-| _ 262,500 75,000 10 3h 84,585 7 | 6 26] 400 

ON na ne 60,000 25 5 1,002,004 | 12 110 0| 5 0 0| 60 0 

NS SR ee ae eee eine! 46 SERRE] ae 10 ) en |$ Ni | 
»» _ preferential shares .. ae I 59,260 r _ 838 10 10 5 oe { 124 | 012 6] 

Burw ar ye 60,000 60,000 1 1 567 | 10 1 | 717 0 5 6 

” extended 72,000 { ye mS P Olv 0 

50, ) ( le | 
RR swe ek cs os ee es ee | — Lis Py 
{3,696 | 5 oe | 
Greta .. 84,000 ( 15,000 |) 2) | 
| i 30,000 5? { 1 j sis 8 
30,000 16/- 
Hotton .. .. .. ’ 96,400 | f 18,000 5 5) ons 600 
a ee ee ae L 3,200 } : { 3 5 4,005 010 0 
Katoomba... .. .. .. .- s- «+ os «+ + t] 4gogo9 |{ 0,000 1 ol \ 1,436 { . : : 

- preferential shares .. i. as. ae , i 20,000 1 2/- 24 1210 0] 0 2 0 
DUS cc ce sc co 6 os ce es ts os) See 10,000 13 10 6,044 17} 017 6} | 
IR oe ae ns ing ee) en > ek SS en a ee £0,000 80,000 1 1 938 20 0 2 0/ 812 0/] 266 
Vale of Clwydd i ess oe ee oe 30,000 30,000 1 1 1,961 124 01 83/1512 6 O16 0 
Wallsend .. .. -. | 100,000 10,000 | 10 10 35,019 = 115 0) 70 0; 50 0 » 
SR ch «ss as ee ke ee -. | 60,000 10,000 6 6 Nil. 10 10 0 
ates 90,00 90,000 1 1 | 016 0 
Wickham and Bullock Island .. .. .. -. .. 75,000 |{ 10,000 1 2 1.817 { 15 01 6/1014 0] 18 0 

” ” ” preferential shares § oe { 20,000 1 5/- § ’ 124 0 0 33 
Young Wallsend .. ea oes 12,000 2 4 { 1 

| 55,000 4 1i/- 

Steam—Balmain Steam Ferry .. .. .. .. | 58,500 | 78,000) 1 15/- 709, 10 | 0 O 9) 8 7 O} O18 
Clarence, Richmond, and Macleay Rivers $2,031 93,750 1 17/6 3,209 8 | 8 4 6; 017 0 
Hunter River, New .. .. .. .. «- 55,000 5,500 10 10 28,565 10 | 010 0/;1115 0 810 0 
eae ES ee ee 82,995 16,599 5 5 26,050 10 | 0 5 0} 814 0} 515 0 
~ 4 po ae al 
au ee es , aaah — t 1 1 16,523 ! i. 4 : A 1815 0] 0 8 
North Shore Ro te a oaks as 40,000 40,0001 1 #7 10 | 010) 51 0} 16 0 
Port Jackson .. .. .. 60,000 20,000 5 3 5,154 6 0110 9 00 20 0 

Insurance—Australian General (marine) .. 42,000 12,000 5 3h 58,838 15 05 8 : | 
Australian Mutual Fire .. .. .. .. 12,500 100,000 1 2/6 65,402 38 009, 7 60; OL 0 
City Mutual Fire .. .. .. 15,000 oo 1 ; be e oe 814 6 0 1 
Industrial Mutual Fire 20,000 x 5 753 
Mercantile Mutual Fire 2 15,000 150,000 1 2/ 27,588 22} | 0 0 43) sil 6| 053 
New South Wales... .. .. .. ae 2, 25, /- 32 | ) 
New Zealand (fire and marine)... "2 | 200,000 | 100,000 10 2 140088 15 | 0 8 0 
Pacific (fire and marine) . 20,000 —as - 1 — mf 1015 6) 013 0 
Sydney Mutual .. . 10,000 i 2/- 066 Nil. 

United (fire and marine) 1 37,500 25,000 20 y 72 582 20 es 0164 6] Sit 0 
| 
' | ‘ i. : P 

Miscellaneous—Australian Gas Light.. .. .. .. | 100,000 6 6) iow 5 0 9 0; 6 8 0} 1412 © 

Col ou Con? “ baal new shares .. ; meno { —— : 2 ' pep ” ° ° 4 - : M ue 0 

‘olon’ uy eS Ee ee ; 750,0 75, 2 9 08 7 7 6 12 2 6 
Emu Gravel and Road Metal Company.. 34,000 34,000 1 1 2,680 10 0 0, 1613 6} O12 0 
Federal Artesian Well Boring Company 240,000 000 1 1/- EN M 
NUE “a os ss So we os 10,000 yond . 1 : : 2,436 174 01 9| 
Harrison, Jones, and Devlin 100,000 f renee pel { Ww); 3,350 6 | 
Hudson Brothers .. 240,000 — " 7 -. | | 030 
Ea oc ha ak. | oe’ ab. eeos me ae 10,000 , | | 

2 Bi So 5 = 040 

I ee 2 aod 1) ae | gil | 
Sydney Machenmge.. .. .. .. «2 «- =a 26,330 2,633 10 10 8,272 10 010 0; 613 0) 15 0 0 
Sydney Tramway and Omnibus 60,750 $1,000 1 15/- 15,706 10 009 Ne 
Volunteer Land Orders .. .. | 155 0 0 
The Premier of South Australia has given notice to the heads of duration. A considerable amount of Staffordshire trade passes 


the various Government departments that no article is to be ob- 
tained outside the Colony before Cabinet approval has been 
obtained, and in no case will a retrospective approval be given. 
The second quarterly report of the New South Wales Railway 
Commissioners has been laid on the table of the Legislative 
Assembly. In it the Commissioners say:—The revenue for the 
quarter, as compared with the corresponding quarter of last year, 
shows an increase of £10,294. It is estimated that the £12, lost 
in revenue was on account of the phenomenal rainfall which occurred 


in May. 
State of the Traffic. 
Quarter Quarter 
Railways. ending ending 
June 30, 1888. June 30, 1889. 
Average number of milesopen.. .. .. 2,102 .. 2,131 
Revenue from all sources ie. < . £535,865 .. £545,659 
Expenditure er - £398,657 £389,716 
Number of passengers ..  .. 3,883,410 4,100,460 
Tonnage of coachirg traffic. . 261,053 275,633 
Tonnage of goods traffic .. 908,557 914,955 
Tonnage of live stock traffic - 20,980 23,946 
Train miles run A «» 1,671,893 . 1,834,579 
Earnings per train mile os 6s. 43d. .. 5s. 11}d. 
Expenditure pertrain mile .. .. 4s. ota: -- 48 8d. 
Percentage—expenditure to earnings 74°46 71°42 
Tramways :— 
Revenue from all sources £58,148 £62,761 
Expenditure .. .. .. .. -. £54,402 . £55,849 
Number of fares collected .. -- 18,374,112 .. 14,148,862 
milesrun .. .. .. -- $58,725 .. 384,447 
Earnings per tram mile .. 3s, 34d, 8s. 34d. 
Expenditure per tram mile ene 8s. Ojd. 2s. 103d. 
Percentage—expenditure to earnings .. 93 56 88°98 








Correr BEARINGS.—In the United States copper that has been 
tempered bya peculiar process is now being extensively used for 
journal bearings of all descriptions. 


PoPULATION AND LaND.—At the recent Millers’ Congress at 
‘aris some very interesting statistics were given by Professor 
Grandeau as to the population in proportion to the land in the 


different parts of the world. The details are given in hectares— | 


2°731 acres—and are as follows :— 





Area in Population | 
hectares. Population. 100 rel ag 
Europe .. 990,000,000 828,000,000 .. .. 8371 
Asia .. 4,310,000,000 758,000,000 .. .. 77°6 
Africa .. .. .. 3,000,000,000 .. .. 206,000,000 .. .. 6°9 
Australasia .. .. 1,100,000,000 .. .. 37,000.000 3°4 
North America .. 2,420,000,000 72,000,000 3°0 
South America 1,780,000,000 28,000,000 1°6 
Total for Globe.. 13,600,000,000 -. 1,429,000,000 10°5 


Putting these totals into English, we find that they show that the | 


surface of the earth consists of 33,600,000,000 acres, and that on 
these there is a Pe of 1,429,000,000 persons. This is about 
234 acres to each person. 


through London, and the removal of hindrances to shipping facili- 
ties is therefore welcomed generally, and especially by the galvan- 
ised iron merchants and the hardware factors, both of whom doa 
large trade with Australia. Australian trade, too, is just now 
lookirg up, so the settlement comes just when it was needed, 

Meanwhile business in the engineering and the iron and steel 
and coal trades remains without appreciable alteration on the week. 
There is a steady though cautious demand for most descriptions, 
and if there are to be any radical changes in prices, these will be 
reserved, in all probability, till the quarterly meetings. Prices are 
nominally unchanged on the week, there being, however, no ten- 
dency to any relapse from recent firm rates. 

The basis is still £8 for marked bars, with £8 12s, 6d. for the 
Earl of Dudley’s make, with £7 10s, for medium, and £6 17s. 6d. 
to £7 5s. for serviceable unmarked qualities. Hoops continue at 
£7 10s., and boiler plates at £9 to £9 5s, Galvanised sheets are 
still quoted £13 10s., f.o.b. Liverpool, and in some cases £14 ; but 
merchants are better able to bargain with makers now that supplies 


of spelter are easier, in consequence of the cessation of the dock 
strike. A fair demand is still being done in black sheets, alike for 
the galvanisers and for working up purposes. Best sheets are 


| £10 10s. to £11. The Cookley sheet iron and tin-plate works of 

Messrs. Knight and Co. have, it is stated, been acquired by Messrs. 
Crowther and Co., of the Stour Vale Sheet Ironworks, Kidder- 
minster. Angles and rod iron and strip—both tube and hinge—are 
in active demand for local consumption at £7 10s, 

The steel works continue very busy. Steel bars are £8, and 
blooms £5 10s, 

The furnaces are very wel] engaged, and as I some time ago 
intimated would be the case, new furnaces are shortly to be blown 
in. Owing to the increased demand, Lord Dudley's agents are 
about to blow in a blast furnace at Brierley Hill, and another at 
Conygre, Tipton; whilst Mr. Lones, a local ironmaster, is said to 
be about to restart Messrs. Turley’s furnaces at Coseley. Stafford- 
shire hot blast pigs are now quoted 62s, 6d. to 65s.; second quality, 
55s.; and third-rate sorts, 45s. to 47s. 6d. Northamptons and 
Derbyshires are 55s, to 56s, In the Kidsgrove district, ironworks 
which had been previously closed are being re-started, about 140 
hands baving recently gone on at No. 3 forge. 

The railway carriage and wagon building industry at date is very 
active. 

Constructive ironwork continues in brisk demand for India and 
the Colonies, and the railway rolling stock works are busy on orders 
| for the South American, Australian, and Indian markets. 

The expansion of our machinery exports—as evidenced by the 
recently issued Board of Trade Returns—is over 8 per cent. in 
steam engines and over 12 per cent, in other descriptions, the 

| improvement being especially marked with the United States, the 
| East Indies, South Africa, Spain, and France. The improvement 
| appears to be still progressive as regards South Africa, Australia, 
| the United States, and some of the continental markets; and 





| there are signs of revival in the home trade, more particularly in 
| London, Lancashire, and Scotland. . 

|  Thenut and bolt trade is exceedingly good, and some difficulty 
| is occasionally found in getting workmen, 
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in makers of the Cradley Heath district are agitating 
in - pe pa of 6s, per cwt. for io. best chain, mal 
Nai] manufacturers are mostly busy on cast and wrought nails, 
for which prices have lately advanced, 
‘Active operations have been commenced for the drainage of the 
mines in the Deepfields portion of the Mines Drainage Commis- 
i ’ area. a 
siotietaction is expressed that the subject of the re-establishment 
of a sliding scale to regulate wages in the iron trade is still receiving 
attention. 








NOTES FROM LANCASHIRE. 


(Form our own Correspondent.) 

Manchester.—All through the iron trade of this district a very 
strong tone is being shown, and forraw material especially prices tend 
steadily upwards, The business doing is perhaps limited, consumers 
being scarcely pre red to follow the very considerable advance 
which has taken place in prices, and for the most part they buy 
very cautiously at the rates now ruling. The general outlook of 
the market, however, does not seem to hold out any real induce- 
ment for holding back, and except that possibly the closing of the 
shipping season to some of the ports may lessen requirements for 
export, there is no indication of any appreciable falling off in con- 
sumption generally, All the principal iron using branches of 
industry continue fully occupied, and although in some depart- 
ments in the engineering trade there is not quite the same pressure 
of new work coming forward, contracts as they run out are being 
readily replaced, and activity is being fully maintained throughout 
all departments. Taking the outlook generally, the prospects of 
trade are very satisfactory ; makers have very little iron in stock, 
many of them being scarcely able to keep up with deliveries on 
account of contracts already placed, and iron for some time + an 
has been steadily going out of store both at Glasgow and Middles 
brough. All this necessarily tends to strengthen the market, and 
for the present the tendency of prices is decidedly in an upward 

irection. 

. The Manchester iron market on Tuesday was fairly well attended, 
and there was a moderate inquiry both for pig and finished iron, 
with prices all round very strong and an upward tendency in all 
classes of pig iron offering from outside districts. The Lancashire 
pig iron quotations remain firm at 5ls. 6d. for forge, to 52s. 6d. 
for foundry, less 24, delivered equal to Manchester, and makers are 
booking quite as much iron as they care to sell on the basis of 
these figures. A scarcity of district brands offering in this market 
is necessarily tending to stiffen up prices, and Lincolnshire is now 
quoted at 53s, 6d. to 54s., less 24 delivered here, with business 
having been done at very near these figures, whilst best foundry 
Derbyshire is now quoted at 57s. 6d., less 24, delivered, with makers 
very indifferent about selling, even at these prices. Middlesbrough 
iron is exceedingly firm at 53s, 4d., net cash, as the minimum for 
good foundry brands, delivered equal to Manchester; and Scotch 
iron, as already intimated, has advanced Is, to 2s, per ton upon 
last week's prices, 

Hematites are very stiff at 66s. 6d., less 24, for good foundry 
brands delivered in the Manchester district, and with makers in 
most cases having very little to sell, even this quotation is to some 
extent scarcely more than nominal. 

Finished iron is in fairly good demand, with prices firm. Local 
makers here and there might possibly accept a little under £7 per 
ton for bars, but North Staffordshire qualities are not obtainable 
at anything under this figure; hoops average £7 2s. 6d. to 
£7 7s. 6d., and sheets are, as a rule, firm at £8 15s. per ton 
delivered. 

Steel plates suitable for boilermaking purposes are in fairly 
active demand, and orders are difficult to place at anything under 
£9 7s. 6d, per ton for delivery to consumers in the neighbourhood 
of Manchester, local houses quoting £9 10s. per ton. 

The condition of the engineering trade remains much the same 
as last reported. There is, perhaps, not quite the same pressure of 
new work giving out in some departments; but this does not at 
all affect the activity prevailing generally, as the new orders 
obtainable are amply sufficient to keep works fully employed. 

It is not surprising that the workmen engaged in the iron, engi- 
neering, and coal industries should be anxious to celebrate in some 
fashion the very satisfactory results which have accrued to them- 
selves after the recent improvement in trade and ‘‘ demonstra- 
tions ” of workmen, as they are called, seeta to be now the order of 
the day. Next Saturday there will practically be a general holi- 
day throughout the whole of the Lancashire colliery centres, and 
special arrangements have been made to pay the miners on the 
Friday, so that they may hold demonstrations in various districts, 
no doubt to celebrate the considerable advance in wages which 
they have been able to obtain, Last Saturday the members of the 
Manchester and Salford district of the Amalgamated Society of 
Engineers held a similar demonstration at the Belle Vue Gardens, 
near Manchester. The members to the number of about 2000 
assembled in Albert-square, and, accompanied by six bands of 
music, marched in procession through the streets to the above 
Gardens, During the evening a meeting of the members was 
held in one of the large rooms of the Gardens, Mr. Robert 
Austin, the general secretary of the Society, who had come 
down specially from London, being the principal speaker, The 
members were congratulated on the very satisfactory pro- 
gress which had been made during the past twelve months. 
In the Manchester and Salford district there were now 
twenty-two branches, numbering 4520 members, showing an 
increase of upwards of 200 members during the year, whilst as an 
indication of the improvement in trade, there were at the present 
time only 14 per cent. of the members in receipt of out-of-work 
support, as compared with 6} per cent. at the same period twelve 
months ago. So far as the Society generally was concerned, 
similar progress was being made in other districts. The total 
number of members was now 58,184, as compared with 538,635 
twelve months ago, being an increase of 5549 members during that 
period, whilst the general funds of the Society showed an increase 
during the twelve months of upwards of £40,000. 

Amongst the numerous inventions which have recently been 
brought out with a view of putting some check upon the pecu- 
lations of omnibus conductors, it may be interesting to notice a 
very simple locking arrangement for the collecting boxes that are 
now so largely used on most of the principal tram and omnibus 
routes. This is an arrang t for disp g with all the compli- 
cated-looking appliances and keys by a simple lead plug, which 
has been found so efficient as a locking arrangement in mining 
lamps, and it has been patented by Mr. Howall, who has already 
introduced a number of improvements in miners’ appliances, The 
collecting box, when supplied to the guard, is simply locked by a 
stamped lead plug, and can only be opened by cutting the plug in 
two; and small bi are supplied for stamping out the plugs, 
and for recasting the metal, at a very small cost. 
another idea from the miner’s lamp is introduced, in the shape of 
a strong glass tube—very much the same as the glass tube ina 
safety lamp—in which the fares are dropped, and which enables 
the guard distinctly to see the money without any obstruction. 
These new collecting boxes are being manufactured by Messrs. 
Richard Johnson, Clapham, and Morris, of Manchester. 

The Lancashire Belting Company has introduced a new type of 
endless belt for portable engines, thrashing machines, dynamos, and 
for similar work. This belt is manufactured without jointor fasten- 
ing of an a, and travels freely over the smallest pulley 
without jerk or slip, These belts were used for driving the whole 
of the electric lighting installation at the Melbourne Centennial 
Exhibition, Captain Rowan reporting that they gave general 
satisfaction without any exception during the whole course of the 
Exhibition, and a s medal was awarded for this type of belt 
at the Royal Agricultural Society of Australia. 

In the coal trade there is still only a moderate business doing, 
and stocks are only prevented from accumulating by the restric- 








n this new box 





tion of the output, which is being very generally adopted by the 
colliers throughout the Lancashire district. House fire coals move 
off fairly well, but no very large amount of buying is yet going on 
for winter requirements. Steam and forge coals are in tolerably 
active demand, both for inland requirements and for shipment, and 
supplies of them are moving off without much difficulty. Engine 
classes of fuel continue plentiful, and surplus supplies are likely to 
be thrown upon the market so long as the mills in the Lancashire 
district are kept on short time. For round coals prices are stead 
at about 10s, 6d. to 11s, for the best house fire qualities, 8s, éd. 
to 9s. for second qualities, and 7s. to 7s, 6d. for common house fire 
coals. Engine classes of fuel are rather easier for temporary sales, 
and good qualities of burgy can be bought at about 5s. 6d. to 
5s, 9d. per ton; better qualities of slack, 4s. 6d. to 4s, 9d.; and 
commoner sorts, 3s. 6d. to 3s, 9d. per ton at the pit. For con- 
tracts, however, colliery proprietors are very firm, and for delivery 
over any lengthened period the better qualities of slack are not 
quoted anything under 5s, per ton, except where buyers are pre- 

red to accept sliding clauses regulating prices according to any 

urther advance in wages, 

In the shipping trade, as already intimated, there is increasing 
business doing, and better prices have been got, good qualities of 
steam coal delivered at the High Level, Liverpool, or the Garston 
Docks, fetching about 8s. 6d. to 8s. 9d. per ton. 

Coke continues in very brisk demand, and although there is not 
quite the scarcity of supplies there was, prices are very firm at 
about 15s. to 16s, per ton at the ovens for the better quulities 
suitable for iron making purposes, 

Barrow.—There is no variation to note in the brisk and active 
tone of the hematite pig iron trade of the Furness and Cumberland 
district. There is no scarcity of orders, and a large weight of 
metal is required by consumers both for immediate and forward 
consumption. Although the output of pig iron has been increased 
almost week by week during the past Fs months, there are no 
signs that the market is being overcrowded; on the contrary, all 
the iron being produced is going directly into consumption, and 
there is the satisfactory feature alongside of this fact that stocks 
of warrants are not large, and that the whole extent of stocks 
held throughout the district does not represent more than two 
months’ output at the present rate of consumption and of 
delivery. Prices are firm, and some of the largest makers are 
still quoting up to 57s. 6d. per ton, but the current market 
price for percels of Bessemmer iron in mixed numbers is 55s, 3d. 
net f.o.b «nile No. 3 forge and ye iron stands at 54s. 6d. per 
ton, Steelmakers are fully sold forward, and are as busy as they 
possibly can be at all their mills. There is not an idle or inactive 
departmen’ « any branch of their works, and the mills are on full 
time in the productionof plates, angles, channels, rails of both light 
and heavy sections, hoops, tinplate bars, and merchant qualities of 
steel generally, There is no change to note in prices, which are 
very firm as last quoted. Business in this trade is likely to repre- 
sent a considerable volume for some time to come. A new depar- 
ture is being adopted in the Barrow Steel Works, where a large and 
powerful hydraulic press has been built for the purpose of 
making slabs from ingots, by a process of squeezing or pressure, 
instead of the ordinary modes now in use of hammering 
or cogging. Much interest attaches to the experiments which 
are about to be tried at these works, and it is claimed 
by those who have studied the question that not only 
will the mill do more work than is possible at present, but that a 
better material will be the result of this new process. Ship- 
builders do not note any new orders, but some important contracts 
are on the eve of settlement. Inthe meantime, the chief yard at 
Barrow is very busy, and preparations are in progress for a large 
accumulation of work which is expected. The drillers employed 
by the Naval Construction and Armaments Company have struck 
work to the number of about ——,. They were earning on an 
average from 6s. to 12s. per day. eir places have been taken 
by other men. Iron ore is firm at late rates. Coal and coke 
brisk, and deliveries are not so full as they are required to be. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE advance recently secured in coal is likely to be followed by 
another on the Ist of October. Colliery proprietors have had no 
difficulty whatever in getting the increase all round, and the de- 
mand, both on metrepolitan and provincial account, has not been 
affected in the slightest. Of course, it was made at a very con- 
venient season for the coalowners. Stocking was at its height, 
and the new quotations were enforced with a gentle inti- 
mation that they would be followed by another list showing 
even higher prices. This had the desired effect of causing lag- 
gards to burry up. By the end of this month s will 


fetched £15,418 ; sulphates of ammonia, £8827; and tar, £6214. 
The sales of gas and rent of meters realised £84,714. 

The War-office contracts are now being p . Messrs. Clarke, 
Shirley and Co., Boston Works, Eyre-lane, have obtained the order 
for the clasp-knives; the quantity required is 30,000 knives 
annually for three years. It is a big sailor-like xnife, and is used 
by the engineers. The razors, 220,000 per year; and the knives 
and forks, 220,000 per year, have not yet been placed. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE attendance at the Cleveland iron market, held at Middles- 
brough on Tuesday last, was larger than for some weeks past. 
The general feeling was one of confidence, and prices advanced to 
astill higher level. The improved reports from Glasgow had their 
usual effect on consumers, and they showed great anxiety to con- 
tract for their autumn requirements. When the market ned, 
43s. 104d. per ton was accepted for prompt delivery, but before 
the close quotations were firm at 44s., and sellers would only dis- 
pose of small quantities. For delivery over the last quarter of the 
year 44s, 6d. per ton is now asked, and some brands cannot be had 
even at that price. Forge iron is still very scarce, and those who 
require it must pay 43s., an advance of 44d. per ton. East Coast 
— is firm at 55s., besides having a tendency to rise still 

igher. 
Jarrants, which had fallen as low as 43s, 3d. last week, were on 
Tuesday sold at 44s, 14d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store decreased by 2374 tons last week. The quantity held on 
Monday night was 177,680 tons. 

Shipments of pig iron from the Tees are proceeding at a much 
more rapid rate than during the earlier part of the month, more 
tonnage being nowavailable. The quantity sent away between the 
lst and 16th inst. inclusive was 36,061 tons. 

There is a strong demand for finished iron, and prices are very 
firm. Ship plates are quoted at £6 7s. 6d. per ton ; boiler plates, 
£7 7s. 6d.; common bars, £6 5s. to £6 10s.; and best bars, £7— 
all f.o.t. maker’s works, cash 10th, and less 24 per cent. discount. 
For steel plates £7 5s. per ton is still asked, but good orders can 
be placed at 2s, 6d. less. Inquiries for steel rails have somewhat 
fallen off, but prices for heavy sections are maintained at £5 5s. to 
£5 10s. per ton. 

The demand for steel plates and angles seems to be at the 
moment decidedly greater than the supply, and all those who went 
into the manufacture thereof two or three years since must be 
having a fine time of it now. The present difficulty as regards 
steel is not to get orders, but to get delivery. This tension, how- 
ever, is not likely to last long, as several additions to existing steel 
plants are in progess, both in the North of England and elsewhere. 
Constructing engineers are so busy that they cannot undertake 
new work for many months tocome. Of the steel works in pro- 
gress, the one which is likely to commence operations soonest is 
that at Castletown, a few miles south of Sunderland. These works 
were originally built as ironworks, by Mr. T. R. Oswald, more than 
twenty years ago. They were not altogether successful then, and 
were subsequently bought by a company called the Wear Rolling 
Mills Company, who in turn found they could not make the manu- 
facture of iron plates to pay, and so discontinued operations, For 
several years the works remained idle until about a year since, when 
they were taken up by a new company with Mr. William Beard- 
more, of Glasgow, as its leading spirit. Under his guidance the 
works have been entirely remodelled as steel works, and they are 
now about ready to commence operations. For the present their 
chief manufacture will be plates and angles. The works being on 
the banks of the Wear, there will be every facility for obtaining 
cheaply hematite pig iron from Middlesbrough, Tyneside, and else- 
where, and hematite ore from Bilbao direct. There appears to be 
no reason why, after a time, a blast furnace plant should not be 
added, so that finished steel may be made from the ore instead of 
from the pig. It is understood that the Siemens acid process is the 
one—so far—adopted. 

The great event of the week in the North of England has been 
the meeting of the British Association at Newcastle. In point of 
numbers it has fallen considerably short of the Manchester meeting 
two years ago, and to some extent short even of that held at New- 
castle more than twenty years since. lt has been noticed that 
British Association tings are b ing more and more réunvons 
for ladies, clergymen, and others who are not usually supposed to 
be too deeply scientific. At most of the tings of the secti 
two-thirds of the attendances are said to have consisted of these 
elements. This is by no means a fact to be deplored ; it only shows 
that the object of the Association, namely, the popularisation of 











have generally laid in their winter supplies. The Nunnery 
Company, which has a very large local business, is now quoting 
hand-picked Silkstone brands at 16s. 6d.; best Silkstone hards, 


14s. 2d.; best Silkstone screened, lls, 8d.; screened Silkstone 
cobbles, 10s. 10d.; screened Silkstone nuts, 9s. 7d.; pea nuts, 
7s. 1d. The Thorncliffe prices—Messrs. Newton, Chambers, and 


Co., who send the largest quantity by rail to London—are now 
16s., 14s, 2d., 12s, 4d., 12s. 6d., 10s. 5d., and 9s, 2d., according to 
quality. These P mancge are from ls, 8d. to 2s. per ton higher than 
at the corresponding period last year. Steel coke is at 17s. 6d.; 
hard do., 18s. 6d.; gas do., 10s. 10d. In September of 1885 the 
sr were l5s,, 16s. 1d., and 9s. 2d. Gas coke went up 5d. in 

eptember ; the prices for steel and hard coke are the same now as 
in August. Trade ges | brisk for all kinds of coke. 

South Yorkshire collieries have reaped some advantage, with 
other inland coalowners, from the strike of London dockers. The 
weight of coal taken by rail to London during August was 663,599 
tons, or an increase of 99,562 tons on what was sent during July. 
Messrs, Newton, Chambers, and Co., as usual, roe 4 the <irst 
place, having sent 24,300 tons, against 13,200 in the previous 
month. The Stanhope Silkstone Colliery sent 3400 tons; Wharn- 
cliffe Silkstone, 2100 tons; the Grange, 1500 tons; Strafford Main, 
1300 tons. The thick seam pits also sent an increase:—From 
Monckton Main, 3700 tons; Darfield Main, 2700 tons; Aldwarke 
Main, 2600 tons; Barrow, 4000 tons; Hoyland, 3600tons; Charles- 
worth’s Collieries, 5800 tons; Monk Bretton, 2400 tons; Wombwell 
Main, 1500 tons; Mitchell’s Main, 2000 tons. 

Bessemer billets are now £6 per ton, with a very active demand. 
At the corresponding oe of last year the quotation for similar 
billets was from £4 12s. 6d. to £4 15s. per ton. There is a fair 
margin here for the manufacturer, 

Messrs. Henry Bessemer and Co. are making extensive additions 
to their works, which are very actively engaged in all their 
important railway, military, and marine operations. It is a long 
time since there was such a gratifying animation in these depart- 
ments of Sheffield industry. Some of our firms find difficulty in 
getting deliveries of goods requisite for the work they have in 

and. 

Unusual interest attached this year to the annual report of the 
Sheepbridge Coal and Iron Company. It was issued on Saturday 
morning, and, as anticipated, was of a satisfactory character. 

At the Atlas and Cyclops Works the manufacture of armour plates 
which these companies are to supply between them for the three 
Spanish cruisers building at Bilbao, is now being proceeded with. 
At these establishments the production of the bulkhead and belt 
armour for the Royal Sovereign, Hood, Renown, and Repulse, is 
vigorously going on. These are the four battleships which are 
being built at the Admiralty yards. It is expected they will be 
launched at the end of March. 

The Sheffield Gas Company, in its report for the half-year 
ending June 30th last, a satisfact increase in the 
amount received from the sale of gas and residuals, and declare the 
maximum dividends allowed by the Company’s Act, 10 per cent. 
The residual products realised £30,588, of which coke and breeze 








, is being achieved ; and who can tell what changes for the 
better, in the general tone of education, may in the future result, 
if the ladies and the clergy come to look at things from a really 
scientific point of view! ‘The Mechanical Section does not seem 
to have been a very popular one, nor to have been attended 
by any considerable number of well-known engineers. Cer- 
tainly Professor Osborn Reynolds’ report on estuaries was well 
received and attracted marked attention, but it does not appear 
to have contained any additional information over and above what 
is known to those who took an interest in the subject two years 
ago. All that can be said is, that his experiments with models 
have since been tried on a somewhat larger scale, and that the 
results obtained from the larger model agree with those obtained 
from the smaller one, under similar conditions. From this he 


infers, and perhaps ere | so, that natural estuaries, which are 
the same thing on a still larger scale, must be formed in like 
manner, 


Just when the dock labourers’ strike—which to a considerable 
extent disorganised the North-couniry coal trade—has been 
happiy ended, the unfortunate coalowners have to contemplate 
the probability of new troubles. At a meeting of the Council of 
the Durham Miners’ Association, held on Saturday last, a proposal 
to ¢emand at once a further increase of miners’ wages was made 
and discussed. Considering how recently the miners obtained the 
substantial advance of 10 per cent., it might be supposed that they 
would be content to wait patiently for a time before again showing 
discontent, That is not so, however. It was decided to ask foran 
additional 15 per cent., on the ground that the price of coal has 
increased considerably since they obtained their recent concessions. 
No doubt they also find that the necessaries of life, in which their 
wages are mainly spent, have risen in value. They cannot, of 
course, suppose that such things, which depend on the labour of 
other workmen, should not advance when the latter have gained 
their proportion of the general tendency to enhancement of 
values. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been very strong this week, 
with a further advance in prices, Warrants have risen to a higher 
figure than they have touched before during the present improve- 
ment in trade, and makers have advanced the prices of their 
special brands all round. The present upward movement is a 
result for the most part of a more rapid decline in stocks. A 
number of makers have quite cleared out their stocks of the best 
brands, and now iron is being taken out of the warrant stores in 
much greater quantity than has been usual for along time. The 
pig iron shipments for the week were 9439 tons against 11,348 in 
the same week of 1888, and they included, to the United States, 
375 tons; Canada, 1715; South America, 45; Australia, 495; 
France, 240; Italy, 115; Germany, 680; Holland, 200; Belgium, 
104; Spain and Portugal, 430; the quantity sent coastwise 
8710 tons, There is no change in the number of furnaces in blast. 
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The prices of makers’ iron are all higher, as follows :—Gartsherrie, 
f.o.b. at G w, ton; No. 1, 62s.; No. 3, 56s. ; 
64s. 6d. and 57s.; loan, 63s, 6d. and 57s. ; Summerlee, 64s, 
and 57s.; Calder, 6ls. and 54s.; Carn! 54s, and 
Clyde, 57s. 9d. and 52s, 9d.; Monkland, ‘ 
Govan, at Broomielaw, 48s. 3d. and 47s. 3d.; Shotts, 
6ls. and 55s. 6d.; Carron, at Grangemouth, 62s. and 57s. 6d.; 
Gi ock, at Ardrossan, 58s, and 52s. 6d.; Eglinton, 49s. 3d. 
and 3d.; and Dalmelli 50s. 6d. and 49s, 6d. 

There is a steady demand for hematite pigs on the part of the 
steel makers, and the make all goes into consumption. 

The malleable iron trade continues in a very active state, and 
makers are constantly booking fresh work. Barsare in some cases 
quoted 5s. a ton higher than | were a week ago, the price of 
common bars varying from £6 5s. to £6 10s., and the best 
bars being 10s. a ton higher. Iron sheets are at £8 2s, 6d. for 

ingles, nail rods being £6 7s. 6d. for the home trade. Scotch 
made hoops are quoted at £7 15s., but English makers have 
advanced their price 5s. to £8, for delivery in the Glasgow district. 
English iron ship-plates are at £6 15s., less 2}, for Glasgow delivery, 
while Scotch — are £7 to £7 5s., less 5 per cent. 

In the steel trade there is greater firmness than a week ago, and 
the makers of plates are firm at 2s. 6d. advance, the prices of 
Siemens ship plates being now £7 12s. 6d., and boiler plates £8 15s, 
to £9. The rise in the prices of manufactured steel has not, the 
makers point out, kept pace with the advance in the price of the 
raw material and the cost of labour. In fact, the profits of the 
makers were larger when their prices were 10s. per ton lower than 
they are at present. Steel angles are £6 10s., and bars £7 5s., the 


= quoted being all less 5 per cent. discount for delivery in the 


lasgow district. 

During the week there were shi Pe from Glasgow locomo- 

tives to the value of £17,500, of which 16500 worth were for Spain, 

and the remainder for the a my machinery, £9800; steel goods, 
> 


£9900; sewing machines, £ ; and general iron manufactures, 


The coal trade was greatly interrupted in the course of last week 
by a strike of colliers, and prices rose to so high as almost 
to preclude business, except for small and urgent lots, the filling up 
eB penned could = Mach hes Rates are easier this week, but 

et comparative igh, in co! uence of the supplies bei! 
limited. The oa shipments from Scottish rts bas -* grega 
112,075 tons, as compared with 110,481 in the correspondi 
of last year. 

The colliers have received by eng advance of 6d. a-day, and are 
now at work, although they still keep their weekly holiday, and are 
still endeavouring to restrict the output of coals. 


week 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Heavy sales of coal continue to be noted daily, and the “dull 
season,” as it is generally called, is passing by with a very different 
character to what it to have. Steam coal quotations are well 
maintained, the are difference noticeable being that quota- 
tions range from 1 . to 14s., instead of from 13s. 6d. to 14s, 
All other prices are unchanged. House coal is stiffening in price, 
and next contracts ee to be ata higher figure. 

In connection with coal working a novel picture was presented 
to the general public lately at Liancaiach, when several valuable 
prizes were offered to colliers for putting up ‘‘ pairs of timbers” in 
the most effective manner. The contest was a keen one, and the 

udges were Mr. Wm. Thomas, wel, Aberdare, and Mr. 
tewart, of the Deep Navigation. e “‘timbering” was done in 
an — field; one colossal collier, over 6ft. high, and of Herculean 
build, winning ial notice. 

The keen rivalry between Newcastle and Cardiff was ‘llustrated 
by the attendance of Cardiff representative men at the British 
Association meeting at Newcastle this week, claiming, as the first 
coal port of the world, the distinction of having the British Asso- 
ciation meeting in 1891, which was granted. 

The coal exports continue in a marvellous way, and there is not 
the remotest sign of weakness. Barry is straining every nerve, 
advocates at work are extolling petroleum and liquid gas, and still 
the demand for the best 4ft. steam is keener than ever. 

I regret to note the death of Mr. Gray, representative of Mr. 
Nixon at Mountain Ash and at Merthyr Vale. He is succeeded 
by Mr. Bell, sen. 

The pi ity of the iron and steel trades is unabated, and from 
Ebbw and Llansamlet to Blaenavon a considerable amount of work 
is being turned out at, considering all things, satisfactory prices, 
Merchant bar is particularly in request, and buyers say it is diffi- 
cult to get their orders accepted, even at a slight advance upon 
existing quotations. Prices practically are the same as last week. 
Steel rails are firm at last week’s prices, and the demand is im- 


proving. 

It is regarded as likely that the briskness of the railway season 
and the new foreign railways, in China and India —— lly, to be 
formed, will insure a thoroughly autumnal and winter trade. 
A continuance of this activity will lead to new promotions, but the 
only effect in the old centres of ironmaking is to stimulate, to clear 
the ground of the old workings, mills, and furnaces. October is to 
witness the clearing away of works associated with the name of 
Scale, Tappington, Rowland Fothergill, and Crawshay Bailey. 
These are the works of Aberaman and of Abernant, both in the 
parish of Aberdare. They figured considerably in the early iron 
era of Wales, but have long been dismantled, and it is quite time 
= the ground was cleared. 

0 one suggests the ibility of new industries started 
there, Steel works FA rr a sea shore, and anu tane pays 
when near at hand to the sea. Swansea is now ising this 
advantage, and instead of a vessel once in a month or six weeks, 
two or three large steamers are sent away weekly. 

In tin-plate there is no abatement in demand or make; 50,006 
—. — despatched from Swansea last week, and 45,000 brought 

Makers say an advanced quotation is certain. All are well 
booked forward, and demands are pressing; American advices 
being most encouraging. Siemens plates are in good demand. 

Liverpool buyersare grumbling at quotations which vary from 
13s, 3d. to 13s, 6d. cokes: Bessemers 13s. 9d. to 14s., and Siemens 
= > 14s, 6d., coke wasters lls, 9d. to 12s. 3d., best wasters 
12s. 6d. to 13s. 


Mrs. Morgan, proprietress of the Vernon Tin-plate Works, 
Britan Ferry, died this week. 

Pitwood is firm at 16s. 6d. to 16s, 9d. 

The Everglyn colliery near Caerphilly, within a few miles of 
Cardiff, was announced in these columns lately as worked out. 
The plant is now to be dispersed by auction. 

The coal of Everglyn always commanded a price as gas coal, and 
was, in common with Powell’s coal of Crumlin, a favourite coal with 
Irish customers. 

I am told of a fact which should weigh in the consideration of 
the new sliding scale. Mr. Fothergill, of Plymouth Collieries, in 
order to secure constant work for his men, entered into a contract 
for two years when prices were at the minimum, and was selling for 
6s. to a London house when the quotation was 
_ The Blaenavon men have just been informed that they are work- 
ing on the 5 per cent. advance, and will get another 2} next month. 

Over 400 engineers at the graving and other docks, Cardiff, are 
on strike, but someare arranging amicably. The London strike has 
had a widespread influence on the labour market everywhere. 








THE iron trade, both in the East and in the West, progresses 





steadily, and apparently to the satisfaction of all concerned 


In Silesia the iron trade continues very animated, particularly 
— pig iron. The rolling mills are all employed to their 
utmost, 


On the Austro-Hu ian iron market the brisk tendency of last 
week is maintained. Pig is becoming very scarce, in consequence 
of numerous orders the larger works have booked. Last week’s 
quotations have therefore been easily maintained, and a further rise 
is ex » 88 production can — cen La with consumption. 
The Bohemian wire and wire nail firms have formed a syndicate ; 
the chief place for sale is to be at Prague. 

The tone of the Belgian iron trade continues remarkably er 
Numerous orders have come in, and the works are in brilliant 
operation. 

The condition of the French iron market has further improved ; 
demand and employment in consequence are increasing and prices 
becoming firmer. 

On the Rhenish-Westphalian iron market the extraordinary 
briskness of last week has continued and even inc Prices 
have been raised in almost all branches and have now gained a 
height only equal to that in 1882. But it was a turning-point then, 
after which prices continued decreasing til] 1 At all events, 
the experience gained by the going down of business then, ought 
to find most serious consideration by all parties concerned. 
In pig there is a most brilliant business doing, and the works 
are hardly able to effect the orders booked, at least those 
for short terms of delivery. Prices consequently show a 
still rising inclination, and may at present be called remunerative. 
Nothing new can be said regarding the spiegeleisen trade. Inland 
and foreign demand continue to be lively and prices maintain their 
firmness ; the 10 to 12 p.c. grade is sold at M. 76. Forge and foundry 
pig continue in exceedingly good call, and we tind prices raised 
again, compared to those of last week. There is no change to 
report in basic and Bessemer, both remaining brisk of sale. The 
demand for malleable iron continues very strong from inland, and 
has also improved from abroad. Evidently the price for finished 
iron will have to be raised, even if to the disadvantage of export, 
but really the raw materials have advanced too quick for it. The 
orders booked will keep the works vigorously employed up to the 
end of the year. Inland demand for hoops continues lively, 
but export is still very weak, comparatively high quotations 
preventing a ful petition. If the unlimited raising of 
coals continues, a further decrease in ——" without which neither 
the hoop mills nor any other branch of business can exist, 
will be inevitable. The plate mills are generally well and regularly 
employed, numerous orders having come in. Wire rods, drawn 
wire, and wire nails are, on the whole, unchanged. Foundries and 
machine factories are in good operation. The same may be said 
regarding the wagon factories, od having secured employment 
for some time by an order for 2025 freight cars, given out by the 
Breslau Railway Administration. Among latest tenderings, one 
at Munich for 12,000 t. rails is the most notable. German works 
offered lowest at M. 147 and 147°70, free Aschaflenburg. 

4a: r ton at works, are as follows:—Good merchant 
bars, M. 147°50, and yl angles, M. 157°50; girders, M. 125 to 
12750; hoops, M. 155 to 160; bars in basic and Bessemer, 
M. 162°50 to 165; boiler plates, M. 200, in some cases 205; tank do., 
M. 175; Siegen thin sheets, M. 200; plates in basic and Bessemer, 
M. 180; tank do., M. 165. 

Iron wire rods, common quality, M. 135 to 140; in steel, 
M. 127°50; drawn iron or steel wire, M. 145 to 150; wire nails, 
M. 160; rivets, M. 210; steel rails, M. 135 to 140; fish-plates, 
M. 145 to 150; steel sleepers, M. 140 to 145; complete sets of 
wheels and axles, M. 335; axles, 235 to 240; steel tires, M. 220 to 
235; light steel rails, M. 135 to 150. 

The production of pig iron in Rheinland-Westpbalia was, for 
August, 124,661 tons, against 119,984 tons in July; sale, 130,634 
tons, and stock at the end of the month, 38,799 tons, against 44,772 
tons on July 3lst. Thus sale exceeded production by 6000 tons, 
and stocks have decreased accordingly. The strong sale may 
wey be attributed to purchases on speculation with a view to 

urther advances. 


The following fi will show German import and export trade 
in July, sompabed te tok of the same month in 1888 :— 











Import. Export. 

July, 1889. 1888. 1889, 1888, 

Tons. Tons. Tons. Tons. 

Pig iron $8,841 .. 26,4836 .. 10,886 .. 10,757 
a ts ah te on - 53... 9,866 .. 14,801 
See 2,162 .. 2,047 .. 14,128 .. 138,414 
Plates, sheets .. 363 .. 194 .. 5,463 .. 4,990 
eee 738 482 .. 18,237 .. 15,010 
Castandwroughtiron 2,258 1,174 .. 10,456 12.7¢2 
Wire nails .. .. 8 S os J 8,532 
Hardware .. 112 118 1,021 753 
39,484 30,458 68,897 74,959 


According to these figures import in July, 1889, was 9026 t. more, 
and export 6062 t. less than the year before, showing a decrease in 
trade of about 15,000t. The total result would be still more 
unfavourable but for an increasing business in 4 Ae Belgium, 
aed ‘’ France, 1616 t.; Russia, 1508 t.; and to the United States, 

The annual report of the Vienna Board of Trade gives a favour- 
able and hopeful account of the general iron trade of Austria 
proper in 1888. The expectation pr d in previous annual 
reports, that if peace was secured the iron trade would not 
only rise but grow firmer, has, to a great extent at least, been 
fulfilled. A progressive improvement in the pig iron traffic 
of 1888 was proved. The business in merchant iron ex- 
ceeded that of previous years, the various manufacturing and 
finishing branches being very lively customers. Not only 
considerable requirements for building and railway purposes—the 
latter partly for reconstructing existing lines, y for fitting out 
newly established ones—had come forward, but also for general 
ially new guns—there had been ry oe 





military purposes—especia! 
demand. Export, if not of very great consequence, has yet 

so far satisfactory, as our Alpine steel has well maintained its 
position on foreign markets. In conclusion, not only had stocks 
remaining from previous year been well disposed of, but 1888 
output been turned to good account. Somewhat darkening this 
nay ey picture is the fact of such favourable turn not being caused 

y free action. The artificial assistance of conventions originally 
intended to adapt —— to actual consumption, had during 
lastterm considerably spread. To the Wrought Iron Convention 
—prolonged till end of 1890—had been added similar rings for 
foundry iron, rails, tires, plates, axles, &c, Already complaints 
had been made of these conventions being actually detrimental to 
certain 4 By of the iron trade. It might 
therefore be hoped that measures of this kind would only be 

ed as exceptional, not become permanent institutions. 

ffic in crude iron had again been seriously disturbed by 
inadequate railway conveyances. This neglect appears all the more 
to blame, as the experience of the p ing year ought to have 
taught the Railway Administrations to avoid a fault by which both 
P* Progress tad been lees sppareat, betas to production and sal 

rogress n less a) nt, as uction and sale, 

in the various branches af the finished rhe There had been 
considerable activity—and, thanks to conventions, at better payin; 
prices too—in foundries, rolling-mills, screw and rivet shops, an 
those works that could furnish the requirements for sugar-fac- 
tories, oo railway, agrarian, military, and building purposes ; 
but = branches as gun and edge-tool makers, &c, are less 
satisfied. 

The Vienna Board of Trade has also taken the opportunity to 
petition the Ministry of Commerce to cause in future the iron 
required for railway and public buildings to be taken from inland 
produce, not, as has hitherto been the case, preferring foreign 
competition. In this they find themselvesso much more justified, 
asthe Hungarian Ministry of Commerce recently not only gave 
orders to that effect, but, ly enough, included under the 
denomination “ foreign” this the Empire, Austria, 





ey 
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LAUNCHES AND TRIAL TRIPS. 


There was launched on the 7th inst. from Messrs, Hall, Russel] 
and Co,’s shipbuilding yard, Aberdeen, a steel screw steamer of 
2000 tons, fitted with ae ae engines of 230-horse power 
for Messrs, John T. Rennie and Son, of London, 4 

Messrs. Raylton, Dixon, and Co. have just recently la: 
from their No. 2 dockyard, Middiesbrougt, a fine ion oe 
steamer, which has been built for Liverpool account. The leading 
dimensions of this vessel are :— Length over all, 305ft. 3in, ; breadth 
38ft.; depth, moulded, 22ft. 10in., with a deadweight carrying 
capacity of over 3600 tons. She is built with raised quarter-deck 
and has a long bridge extending to beyond foremast, and connected 
to forecastle, thus forming a “*partia awning deck” steamer, Her 
engines, which are being —— by Messrs. T. Richardson and 
Sons, of Hartlepool, are of 190 nominal horse-power, with cylinders 
of 22in., 35in., and 59in., by 39in. stroke. On leaving the ways, she 
was christened Apache by Miss Dolly Glen, of Greenock, 

On the 11th inst, Messrs. Ropner and Son launched a steel screw 
steamer for Messrs. Joseph Merryweather and Co., of West Hartle- 

1, of the following dimensions: — Length over all, 282-4. 
readth, 38°10; depth, moulded, 2111. She will be classed 100 AT 
at Lloyd's and carry 3300 tons. She has a short poop, in which is 
fitted accommodation for captain and officers, raised quarter deck 
long bridge extending to foremast, short well and topgallant fore- 
castle, cellular bottom for water ballast. She is built on the web 
frame a and will have all the latest improvements to make 
her a first-class cargo steamer. She will have triple expansion 
engines by Messrs. Blair and Co., of 900 indicated horse-power 
with two large steel boilers working at 160lb. As she left the ways 
she was christened Ackworth by Miss Marrett, of Welbury 
Rectory. 

Messrs. Vosper and Co., of Broad-street, Portsmouth, have just 
launched at their works a steel steam tug which they have built for 
the Shoreham Harbour Trustees. Her length between perpendi- 
culars is 75ft., beam 17ft., depth amidships, 8ft. 6in. She is classed 
100 Al at Lloyd's, and to carry ngers by the Board of 
Trade. The launch took place last Wednesday week at 12.30 
in the presence of Dr. Fuller, the chairman of the Shoreham 
Harbour Mr. Thomas Hardy, their secretary, and seve- 
ral lady friends of the builders’ firm. The christening cere. 
mony was performed by Miss Fuller, the Hercules start- 
ing down the ways immediately the bottle of wine was dashed 
against her side, amidst the hearty cheers of the workmen, and 
not the least hitch occurred to mar the event. Especial interest 
was shown in the launch, as it was the first steel vessel built by a 
private firm in Portsmouth. We understand that Messrs. Vosper 
and Co, have received an order to build a much larger vessel, 
which they will lay down at once, 

Two steamers were launched in Dundee on the 12th, and a special 
interest attached to one of them—the twin-screw Guide, built by 
Messrs, W. B. Thompson and Co., to the order of the Indian 
Government, from the fact that she is the first vessel at this port at 
which the religious service prescribed by the Admiralty had been 
carried out at the launch. This vessel, the Guide, has been built 
for the special requirements of the Indian Marine, in order to meet 
the necessities of the anchoring and mooring arrangements in India, 
She is 215ft. long, 30ft. beam, with a depth of hold of 15ft. 3in., 
and is fitted with triple expansion engines intended to maintain a 
speed of 15 knots on a mean draught of 12ft. fully laden. This 
speed is required by the Government in India to fulfil the purposes 
of the specially designed arrangements fitted on board the ship, and 
to overcome the heavy current which runs in the vicinity in which 
the vessel will be em ed. The detail arrangements have been 
supervised by Sir Edward . Messrs. ompson and Co, 
undertook to construct the Guide at a time when close competition 
controlled the market, and they have turned out the boat in a most 
substantial manner, the officials who superintended her construc- 
tion expressing themselves highly pleased with the way in which 
the contract bas been carried out. 

The screw steamer King Alfred, recently launched by the Blyth 
Shipbuilding Company from its works at Blyth, was taken to sea 
on Thursday morning for the customary trial trip. A party of 
gentlemen, including the owner, and friends and representatives of 
the shipbuilders and engineers, proceeded to the vessel by tug 
about mid-day, after which a trial of speed was made, with re- 
sults which were highly gratifying, The steamer afterwards 
returned to Blyth, and was placed on turn to load for Malaga, 
under the command of Captain Hebron. The King Alfred is built 
of steel and iron, and measures 225ft. between perpendiculars, 
moulded breadth seitt., and 16ft. 7in. depth. She classes 100 Al 
at Lloyd’s, and is fitted ve out in the most complete manner, 
The engines are from the North-Eastern Engineering Company, of 
Wallsend, with cylinders 16}in., 27in., and 44in. by 33in. stroke, 
and an ordinary working pressure of 160lb. The mee ne! as 
well asthe hull, have been constructed under the superintendence 
of Mr. James Dykes, superintendent engineer, of Newcastle, for 
and on behalf of the owner, Mr. Owen C. Philipps, of Glasgow. 
Mr. Walter Scott, the contractor for the 8 Shipbuilding Com- 
pany’s large new graving dock, is p ing very rapidly with 
the contract. 

On the 10th inst. the Royal Shipbuilding and Engineering 
Company, the Scheldt, at Flushing, in Holland, launched from 
its shipbuilding yard a steel screw steamer, Merapi, built to the 
order of the Rotterdam Lloyds, for their fortnightly mail and pas- 
senger service between Rotterdam and Java. The vessel bas the 
following dimensions :—Length over all, 332ft. 10in.; breadth of 
beam, 37ft.; depth, 27ft.; and a carrying capacity of 3500 tons, 
Her engines will be supplied by the same builders, and are 
quadruple compound of about 1600 indicated horse-power. The 
working pressure is 2001b.; forced draught is fitted on the closed 
ashpit system. The cylinders are 23in., 3din., 43in., and 63in. by 
42in. stroke. By a simple and systematic arrangement of air 
currents induced by the heat radiated from the boilers, the 
temperature in the stokeholes, even in the tropics, is reduced to a 
maximum difference of 15 deg. Fah. above the outside atmosphere, 
this result having been accomplished in the s.s, Bromo. It is 
interesting to note that the order for these engines was given on 
the favourable results obtained by the s.s. Bromo, built last year 
by this firm for the same owners, and of which these are an exact 
duplicate ; the greater simplicity telling greatly in their favour in 
comparison with the ordinary triple-cranked engine. Theceremony 
of launching the vessel was performed by H.R.H. the Princess of 
Wied. 


On Thursday, the 12th inst., the s.s. ore which has just 
been completed for the Empreza Nacional, of Lisbon, by Messrs. 
Earle’s Shipbuilding and Engineering Company, Hull, was taken 
on her trial trip, with the representatives of the owners and 
builders and a large party of their friends on board, This steamer 
has been constru for the mail and passenger service between 
England, Lisbon, and the West Coast of Africa, and is a sister ship 
in all respects to the s.s, Ambaca, which underwent ber 
recently, the dimensions rg ee sp 340ft. ; breadth, 41ft. ; 
depth of hold to top of floors, 28ft. ; and she is propelled by a set 
of triple compound three-crank engines, with cylinders 32in., 
48in,, and 80in. diameter, by 48in. stroke, supplied with steam 
from two large double-ended steel boilers. Her passenger accom- 
modation is ed for seventy-two first class, thirty-two 
second class, and 120 third class, including elaborate saloons, 
sleeping quarters, smoke-room, &c. The vessel had on board 
about {700 tons dead-weight, and the measured mile runs resulted 
in an average of nearly 14} knots, which was considered very 
satisfactory, and was in excess of the contract d. A long 
distance trial, of five hours’ duration, was then made on a course 
past Flamborough Head and then back to Spurn, when the pre- 
vious good ts were maintained, the engines working =most 
smoothly and up to full power throughout the run, 
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NEW COMPANIES. 


TuE following companies have just been regis- 
tered = fia idl 
George Clark, Limited. 
is company was registered on the 4th inst. 
ay capital of £150,000, in £10 shares, to 
acquire the business of George Clark, of South- 
wick, Durham, and to carry on the business of 
engineers, manufacturers of engines, machinery, 
tools, implements, boilers, and metal work of 
every description, for; i, founders, and 
workers in metals of all kinds. The first suab- 
scribers are:— sana 
*G. Clark, Southwick, Sunderland, engine 
we Clark, $2, Great St. Helens, E.C., ship- 
pL, Clark, The Hoit, Falstone, Northumberland 1 
*J. H. H. Clark, Southwick, Sunderland, engine 
9 ne en: tyaiintcvead, Haatiltgs Wis 
G. Clark, jun., Asbbrooke Tower, Sunderlind, 
engine builder .. 6. -- es ss ee oe ne 
J. C. Clark, Ashbrooke Tower, Sunderland, engi- 
neer - . * * * - * * 


i 


There are not to be Jess than two nor more 
than five directors; qualification, 1000 shares, 
The first are the subscribers denoted by an 
asterisk ; remuneration, £100 each per annum, 


Indian Light Railways, Limited. 

This company was registered on the 6th inst., 
with a capital of £1000, in £1 shares, with power 
to increase, to negotiate for the permission to use 
any tramways or railways in India or elsewhere, 
and the rights, interests, and privileges of ve 
concessionaires of tramways or railways whic 
the company may deem necessary or convenient 
for any of its purposes. The subscribers are :— 


R. H. Fowler, 6, Lombard-street, engineer .. 100 
Julian Goldsmid, M.P., 105, Piccadilly .. .. .. 100 
E. R. Calthorp, care of H. 8. King and Co., 65, 


Cornhill re are are 
Charles Morris, 6, Lombard-street, engineer .. 





H. F. Pollock, 14, 8t. Helen’s-place, solicitor .. 100 
G. Yule, 19, Great Winchester-stree hant.. 100 
T. D. Murray, 83, Grosvenor-square, W. .. .. 100 
Howard Fowler, 86, Great St. Helens, shipowner 100 
D. Grol, La0GS oe 0c cc 1s oe oe oe 100 
R. Millar, 27, Austin Friars, merchant .. 100 


Registered without special articles, Registered 
office, 27, Austin Friars, 

Velvet-Cutting Machine Syndicate, Limited. 

This syndicate was registered on the 7th inst., 
with a capital of £10,000, in £500 shares, to 
acquire inventions relating to machinery for 
cutting pile fabrics. The subscribers are :— 


*J, Hollworth, St. Peter's-square, Manchester, 
SROUMUOURTOT «os. os te 00) 00.20 60 00 1 
*R. Middleton, 6, Charlton-street, Manchester, 
DE. “a4 cs 36 06 66 $4 48: ob 
*H. Worrall, Ordsall Dye Works, Salford, dyer.. 
F. J. Haworth, 28, High-street, Manchester, 
manufacturer .. . sh ae cs. on. os 


es 





"© ° 1 

J. Moseley, Levenshul facturer .. .. 1 

H. Whitehead, Bury, bleacher... .. .. .. .. 1 
J. ay Ordsali-lane Mills, Salford, fustian 

cutter .. .. . 0 1 


The number of directors is not to be less than 
three, nor more than six; the first are the sub- 
scribers denoted by an asterisk, and Lieutenant- 
Colonel F. Haworth, J.P.; remuneration, £200 
per annum, to be divided as they may determine. 





War Ordnance Syndicate, Limited. 


This company was registered on the 4th inst., 
with a capital of £6000, in £10 shares, to carry on 
the business of gun, rifle, fire-arm, and machine- 
gun manufacturers, and to construct all classes 
of artillery. The subscribers are :— 


Shares. 
W. T. Brooks, 2, Arlington-villas, Leytonst 


expropriated by the Government of Canada, con- 
taining about 19} acres. The first subscribers 
are :— 
C. M. Pielsticker, Suffolk House, Cannon-street, 
D. W. Hartmann, Suffolk House, Cannon-street, 
P. W. Smith, 88, Reighton-road, Clapton, clerk. . 
G. M., Stapley, ge 9 nag —= a ° 
J.C. Clough, 3, on-grove, e New m 
C. James, 65, Granfield.road, Brockley, clerk .. 
W. J. Jones, 21, Cranbrook Park, Wood Green, 
Ge ds as, 45 tt. te ce tk 80 ke se 1 
There are not to be less than three nor more 
than five directors; the first to be appointed by 
the subscribers; qualification, £2000 in shares, 
1000 of which are to be preference shares, Remu- 
neration to be determined in general meeting. 


ot 





Gwalla Copper Mines, Limited. 

This company was registered on the 6th inst., 
with a capital of £200,000, in £1 shares, to enter 
into an agreement with the owners for the pur- 
chase of two freehold copper mining properties 
known as the Gwalla and Yanganooka, in the 
district of Victoria, Western Australia, and for 
that purpose to adopt an agreement, dated 17th 
August, made between James Doyle, of the one 
part, and Arthur B. Robinson, acting as trustee 
for the company, of the other part. The first 
subscribers are :— 


C. Simpson, 14, Wharton-road, Addison Park, W. 
F. G. Godolphin Osborne, J.P, Glenarn, Windsor 
A. O. Fish, 60, King's road, 8.W., jeweller .. .. 
G. W. Drew, Leadenhall-buildings, E.C., secre- 
WG Seari, 42, Lewisham High-road, 8 E. 
G. E. Wood, 30, Cathcart-road,8.W. .. .. 
W. Layland, 175, Richmond-road, Dalston, clerk 
There are not to be less than three nor more than 
seven directors ; the first to be appointed by the 
subscribers to the memorandum of association ; 
qualification, 200 shares, Remuneration—chair- 
man, £300 per annum; other directors, £200 
each, with a further £100, divisible, for each 1 per 
cent. dividend above 10 per cent. 


1 
1 
1 
1 
1 
b | 
1 








NAVAL ENGINEER APPOINTMENTS —The follow- 
ing appointments have been made at the Admi- 
ralty :—James Legate, fleet engineer, to the Ajax; 
H. C. Goldsmith, staff engineer, to the Devasta- 
tion; R. Pattison, staff engineer, to the Valorous; 
and William H. White, staff engineer, to the 
Crocodile, all to date September 6th. 

ELECTRICITY IN THE UNITED States —Accord- 
ing to trustworthy reports, there are at present 
3351 isolated electric lighting plants and central 
stations in the United States alone, operating 
192,500 arc and 1,925,000 incandescent lights 
each night. There are steam engines of 
459,495-horse power used for electric lighting. 
The capital invested in the American electric 
lighting companies during the half-year has 
been increased to the extent of 42,210,100 dols. 
In April last there were in the United States 59 
electric railways, with 309 miles of track, operating 
440 motor cars, and utilising about 2000-horse 
power for stationary engines. Forty-nine new 
roads were in February last being built, having a 
total of 189 miles of track and to use 244 motor 
cars. Toere are also several motor factories, 
some of them employing as many as 1200 men. 

TECHNICAL EpucaTion.—It is evident that in 
Newcastle-on-Tyne they do not universally 
believe in the saving merits of technical educa- 
tion. Rather do they hold with Lord Armstrong, 
whose views are identical with our own. This is 
what the Newcastle Daily Leader has to say con- 
cerning the British Association and education :— 
‘‘There were high jinks in Section B on Satur- 
day. There a discussion took place on the 
‘Report of the Committee for the purpose of 
inquiring into and reporting on the present 





EY hice ga ae ae a> eas hs 1 
R. D. Oliver, 42, London-road, Clapton, clerk 1 
E. Shepherd, 22, Powerscroft-road, Clapton, 

cler oS Ab ie a Oe ade i ee Ee a 1 
J. T. Cropton, 57, Torbay-road, Kilburn, ac- 

countan a ee er eae en 1 
— i, Coombs, Naval and Military Club, 

G. F. Hardy, 136, Disraeli-road, Putney, engineer 1 
W. M. Hume, 99, Blenheim-crescent, Notting 

REE, 36, ca Go. -be aa Sua an! eer de 1 

The number of directors is not to be less than 
two, nor more than four; the subscribers are to 
appoint the first. The company in general meet- 
ing will determine remuneration. The managing 
directors, in addition to their remuneration, are 
to receive a commission of 10 per cent. upon all 
net profits of the company. 





Workington —_ a Boiler Company, 
im 


‘This company was fa gang on the 9tb inst., 
with a capital of £10,000, in £50 shares, to acquire 
the business of Robertson and Co., of the Marsh 
Boiler and Bridge Works, Workington, Cumber- 
land, The subscribers are :— 


8 
= E. G. Marley, Moresley, Whitehaven, engi- 
z ens ae = tena we —mans es 

. Mu ve, Workington, i <0 os 
Hi. Kirk, | Workington, fron mancincterer .”. 
a \ aeons Workington, iron and steel mer- 
J. F. Muir, Whitehaven, surgeon “ee mere: 
W. Whittle, Carnforth, ironmonger.. .. .. .. 

The number of directors is not to be less than 
three, nor more than five; qualification, ten 
shares; the first are Messrs. J. Wilson Brockbank, 
J. Huntrods, and T, E. G. Marley; minimum 
remuneration, £50 per annum. 


Dominion Phosphate Company, Limited. 

This company was registered on the 5th inst., 
with a capital of £40,000, in £5 shares ; 4000 of the 
shares—including those taken by the subscribers 
—are 8 per cent. preference shares. It proposes 
to acquire any phosphate or other mines, minerals 
and mining rights in the province of Quebec ; and 
in particular, the freehold property known as lot 
No. 7 in the second range of the township of Port- 
land East, in the county of Ottawa, in the pro- 
vince of Quebec; and also all the mines, ores, and 
minerals which have been found, or may be found, 
in or out of the north half of Jot No. 8 in the first 
range of the said township, excepting the portions 


ee — 











thods adopted for teaching chemistry.’ In 
this discussion members of Section F and ‘others 
interested in education’ were invited to take 
part—an arrangement which was rather disastrous 
to the independent vitality of Section F, but 
which had the effect of crowding Section B with a 
large and interested audience. In fact, it was an 
uproarious audience, and its cheers and laughter 
seemed to give vent to the bottled-up liveliness of 
the whole Association. The question of teaching 
chemistry was soon left far behind, and everybody's 
theories of education came pell-mell to the front. 
The members for the city should have been there. 
They would have seen whet glorious disagreement 
existed amongst the doctors who are so anxious 
to stuff their educational boluses down English 
children’s throats by Acts of Parliament. The 
discussion on the teaching of chemistry soon 
developed into a debate on the relative claims of 
classics and science in public and other schools. 
That is a good old subject, but it was debated 
yesterday as if the members of the section had 
discovered it for the first time. There was one 
young and interminable gentleman in especial 
—a teacher from St. Paul’s School, London— 
who had a very apt and taking manner with his 
regpennsg ped was pa: : — the middle, 

e@ wore a of ve rofessorial spectacl 

and he had on a red tle Saich, to say the leat 
of it, was of a somewhat arrogant character. 
This gentleman was all for science, and he 
roused his audience to a pitch of real enthusiasm 
by his account of the misfortunes of the scientific 
teacher in schools, While the classical masters, 
he complained, were many, and their pupils were 
few, the science masters were few, and their 
pupils were many. So many are they, indeed, 
that they become rampant, and resist authority. 
They run about with test tubes and other scientific 
apparatus, and great part of the master’s time is 
occupied in running about after them. ‘The 
master, in fact,’ lamented this advocate of science, 
‘becomes a policeman and not a teacher.’ By- 
and-bye it became necessary to put the closure 
on this speaker. The President did it with great 
gentleness; he hinted it; he whispered it; he 
nodded it; but it was done, and, with a tale half 
told, the orator sat down. It was a pleasant 
relief to listen to Dr. Gladstone and Dr. Dunn, 
of the Gateshead School. The former, however, 
had not much to ~. that had not been said 
already. He made a laudable effort to bring the 
argumont back to chemistry, but in spite of him 


it took a turn in the directi f ki 
pr ohh ng | ion of kindergartens 








THE PATENT JOURNAL. 
CREE few Ce a OS Cemanas a 


Application for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

9th September, 1889. 
14,166. Compressep Arr, &c., Enoines, A. Gough, 


on. 

14,167. Borries for Measurine Liquips, I. Traube, 
London. 

14,168, Portapte Fiuip Reservoir, G. 8. Pack, 
Malvern Wells. 

— TeLerHones, R. Steenberg, Newcastle-on- 
'yne. 

14,170. Meracuic Covers for Booxs, O. T. Banks, 
London. 

14,171. Fermentinc Liquors, A. Savigear and T. 
J. Scrutton.—(J. Poivet, Nancy ) 

14,172. Stain-Rop Enps and Fasteners, W. F. Crisp, 


Whetstone. 
bie nl Pennoupers, &c., W. W. Howlett, Stafford- 


shire. 
14,174. Lire-suoys, &c., Lire-savinc Appiiances, W. 
ich, Loudon. 

14,175. VentiLators, J. A. Beattie, Glasgow. 

14,176. Ligutine Gas, J. F. Duk», A. B. Briggs, and 
R. Macpherson, London. 

14,177. Reversipte Casement Winpow, J. B. Pring, 
Cheltenham. 

14,178. Controtting MecuanicaL Movements, G. 
Azzeroni, Cardiff 

es AtrTacHMEnTs for Carts, H. Cartwright, 


pgham 
a Uritisina OverrLtow Beer, A. E. Medley, 
a: 


x. 

14,181. Wixpine Frames, T. and W. Guest and T. 
Brookes, Manchester. 

14,182. Sash Stay and Fastener, J. H. Forsyth and 
R. F. Blackett, Newcastle-on-Tyne. 

— HEELS of RoaD Veuicies, F. Douglas, Hands- 


wo 
14,184. Se.r-storrinc Motions, W. H. Hoyle and J. 
Taylor, London. 
14,185. Derectine Fiaws in Axugs, R. H. Dickinson, 
irmingham 


14,186. ComBrnep WaLxino Stick and S81GNAL, Major 
Brown and J. Pearson, London. 

14,187. Or Lamps, J. Gibson, London. 

14,188. Compustion in Fire-crates, J. C. Roberts, 
New Barnet. 

14,189. Storinc Power, W. Giffard, Salford. 

14,190. Steam Borrers, G. G. Rhodes, J. 8. Critchley, 
and A. Johnson, Bradford. 

14,191. Coat CotLar Sprinos, W. L. B. Hinde, Bir- 
mingham. 

14,192. Toy Puzziz, J. A. Maygowen and A. Moors, 
Ashton-under-Lyne. 

14,193. Rorary Enorng, ©. J. Fletcher, London. 

14.194. SusPENDING Swine Kerties, W. Soutter, 


London. 
as Disc Harrows and Cuttivators, E. C. Boyer, 
Lon 


on. 

14,196. Hoor Expanpers, F. K. Dowler and H. W. 
Watson, London. 

14,197. Heatinc Water by Steam, E. E. Sheldon, A. 
Mills, and 8. Pym, London. 

14,198. Sarety Saippine Bac, G. H. Magee, London. 

14,199. AmmoniacaL Enounes, A. E. Black and L. 
Mason, London. 

14,200. Firt-escapes, W. Margrie, London. 

14,201. Drawinc-BoaRps and T-squares, J. Reid, 
London. 

14,202. Tors, G. Fischer, London. 

14,203. CLrockwork Movements, H. P. Trueman, 


on, 
—, Propusion of VeLocipgpes, C. Southon, jun., 


on. 

14,205. Batt Bearinos for VeLocipepes, G. L. Morris 
and W. T. Wilson, London. 

14,206. Batrery Jars, J. Bridger, London. 

14,207. CoLrourtnc Matters, the Clayton Aniline 
Company, P. Brunner, and J. Hall, London. 

14,208. Arparatus for CLEaNtNG Knives, A. H. Storey, 
London. 

14,209. Purniryine Sucar, G. F. Redfern.—(M. Wein- 
rich, United States.) 

14,210. Horsgsnog, J. D. Bertram, London. 

14,211. Prosectives for Fire-arms, R. Walter. kirchen, 


London. 
14,212. Manuracturinc Cigarettes, H. Bohls, 


mdon. 

14,218. Preventina Loss of Lire in Tueatres, P. 
Viani, London. 

14,214. Frour Paste, J. H. Day, London. 

14,215. Transmission of Execrric Imputses, G. 
Forbes. London. 

14,216. Motors, W. W. Dunn and W. L. Watson, 
London. 

14,217. Looxine Guass, G. 8. Bigley.—(E. J. Elias, 
Burmah.) 

14,218. Tetecrapuy, J. C. Fell.—{S. Vyle, British 
Guiana.) 

14,219. SuppLyixe CisTeRNs with Distnrectine Liquip, 
B. Potter and W. C. Steele, London. 

14,220. Focussine Maoniriers, F. Bishop, London. 

14,221. AIR-HEATING AppaRaTus, H. J. Sieprath, 


London. 

14,222. Disazo CoLourine Matrers, J. Y. Johnson.— 

he Badische Anilin and Soda Fabrik, Germany.) 

14,223. CarTRIDGE Hotpers, M. Cahagne, London. 

14,224. Borrers, I. Widdop, London. 

14,225. Treatine Patients after Excision of Hip, E. 
8. Bishop, Manchester. 

14,226. Treatment of Ores, A. J. Boult.—(M. 
Castelnau, France.) 

14,227. Ho.pine Botties, J. Johnson, Liverpool. 

14,228. Securnine Corks to Bortues, R. H. Lavender, 

Live: 1. 

14,229. omens Petroteum, H. H. Lake.—(T. G. B. 
de Ferrari di G. B., Italy.) 

14,280. CoLourinc Matrers, B. Willcox.—(The Farben- 
Sabriken vorm Friedrich Bayer and Co., Germany.) 

14,231. Gas Meters, B. P. Moors, London. 


10th September, 1889. 

14,232. MAGNETO-ELECTRIC Macuines, H. J. Allison.— 
(A. 8. Fitch, United States.) 

4,233. Construction of Toot Hanpues, W. A. Sadler, 


mdon. 
14,234. Music Lear Turners, R. Bell and T. J. Locke, 
‘ottenham., 


14,2385. Treatment of Orgs, C. Schreiber and H. 
Knutsen, London. 

14,236. ALARM Botte Stoprers, W. P. Thompson.— 
(R. M. Deveraux and J. 8. McDonala, United States.) 

14,237. FLusHinc Apparatus, W. P. Thompson.—(A4. 
W. Maraun, Germany. 

14,288. Hats, E. W. Barton, Manchester. 

14 239. Puzzug, N. Meiland, Manchester. 

14,240. Toy, J. Forster, Birmingham. 

14,241. Cut-orr Enoines, I. F. Thompson and W. L. 
Palmer, London. 

14,242. Toy, F. W. Kitto, London. 

14 243, Winpineo Carico, I. D. Whitaker, Keighley. 

~—. Quantity RecisTeRine Tap, &c., C. Lotinga, 


14,245. SECTIONAL Mast or Pore, F. L. Stephenson, 
London. 


14,246. Inpico Vat, A. Ashworth, Manchester. 

14,247, Trrp VaLve-GEAR of MoTIVE-POWER ENGINES, 
C. Day, Manchester. 

14 248, Soapine and WasHinc Macuings, T. O. Arn- 
field, Manchester. 

14,249, Ceriine Frxinas for Exectric Licuts, J. 0. 

rdlestone and 8. B. Tatham, London. 
14,250. SLop-paiL and CommopE ComBINED, 8. P. Wood, 


14,251. Frne-anns, P. M. J tice.—(C. P. N. Weatherb 
. - - M. Jus le . &. ave 
United States.) se 





14,252. Screws, C. D. Rogers, London. 
14,258. EveLet for Boors and SHozs, H. Gore, The 


14,254. _ for Hotpixnc Matcues, &c., J. Brown 
and R. Scott, London. 

14,255. Corrucatep AsH Bucket, T. Booth, West 
Hartlepool 

14,256. CycLe Sappies, &c., H. J. Cook, Crabbs 
Cross 


14,257. Dyzine or Wasutnc Yarn, J. Ashworth, F. 
&choles, and R. Hunt, Manchester. _ 

14,258. Gas Fire Basket Fret, W. Unsworth, War- 
ri 


ington. 
14,259. WrovGut-1now or STzeL Pirzs, G. H. Lloyd, 
Birmingham. ’ 
14,260. Propusion of Suips, J. Hendrie, Liverpool. 
14.261. Pressinc Copper Banps on STeEL PROJ KUTILES, 
J. 8. Taylor and W. Challin, Birmingham. ’ 
14,262. Evecrric Switcues and Cur-vur, &c , G. Wil- 
kinson, London. 

14,263. APPLiIances for SuspenpinG Birpcsces, &c., T. 
Holder, London. 

14,264. Manuracture of Trousers, J. Holland, Lon- 


on. 

14,265. Manvracture of Carpican Jackets, J. Hol- 
land, London. 

14,266. Tza-pkyinc Macuinery, H. Thompson, Lon- 


on. 

14,267. Seiy-stoppixc Motions, W. H. Hoyle and J. 
Taylor, London. 

14,268. Recorpine the Pressure of Gas, W. R. Chester 
and R. Selby, London. 

14,269. Toy Apparatus for PLayino Gamgs, J. Taylor, 


London. 

14 270. Puotocraruic Sautrer, H. Trunberry, Lon- 
on. 

14,271. Fisu-pLates for Rartways, F.C. Winby, Lon- 
on. 

14,272. Looxine-ciass and Mepium, F. H. Mortlock. 
London. 


on. 
14,273. CoLtars for Sprnpvgs, J. Paton, jun., London, 
14,274. Apparatus fur Maxine Cuains, J. Kinder, 


Londen. 
14.275. Ruiers for Rutinc Macuiyes, A. B. Ryde, 


on. 

14,276. Ovens, G. J. Hutchings, London. 

14,277. WaTcH-sTanD, R. Bresch. London. 

14,278. CoIn-FREED MecuanisM for Monsy Boxes, A. 
J. Gaunt, London. 

14,279. Maocnetic Separator, H. J. Haddan.—(G. 
Conkling, United States.) 

14,280. SEPARATING Macwetic from NON-MAGNETIC 
Partictes, H. J. Haddan.—(G. Conkling, United 
States. 

14,28]. Hzatisc Cements and Hypraviic Ling, §. 
Jorgensen, London. 

14,282. Door Bett MecuanisM, H. Leach, London. 

14,283. Dress Cuart, J. Penley, London. 

14,284, dioughby, oe and Lowering Boats, W. 
H.W , Glasgow. 

14,285. Gann. H. H. Lake.—(A. M. Young and A. C. 
Smith, United States.) 

14,286. Pipe Coup.ine, W. H. Slinn, London. 

14,287. Gas, M. A. Morse, London. 

14,288. Meta, Rattway S.Leerers, B, W. Ellicott, 
London. 

14,289. RecuLatTine the Suprty of Air to FuRNACE®, 

. Powers, London. 

14,200. ELevaTep Raitways, H H. Lake.—(L. J. Cody, 
Onited States.) 

14,291. Manuracture of Gas, 8. Pitt.—(C. B. Harris, 
United States.) 

14,292. Oxipisinc AGENT, J. Procter, London. 

—_, Hats, &c., for Lapizs, C. Wells and L. Ritchie, 


mdon. 

14,294. Dyz CoLtours, H. H. Leigh.—(R. G. Williems, 
United States.) 

14,295. Device for TRAVELLERS as a LEG-REsT, &c., C. 
B. Batten, London. 

14,296. Fotpinc Peramsoiators, H. H. Lake.—(J. 
Ellis, United States.) 

14,297. Gatvanisinc Metat Strips, &c., N. Vibart, 


London. 

14,298. ComPpresseD Spices, E. Heinrich, London. 

14,299. Compass Point Centre, F. R. Martin, St. 
Albans. 

14,300. Opgninc INTERNALLY-STOPPERED Botttes, C. 
Crastin, London. 

14,301. Apparatus for Cuippinc Horszs, T. Morgan, 
London. 

14,302. Copyinc Letters, &c., H. C. Standage, 

ndon. 

14,308. Azo-coLourinc Matters, A. G. Green and T. 
A. Lawson, London 

14,304. Azo-cotourntinc Matrers, A. G. Green and 
T. A. Lawson, London. 

14,305. Letrer Fites, J. Pohl, London. 

— Musica. InstRUMENT Barre.s, L. A. Barber, 


don. 
— Barrows, J. C. Matthias and J. Nightingale, 


mdon. 
14,308. Hotpixc Umpreruas, &., P. R. J. Willis, 
London. 
14,309 NeckTiEs, —. Potherat and —. Morhange, 
London. 
11th September, 1889. 
me, Reocister1nc Mortice Lock, J. Newnham, 
don. 


14,811. CigareTTEs, E. M. Solomon, London. 

14,312. Stop Inpice for Gas Meters, W. A. Mcl. Valon, 
London. 

14,313. Lirg-savine Apparatus, W. Bone, Grantham. 

14,814. ADVERTISING, H. Miller, London. 

14,815. Kyirrep Jackets, A. and A. B. Hughes, 
London. 

14,316. WATERPROOFING MATERIALS, J. Grunhut and 
E. and F. B. ae Leicester. 

eg Cieantinec Grooves of Ras, F. Bransby, 


ristol. 
—_ Vatves for Steam, &c., ENcings, J. Hamilton, 
iw. 


14,319. Hotper Fastentnos, J. H. Ross and E. E, 
Atkins, Birmingham. 

14,320. Winpow Sasues, J. McRobbie, Glasgow. 

14,321. BrusH-HotpERS of DyNaMo-ELECTRIC Ma- 
cungs, G. E. Dorman, Stafford. 

14,322. Toy Brivce Erections, B. Pitt, Bristol 

14,823. DouBLe-KNiFE Reapina Macuine, J. and J. 

‘airbairn, Roxburghshire. 

14,324, IncuBator, J. W. 
Mayes, Elveden. 

14,325. Cigarettes, G. W. Greener, Newcastle-upon- 


Ellis, Stretford, and J. 


e. 

14,326. ORNaMENTING Cakes and Biscuits, R. Wells, 
Scarboroug! 

14,827. CoLourrnc Poisonous Susstances, A. H. 


en, don. 
14,328. Lanpina Net, H. Jones, Sheffield. 
“ee. Curr for Raising and Lowerine, J. Goodwin, 


mdon. 

14,330. CLEANING CaRPETs, G. Wigley and T. Warsop, 
ottingham. 

14,331. Propuction of Fiour, MEAL, &c., E. Haughton, 


mn. 

14,332. Lusricatinc DovuBLinG Sprnpies, W. Westley, 
London. 

14,333. INCANDESCENCE Lamp Movunt1no, F. W. Arnold 
London. 

14,334, Type-weiters, C. Spiro, London. 

14,335. ADJUsTABLE BREAK Biock Pan, A. Hopton, 


ndon. 
14,336. SurcicaL Boot for Invauips, C. B. Brown, 
ndon, 
14,387. CoIn-FREED Apparatus, A. F. Ll yd, London. 
C. A. Sahlstrém and J. C. Brom- 


b 

14,839. Vatves, H. Trott, London. ; 

14,340. Brpsteaps, J. Harrington and J. Hopper, 
London. 

14,341, CARRIAGE or VELOCIPEDE Sprinos, J. Harring: 
ton, London. 

14,842. Erecrric Licht in Rartway CARRIAGES, J. C. 
Mewburn.—(La Société Anonyme pour le Travail 
Blectrique les Métaux, France.) 
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—o Woop Paving for Srreets, W. A. Dixon, 


mdon. 

14 344. Hotpers for Biorrinc Paper, &c., J. Ide, 
Loudon. 

14,345. Orcans, R. G. Goatcher, London. 

— Hartisc Knives and Forks, 8. Stocks, 


on. 

- Recepractes for Cicars, Carns, &c., H. 
Klinker, London. 

—, Borinc or TunneLuinc Macuunss, R, Stanley, 

mdon 

14,349. Apvertisine, W. C. Owston, London. 

14 350. Cuttnary Uressits, J. Fordham and E. A. 
Smith, London. 

14,351. Cenrertne, F. Trabert, London. 

14,352. Horsesnoes, H. J. Haddan.—(F. Rabosée, 
Belgium.) 

14,353. Money Sorrer, H. J. Haddan.—{P. Delbos, 
France.) 

14,354 Recutatinc Motive Power, R. H. Thorpe, 
London. 

14,355. Comprsep Woop and Mertat Doors, J. Tall, 


ndon. 

14,356. AuTomaton Toys, W. Stranders and J.J. Perry, 
London. 

ot Rerininc, &c., Precious Merars, E. Dodé, 


mdon. 
14,358. Wrxptnc Corrine Frames, B. Willcox.—(La 
Societe G and H. Bauche, fréres, France.) 

14,359. Bepsteap, E. Moon, London. 

14,360. Carrs, L. Palmer, London. 

14,361. Arracnrnc Necktie to CoLLar-stup, H. A. 

Williams, London. 
oe Matcues, I. G. Gomez and P. Franco, 
ndon. 


12th September, 1889. 


14,363. Stoppers for Borriss, Jars, &., W. H. Jones, 
London. 

14,364. Extractinc OLeacrnous Martrers, E. Mans- 

. Pgh nee 

4,365. Trussine Casks, N. Drummond, Glasgow, and 
H. M. Nicol, Dundee’ - : 

14,366. Arc Lamps, W. S. Boult, Birkenhead. 

14,367. Buckues, E. Turck, Liverpool. 

14,368. eens CarniaGE Doors, P. Ogilvy, Kirkin- 


tilloc’ 
14,369. Exerpitinc Pictures, &c., A. J. Grayston, 
rmingham. 
14,370. Puzzie or Game, T. J. Millward, Birmingham. 
14,371. TurNinG over Hor Incots, T. Williamso: 
Scotswood-on-Tyne. 
14,372. Boots and Suogs, L. oe London. 
14,373. Lamps, J. Thomas, London. 
14,374. Evecrric Arc Lamps, G. E. Dorman, London. 
14,375. NEEDLE-THREADING Devices, E. Stauber, 


mdon. 
A CENTREING and SHaPrnc Macuing, G. Wagner, 
mdon. 
14,377. Marntarsinc Unirorm Currents, J. M. 
Bradf in. 


ora, le 
14,378. Gas Motor Enorng, J. Shaw, Leeds. 
14,379. Om Cans, G. J. Hu London. 
— TeLecrapsy, G. Allan and J. Wallace-Brown, 


verpool. 

14,381. Bunsen Burners, F. lemen, London. 

14,382. Mera, HEEL-PLaTEs Poy meng J. Arnold and 
F. Bevan, Birmingham. 

14,383. Firtinc Borris, W. Cooper, Salford. 

14,384. Fisnine Cree, H. H. Cordes, London. 

14,385. Inpicatinec Heicut of Wartsr, T. F. Fairlie, 
London. 

14,386. Surps or Vesse.s, P. A. Barnard and G. 8. Levy, 


on. 
— es Loops, B. G. Cope, Bloxwich, near 


14,388. Preparinc Cotours for Wririxe Inxs, R. 
Ashton, Manchester. 

14,389. Gumminec Macatnes, C. and J. 8. Hudson, 

kton-on-Tees. 

14,390. Transmit: 1nG ELectric Currents, G. E. Dor- 
man, Stafford. 

14,391. Devivertnc Tickets, J. Morecroft and J. 
Williams, Manchester. 

14,392. Music Stanps, C. W. B. Madden, Manchester. 

14,393. Sprinc Bracket for Bicycies, G. Darbey, 


risto! 
14,394. Wasninc CLotues, J. Holland, Birmingham. 
13,395. Liguipisinc Process, R. B. Baugh, Birming- 


ham. 
14,396. Woxpow Fastener, C. Cavill and 8. Lawrence, 
Birmingha: 


gham. 

14,397. Guns, J. C. Fell—(S. H. Emmens, United 
States.) 

14,398. TRansmitTtixc PowEr by ComPpREssep Arr, H. J. 
Allison.—(C Cummings, United States ) 

oo Tramway and Rattway Razts, N. Fitzgerald, 

mdon. 

14,400. CrrcuLatine Liguips, J. Gamgee, London. 

_——. Cups for Firruves of VELociPepgs, H. Lucas, 

ndon. 

14,402. CLassinc and Bixpinc TOGETHER LetTeRrs, &c., 
Comte de la Salle de Rochemaure and E. Latté, 
London. 

14,403. Dentat PLate Metat, J. P. Michaels, London: 

14,404. Pressure Fiurp Motors, J. Murrie, Glasgow. 

14,405. Brock Printine, R. McCinlay, Gla: 


Sgow. 
14,406. TrEaTMENT of ALCOHOLIC Liquors, J. Hutchi- 


son, Glasgow. 

a Constructios of Aquaricoms, W. Cutler, 

on. 

14,408. Fouxrpry Sanp, J. Patrick, London. 

14,409. Inx-pors, E. A. London. 

14,410. Toys, B. P. Stockman, London. 

14,411. Jiecrrs for Coat, J. Imray.—(J. Bartsch, Ger- 
many 

14,412. Teacuinc Warrina, F. Oudot, London. 

14,413. Brakes, F. Shanks, London. 

14,414. Frrnoe, E. Bills, London. 

— Horsespors, H. Gillbanks —(A. Rospini, 


y. 
14,416. Furnaces for Me.tisc Purposes, F. Radcliffe, 
London. 


13th September, 1889. 


14,417. Permanent Frre-escarPe, J. W. Weeks, London. 

14,418. Macuines for TyPe-pistrisuTine, &c., J. F. 
Higgins, London. 

— Scpportine Sasnes, &c., T. Widdowson, Shef- 

eid. 

14,420. Tor, &c., Protector, G. Stott, Rochdale. 

14,421. SusstirvTe for ORNAMENTAL T1LEs, J. Frazer, 
Birmingham. 

14,422. Fasteners, W. Read, Birmingham. 

14.423. Speep Iypicators, C. 8. Snell and A. Thomp- 
son, . 

14,424. Water Gas, H. Williams, Manchester. 

14,425. CarBurettinc Gas, &c., H. Williams, Man- 
chester. 

14,426. Compounp Lever Crank, H. and J. H. Ford, 
Macclesfield. 

— Compinc Macuryes, 8. Ackroyd and G. Dixon, 


Leeds. 

14,428. REcorDING Apparatus for Enornes, J. Higgin- 
son, jun., Birmingham. 

14, 429. ADsUsTaBLE Reapixe Desk, J. J. Clipsham, 
Liverpool. 

14.430. Lusaicants, A. Banks and A. Ness, Stockton- 
on-Tees. 

14,431. Looms, L. Bollman, Vienna. 

14,432. Sarery Lock for Venicies, J, Brindle, R. L. 
Reade, and J. Taylor, Manchester. 

14,433. GLazinc Roors, &c., G. Deacon, Northampton. 

14,434. Soapinc and Sponornc ComBineD, M. Robinson, 
Winchester. 

14,435. Prevention of Fraup, T. Spencer.—(J. J. 
Mocky, New Zealand.) 

14,436. Caps, W. Arnold, Llandudno. 

14,437. Batus, H. Baxter, Liverpool. 

14,438. Drawrne Corks, W. and H. Whitehead, Tot- 


tington. 
14.439. LeaTHER Sxivinc Macuryes, O. E. Lewis, 
London. 





.~ REVERSIBLE CrocHet Hooks, J. Cottrill, 


14.441, ARINE Sounpine Apparatus, W. C. Morison, 


xstowe. 
14,442. Batioons for Apvertistnc, E. H. 8. Bruce, 
London. 


14,448. Cookie, &c., Pots, T. Robinson, London. 
14.444. Knirrep Jackets, A. and A. B. Hughes, 


London. 
= —~ ee &c., R. P. Cato and W. Tisdale, 
vi . 
14,446, ApveRTIsInG Device, W. F. Calvert, Liverpool. 
14,447. Evecrric Ram or Tramway Cars, W. P. 
Thompson.—(S. A. Bemis and L. Pringst, United 
‘ates ) 
14,448 Evecrric Cuarr, E. Moross, London. 
—— Surps’ Propecters, R. Morris, Doncaster, and 


. Mitchell, . 

14,450. Brusnes for CLeantne Lamps, A. Dickinson, 
W. Emsley, and E. Seed, Bradford. 

14,451. Stzare Yarn, J. H. and T. Pickles and A. 
Hitchon, Accrington. 

14,452. Lees of Fotpine Cuarrs, T. Perry and Son and 
H. Garner, jon. 

14,453. Recucatinc Dynamo-ELEcTRIC Macuines, H. 

rand R. P. Wilsov, London. 
14,454. Suop Pas, &c., C. Clarke, London. 
14,455. Apvertisinc, W. P. Warren and E. Jukes, 


Egham. 
14,456. Rack for the Corps of Wixnpow Buinps, J. 
ieston, jon. 
0 Seon for Ou Lamps, F. J. Allison, 


jon. 

14,458. Stove, E. Lawrence, London. 

14,459, Lockine Rattway CaRRIAGE 
Bowder, London. 

14,460. Exvevorss A. Prentice. Glasgow. 

14,461. Cueckine Fargs, C. 8. Foster, London. 

14,462. Weitpixc Impure Scrap Inox, A. J. Campion 
and J. E. Tenison-Woods, London. 

14,463. Rotary Brusues, F. Y. Wolseley, London. 

14,464. E.ecrriciry Meters, E. Betault. London. 

14,465. Nove. Musicat Instrument, J. Hickisson, 


Doors, A. 


mdon. 

14,466. Coatine Metat Priates with Tin Terveg, I. 
Butler and T. J. Rickard. 

14,467. CoLouRINneG ARTIFICIAL FLowers, J. E. Stros- 
chein, London. 

14,468. VentiLators for Hats, J. V. Paur, London. 

14,469. Tupe Stopper for Marine Boriers, &c., 8. A. 


o jon. 
14,470. Metaiic Prtiars, Posts, &c., H. Johnson, 
London. 
14 471. Door Kyockers, 8. E. Baldwin and F. H. Var- 
ley, London. 
of Preparinc Corrser, A. Martin, 


14,472. Process 

London. 
14,473. Sort-Back Sree:, M. A. Howell, jun., London. 
14,474. Fricriona, Reversine Gear, A. W. and J. 


nm, on. 

14,475. Suippinc and Unsniprine Coat, &c., A. W. 

Rol m, on. 

14,476 Deravecat Exciuper for Doors, A. W. Robert- 
son, London. 

14,477. Menstruation Betts, J. Teufel, London. 

14,478. Stays, J. Teufel, London. 

14,479. Furnitvre Pouish. J. Hanson, London. 

14,480. Gearinc Wueets, E. Friinkel, London. 

14,481. Assistive the Transit of WHEELED VEHICLES, 
D. Moon, London. 

14,482 Lockine ApPpaRatus FREED By Corn, E. Thom- 
son, on. 


14th September, 1889. 


ae Discuaroine Gas or Liqurp in Case of Fire, C. 

. Peal 5 

14,484. Snips’ Pump, F. Lucich, Bristol. 

14,485, MaGNETO-ELECTRIC Bets, A. Greenwood, Cal- 
verley, near Leeds. 

14,486. ApsUsTABLE FreET-saw Frame, C. F. Egelstaff, 


Bristol. 

14,487. DiapHracM Cock for Gas, J. and A. Zehren, 
aris. 

14,488. Waste WarTer-cLosets, J. and A. Duckett, 


ion. 

14,489. PREVENTING OVER-WINDING in CoaL-minEs, W. 
E. Hobbs, London. 

14,490. Maxine and Coverinc Cicaretres, B. Button, 
London. 

14,491. VeLocirpepe Drivinc Mecnanism, H. Arnz, 

anchester. 
14,492. Coitpren’s Mai Carts, &c, B. Poole, Bir- 


m \ 
14,493. Testinc Pire Jornts, B. Meriam, London — 
(Date applied for under Patents Act, 1883, Sec. 103, 
15th Fe’ , 1889, being date of application in the 
United States. } 
14,494. Srrainisc Paper Pur, T. Volstorf, Man- 
hester. 


c : 

14,495. Pickusa Motion for Looms, J. and B. Thomp- 
son, Manchester. 

14,496. Stoprertnc Bortves, J. Brindle, R. L. Reade, 
J. Taylor, and C. J. Hall, Manchester. 

14,497. RatLway Repuction Caart, R. Nuttall, Whit- 


worth. 

14,498. Muxinc Cacgs, J. Brindle, R. L. Reade, J. 
Taylor, and C. J. Hall, Manchester. 

14,499. Proiectinc Wrepows and Doors, R. Hannan, 


14,500. FILTERING Szwace, T. and J. Jones, Sedgley, 


near ley. 

14,501. Darninc Macuins, H. Nathan, Bristol. 

14,502. Varyinc Spreep of Cycies, G. Lilwall and M. 
de Bentley, Stratford-on-Avon. 

14,503. Extractine Vaccine Lympu, G. Lilwall and M. 
de Bentley, Stratford-on-Avon. 

14,504. Evectricat Instrument, W. H. Douglas and 
T. H. Parker, Birmingham. 

14,505. Brusues, J. R. Kempe, London. 

14,506. Sopptyinc Gavucep Liquip, J. G. Chapman, 


on. 
14,507. Surracine and Giazinc Macaings, R. Sugden, 
Manchester. 
14,508. es Paper Luminovs, J. A. Causton and J. 
on. 
—, Mons of Conveyance of Freicut, W. E. Fowler, 


on. 

14,510. Framinc or Partition, A. Egerton and F. W. 
Colls, London. 

14,511. Mecuanicat Toys, A. 8. Betts and J. M. Wel- 


on, on. 

14,512. Saw, J. Donkin, Birmingham. 

14,513. Maxine, &c., AERATED WaTERs, J. G. Lorrain, 
London. 


14,514. Mrscinc Macutyes, T. Williams, jun., London, 

14,515. Fire-proor Crriines, Wats, &c., A. J. Paris, 
Glasgow. 

14,516. Puzzue, J. L. Hinde, London. 

“se 17. InstruMENT for CLEanINc Harr Bruszes, C. 


tist, London. 

14,518 Orcan Pepa, F. W. Barker.(G. L. Foster, 
United States. 

14,519. Strap Fasteners, C. Sparks, London.—[Date 
applied for under Patents Act, 1883, Sec. 103, 14th 
February, 1889, being date of application in the 
United States | 

14,520. Paevent.nG Roarine in Horses, C. L. Brown, 
London. 

14,521. Wueexs, R. H. Agnew, > el 

14,522. TiLT1no Steer Incorts, J. Neilson and J. White- 

Ww, Ww. 
14,523. Proppinc Trexs, H. Hubler, London. 
14,524. Coin-FREED APPARATUS for DisPensino Liquor, 


b 8, on. 

14,525. Crurcumsa and Usciutcninc REVOLVING 
1s, A. Brancher, London. 

12,526. Puscuine Steet, W. Humphreys and I. Wyer, 


London. 
14,527. Rock Dritus, J. W. Cann and R. E. Commans, 


London. 
14,528. Buna, G. F. Redfern.—(E. Deulin, Belgium.) 
14,529. Revo.vine Tarcet, J. Johnstone, London. 


14,530. Automatic MonEy-soRTERS, E. Moller, London. 





14,531. SuppLyinc Mituine Dyes to Hat Fetts, R. 
Rosskothen, London. 

14,582. Makino SprraLLy Wounp Toses, J. Wiisten- 
hofer, Germany. 

14,583. Pencit Pornt Protector, W. Floor and R. 
Bolt, Bath. 

14,534. Doxs, R. Steiner, London. 

14,535. TREATING Hives, &., Preparatory to Tan- 
NING, M. Heslop, London. 

14,536. Grinpine Mitts, R. Norwood, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 





408,334. Devick ror Suspenpinc Execrric Con- 
puctors, 7. E Adams, Cleveland, Ohio.—biled 
January 9th, 1889. 

Claim.—In a device for supporting electrical con- 
ductors, an insulator pin constructed with a recess or 





depression for the ption and attach t of a bent 
portion of the conductor, substantially as set forth. 


408,357. Device ror SHaRpenine Saws, W. Auttan, 
Picton, Ontario, Canada,—Filed November 80th, 


1888, 
Claem.—(1) The rake guide, with slotted sides, jointly 


[408,387] 2 i 


with bevel guide P, substantially as described. (2) 
The bevel guide P, secured as above described, jointly 
with the rake guide, substantially as described. 


408,408. Dynamo-rLectric Macuine, &. Z. de Fer- 
ranti, Hampstead, County of Middlesex, England.— 
Filed November 30th, 1888. 

Claim.—{1) An armature for a d o-electrical 
machine, composed of a number of coi around 
the circumference of a disc or wheel, and each formed 
from a corrugated or interlocking strip of metal, so 
that the several layers of the coil interlock with one 
another. (2) An armature for a dynamo-electric 
machine, having the centre of each of its coils of ins'- 
lated conductor filled in with a composite structure of 
non-magnetic metal and insulation so arranged as to 
be free from induced currents. (8) An armature for a 
dynamo-electrical machine, composed of a number of 
coils ranged around the circumference of a disc or wheel, 
and each formed from a corrugated or interlockin 
strip of metal, so that the several layers of the 
interlock with one another and with the centre of the 
coil filled in with a filling of strips of metal separated 
by insula’ terial—such, for erent asbestos. 





iting ma‘ 
(4) An armature for a dy i 

com of a number of coils or bobbins of insulated 
eonductor held in metal shoes, which are ran, 
around the circumference of a disc or wheel with insu- 
lating material interposed between the wheel and 
shoes. (5) An armature for a d o-electrical ma- 
chine, composed of a number of coils or bobbins of 





tween the stems and wheels, and blocks I of insulating 
material around the stems to come between the 
shoes and the disc or wheel. (11) In the armature of 
a dynamo-electric hine, the combination of the 
insulated bobbins and their supports, the disc or 
wheel that carries them, and insulating material 

red or cast between the wheel and bobbin supports 
his) In an armature for a dynamo-electric machine, 
the combination of the supporting disc, wheel, or 
body, the bobbins, and interposed Testinlion of less 
thickness between adjacent conducting parts than the 
distance over or along the surface o te insulation 
exposed to the air between the which it is desired 
to insulate, whereby surface — is diminished, 
(18) An armature for a dynamo-electrical machine 
composed of a or wheel having ranged around its 
circumference coils of flat conductor havi insulating 
material between adjacent flat surfi nd covered at 





‘aces an 
their sides with sep y applied insulating material 
to come between them and the magnet pole-pieces, 
cy A dynamo-electrical machine having the fixed 

eld ets insulated from the frame of the machine, 
(15) A dynamo-electrical machine in which there ig a 
circle of magnet pole-pieces of alternate polarity at the 
side of the revolving armature, coupled in pairs at 
their rear ends, and secured by insulating material to 
the frame of the machine, 


408,487. Strainer ror Suction Pirgs or Pomps, 
O. H. Jewell, Chicago, Ill.—Filed January 26th, 





1889. 
Claim.—{1) A strainer for the suction pipe of a pum 
or syphon, consisting of a wire spiral secured with 
one end to a coupling nozzle rig with a guide 
yoke that extends into the spiral, and with its other 
end to a cap having an eye for the collared shank of 
an adjusting screw tapped into the guide yoke for 
elongating or contracting such spiral, substantially as 
and for the purpose set forth. (2) A strainer for the 
suction pipe of a pump or syphon, consisting of a 


[408,487] 
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te 


ll 
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pti 





wire spiral secured with one end to a coupling nozzle 
that extends into the spiral, and with its other end to 
a cap having an eye for the collared shank of an 
adjusting screw tapped into the screw nozzle for elon- 
gating and contracting the spiral, said screw being 
provided at its lower projecting end with a handle for 
turning said screw, all substantially as set forth. 


408,530 Mope or Forminc ScREW-THREADS UPON 
Screws, C. D. Rogers, Providence, R.1.— Filed Feb- 
ruary 2\st, 1889. 

Claim.—(1) The hereinbefore-described process of 
swaging screw-threads upon screw-blanks, which 
consists, first, in forming the thread on the point 
portion by. suing reciprocating swaging dies into 





ivsulated conductor beld in metal shoes, which are 
ranged around the circumference of a disc or wheel, 
and which are formed with radial stems which pass 
into radial holes formed in the circumference of the 
wheel, and insulating material interposed between the 
wheel and shoes. (6) An armature for a dynamo- 
electrical machine, composed of a disc or wheel having 
holes formed radially into its circumference and other 
holes formed at the side, near the circumference, into 
which the radial holes enter, and of metal shoes carry- 
coils or bobbins and formed with stems to pass into 
the radial holes, and of nuts or collars contained in the 
side holes and screwed or secured on to the 
stems, and of a filling of insulating substance inter- 
i between the sides of the holes and the stems 
and nuts or collars. (7) An armature for a dynamo- 
electrical machine, composed of a disc or wheel ha 
metal shoes rang’ around its circumference 
separated from it by thickly interposed insulating 
material, coils of insulated conductor held in pairs in 






———. | 
ttle, 


dy 





w 





the shoes, and filling blocks placed between the coils 
and the bottom of the shoes, }: with one half in 
one shoe and the other half in the next to it, and 
insulated from them both. (8) An armature for a 
dynamo-electrical machine, com of a disc or 
wheel having holes formed radially into its circum- 
ference, other holes formed at the side, near the cir- 
cumference, into which the radial holes enter, metal 
shoes formed w.th stems to into the radial h 
nuts or collars contained in the side holes and scre 

or secured on to the radial stems, and a filling of insu- 
lating substance—such, for instance, as sulphur—inter- 
pa (te erag sides of the holes and the nuts or 
collars and stems, coils of insulated conductor held in 
pairs in the shoes, filling blocks away 

coils and the bottom of the shoe, lying with one half 
in one shoe and the other half in the adjacent shoe, 
and insulated from them both. (9) An armature fora 


of a disc or 
wheel having metal shoes 
insulated conductor ran, around its circumference, 
stems projecting from the shoes and secured to the 
disc or wheel, in 
sulators of 


wheel. (10) An armature for a dynamo-elec 
chine, com of a disc or wheel having metal shoes 
carrying or bobbins of insulated ov 

around its circumference, stems projecting from 
shoes, interposed insulating ma’ interposed be- 








m4 erewith ; next, continuing the forming 
of the thread upon the shank portion by one or more 
sections of swaging dies moving to and fro, and finally, 
finishing the thread by the joint action of all the said 
dies. (2) The hereinbefore-described process of swaging 
screw- upon screw-blanks, which consists in 


[408,530] 





forming the thread in connected sections, first producing 
the thread u the point portion; next, continuing 
the thread therefrom upon the shank in one or more 
successive sections by swaging, and finally, subjecting 
the entire threaded portion to the simultaneous action 
of the sw mechanism to reduce and finish the 
(8) « hereinbefore-described process of 
swaging screw-threads upon screw-blanks, the same 
con: ing in, first, swaging a thread upon the point 
portion of the mechanically revolving Plank: next, 
continu the said thread therefrom upon the cylin- 
di on of the shank of the revolving blank by 
por on J the thread thereon in one or more connected 

ons, and finally, subjecting the entire threaded 
portion to a simultaneous action of the swaging 
mechanism to finish the threads. 


408,681. Sprinkuine Apparatus, A. Mayer and H.G. 
Stiebel, Cincinnati, Ohio.—Filed June 22nd, 1887. 
Claim.—In a street sprinkler, the combination of a 
wheeled reservoir, one or more circular brushes 
arranged to rotate horizontally at the rear of the same, 
driving connections with the bearing wheels and 


[408,631} 























water connections with the reservoir, whereby the 
forward travel of the vehicle distributes the water to 
the rear and sides in a horizontal expanding shower 
of finely divided particles from the brushes, substan- 
tially as set forth. 











Sept. 27, 1889. 


THE ENGINEER. 


261 














PRACTICAL ILLUSTRATIONS OF DYNAMICS. 
By A. G., GREENHILL, F.R.S, 
No. IL. 
WEIGHT AND Force. 


IV. We must now determine the motion produced by 
agiven force acting on a body of given weight, so that our 
third fundamental unit, the unit of weight, must be intro- 
duced. We use the word weight advisedly, so as to agree 
with the precise language of the successive Acts of Parlia- 


ment. 

The British unit of weight is the pound, derived, 
like the French word poids, from the Latin pondus, a 
weight, which is defined by Act of Parliament, 18 and 19 
Vict., c. 72, 30th July, 1855, as a weight of platinum, 
marked P.S., 1844, 11b., deposited in the Office of the 
Exchequer. In the words of the Act of Parliament, this 
lump of metal “shall be the legal and genuine standard 
measure of —— and shall be and be denominated the 
Imperial Standard Avoirdupois Pound, and shall be 
deemed to be the — standard measure of weight from 
which all other weights and all other measures having 
reference to weight shall be derived, computed, and ascer- 
tained, and one equal seven thousandth part of such 
pound avoirdupois shall be a grain, and five thousand 
seven hundred and sixty such grains shall be and be 
deemed a pound troy.” 

In defining the unit of length, the temperature must be 
specified, 62° F., in the Act of Parliament; but in 
defining the unit of weight, the Act of Parliament does 
not specify the temperature, height of barometer, height 
above sea-level, &c., as given in the “ Pocket-book of 
Electrical Rules and Tables,” p. 35, by Munro and Jamie- 
son. These details would only be required in making 
accurate —_ of the platinum pound weight in a dif- 
ferent metal, when the correction for the buoyancy of the 
air must be allowed for. 

(1) Suppose, for example, we are making a brass or 
gun-metal copy of the standard platinum pound weight, 
and that the thermometer, barometer, oy hygrometer, 
are such that the specific gravity of the air is ‘00126, the 
specific gravity of brass being 8°4, and of platinum 21 at 
this temperature. Then, if the brass copy exactly 
equilibrates the platinum pound weight in an accurate 
balance, the copy will be too great by xlb., given by the 
equation— 

(1 + 2) (1- 00128 


‘ = 1 — 00126 
84 


or (1 + x) (1 - 00015) = 1 — ‘00006, 
or a 28804 _ 1 = 00000, about 063 grai 
90085 ; grains. 


But if the brass copy is to be exactly a standard pound, 
then to equilibrate the platinum pound a small weight 
y lb. of platinum must be added to it, given by the 


equation— 
00126 00126 
= “eee =] — 
( »( 21 1 84 ’ 
- 99985 __, . : 
or y= 1— ‘99904 ~ 00009, or 0°63 grains, 


meme A the same as «— Chisholm, “ Weighing and 
Measuring,” p. 16. 

(2) Prove that in selling iron of specific gravity 7°8 by 
weight, in air of specific gravity ‘00128, with a balance 
and standard brass weights of specific gravity 8°4, what is 
— Which og ! iron will really be about 27 lb. more. 

‘ ich is the heavier, a pound of lead or a poun 
cork or of feathers? en set 
_ But it is chiefly in ballooning problems that the dis- 
tinction between the apparent weight of a body and its 
real weight when corrected for buoyancy due to the air 
displaced is of the greatest importance. 

As the field of force in which the engineer works is 
that due to the attraction of the earth, the most conve- 
nient unit of force for him to employ is the attraction 
of the earth on the unit of weight, in this country the 
pound ; the engineer calls this force a force of one pound 
—N.B., never a weight of one pound—and this is the unit 
employed invariably in the statical problems of engineer- 
ing and architectural structures on the surface of the 
earth, so that this unit of force is called the statical or 
gravitational unit of force. 

Suppose, now, a force of P pounds to act on a weight of 


W lb.; it will produce acceleration 1 i 
+ ha P Ff celoes, given by the 
f P 
pe, a aa te 


This equation is deduced from a fresh axiom, Newton’s 
Second Law of Motion, which asserts that: “Change of 
motion is proportional to the impressed force, and takes 
oe in the direction of the straight line in which the 
orce is impressed--“ Principia Mathematica,” page 12. 

Here change of motion means what we have called 
acceleration; so that if in a weight of WIb. a force of 
P pounds produces acceleration f celoes, while experiment 
shows that a force of W pounds always produces accelera- 
tion g celoes, in a weight of W Ib., therefore, from New- 
ton’s second law— 

‘ig 


ee 
as stated above, 

Suppose now the force P pounds acts through s feet for 
é seconds, and generates velocity v f.s. from rest; then, 
since $v? = fs, v= ft, 
therefore, }Wv?/g=Ps, Woe/g=Pz; 
the acceleration f not appearing. 

The product Ps of a forse P pounds acting through s 
feet is called the work done by the force in foot-pounds; 
and since Psand } W v?/g are convertible, } W v2 /g is 
called the kinetic energy or stored-up work in foot-pounds 
of W Ib. moving with v f.s. 

The work required to raise a weight of W lb. from rest 
to rest through / feet vertical is Wh foot-pounds; and 





now if the weight is allowed to fall freely 1 feet vertical, 

it will acquire velocity v f.s. given by the equation 
$v?/9 =h, 

so that 4Wr?/g = Wh, 

thus illustrating the equivalence of the work done in rais- 

ing the body and given out again in the shape of kinetic 

energy in falling. 

By analogy, the product P ¢ of a force P pounds actin 
for ¢ seconds is called the impulse in poo’ seams poe 
since Pt and Wv/g are convertible, Wv/g, called the 
momentum or quantity of motion of Wb. moving with v 
f.s., is also expressed in second-pounds. 

Thus, starting from rest, 
4 W v? /g = Ps, the energy in foot-pounds; 
Wv/g = Pt, the momentum in second-pounds. 

But if the body starts with V f.s., 

4 Wv?/g-4W V2 /g = Ps (foot-pounds), 
Wv/g-WV/g = Pt(second-pounds). 

If W is given in tons, then the kinetic energy 4 W v? / 
is given in foot-tons, and the momentum W»v/ g in second- 
tons. 

Generally in what follows it is our intention always to 
specify the units in which the various dynamical quanti- 
ties we employ are measured, as feet, seconds, lb., f.s. 
or veloes, celoes, foot-pounds, second-pounds, &c.; and 
never to use the loose incomplete expressions of “ a length 
8, a time ¢, a weight W, a mass M, a velocity v, an 
acceleration f, &c.,” but always instead “a length s feet, 
a time ¢ seconds, a — W lb., a mass M Ib., a velocity 
v f.s, or veloes, an acceleration f celoes, &c.,” so that the 
convenience of a concise dynamical terminology for these 
quantities will be apparent. At the same time we must 
be sparing in the use of the privilege of inventing new 
terms, for fear of mah. Sg these pages the appearance of 
a mathematical Volapuk. 

Let us apply these formulas to the solution of an im- 
portant practical problem, the determination of the 
amount of work required to transport a carriage of given 
weight W lb. in a given time ¢ seconds, a distance / feet 
on the level, against a uniform resistance of R pounds. 

This resistance R would be that due toa smooth in- 
cline «, in which sina = R/W. We suppose the carriage 
to start from rest, and to come to rest at the other end 
of the journey. 

Let P denote the pull in pounds exerted, and let s 
denote the number of feet through which it must act, 
and v denote the velocity in f.s. which it generates. 
Then, by the preceding principles, since the acceleration 
and retardation are constant, therefore the average velo- 
city, 2/t f.s., is half the maximum velocity v f.s.; or 


vw=2/ /t. 
Again, the kinetic energy of 4 Wv?/g foot-pounds is 
generated by the force P pounds diminished by the resist- 


ance R pounds — through s feet, and dissipated by the 
resistance R pounds acting through / — s feet; and 
therefore 


4 W v?/g = (P - R)s = R(i-8). 
Therefore Ps=Ri; 
so that the work done by the force P is always the same, 
coy | RJ foot-pounds, the work required to trans- 
port the load of W Ib. at uniform speed through / feet. 
an if the force P acts for r seconds during the motion, 
then 

tr=238/v=8t/l = Rt/P, 

or Pr= Re; 
so that the impulse Pr /g in second-pounds of the force 
P pounds acting for 7 seconds, is equal to the impulse R ¢/g 
second-pounds of the resistance R pounds, acting for the 
whole time ¢ seconds. 


Now, supposing the time of the journey, ¢ seconds, is 
assigned ; then— 





eee 
wil — wi 
s=U(1- yeah ree(i- it) 


so that the least possible value of ¢ is given by— 
wil wi 
sgt?R ion J (gyn) 
and then P is infinite, while s and 7 are zero; but Pr, the 
impulse in second-pounds of P lb. acting for r seconds, is 
finite, and then— 
Pr=Rt= /(WR//$Q). 

The velocity v f.s., requisite to carry the weight of 
W Ib. through /ft. against a resistance of R pounds, must 
now be supposed communicated instantaneously by an 
infinitely great force P, acting for an infinitely sinall 
time 7, but such that their product Pr, called the zmpulse, 
is finite, and equal to ,/(WR//3g). In this manner 
we analyse the motion due to so-called impulsive forces, 
to be discussed hereafter. 

As the resistance of the road, R pounds is diminished, 
so the minimum time of the journey, ,/(W//3$gR) 
seconds, is increased, until at last for the ideal case 
of a perfectly smooth road offering no resistance R, the 
minimum time is infinite. This shows the necessity, 
with the improvement of the road, of great brake-power 
for rapid travelling ; the brake-power being applied either, 
as usual, in brakes acting at the surface of the wheels, so 
as to dissipate the kinetic energy of the moving body by 
friction; or, as recently proposed for tramcars, the brake- 
power consisting in a powerful spring, contrived so as to 
store up the energy of the body in stopping it, afterwards 
giving it out again on starting. Provided the weight of 
this apparatus can be kept within reasonable limits, some 
economy may be expected in tramcar working. 

Suppose then, the brakes can be made to call up an 
additional resistance of R’ pounds, then when working at 
_ power the equations of motion given above are modi- 

to 


4 Wv?/g =(P - R)s=(R + R)(/-8), 
the pull P pounds being taken off, and the brake resist- 





ance R’ pounds applied simultaneously. Also, as before, 
v =21/t=28/7; 80 that now, given /, ¢, W, Rand RP, 





¢., B+ er , and therefore 
t P+R 
Wit _ (P-R)(R+R) ; 
Sgt? P+R : 
WR’ U 
R+ —— I —- 
or, P baler. R’_tgt? ’ 
peers. aTght A 
R+Rk sgt 
ea oe $y WwW at . 
me tek fui Oe eT 


and the work required in foot-pounds is 
WR l 
Pe=(Ri gen ye) 

For a smooth level road we put R=0. The minimum 
. . , Ww l ; 
time of the journey is now if ( RR ig) seconds ; 
and the body, or carriage, weighing Wlb., must now 
jump off with velocity VA (2+* 2g ) f.s., and 


momentum if { W(R+ R) G } second - pounds 
under the influence of the equivalent impulse, supposed 
to act instantaneously. 

These principles established will enable us to solve any 
problem of railway motion in a short run on the level 
from one station to the next, when the pull of the engine 
and the resistance of the road are taken as uniform. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPO 


TS. 


France: Trade of Bayonne in 1888.—British shipping entering 
Bayonne in 1888 increased by 2060 tons, or 4°55 per cent., but 
decreased in proportion of the whole from 22°6 to 21°6 per cent. 
Coal from England increased by 3749 tons, or 3 per cent. The 
ironworks at Le Boucan, one of the largest users of English 
coal, continue to steadily develope. No decision has been come 
to which branch railway from Orres should be constructed. 
The Chamber of Commerce favours that of St. Etienne de 
Balgarry, on account of the minerals in that locality ; but as no 
company has been formed to work the mines, the Government 
is not well inclined to the project. English capital might help 
the mineral resources, and thus influence the Government to 
favour the construction of the line, which would be a great 
advantage to the port of Bayonne, and save English steamers 
entering with coal having to proceed in ballast to Bilbao and 
Passages to ship iron ore. The state of the port continues to 
improve, and the works of improvement are to be carried on 
continuously. 

France: Trade of Bordeaux in 1888.—The general results 
of last year’s trade were unsatisfactory. Imports increased by 
51,576 tons, or 3°95 per cent. over 1887. Coal, almost 
exclusively from British ports, increased by 32,475 tons, or 8 
per cent. Prices were low during the first part of the year, 
when the strikes of the miners in Wales gave a sudden impulse 
to their upward course; after September, to the end of the year, 
a gradual rise was maintained, which caused prices to be quoted 
at the end of December 25 per cent. higher than they were 
twelve months previously. Copper increased by 4682 tons, or 
13°67 per cent. Iron and steel decreased by 2851 tons, or 19°65 
per cent. Exports decreased by 33,074 tons, or 4°5 per cent. 
Iron and steel manufactures by 14,348 tons, or 83°1 per cent. ; 
tools by 3751 tons, or 98°2 per cent. Machinery increased by 
287 tons, or 43°45 per cent. British imports decreased on the 
whole, but increased in coals and cutlery. British shipping 
entering Bordeaux decreased by 19,216 tons, or 3 per cent., and 
its proportion of the whole from 49°2 to 48'4 per cent. Ship- 
building, with the exception of steam vessels for the French 
Navy, is almost extinct at this port, neither the Government 
bounties awarded to vessels built in France, or those to French 
vessels employed in the non-European carrying trade, having 
been able to resuscitate this once flourishing branch of industry. 
The agitation against the employment of foreign labour con- 
tinued during the past year, and resulted, inter alia, in the 
formation of a “League of National Labour,” which has been 
joined by a good many workmen at Bordeaux. The League 
demands the imposition of heavy taxes on foreign goods and 
labour, and advocates many other strongly protectionist measures 
as the only means of rightfully maintaining the interests of the 
French trades and working classes. 

Morocco: Trade of Mogador in 1888.—The general trade of 
Mogador showed an improvement over 1887 by £14,778, or 8'1 
per cent. Brass plates decreased by 234 tons, or 78°65 per cent., 
through the market being overstocked, while the value rose from 
£80 to £100 per ton. Seven-twelfths came from England, and 
the remainder from France. Iron from Sweden decreased by 
96 tons, or 28°4 per cent., and in value from £11 to £9 per ton. 
Petroleum, for lighting, came principally from Spain. Steel 
decreased by 394 tons, or 56°45 per cent., the value £10 per ton, 
being unaltered. British imports increased by £21,207, or 
15°35 per cent., and their proportion of the whole from 75°6 to 
80°6 per cent. British shipping increased by 1616 tons, or 11°4 
per cent., and the proportion of the whole decreased from 27°6 
to 23°8 per cent., owing to the increase in Spanish shipping. In 
spite of the great recent activity in pushing German trade, the 
encouragement received from the Government, and the constant 
presence of German commercial travellers in North-West Africa 
—whereas an English one is a rara avis—there is not at Mogador 
much direct trade established with Germany. 

Spain: Trade at Corunna in 1888.—The falling off in imports 
continued, which decreased by £95,035, or 14*1 per cent. under 
1887. British imports showed the large increase of £153,500, 
or 121°4 per cent., and their proportion of the whole rose from 
18°65 to 49 per cent. British shipping entering Corunna 
increased by 22,926 tons, or 24°55 per cent., and in proportion of 
the whole from 17°2 to 19°75 per cent. Coal decreased by 4000 
tons, or $1 per cent.; the value, £1 per ton, being unaltered. 
Petroleum imported from the United States, and then refined 
here, increased by 180,042 gallons, or 26°25 per cent.; but 
decreased in value from 1s. 10°659d. to 1s. 8°519d. per gallon. 
Machinery decreased by 184 tons, or 41°7 per cent., and in value 
by £6912 or 44°15 per cent., owing to smaller demands for the 
factories and iron mines. Metals decreased by 198 tons, or 39°15 
per cent., and in value by £6049, or 58°8 per cent. Many dis- 
tricts are being deserted, the Asturias and Galician peasantry 
flying to the Rio Plata. If this exodus continues to the same 
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extent, the provinces of Asturias and Galicia will be left with- 
out iabourers to cultivate the soil, and the proprietors reduced 
to poverty. 

Spain: Trade of Gijon in 1888.—-Imports into Gijon decreased 
by £91,045, or 25°4 per cent. under 1887. British imports 
increased by £6473, or 13°5 per cent., and their proportion of the 
whole from 13°25 to 20°15 per cent. The small improvement 
affected our ironworks and machinery alone, leaving us far 
behind our competitors in other articles, such as cutlery, iron, 
ironmongery, steel, tools, &c., in which we ought to compete 
satisfactorily. Our imports in 1888 would have fallen to a very 
low figure had not the Gijon Town Council insisted upon 
the piping and accessories for supplying the port with 
water to be of Glasgow make, and if the Government gun 
factory at Trutia had not sent indirect an order for machinery. 
The apathy of our manufacturers continues inexplicable, our 
commercial travellers not having made their appearance. Very 
few, if any, British manufacturers either know the kind of picks, 
shovels, and other tools used in the coal, copper, and iron mines 
in the province of Asturias and Leon, or are aware of the large 
quantities of these goods imported from Germany; also the 
steel used in the preceding and other native industries, other- 
wise it cannot be explained why we so completely abandon these 
profitable outlets for our products when we can compete success- 
fully, and even obtain a preference on equal terms over our rivals. 
The recommendations and suggestions as to increasing British 
trade in this district contained in last year’s report! are repeated. 
Ironwork increased by 1557 tons, or 208 per cent.; and in value 
by £18,026, or 133°5 per cent. Machinery decreased by 77 tons, 
or 13°85 per cent.; and in value by £11,527, or 40°7 per cent. 
Petroleum decreased by 451 tons, or 95 per cent.; and increased 
in value from £13 18s. 1?d. to £14 per ton. Steel rails were 
imported to the amount of 1700 tons, valued at £5 per ton. 
The output of the Asturian coal mines increased by 150,000 tons, 
or 33°3 per cent. The coal sent cvastwise from Gijon in- 
creased by 24,876 tons, or 20 per cent.; about 19,500 tons were 
shipped to Bilbao to compete against British importations at 
15s. 27d. per ton, cif. The price of Asturian best screened 
steam coal remained until October at 1ls.. 4d. per ton, f.o.b., 
when the demand increased consequent on the rise of prices in 
England; the rate quoted in December last was 12s. 11}d., with 
a tendency to increase. Copper ore mines in this district 
increased their output by 1820 tons, or 96°8 per cent., of ore 
containing 25 per cent. of copper, but the value fell from 
£19 13s. 7$d. to £18 per ton. 

Tripoli : Trade in 1888.—The long-continued depression in 
trade appears at last to be subsiding, and there are indications 
of a change for the better. British imports increased by 
£13,500, or 20°3 per cent. over 1887, and their proportion of the 
whole from 19°1 to 22 per cent. British shipping entering 
Tripoli increased by 24,148 tons, or 36°15 per cent., and its 
proportion of the whole from 24°7 to 27°85 per cent. The 
feeling of distrust, which was so prevalent, is not so strong 
as formerly, and merchants and tradesmen are less exact- 
ing in their terms; but great caution is still necessary in 
dealing with people in this country, and manufacturers in 
England, before supplying goods on credit, should satisfy them- 
selves as to the standing and trustworthiness of their customers. 
The project of constructing a breakwater on the reef of rocks 
running along the north side of the harbour is again attracting 
the attention of the Government, an engineer having been sent 
from Constantinople to take soundings and make the preliminary 
plans; but there are great difficulties in the way of raising the 
requisite money—at least £100,000. 

Turkey: Trade of Aleppo in 1888.—Though the trade at 
Alexandretta showed a marked improvement over 1887, it is 
difficult to describe the apathy and discouragement prevailing 
among the agricultural and commercial classes of this country 
who have long abandoned all hope of a better future or prospect 
of improvement mainly owing to the absence of some cheap 
means of communication with the sea, the cost of freight from 
London to Alexandretta being but half the cost from Alexan- 
dretta to Aleppo, seventy-seven miles. Imports increased by 
£74,185, or 4°6 per cent. British imports increased by £46,763, 
or 5°35 per cent., their proportion of the whole remaining 
stationary at 54°2 per cent. Copper decreased by 16 tuns, or 
5°2 per cent., and in value from £112 0s. 8d. to £111 8s. per ton; 
iron and hardware decreased by 39 tons, or 3°55 per cent., and 
in value by £1360, or 5°45 per cent.; lead, steel, tin, zinc, 
decreased by 41 tons, or 7°4 per cent., and in value by £1221, 
or 7 per cent. Petroleum decreased by 321 tons, or 13°15 per 
cent., and increased in value from £7 1€s, 0jd. to £8 2s, 23d. 
per ton. German manufactures are slowly making headway in 
this country, but more at the expense of French than British. 
Among the exports, copper ore appears for the first time, 1950 
tons, valued at £35 13s, 54d. per ton, from Argana, Mandani, 
near Diarbekir, having been sent to Alexandretta by camels, and 
shipped thence by English steamers to Liverpool. 


Turkey : Trade of Beyrout in 1888.—The trade returns for 
Beyrout and district show a slight falling off from those of the 
previous year, and until the resources of the interior can be 
more fully developed by improved means of communication no 
further expansion of trade can be hoped for. British imports 
decreased by £34,986, or 3°5 per cent., among which coal de- 
creased by 2100 tons, or 84 per cent., but increased in value 
from £1 2s. 44d. to £1 5s. perton. The entire import was for 
the gas company, as was also asmall quantity from France. No 
English patent fuel was imported. French briquettes are better 
suited than English to the furnaces of the country which require 
a light fuel. About 3500 tons were imported and sold at 13s. 7d. 
aton. Copper bottoms and sheets decreased by 250 tons, or 
76°9 per cent., and in value from £61 10s. 9d. to £60 per ton. 
Owing to the high price no purchasers were obtained, and there 
being a large stock remaining from 1887, it is improbable that 
any will be imported this year. Hardware decreased by 9017 
bundles, or 56°7 per cent., and in value by £7936, or a similar 
proportion. Iron chains and nails are also imported from Eng- 
land, but the larger proportion comes from Belgium through 
being cheaper. Iron decreased by 100 tons, or 10 per cent., and 
increased in value from £6 5s, to £7 4s. 54d. per ton. Swedish 
iron decreased by 350 tons, or 41°2 per cent., the value, £11 per 
ton, being unaltered. The iron plates used for baking the thin 
native bread are almost entirely from England, but about 100 
crates were imported from Belgium on account of cheapness. 
Tin bar from England increased by 125 barrels, or 42°2 per cent. 
Petroleum is still chiefly imported from Russia, but the Russian 
oil is very inferior, and only has a sale on account of cheapness. 
The gas company has not justified the expectations of its pro- 
moters, having practically to depend upon the municipality, 
for as long as petroleum can be had cheap, the natives 
will not adopt the new mode of lighting. The pro- 
ject for the construction of a port at Beyrout appears likely 
to be realised. The concession has been taken by a French 
company, and the contractor will be shortly on the spot. The 
cost is estimated at £280,000, and the yearly expenses at from 


£1200 to £3600. The harbour will be beneficial to the town, 
but will have no effect on the export trade, even if connected by 
a railway with the interior. 

Turkey: Trade of Jaffa in 1888.—Imports into Jaffa 
increased by £21,020, or 9°05 per cent. over those of 1887. 
British imports increased by £6080, or 15°2 per cent., and their 
proportion of the whole from 17°3 to 18°25 per cent. British 
shipping entering Jaffa increased by 8863 tons, or 72°7 per ceut., 
and its proportion of the whole from 2°6 to 4°6 percent. A 
concession for seventy-one years of a railway from Jaffa to 
Jerusalem has been granted to M. Joseph Navon, an Ottoman 
subject. It is said that a company has been formed in England 
and France to carry out this scheme, and that the engineers are 
soon expected here to undertake the work. There is a great 
desire on the part of the population of this country for a 
harbour at Jaffa, and it is hoped that a European company will 
obtain the concession for it. 

Turkey : Trade of Kurdistan in 1868.—The trade of Kur- 
distan, comprising the vilayets of Diarbekir, Erzeroum, 
Kharput, and Van, is not flourishing, and has declined 
gradually for several years. Imports in 1888 decreased by 
£50,148, or 7°25 per cent. under 1887. British imports 
decreased by £6679, or 395 per cent., and their proportion of 
the whole increased from 24°35 to 25°2 per cent. Metals 
decreased by £9667, or 25°7 per cent. Petroleum increased by 
£150, or ‘7 per cent. The consumption of the article entirely 
from Russia steadily rises. In Van fire insurance is earnestly 
desired ; some £80,000 value of goods would be at once insured, 
even at an extraordinary high premium, if any enterprising 
company should think it worth while to name or send an agent. 
The country is almost throughout very sparsely populated. No 
important public works have been constructed, or communica- 
tions seriously developed. Industries and the working of the 
great mineral resources have not been encouraged, nor do they 
seem likely to be. Until communications are developed, there 
are no great opportunities for fresh commercial enterprise. 
There is great talk as to railways in Asia Minor, and one line 
seems likely to be developed ; but it will be long before any are 
likely to be constructed in Kurdistan, except for strategetical 
purposes. The experience of those in European Turkey and 
near Smyrna, the richest district of Anatolia, are not encourag- 
ing for the construction of railways here, and the Government 
would have to give very ruinous terms of concession to persuade 
financiers to undertake them. 

Turkey: Trade un Trebizond in 1888.—Imports into Samsoon 
and Trebizond increased by £149,805, or 8°8 per cent. over 1887. 
Copper at Samsoon and Trebizond increased by 44 tons, or 6 per 
cent., and in value from £80 5s, 2d. to £120 6s, 1d. per ton. At 
Trebizond there was a decrease of 221 tons, or 95°65 per cent., 
and an increase in value from £60 to £80 per ton, owing to 
the rise of prices in England. Iron at both ports increased by 
112 tons, or 4°9 per cent., and decreased in value from £8 9s. 04d. 
to £8 7s. 10d. per ton. Petroleum increased by 1152$ tons, or 
93 per cent., and fell in value from £6 5s. 1}d. to £5 18s. 1jd. 
per ton. Tin bars and plates at Trebizond decreased by 37 tons, 
or 9°15 per cent.,and increased in value from £65 7s. 4d. to 
to £76 17s. 14d. per ton. British imports into both ports 
increased by £155,890, or 17°05 per cent., and their proportion 
of the whole from 54°15 to 58°2 per cent. British shipping shows 
the large decrease of 44,997 tons, or 76°9 per cent., and in pro- 
portion of the whole from 5°15 to 1°35 per cent. The necessity 
of steam communication between Liverpool London, &c., and 
the Southern Black Sea ports cannot be too often reiterated. To 
secure return cargoes, British steamers should call at these 
ports with greater regularity ; with this view the establishment 
of a weekly line of small English steamers between Constan- 
tinople, Batoum, and the intermediate ports, in contact with the 
large British steamship companies trading with the Levant is 
desirable, and is likely to prove a successful enterprise. The 
English silver lead mines at Lidjessy, near Karahissir, produced 
in 1888 1693} tons of ore, costing the company for dressing, 
transport, and mining, £12 7s. 6d. per ton, 18s. more than in 
1887, as the exploratory works were carried out on a larger 
scale, and as the Turkish law does not allow stronger explo- 
sives than ordinary black blasting powder, progress is slow, the 
rock being exceedingly hard. The manganese from Mr. A. 
Bargegh’s mine at Pirghi, shows from 55 to 594 per cent. of 
pyrolusite mineral, with very little phosphorus and silica. There 
were exported last year 330 tons, valued at £2 per ton, and 
there is a prospect of the mine producing 20,000 tons a year. 








THE CHANNEL BRIDGE—PRELIMINARY 
DESIGNS. ? 
By Messrs, SCHNEIDER AND Co., CREUSOT IRONWORKS, AND 
H. HERSENT. 
PART I. 
I.—IntTRODUCTORY NOTICE. 
THE idea of connecting England with the Continent by a bridge 








whose careful attention they solicit. Among the great under. 
takings which present a certain analogy to the proposed Channel 
Bridge, such as the opening of maritime canals, railways, ports 
&c., none is to the same degree worthy either of the international 
interest which has guided the promoters of this great undertakin 
or the direct interest of the two countries, that will not only be 
called upon to bear the cost, but will reap the advantages of the 
project as well, The amount of metal and machinery to be 
provided for the construction of a bridge over the Channel would 
represent an aggregate weight of about 1,000,000 tons. The 
assumption is that each country will have to supply one-half of this 
amount, which on either side would for a lengthy period give a 
powerful impulse to the development of national industry, ‘To 
estimate as precisely as possible the ——— entailed by the con. 
struction of the Channel Bridge it would be necessary to go further 
into the calculations, and to modify, if necessary, after duly con. 
sulting the maritime interests involved in the question, the number 
of spans which might have a stretch of 500m., as well as of the 
spans of shorter length required in various places, In the same way 
the extensions to‘be made in the port of Ambleteuse, and inan English 
port situated equally near to the bridge, will have to form the 
subject of a more detailed ing 4 An approximate idea, however, 
as far as can be a formed by a rough calculation at first 
sight, assuming that the distribution of spans’shown in Fig. I, is 
adopted, permits the following figures to be given with reasonable 
certainty :—380,000,000f. for masonry supports, and 480,000, 000¢. 
for the metallic superstructure —in all, 860,000,000f., or 
£34,400,000. The works for the tunnel and the railways of both 
countries would have to be planned later on in agreement with the 
companies whose lines would lead up to the bridge. The time 
required for the completion of the undertaking may be fixed at 
about ten years, 


IIl.—GENERAL DESCRIPTION OF THE BRIDGE. 

Section 1; Situation.—The situation which seems preferable for a 
bridge connecting England with the Continent is, as it were, sug- 
gested by Nature herself, namely, by the line stretching over the 
shallowest parts of the Channel, and connecting the shores where 
they are closest to each other. This line commences at a point 
near to Cape Grisnez and reaches the coast of England near Folke- 
stone, passing over the banks of Colbart and Varne. This arrange- 
ment has been eens in order to enable the existence of these 
two banks to be taken advantage of, so as to avoid working in great 
depths, and thereby to diminish the heigh of the piers to be erected. 
The banks are situated near the centre of the Channel about 
6 kiloms. apart. The depth of water at that point does not exceed 
7m, or 8m, at low water, and they are separated from each other 
by a depression about 25 m. to 27m. deep. Between the banks of 
Varne and the British coast the depth does not exceed 29 m., but 
between that of Colbart and the Cranaux-Oeufs the bottom sinks 
somewhat abruptly down to 40 m.; it then attains 55 m. about mid- 
way across, when it begins gradually to rise. In these parts then the 
chief difficulties would be encountered in laying the foundations, 
The sketch submitted gives about the shortest distance available for 
the ready connection of the existing lines of railway in both 
countries, without difficulty or an unusual amount of work. 

Section 2: Masonry supports. Preliminary project by H. Hersent. 
—In contemplating the construction of the supports, the nature of 
the bottom was the first thing that demanded attention, as it was 
necessary to ascertain whether its formation and resistance would 
be sutficient to insure the —— the structure; the next thing 
to be considered was the form to be given to the supports, so as to 
obtain as large a surface as possible at the base, without causing 
trouble from the effect of the ebb and flow of the tides; and lastly, 
it was found necessary to foresee the difficulties that may be 
encountered in an undertaking of this nature in order to determine 
the measures to be taken for successfully grappling with them. 
The result of repeated experiments is that the ground is found to 
be sufficiently solid to support very extensive works. In addition, 
the borings lately made in connection with the proposed Channel 
tunnel have confirmed the results of the preceding experiments as 
to the position and the nature of the bottom, as published by M. 
Thomé deGamond. More precise inquiries will be necessary when 
the works are proceeded with, as regards each pier, in order to be 
in a position to solve each detail beforehand. At present, however, 
there is no doubt that the ground is capable of supporting a load of 
from 10 to 12kiloms. per square centimetre, as is often found to be 
the case on a foundation less solid than that afforded by the white 
and blue chalk which everywhere forms the Channel bottom. The 
soft parts of the surface in contact with the water and the strata of 
sediment and sand that may cover the bottom at certain points, 
especially near the shores, will have to be removed in order to lay 
the piers on more solid foundation. Each supporting pier will con- 
sist of a block of masonry of good material, set with Portland cement 
mortar, and laid on the sea bottom; their surface above high-water 
level will form the foundation for the metal columns which serve 
as direct supports of the spans of the bridge, and will measure 
650 square metres. They will, moreover, have a batter of about 
1 in 10 up to the foundation caisson, which is flanged in order 
to increase the surface of the base in contact with the surface of 
the ground. The piers will form a rectangle, 25 m. in length, and 
their width will have to be suited to each system of columns, This 
rectangle will terminate in semicircles, so as to oppose the least 
possible resistance to the currents, Supposing 55 m., the surface 
of the base of the piers in contact with the ground will be 1604 
square metres. Where the depth is less, the surface will be pro- 
portionately smaller. Up to a certain height, the brickwork will 
extend over the whole surface of the base, while two recesses will 
be provided in order to decrease the load upon the foundation, the 
sections of the walls being of sufficient strength to resist any 
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isnot new, It has from the Seiesing of this century 
the minds of a great number of distinguished men, but the labours 
of M. Thomé de Gamond icularly contributed to render the idea 
popular. Most of the schemes hitherto pro have been insuffi- 
ciently worked out. They haveall been found im ible to execute, 
and for this reason have each, in succession, sunk in oblivion. The 
submarine tunnel was next thought of as the means of communica- 
tion between France and England. The advocates of the bridge, 
however, have once more given the subject their attention, and the 
object of the present paper is to show that the construction ofa 
bridge between France and England may now be considered 
capable of being carried out in practice. We may say that the 
problem is at present clearly placed before the technical authorities 
of both countries. However gigantic the undertaking, the many 
and various improvements which have been madein the art of bridge 
building fully warrant every hope of success in an attempt to turn 
out spans of metal 500 m. in length across the Channel, supported 
by columns resting at different depths on the bottom of the sea. 
The metal it is proposed to use is steel. The extensive use that has 
lately been made of this metal, both in France and abroad, notably 
in the Forth Bridge, which is the outcome of the unmistakeable 
progress of metallurgy, removes every doubt as to the feaseability 
of dispensing with about 50 per cent. in weight by the use of steel, 
while insuring the same degree of safety. 

The preliminary projects submitted by MM. H. Hersent, 
Schneider and Co., and Fowler and Baker, consist of separate 
reports relating respectively to the foundations for the piers to be 
erected in the sea, and to the construction of the superstructure, as 
well as of a rational statement of the means for placing in position 
the foundations and spans. The authors of these preliminary 
sketches do not wish to be understood as thinking that no useful 
alterations can be made in their work when the time comes for the 
ultimate plans to be proceeded with. Whatever opinion may be 
formed of these projects, and whatever may be their eventual fate, 
their authors will at least have the gratification of having paved the 
way towards an undertaking of public interest, and of having 
furnished data sufficiently minute and correct to enable the scheme 
to be submitted to the judgment and criticism of competent persons 





1 Tae Enoineer of September, 1888, page 201. 








1 Iron and Steel Institute. 





dditional loads. The masonry will be built inside metal caissons 
similar to those used for ordinary bridge piers, and forced by com- 
ressed air down to the solid ground. ese caissons, which will 
Q surmounted by metal cases surrounding the masonry, will serve 
to float the piers until they touch the ground. This will enable 
the ground to be carefully cleaned, and promote the application 
of the concrete that is to be interposed between the masonry and 
the bottom, as will be explained further on. The caisson will, 
moreover, be surmounted by a movable dome, which will be 
removed when the upper part of the col is pleted, so as 
to enable the masonry to be carefully finished with squared stones 
above the level of low water. Special arrangements will be made 
for joining the columns to the masonry so that these joints may 
be at all times readily inspected to ascertain whether anything is 
out of order in each separate portion of the work. The whole of 
the pillars will occupy a little over one-twelfth of the section of the 
Channel. This reduction of the section of the Channel is not 
likely to exercise a notable influence on the erosion of the bottom, 
or to bring about an appreciable increase of the speed of the flood 
and ebb tides, The distance between the piers, fixed at 500 m. 
and 300m. for the large spans, will not be less than 200 m. and 
100 m. respectively for the small ones, and will, at all events, be 
sufficient to prevent their proving an obstacle to the free naviga- 
tion of sailing vessels. As regards steamships, no such danger is 
to be apprehended, as the current, which would certainly become 
a little faster in the centre of the open spans, would carry floating 
bodies, even disabled vessels, toward that part, and prevent their 
ever touching the bridge. It may, therefore, be reasonably 
admitted that, owing to these distances and dimensions, the piers 
would in no way modify the conditions of navigation in the Channel, 
and would certainly not constitute an appreciable obstacle to navi- 
gation in general, 
Section 3: The metallic superstructure, Preluminary pit by 
Messrs. Schneider and Co.--The metal columns are firm _— 
upon the platforms of the supporting piers of masonry. ey are 


2 The horizontal scale of the bridge elevation diagram, which must be 
taken as Fig. 1, page 262, is yy2onq; the vertical scale is yz}5,, and the 
plan is on the sume scale us the clevation. The dimensions of the 
caissons, Figs. 3, 4, 5, and 6, page 262, are given in metres. Plans of the 
caissons are given at Figs. 7, 8, and 9, 
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of a distinctly cylindrical shape, and vary in height between 40 m. 
and 42-780 m., and on them will be placed the main girders of the 
bridge. There will thus be between the lower parts of the beams, 
and the level of the sea at low water, a free space, varying in 
height between 61 m. and 63°780 m., which height, at high water, 
will be reduced to 54m. and 56°780m. respectively. This height 
is amply sufficient for the passage of vessels of whatsoever descrip- 
tion or tonnage. By os the flooring upon vertical cylindrical 
columns, the space above indicated, of a minimum height of 54m., 
is kept throughout the whole width of the span—a result which has 
not been achieved in the bridge of similar dimensions that is now 
being constructed over the Forth estuary, In the Forth, in fact, 
the height at the centre of the structure above the high-water 
level is 45°60 m., but this height does not extend beyond the central 
third of the span. At the two-thirds near the ends this space 
greatly diminishes, until it is actually reduced toa height of scarcely 
15 m. near the pier. In order to make the exigencies of naviga- 
tion agree as far as possible with the economical carrying out of 
the preparatory works, three different lengths of span have been 
preposed, No. 1, alterrate spans of 300m. and m.; No. 2, 
alternate spans of 200 m. and 350 m.; No. 3, alternate spans 
of 100 m. and 250 m. The largest spans correspond to 
thé greatest depths, the smallest to the most elevated 

rts of the sea-bottom and to the parts near the shores. 

e system of girders to be employed is simple, unlatticed, trussed, 
so as to insure the proper distribution of all stresses, The second- 
ary beams provided are intended to reduce the length of certain 
members, to prevent buckling of braced beams, and to give those 
employed as struts proportions suitable to the lengths concerned, 
whereby it becomes possible to leave the co-efficient of compression, 
which would increase the weight, out of consideration. e level 
of the permanent way is 72 m. above the low-water level. This 
height might have been reduced by arranging the permanent way 
in the lower portion of the bridge, but in that case it would have 
been necessary to make the cross-beams a great deal larger, and con- 
sequently heavier. By raising the permanent way, on the contrary, 
as it is proposed here to do, a marked economy is attainable, which 
will certainly not be absorbed by increased expenses involved by the 
necessity of erecting viaducts at both ends of the bridge. There will 
be a double set of rails, and the width of the flooring proper will be 
8m. The whole width of the bridge is variable. The greatest distance 
between the axes of the main girders is 25 m., such a space 
being necessary to insure the stability of the structure under the 
action of violent gusts of wind. ‘The roadways are of the ordinary 
width of 1:50 m. between the axes and the rails. The latter 
will be set in grooves to obviate accidents. The floor, made of 
ribbed sheet iron, is to cover the bridge throughout its length, 
so as to make every part accessible to the men appointed for the 
supervision of the bridge. Between and outside the roadways 
pavements are provided for the men to stand on, and thus keep 
out of the way of passing trains. Upon the flooring it will be pos- 
sible to establish ‘‘ refuges,” stations for the guards, signal-boxes, 
switches, &c. All these arrangements may be multiplied accord- 
ing to the requirements of the traffic, and scattered over any con- 
venient points and spans, On the piers lighthouses may be erected, 
to indicate obstacles to be avoided. The various kinds of lights used 
in lighthouses may also serve to indicate to shippers the distance 
from the Colbart and Varne banks. It would have been easy to 
establish a bridge with four lines of rails instead of two, but the 
probable development of the traffic did not appear to warrant any 
increase of outlay in that direction. The provision of a road for 
nay vehicles is also superfluous, as goods will always be carried 

y rail. 

To meet objections from a military point of view, arrangements 
could be made for making the span at either end of the bridge 
unfit for use; the two end spans notably, which are in contact with 
the abutments, might be removable or revolve. The detailed 
description of the plans and methods of construction it is proposed 
to adopt forms the subject of the following chapters. 


PART IL: FOUNDATIONS.—H. HERSENT’S PRELIMINARY 
PROJECT. 


Ill.—DeETaILeD DESCRIPTION OF THE FOUNDATION Works. 
Section 1: The situation and dimensions of the brickwork support- 
ing columns.—The ground affording sufficient resistance to safely 
support the piers when loaded, the surface of the bases has been 
so calculated that the foundation should not have a greater load 
than about 10 kilos. to the square centimetre. With regard to the 
pillars sunk at 55 m. under the low-water level, the dimensions, 
the calculations of the masonry sections, and the corresponding 

weights per centimetre are summed up in the following table :— 
DRG NE. sees te ce ct cs uo on os OOM, 

- at low-water level .. .. .. 22 oe <« 

above the cornice 





Te ee ee 32°00 
* at low-water level 22 50 
os above the cornice 17 00 
Surface at base = 1,604 m 2 
= at low-water level 960 m.2 
5 above the cornice 651 m.2 
Volume—exterior .. .. . 86,000 m.3 
* i ee, | tad 
* a ChpmmreNry 4. 2s os ce se oe ee BOF 
Loads to be supported per square centimetre at base 
on groun n>) 08. «bas. ot op pe os SR 
3» at low-water level—on the masonry .. 5°75 
»» at base of columns—on hewn granite 8 20 


These resistances offer every appearance of safety, alike as regards 
the ground, the ordinary masonry, the body of the pillar, and the 
granite blocks supporting the metal columns. The base appears to 
be sufficient to resist the different transverse and longitudinal 
stresses—of which wind is the most important cause—that may 
tend to overturn the pillars. The length of the spans supported 
by the columns is 400 metres. The surface exposed to the action 
of the wind on this distance is about 7590 square metres. The sur- 
face exposed to the action of the wind on the metal columns, 622 
square metres. The surface exposed on the 20m. sub-basement, 
370 square metres. The surface exposed on the lower part of 
the piers, 1570 square metres. Assuming that the force of the 
wind and the strength of the pressure exercised by the currents 
attain altogether 270 kilos. per square metre, the stresses pro- 
duced upon each of these surfaces will be as follows :— 


7590 m.2 x 270 k. = 2,049,300 ks. 
622 m.2 x 270k. = 167,940 ks. 
370 m.2 x 270 k. = 99,900 ks. 

1570 m.2 x 270k. = 423,900 ks. 


1 


And the moment of overturn will be- 


2,049,300 k. x 137-1 m. = 280,959,030 ks. 

167,940 k. x 95°4m. = 16,021,476 ks. 

99,900 k. x 66m. = 6,593,400 ks. 

423,900k. X 28m. = 11,869,200 ks. 

Total moment of overturn at the 
base of the piers -. 315,443,106 
One length of span of 400 m. weighs 1,164,000 ks. 
Two metal columns .. .. .. «. -. 2,010,000 ks. 
One masonry pier .. -. 148,675,000 ks, 
Total weight .. «. 157,849,000 


The points of the emergence of the resultant x from the centre 


of the pillar is 

_ 315,443,106 4, 

= 157,849,000 ~ | 99™ 
The surface of a column is 1604 square metres. The moment of 
inertia of s in relation to the small axis of the column is 355,346. 


Hence 12 = 25,346 _ 21° 

ence 1 1,604 221°5 m. 
One-half length n of the columns is 285m, 
2 221°5 rue 

Hence ~ = d=“ =777m. 

ce — a5 ~ iim 





The coefficient of stability, that is, the ratio of the moment of 
overturn at the base of the piers, as compared with the momentum 
that would be produced by a compression equal to zero upon the 
extreme edge of the leeway, will be 

@ _ 777 _ a, 

x 1:99 oe 
Each pier is to consist of a block of good material, in which two 
recesses or walls are cut out in order to diminish their weight at 
the base. The particular portion upon which the metal columns 
rest will be the same in all pillars, but the lower portion will in- 
crease in surface in proportion to the height to which the struc- 
ture is to be immersed in water. The external walls will have a 
batter of +10 per metre, and the lower part, which will be taken u) 
by a metal caisson, will project over the external face of the wall 
as shown in the plan. 

Caisson.—The metal caisson of each pillar will correspond in 
external shape and dimensions to the contemplated depth of the 
foundations. It will consist of two distinct parts. The lower part 
wil] be 2m. high and open at the base, while the upper one, the 
exterior of which will surround the masonry of the body of the 
pier, will form one single chamber, extending over the whole surface 
of the caisson. Special frames and cross-pieces will serve to main- 
tain the sheet iron casings in position, and ina state of rigidity. 
The lower portion, intended for the use of compressed air, and 
for fixing the structure to the ground, will consist of an external 
metallic casing limiting the periphery, and of vertical walls, 
dividing the horizontal surface into compartments of from 50 to 60 
square metres each—these compartments, capable of being used 
and expanded either separately or together, each provided with 
compressed air, and intended for clearing the ground of foreign 
matter, or simply to level it, and to effect the final filling at the 
junction of the structure with the ground. Each of these com- 
partments of the base wil! be provided with air sluices arranged at 
the bottom, and with special devices for facilitating access and 
inspection, for removing excavated matter, and for filling up the 
excavations with concrete from outside. The first piers on each 
shore may be constructed without necessitating any alteration in 
the means ordinarily employed for this kind of structure. The 
experience acquired in sinking these first piers will thus enable 
oe methods to be adopted for the thorough clearance of the 
soil, the filling of the compartments, and in short, the completion 
of the whole base in the case of depths exceeding from 20m. to 
25 m. below the surface of the water. In exceptional cases they 
reached 30m. and above 35 m., but at such depths accidents have 
sometimes occurred, which appear to have been the result of exces- 
sive fatigue on the part of the men employed, and of the want of 
proper provisions for compression and expansion. Divers going 
down in search of sponges and corals descend to a depth of 50m., 
and thus experience the effects of the compression and expansion 
which would be obtained in using compressed air at such a depth. 
It will not be too much, therefore, to say that the ground will be 
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capable of being inspected under all piers before the concrete is 
filled in at the base. It may also be taken for granted that the 
bettom can be cleared beforehand by means of a special apparatus, 
enabling compressed air to be dispensed with, and that the filling 
of the compartments and air chambers can be effected, either out- 
side or inside the pillars, without its being necessary for the men 
to perform any important work below. In considering the matter 
from this point of view, the question arises as to what would happen 
if the 120 cubic metres of concrete required for filling one compart- 
ment were conveyed down through a funnel pipe. It was found that 
if the water contained in the lower working chamber can be ejected 
to make room for the concrete, the filling of such chamber can be 
satisfactorily completed, and the concrete will in no way be inferior 
to any of the other methods used for ordinary depths. This method 
of carrying down concrete through one continuous pipe is far prefer- 
able to the use of cases, which are liable to give off rather consider- 
able quantities of grout. From these remarks it may be inferred 
that if each compartment was filled in specially and separately 
from the others, the satisfactory completion of the works would be 
assured, and that, should any of the compartments not prove quite 
faultless in some respects, the whole of the work would not on that 
account be impaired. These arrangements contemplated for the fill- 
ing of the compartments have madeit possible to determine the shape 
of the lower portion of the caissons of the piers, and the lines of 
resistance of thestaging. The caissons would have to consist of one 
externally inclined wall, and of vertical walls strengthened b 

strong frames at the portion that is in contact with the ground, 
and terminating in the form of declivities. All these vertical walls 
should join the metal roof that separates the lower compartments 
from the upper portion, and correspond to the 5 beams, whose 
resistance they will thus increase. When the load is sufficiently 
heavy the declivities will touch the ground, and this contact, at the 
time of low tide, taken in —— with the normal oscillation, 
will probably be sufficient to break off fragments, which the cur- 
rents of the sea will remove when high tide setsin. The chances 
are that the levelling of the ground can be done without any con- 
siderable expenditure of labour; but the cutters will have to be of 
rather considerable size, in determining which the experience 
acquired by the sinking of the first caissons near the shore will 
have to be taken into account. The levelling apparatus used in the 
ports of Brest and Cherbourg has already furnished valuable hints 
on this point. The portion of the caisson situated above the roof 
will serve to contain the masonry, and to protect the same from 
immediate contact with the water, while at the same time it will 
enable the men employed in the works to operate in a dry place as 
the structure advances downwards. This part of each caisson 
will be formed of a water-tight metal case, supported by horizontal 
framings, provided for preserving the external form, All these 
framings will be enclosed in the masonry, which, in the possi- 











ble event of the decay of the iron, would remain still una 
The portion of each caisson situated above the level of = — 
will be movable, and can be utilised successively for several pie 
which will consist of a sort of dome composed of metal hwel 
suitably fitted to each other. These will cover the structure of the 
pier and enable the lower ends to be sunk to the sea bottom in such 
a way that the masonry, although floating, can be completed as if 
it were erected on land. This has been successfully achieved in 
building the dry docks at Saigon and Missiessy, at Toulon, where 
45,000 cubic metres of brickwork, representing a weight of 100,000 
tons, were kept afloat in the caissons for several months. The 
Tm at a depth of 55 m., would have to support the load of 
2,000 tons at their juncture with the ground, which is by no means 
an unheard-of achievement. Figs. 3, 4, 5, and 6, page 263, and 7 
8, and 9 below, illustrate the general arrangement of the cais. 
sons; they show, indeed, the lower — or concrete chamber 
the central portion containing the ballast masonry, and the top 
or dome that is to surmount the whole. 

Masonry.—The masonry of which the body of each pier is to 
consist should be composed of good homogeneous calcareous mate- 
rials from Marquise, Boulogne, &c., of which there is a great 
quantity in the neighbourhood of (irisnez, They can bo carried 
to the spot either from Ambleteuse, Boulogne, or Calais, and will 
cause no trouble. The mortar required for the whole structure 
will consist of Portland cement, in the proportion of 500 kilos, per 
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cubic metre of silicious or granitic sand. Calcareous or schistose 
sand must be avoided as liable to decomposition. Upon the roof 
of the caissons a layer of concrete 1‘50m. to 2m. thick shall be 
formed to protect the iron beams, and above that the ordinary 
masonry shall be made of rough quarry stones, which shall rise up 
to the low-water level. Two caissons being provided externally, 
which will render the structure lighter, will greatly facilitate the 
work on the lower portions, when it is required to fill the chambers 
of the masonry and the bodies of the piers. At each successive 
height of about 4m., two courses of cut stones will be placed, 
which will have the effect of better distriouting the load, and 
rendering the tendency to settle down more uniform. The level 
surface of the lower portion below the low-water level should also 
consist of rough stones, From the low-water level upwards, the 
recesses before mentioned will gradually be made narrower, and 
terminate in two caps, surmounted by funnels, giving access for 
purposes of inspection and for anchoring the supports of the bridge, 
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The masonry and the upper portion velow the low-water level 
should be fitted with granite stone walls, so as to offer a consider- 
able resistance to the crushing stress and to atmospheric destructive 
agencies. The platform upon which the metal columns and sup- 
ports of the bridge are to rest would consist of a number of 
successive courses of granite stones, which should distribute the 
weight and the loads equally over the surface of the piers, and 
they will be provided with the necessary holes for anchoring the 
metal columns to the pillars. Round the platform a metal balus- 
trade should be erected to protect the persons employed in super- 
vision and repairs, F 
Section 2: The construction, conveyance, and fitting into position of 
the supporting columus, The port.—The size of the pillars, and the 
considerable amount of material required, will necessitate the 
establishment of a port at a point nearest to the spot where the 
works are begun on either coast. On the. French coast, a at 
construction of that sort would probably have to be provided for 
in the ~ = Ambleteuse, although part of the traffic will still 
have to left to the ports of Boulogne and Calais. On the 
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snolish coast, Folkestone would form the centre of operations, The 
Englis? eenbleteuso might be established in the free part of the 
Paley and protected by means of two piers or jetties. The west 

vor would point to the north at an angle of 45 deg. to the coast, 
a the north one would form an incline southwards, The entrance 
would be 250m. wide, and 7m. or 8m. deep at low water. A 
channel 150m, wide, protected bya stockade of wood forming aquay 
for the vessels to come alongside, would give ready access to the 

ort, which would practically consist of the existing port deepened 
ee extended. This port, dug 6m. deep below the low-water level, 
would be 700 m. long and 350m. wide, so as to admit of the plant 
necessary for the simultaneous construction of a number of girders. 
The bottom would be utilised for constructing the foundation of 
the caissons. Several docks would have to be provided in the on 
at balf-tide level or somewhat lower, which would be isolated from 
each other, and separated from the sea by floating dams, just like 
asort of floating docks, that would have to be operated whenever 
the caisson is taken out, so as to simplify this operation as much as 

ible. Besides the port a tidal dock would have to be con- 
structed, with quays, bridges, and all necessary arrangements for 
facilitating the embarking of men and goods, and for insuring the 
safety of the floating stock. The northern railway lines will have 
to lead up to the quays and to any other points that may be 
deemed desirable, so as to enable all the material and machinery 
to be carried from place to place by railway, and in order to facili- 
tating the loading, unloading, and storage of same. The dwellin 
of the workmen will be established at a short distance, but it is 
very probable that the steamship traffic will permit the employ- 
ment of workmen residing in Calais or Boulogne, especially to the 
works to be performed in the offing. It is, moreover, very likely 
that important quantities of material will have to be conveyed by 
these ports, This division of labour on the French coast will benefit 
the whole of the operations, and prevent obstruction of any point 
of the district occupied by the works. On the coast of England the 
port of Folkestone and others will be made use of for similar pur- 
es, A network of telepbonic cables will connect the different 

oading stations between them, and also with the yards on land and 
in the offing, so as to insure that unity of action which is absolutely 
necessary in the execution of great undertakings such as this. The 
first portion of the foundation caissons, which includes the lower 
chambers, and the cross-beams up to a height of 3°50m. to4m., 
will be constructed in a closed in, as has been done with the 
caissons built in Toulon, Antwerp, and Saigun. They will be put 
afloat by opening the doors at the spring tide, so that they may be 
brought up to the outer harbour, where the work will be continued. 
In the outer harbour, then, the erection of metal walls and the 
caissons will be carried on until a height of from 12m. to 15m. 
above the base is reached. At the same time the ballasting, by 
means of a layer of concrete from 2m. to 2°50 m, thick, will be 
commenced, being intend: 
insure the necessary stability for 
conveyance through deep water, 
This latter operation can be 
carried out by means of tugs ?="~ 
when the caisson is sunk 10 m, 
or 12m, deep, that being the 








which had been provisionally used during the ballasting, pre- 
liminary to putting in position. The position of a col ing 
sunk in the midst of anchored barges, and attached by the neces- 
sary moorings, will be similar to that of a spider in the middle 
of its web. 
column is to take up, it will probably be necessary to strengthen 
some of the moorings, and to run out several more anchors. 
The barges used for that purpose will have to be provided with 
the necessary steam engines and winches, so as to operate with the 
necessary amount of safety and power, The same winches can also 
be used for lifting the anchors, The barges will form a sort of 
protecting belt to the pier they surround at the moment of its im- 
mersion, and will serve to moderate the height and strength of the 
waves. It will be possible even to increase this effect of allayin 
the waves by using open rafts, moored to the barges, which woul: 
cover a comparatively large surface of water on the weather side. 
The employment of oil, as has been pointed out by M. Admiral 
Cloné, has the effect of stopping the breakers, and it is very pro- 
bable that, after a few experiments, we might, in this way, succeed 
in obtaining sufficiently smooth water around the piers to enable 
materials to be put into position under almost any conditions of 
weather. The experience hitherto obtained of the new means of 
rotection against the action of the sea, shows that one may succeed 
in working, almost without interruption, at floating caissons, as if 
they were situated on a small island. Such is the impression 
which has been deeply engraved upon the memory of all those 
who witnessed the works carried out in constructing the docks in 
the port of Toulon. When the moorings are thus arranged near 
the position of the columns, the masonry of the pier will be 
built up, the leakings being at the same time tightened, in 
order to prevent having too much to do at the last moment. The 
layin; of the masonry will compel the continuous raising of the 
metallic walls of the caisson up to the level of the sea at low 
water. For the purpose of protecting the masonry, after 
getting each column into position, and bringing the upper 
portions of the masonry into correct line, the caisson will be 
surmounted by a movable metal structure, which we may 
call a dome, on account of its being contracted towards the 
top. This dome, which will be about 14m. in height above the 
fixed portions of the caisson, will be composed of metal plates, 
one upon the other, and bolted together to the top wall of the 
caisson, in order to permit of subsequent taking to pieces. The 
tightness of the joints will be produced by layers of caoutchouc, 
as is usually done with dams 80m. to 100m. square surface, 
weighing rif to 200 tons, employed in foundation caissons, 
The mounting and taking to pieces of this dome will be managed 
by means of a floating derrick, capable of lifting a weight of from 
forty to fifty tons, e lower part of the dome will be furrished 
with a gallery, or horizontal platform, which will be used at the 


Fig. 10 























maximum weight that can be 
charged, lest it should make it 
difficult to leave the port. The 
caisson will then, with its ballast 
of masonry, be brought to the 
place it will have to occupy, 
where it will be fixed by the 
means hereinafter described. 
The ground will be dug by the 
ordinary methods, with the aid b 

of compressed air and other suit- a 

able means, until the base is os, 3 
firmly established upon a suffi- m 
ciently firma foundation, The i | 
chambers on the roof will be b a 
filled with concrete, and the oe 
upper masonry will thus gradu- 

ally rise until its completion, As “ 

regards the pillars to be sunk 
at a depth of less than 10 m. 

or 12 m. below low-water level, 

the operation will be as described, ae 
but beyond that depth the cais- eee 

son, when it leaves the port, = 
will be brought up to the pillar 
that is already placed in position, 
and the ballasting will be con- 
tinued up to the time that it has 
to be taken to the place of its im- 
mersion, so as to concentrate as 
far as possible, at one and the 
same place, the whole work te be 
performed in the sea, and thus 
facilitate surveillance and mea- 
sures of precaution that cannot 
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The caisson—see Fig. 10—having been 
loaded with masonry is brought into position 
by the lighters A, B, C, C’, moored to various 





In the figure the column. 1s afloat and 


ready to be put in position. 
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The two lighters BB attached to the 
anchorages b b, b’ b', counteract the effect of 
the flood tide. 

The ebb resisted by the action of the 


be dispensed with in such opera- anchors, a a i lighters c¢ attached to the anchors ¢’ ¢’. 
tions, By thus proceeding step The centre line is shown by the line of the The lashings of the floating column consist 
by step, the necessary experience ©lumns already in position. . of chains, not of rings. 

will be acquired as the work goes The lighter A moored to the anchors a a, § All the lashings together secure the column 


on for > down to lower 
depths, the work being perfectly 
regular, and one may say even 
normal, since it is supported by 
precedent, 

, Putting in position.—The most 
important and perhaps the most 
delicate operation in this great un- 
dertaking is the placing of piers, 
While still afloat, into the positions they are eventually to occupy, 
with sufficient precision, so that the length of each span of the 
superstructure may be about equal. Great precautions must 
evidently be taken, and effects of bad weather avoided, until suffi- 
cient experience is acquired. For the first operations, it will 
always be necessary to work in fair weather and at low-water, pre- 
ferably slack water, so as to be able to touch the ground and fix 
the construction in a short time. If, after inspection, it should be 
found that the place where they ground is not the right one, the 
plers are to be raised, and the whole process to be gone through 
over again until the column is in its proper place. In fact, the 
method to be adopted is very similar to that which we used with 
M. Castor for putting in place the piers of the Arles bridge over 
the Rhone. Ata distance of from 500 m. to 300 m., strong anchors 
Would be run out on chains corres nding to as many barges 
arranged for supporting and raising Se These barges will be 
connected with the caisson of the pier by sufficiently strong moor- 
ings to enable it to be retained in place, to perform the lining out, 
and to determine the distances, all operations requiring the 
attendance of Mine experienced engineers, capable of taking duly 
into account the deviations due to the action of the tides. The put- 
ting into line and fixing the distances may be effected when the ed 

: the caisson is at a short distance from the ground—say, from ° 
. Im. It will thus be possible to admit into the chambers in 
he lower portion of the masonry an amount of water that will 
give the caissons sufficient weight to enable them to touch the 
ground, and to insure stability, which will make it more easy to 
ascertain whether they are placed in the right position, and are 
perfectly vertical. Whenever it might be found that the pier was 
re in its proper position, it would be necessary, in order to get it 
atloat again, to let the water out, to replace it by compressed air 
in the roof, and to begin the same operation afresh. If, on the 
contrary, the operation proved successful, it will be sufficient, to 
insure the stability of the caisson, to add to the load a certain 
‘mount of masonry, and to withdraw the water or compressed air 


adjusted, 


a a’, a" a’, enables the distance between 
the column in position and afloat to be 





against the action of the wind. 
: It will be advisable to perform the opera- 
i i tion in calm weather. 
Scale, zsdn0- 








same time for the purpose of increasing the main resistance, In 
the middle portion would be another platform or gallery, above 
high-water mark, for receiving the cranes necessary for lifting the 
materials required for the masonry, after the caisson has been 
finally a in position. 

Levelling the ground.—Before the caissons are put in place it will 
be easy to ascertain, by preliminary boring, the nature of the 
ground upon which the pier would have to rest, and to see whether 
it is perfectly horizontal or not. These experiments will also 
permit of making sure that the ground has sufficient resistance to 
sustain the piers, or whether it is necessary to prepare a special 
bed for them. Such levelling of the formation of the bed will pro- 
bably be requisite in the case of piers near the coast, but owing to 
the small depth of the sea in those parts, compressed air may be 
used without any —t. For depths of from 20m, to 35m., 
which hitherto have only been obtained in e tional cases, no 
uneasiness need be felt with regard to the applicability of com- 
pressed air, inasmuch as experience will show the practical im- 
provements that may be made in the methods and means already 
employed. About twenty-four piers will have to be erected in 
portions of the ground lying at a depth exceeding 35m. For 
these twenty-four piers, the experience previously acquired cannot 
fail to prove a safe guide as to the improvements that may be made 
in the methods of operation, and to give practical value to works 
which hitherto have only been attempted in cases of exceptional 
difficulty. Should it so happen, in levelling the ground for the 
piers that are to descend to the maximum depth, that any danger 
were to be apprehended from the use of compressed air, there will be 
no necessity nevertheless to remain inactive, for owing to its rotary 
structure the ground can be acted upon by means of rotating 
machinery that can be set in motion from the platform, or it may 
be cl and levelled beforehand by means of special machinery. 
The clearing of all matter rejected in the levelling operation can 
be performed by means of force pumps of considerable power, or 
compressed air engines, whereby the ground operated upon would 





By reason of the particular position which each | 





be divided into a number of sections, to enable the currents to 
carry away the fragments. Experience will probably show that 
the action of the water column under pressure will alone be suffi- 
cient to clear the ground, and especially to remove all on the 
surface. The filling of the working chambers with concrete will 
be effected by means of compressed air, in the case of all the piers 
that will enable compressed air to be used. There is no doubt 
that this very important operation will itself suggest various im- 
provements that can be made in the processes now employed, and 
will meet all requirements in the sinking of most of the piers. 

Filling in the concrete base.—It is thought that by repeating 
the experiments made in the construction of the Kehl Bridge, 
it will be possible, in the case of great depths, to convey 
the concrete down to the lower portions of the working chambers 
by the simple use of free air, and to obtain very satisfactory results, 
One method that is to be thought of in this connection, consists in 
the filling of one of the compartments, having a surface of about 
60 m., by one uninterrupted operation, allowing the water and 
grout that will be produced, or any slime that may be made and 
left on the ground, to escape through a special orifice placed at the 
top of the chamber. To obtain this result a great funnel will have 

used, made of steel sheets, and having a sufficient diameter 

to allow the concrete to pass through it without too much im- 

diment—75m. appear, from trials hitherto made, to be a 
iameter that will answer this purpose. The funnel or tube will 
have to be filled in with concrete up to the top, and closed at 
the foot by a ‘‘self-closing valve.” That would have to be 
opened, so as to permit the immediate passage of enough con- 
crete to fill one of the compartments. The introduction of the 
concrete will occupy from fifteen to twenty minutes, so that 
when the compartment is filled the funnel should still 
retain a sufficient quantity of it to form a head and 
thus to prevent the water from entering the funnel during the 
operation. In operating in this manner, and in the case of each 
of the compartments of the lower part of the caisson, it will appear 
beyond doubt that the foundation leaves nothing to be desired in 
respect of strength, since the identical operation is gone through 
for each separate portion. In fact, the whole of the work will con- 
sist in repeating partial operations such as these, for which, there- 
fore, suitable machinery will have to be provided ; and it may be 
considered certain that the normal pressure exercised by the con- 
crete remaining in the funnels will be sufficient for the removal of 
the slime and grout. The test of such practical data as are avail- 
able in this kind of work justifies the choice of this mode of opera- 
tion. The only objection that oceurs to the mind is, that it is 
unlikely for 120 cubic metres of concrete to be got ready in the 
space of from fifteen to twenty minutes, It does not appear im- . 
possible, however, to obtain such a supply, nor even difficult, 
seeing the enormous quantity of concrete that will be required, 
and the very powerful machinery that must necessarily be em- 
ployed. Each pile, when immersed and placed on the ground, will 
comprise, for a depth of 55 m, below the low-water level, the fol- 
lowing components :— 





Displacement of water, at low water.. 70°513 m.3 
o » athigh ,, 75°970 m.3 
Difference of tide .. .. .. «. 5 460 m.3 
Volume of the pier .. 86-000 m.# 
Space of the recesses 28 800 m.3 
Volume of masonry.. 57°200 T 
Weight of masonry .. se <n 08 cc @@ «6 11607 
” GN ca as) va 84 ws: ee we ee 
Load sustained by the ground .. ., 150°030 
Surface of piers at the base... 1°604 m.3 


Load expressed in kilos. per square centimetre ie a 93k 


Weight of metal columns 2-010 T 
- ea eee 71647 

Total load supported by the ground... .. . .. .. 157850 

Total load expressed in kilos, per square centimetre .. 98 k. 


Upper levelling.—Whenever a pier is fitted in position, it 
becomes necessary to raise the masonry from the lower water level 
up to the base of the metal portion, that is, a distance of 20m., 
and up toa height of 15m. above the highest water level, so as 
to protect the base of the metal columns as far as possible from 
the action of the breakers. This work, which is not inconsiderable, 
since it represents 12,000 cubic metres of masonry, will, during 
the first half of the operation, be sheltered by the upper dome, 
while the last half of the work will have to be carried on after the 
dome is removed. The masonry of the upper portion is to be pro- 
vided with walls of hewn granite stones similar to those composing 
the upper courses. The body will be an ordinary “filling-in” work. 
Ladders, and even flights of steps, will be provided to facilitate 
the access of the workmen, or their escape in case of accident. 
These ladders and steps will also enable the works to be inspected 
and observed after they are completed. 


Erosion at the base.—If any fear was entertained as to the 
liability of the ground at the foot of the piers to become eroded 
by the currents of the sea, and thus to become less strong and 
reliable, it will be necessary to protect them by means of sacks 
filled with concrete, and so piled up, one above the other, as to form 
a sort of slope round each pier. Such a result could only be 
obtained by lowering the sacks of concrete with the aid of winches, 
as they could not be thrown down. A good result may also be 
attained by forming stone packings around the base of the piers, 
composed of bulky bens of rock discharged through special doors 
or gates—as isolated stones would not descend vertically—the pro- 
babilities being that no deviation will take place when they are 
discharged in one bulk through a door. The compression of ground 
resulting from such rock packing round the piers will even add to 
its resistance, if that be desirable. 

Special considerations.—No construction has been attempted up 
to the present time unless by means of stones sunk to the bottom, 
which get displaced or broken above the sea. The sea, in fact, often 
destroys even piers constructed by rocks, so that the safety of 
vessels in ports is rather jeopardised. It must be recognised, 
however, that while formerly there was no precedent to assist those 
employed in the solution of these questions, the experience acquired 
since has given mankind a great many useful hints by which we 
ought to profit, and which we must not leave out of sight even 
when a totally new step has to be taken in the same direction. 


Taking for granted that the works will be sufficiently protected 
against the action of the tops of the breakers, and that it will 
be possible to shelter them ayainst the less powerful action of the 
swell, the undulations of which cannot cover more than 100 m. 
distance from the top of one wave to that of another, or measure 
more than 2°50 m. from top to bottom, it may be inferred that, in 
the case of a pier 57 m. long, such a pier will not be thrown out of 
the perpendicular by any rocking motion to which it may be sub- 
jected, and which will only represent a fraction of that sometimes 
experienced by ships situated near the pier. Piers sunk deep into 
the water, and forming a considerable bulk, will only undergo part 
of the effects consequent upon the surface being thrown out of the 
level, and will present, as already mentioned—even while afloat— 
the appearance of small islands in regard to the ships that may 
approach them, while the vessels carrying materials will in most 
cases follow the undulations of the surface of the sea. The work 
here contemplated has a certain analogy with the erection of a 
number of isolated lighthouses upon rocks, which have always 
caused a considerable expenditure of labour and capital. These 
works, difficult as they were, did great honour to the able and 
skilled engineers who had devoted th lves to fully carry- 
ing them out, but it is plain that an immense amount of trouble 
and labour would have been saved had these very structures been 
built upon a metal caisson placed upon the bottom of the sea, in 
the season when that is practicable. The lighthouses in the 
estuary of the Oder may be mentioned as an instance illustrating 
this statement, resting as they do on a metal caisson, 


(To be continued.) 








266 - THE ENGINEER Sept. 27, 1889, 








OYSTER ISLAND LIGHTHOUSE, BURMAH. 


SIR JAMES DOUGLAS, M, INST. C.E., ENGINEER, 


(For description see page 274 ) 
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COLD STORAGE ROOMS, NOTTINGHAM. 
MESSRS, PONTIFEX AND WOOD, LONDON, ENGINEERS, 
(Yor description see paye 268.) 
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PONTIFEX’S REFRIGERATING MACHINERY. | tensperent ice. The system ae ee ee avail aie ineaie barrel generally project into the valve chambers, and Ap 


Tue last few years have been remarkable for the great deve- 
lopment in the manufacture of ice-making or refrigerating 
machines, while the extended uses and applications of this class 
of machinery in the various arts, manufactures, and commercial 
enterprises, have been still more surprising. This is to be 
accounted for, no doubt, by the high efficiency to which refri- 
gerating machinery has attained, securing economy in working. 
We illustrate this week portions of an ice-making, cold storage, 
and meat freezing plant, supplied to Mr. Burton, wholesale pro- 
vision, fish, poultry, and game merchant, Nottingham, and 
erected by Messrs. Pontifex and Wood, of Shoe-lane, London. 
The plant consists of two refrigerating machines, together with 
their appliances, which we propose describing in their order. 
The refrigerating machine represented on page 270 works on the 
ammonia absorption principle, and is a good example of one of 
the firm’s most modern make, embodying all their more recent 
and useful patents. We understand that the original plant 
erected at Nottingham in 1886 consisted of a 9-ton refrigerator 
—that is to say, a machine of the nominal producing capacity of 
nine tons of ice per day ; but so successful did this machine prove 
that it was found necessary to quadruple the installation for the 
following season. 

The present capacity of the works is as follows :—In the cold 
storage and freezing-room accommodation has been provided for 
storing from 5000 to 6000 sheep or 1000 quarters of beef, all 
hanging separately to allow plenty of air to surround the 
meat; and in the ice-making department, ice-boxes have been 
put down with capacity for making thirty tons of block ice 
per day, while a sufficient reserve of power and space has been 
provided for still further extensions if n 3 

Before describing the refrigerating machine, it may be as well 
to remind our readers of the physical law that, on the change 
of any liquid into the gaseous form with a corresponding in- 
crease of bulk, a large amount of heat is rendered latent, and on 
the reverse operation taking place, the latent heat in the gas is 
rendered sensible, so that it can be readily removed. The 
Pontifex patent refrigerating machines work on this principle. 
Each consists of a number of very strong cast iron cylindrical 
vessels connected together by pipes and cocks. The large hori- 
zontal vessel is called the generator, into which a charge of 
ammonical liquor—that is, commercial liquor ammonia—is put. 
This vessel contains a coil of steam pipes heated by steam from 
a boiler, so as to evaporate the ammonia contained in this 
vessel. The ammonia vapour then rises up a vertical cylinder 
called the “separator” or “ analyser,” placed on the top of the 
generator. This separator contains a series of cast iron trays 
fixed at certain distances one over the other, while on their 
inner surface nozzles are cast, and are so arranged 
that the ammonia vapour is free to pass upwards while 
each plate contains a certain quantity of liquid—the in- 
troduction of which will be described later on—passing down- 
wards, condensing on its way any watery portions that may 
be ascending with the ammonia, and causing them to return to 
the generator. This part of the apparatus is one of the chief 
features of this machine, and is patented by the manufacturers. 
From the top of the separator a pipe conveys the gas to the con- 
denser, the latter being the largest vessel shown in the engrav- 
ing of the refrigerating machine. It is made of wrought iron, 
and contains a number of coils of pipes through which the 
ammonia vapour or gas passes; while outside the pipes the con- 
densing water is made to circulate. The top portion of this 
condenser is termed the rectifier. Here, at certain intervals, 
patented pockets or traps are inserted in the coils of pipes, 
by which means any watery particles that may possibly be 
passing over with the ammonia gas from the separator are con- 
veyed back to the latter vessel, so that what finally passes from 
this portion of the apparatus is absolutely anhydrous ammonia 
—a condition necessary to the economical working of refrige- 
rating machines. This is one of the great advantages claimed 
by the manufacturers for these machines over all other makers. 
The ammonia gas is then condensed in the remaining or lower 
portion of the condenser into a liquid form by the pressure 
caused by its own accumulation. This liquor is allowed to pass 
into the cooler, which is a cast iron vessel also containing wrought 
iron pipes. In this cooler the liquid ammonia having left the 
condenser at a temperature of about 70 deg. or 80 deg. Fah., is 
allowed to expand into the gaseous form. In doing so its 
sensible heat is rendered latent as above described, and its 
temperature is ordinarily reduced down to 4 deg. or 5 deg. Fah., 
or from 27 deg. to 28 deg. below freezing—and often registers 
10 deg. Fah., or 42 deg. below freezing, while a still lower 
temperature may be obtained if desired. A circulation of brine 
—a medium used for conveying the cold to where it is required 
—is pumped through the coils of pipes in the cooler, and the 
expanding ammonia gas cools this brine down to any desired 
temperature. After this the ammonia gas passes away through 
a pipe into another vertical cylinder called the absorber, in 
which it meets with and is absorbed by the water from which 
it was first evaporated. From this absorber the ammoniacal 
liquor—this being the name of the liquid at this point—is drawn 
by the pumps, and is conveyed through the smaller upright 
vessel fixed on the generator, which is termed the heater or 
economiser. Here its temperature is raised by means of the 
water which was originally separated from the ammonia, and is 
finally received in the generator after passing down through the 
separator—this liquid being that already referred to in the 
earlier portion of the process. 

It ought here to be stated that the plan adopted for econo- 
mising the heat by means of the heater is very ingenious, simple, 
and effective, though we fear that to describe it would occupy 
more space than we can spare; therefore we pass on to state that 
the ammoniacal liquor having so found its way back into the gene- 
rator is evaporated again, and the operation rendered continuous, 
the same ammonia and water being used indefinitely. The 
ammonia pumps supplied with this machine are of an entirely 
new and patented design, being of the double instead of the single- 
acting type as formerly supplied. We understand the new pumps 
are now used with all Messrs. Pontifex and Wood's machines 
with great success. We are informed that the stuffing-boxes of 
these pumps have only been packed three or four times since 
the machine was erected, although it has been working nearly 
continuously. 

Having described the refrigerating machine and its working, 
we now pass on to the ice boxes in the ice-making department, 
as shown on page 267. These are the Pontifex patent cell ice 
boxes, and are each capable of making six tons of ice in twenty- 
four hours, there being five in all. They each consist of a wooden 
tank provided with two galvanised wrought iron hollow or double 
bottoms, and two galvanised cast iron hollow main-centre wall 
plates with a number of short hollow walls fixed at right angles; 
these are also of galvanised cast iron. Through the whole of 
these plates and bottoms the cold brine supplied from the 
refrigerating machines by means of the brine pumps is made to 
circulate; while on the outside the water is frozen into large 
blocks, each weighing about 6 cwt., of pure and beautifully 





able waste and great expense, as the manufactured ice need 
only be purchased by the consumer as required. 

During the freezing operation the water is kept continually 
moving by means of agitators, as shown in the engraving, this 
being necessary in order to obtain perfectly transparent ice. 
The ice is got out of the boxes by emptying out the cold brine, and 
running through the hollow plates and bottoms what is termed 
“warm” brine ; that is, brine which has been previously heated 
by means of a steam coil. supplied with the exhaust steam from 
the engine, to a temperature ot about 60 jeg. This relieves 
the ice from the surfaces of the hollow plates and bottoms, so 
that its removal is very easy. Ind it is interesting to 
witness the ease and rapidity with which the huge blocks of ice 
are removed ready for delivery. 

Passing on from the ice-making department, we arrive at the 
cold storage and freezing rooms. These number sixteen in all, 
most of them being fitted up with wrought iron galvanised 
cooling pipes with patented connections, through which the cold 
brine circulates, all supported from the ceilings. This brine 
usually leaves the refrigerator, as already stated, at about 37 deg. 
below freezing, enabling the rooms when filled with meat to be 
easily maintained, if desired, at many degrees below freezing. 
If hot meat, that is, meat just killed, be placed in these rooms, 
it is frozen in twelve hours after admission. These rooms are 
so well constructed that if the machines are stopped working at 
any time, say, from Saturday night to Monday morning, we 
were informed that a difference only from 2 deg. to 3 deg. rise in 
temperature in the rooms is registered. 

These cold rooms are used for all kinds of purposes besides 
preserving butchers’ meat, such as the storing of game, poultry, 
hares, rabbits, butter, lard, bacon, &c., which can be kept here 
for almost an indefinite time, still retaining their freshness in 
taste and appearance. 

We may add that precisely similar machines have been 
erected at the Avonmouth Docks, Bristol, also at Glasgow, Aber- 
deen, Portsmouth, &c., with similar results, while a very large 
number has been erected in breweries, bacon-curing factories, 
paraffin oil works, butterine manufactories, &c., with equal 
success. We are informed that Messrs. Pontifex and Wood have 
received and nearly executed orders for twenty-eight machines 
during the present season. 

Where their machines have been erected for ice-making, we 
are given to understand that ice is made at from 2s. 6d. to 
3s. 6d. per ton, this, of course,depending upon the size of the plant. 








HORIZONTAL AIR-PUMPS. 


WE extract the following excellent paper from Mr. M. 
Longridge’s annual report to the Engine, Boiler, and 
Employers’ Liability Insurance Company for 1888 :— 

In considering the arrangement of new engines, difficulties fre- 
quently present themselves which could be most easily solved by 
the adoption of horizontal air-pumps. Yet many engineers hesi- 
tate to recommend them, and many mill-owners refuse to accept 
them, in the belief that they will not maintain so high a vacuum as 
vertical single-acting pumps. And, speaking generally, this belief 
is warranted, for horizontal air-pumps do not, as a a maintain 
so high a vacuum as their rivals. Yet there seems no reason why 
they should not be made to do so, for, if properly designed and 
suitably ce, the two pumps will be identical in action. Sup- 
pose the plunger at the right end of the barrel—see Figs. 1 and 2—- 
and about to move towards the left, and suppose the water 
between the plunger and the delivery valve to be replaced 
by mercury, always remaining in contact with the plunzer. 


Then, as the plunger retires, the surface of the mercury in the | 





revent contraction of the entering stream of water. 
Hence the effective area of the openings at each end of the barrel 
is — about 66 per cent. of the apparent or measured area, If 
therefore the bucket run at a mean speed of 600ft. per minute the 
speed at the middle of the stroke will be about 942i. per minute 
and the speed of the water across the area of contraction must be 
492 x , =1412ft. per minute, if the water is to follow y the 
plunger. Now, the only force which can impart velocity is the 
weight of water itself, or the head above the centre of the plunger, 
and the head required to produce a velocity of 1412ft. per minute 
is 8°6ft., that is to say, the water surface in the condenser must be 
8°6ft. above the centre of the plunger when the latter is at mid. 
stroke, It is needless to sa: t, in ordinary circumstances, no 
such head of water is available. To make the horizontal type of 
pump efficient, it seems clear then that the velocity of the water 
must be reduced by the addition of conoidal mouthpieces to the 
barrel, or if these be not sufficient, by reducing the speed of the 
= also. By way of illustrating the subject, let us consider 
the design of an air-pump for an engine developing 800 indicated 
horse-power, at a = of fifty revolutions per minute, with an 
initial pressure of 801b. per square inch, cal cnapelal 18 lb. of 
steam per indicated horse-power per hour. The first thing to be 
done is to calculate the quantities of water to be dealt with, 
Suppose the temperature of the injection water to be 60 deg., and 
that of the ejection to be fixed at 100 deg. The quantity of heat 
sent intothecondenser per revolution will be the difference between 
the heat supplied by the boiler and the heat converted into external 
work by the engine. The eer: ey of steam per revolution would 
be (800 x 18) + (50 x 60) = 4°81b.; and since each pound of steam 
at 801b. pressure, contains 1213 units of heat, the heat supplied 
by the boiler is 4°8 x 1213 = 5822 thermal units per revolution, 
The work done by the engine per revolution is 800 x 33,000 + 50 = 
528,000 foot-pounds; and since each unit of heat produces 772 
foot-pounds of work, the heat absorbed by conversion into work is 
528,000 + 772 = 684 thermal units per revolution. Hence the 
heat discharged to the condenser per revolution is 5822 — 684 = 
5138 thermal units. If, then, W represent the number of pounds 
of ejection water per revolution, W x 100 = (W — 4°8) x 60 + 5138, 
and W = 121)b., or 1-94 cubic feet. Hence the pump, being 
double acting, will have to discharge 0°97 cubic feet—say 1 cubic 
foot each stroke. Let us make the displacement of the plunger 
6 cubic feet. This displacement may be obtained in an intinite 
number of ways, by varying the diameter and speed of the 
plunger; but, as it is always desirable to keep speeds low 
when direction of motion has to be reversed, we will fix the 
mean speed of the plunger at 200ft. per minute, as we should 
do for the bucket of a vertical pump, if free to choose. The 
stroke and diameter of the pe will therefore be 2ft., and the 
maximum velocity—acquired about mid-stroke—will be 314ft. per 
minute, We should make the plunger 12in. deep to avoid the 
necessity for packing rings, and add a conoidal mouthpiece at each 
end of the barrel to prevent contraction of the inflowing stream of 
water. The maximum velocity of the water will then be 314ft., 
the same as the maximum velocity of the plunger. The head 
required to produce this velocity is 0°42ft. Therefore, if the water 
level in the valve chamber be 0°42ft. above the centre of the 

unger when the latter is at mid-stroke, the water will fill the 
— and the displacement of the water in the chamber will be 
6 cubic feet. If we make the chamber 2ft. long by 3ft., the area of 
the water surface will be 6 square feet, and the rise and fall of the 
surface, due to the motion of the plunger, will be 10in., since 1 cubic 
feet of water is received from the condenser every stroke. In order, 
therefore, that the plunger may be always sealed by water, the 
delivery valve must be placed at least 10in. above the top of the 
barrel. Let us fix it 12in. above. Then the bead of water upon 
the centre of the plunger will never be less than l4in., which is 
more than is absolutely necessary to impart the required velocity 
to the water. Thus the dimensions of the barrel and chambers 
are determined, and it only remains to fix the areas through the 
delivery and foot valves, 

The first is arbitrary, as we can give the water any velocity we 
like by increasing the pressure on the plunger; but as it is better 
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HORIZONTAL 


valve chamber will fall, leaving a space into which the air and 


water will flow from the condenser, and as the plunger returns, the | 


surface of the mercury will rise and force that air and water 
through the delivery valve. Thus the pump is really vertical in 
action, the working ram or piston being the surface of the mercury. 
Further, if we increase the area of this surface sufficiently as com- 
pared with the area of the plunger, we can reduce the speed at 
which it rises and falls to that usually given to the buckets of 
vertical pumps. Thus the ram or piston moves not only in the 
same direction as the bucket of the vertical pump, but with the 
same 


the horizontal pump, measured by the area of the surface of the 
mercury into the distance through which it falls, will be equal to the 
capacity of the ordinary pump. In fact, the two pumps, as pumps, 
are identical in all respects; both are vertical in action, both move at 
the same speed, both have the same capacity, and both the same 
facilities for ee all the air through the delivery valves, Both 
must therefore produce the same effects. Nor will the similarity of 
action or effect be any way altered if the mercury in the 
horizontal pump be replaced by water, which is also incompressible, 
provided the water remain always in contact with the plunger, as 
the heavier fluid m su do, This seems to be the 
condition essential to the success of horizontal air pumps. If it be 
not fulfilled, if the water do not follow up the plunger without 
break of continuity, not only will the displacement of the water 
level in the valve chamber, and ———— the effective capacity 
of the pump, be reduced, but a space will be left between the 
plunger and the water, in which air expelled from the water 
and drawn through the gland can accumulate and remain, passing 
from one side of the plunger to the other as soon as the wear of 
the packing rings allows a passage between the top of the plunger 
and the barrel. 

Do horizontal air pumps, as usually made, fulfil this essential 
condition? In many instances they certainly do not, The 
plungers of such pumps are usually connected to the tail ends of 
the piston-rods of the engines, and have a mean velocity of from 
500ft. to 700ft, per minute, and a maximum velocity about the 





And, lastly, if we make the displacement of the | 
plunger equal to the displacement of the bucket, the capacity of | 








AIR PUMPS. 


| to keep the pressure low, we will fix the velocity at 5ft. per second 
or t. per minute, As discharge only takes place during the 
| last one-sixth of the stroke of the plunger, the speed of the latter 
, when the discharge begins will be approximately equal to its mean 
speed, or to 200ft. per minute. Therefore since a speed of 300ft. 
per minute is permissible through the valves, the area through 
| these last may be two-thirds the area of the plunger of two square 
| feet. The delivery valve should be placed on top of the valve 
chamber, as shown in the sketch. The area through the foot 
| valves depends upon the head of water allowed to stand in the 
condenser, as the velocity of flow through them is produced by 
this head. The time available for the discharge of one cubic 
foot is 0°6 of a second. Therefore, if we give one square 
foot area through the grids, the velocity of flow will be 
| 1:7ft. per second, which can be obtained with a head of 
| only 0°04ft. above the water level in the valve chamber, These 
valves may be placed at the side of the valve chamber, and should 
by preference be nearly drowned, the highest part of the openings 
being an inch or two above the lowest water level in the chamber, 
or about Yin. below the delivery valves, In —— diameter of 
the plunger, we have restricted the speed to t. per minute, 
because, in general, a modern engine pagers gd 800 indicated 
horse-power, at 50 revolutions per minute, would have too high a 
piston speed to admit of the plunger being cottered upon the 
piston-rod, Therefore a lever or counter-crank would have to be 
used, and this being the case, it is well to make the best use of the 
additional mechanism to reduce the speed as much as possible. In 
cases where the mean piston spsed does not exceed 400ft. per 
minute, the plunger may be driven by the piston rod direct ; for if 
the ends of the barrel be enlarged to prevent contraction, the head 
required to produce the maximum velocity of 628ft. per minute 
would be pe about 18in., a manageable height. But even in such 
cases it ther generally be better to employ reducing motion, as 
the power required to set the dead water in the valve chamber in 
motion increases as the square of the velocity imparted. The 
exception to this rule is the case of a single-cylinder engine, work- 
ing with a high ratio of expansion, where absorption of power at 
the beginning of each stroke might sometimes be advantageous. 
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RAILWAY MATTERS, 


‘s estimated that the expenditure of £1,357,000 will 
Bec to put the rolling stock of the New South Wales rail- 
ways ina state of efficiency. Where will the money be spent—in 
England, Australia, or the United States ? 


Tue number of seats poovied othe London and 

th-Western Company’s carriage stock at the present time is :— 
Nottrelass, 22,067; second-class, 22,506; third-class, 119,500 ; 
total, 164,073, _In 1871 the numbers were :—-First-class, 19,462; 
second-class, 28,768; third-class, 44,960; total, 93,190. 


ny American paper gravely reports that in spite of 
re precautions Apo sed safety on the Forth Bridge, ‘about a 
0 a day has been killed since the work began.” In England it 
has been reported that about one man per week was killed, but 
it is not really anything like this number, although for a few weeks 
it nearly reached a man per week, 


Tue accidents on American railways during July 
include 72 collisions, 68 derailments, and three other accidents ; a 


NOTES AND MEMORANDA. 


Ir is stated that a further step towards the artificial 

duction of the di d has been made by the Hon. ©. A, 
Parsons, who has passed an electric current through carbon elec- 
trodes placed ina cell containing fine white sand and an electrolyte, 
the whole being under considerable pressure, 


In London last week, 2344 births and 1267 deaths were 
ae. Allowing for increase of population, the births were 
146, and the deaths as many, below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 14:0 and 14’8 in the two 
preceding weeks, further rose last week to 15°2. 


Arter being cast aluminium has about the hardness of 
pure silver, but may be sensibly hardened by hammering. Its 
tensile strength varies between twelve and fourteen tons to the 
inch. Comparing the strength of aluminium in relation to its 
weight, it is equal to steel of thirty-eight tons tensile strength. 
The specific gravity of cast aluminium is 2°58, but after rolling or 
} 








total of 143 accidents, in which 39 persons were killed and 147 
injured. The comparison with the same month of previous years 
shows favourably in the total of persons killed, but in passengers 
the reduction is not so encouraging. 


From London to Manchester the London and North- 
Western Company is running sixteen trains daily, the Great 
Northern Company is running eight, and the Midland Company the 
same number. From London to Liverpool the North-Western 
Company is running thirteen trains daily, the Midland Company 
nine, and the Great Northern Company six. From London to the 
principal places in Scotland, the North-Western Company runs 
eight trains daily, the Midland Company six, and the Great 
Northern Company six. Between Liverpool and Manchester the 
London and North-Western Company runs upwards of twenty 
express trains a day in each direction, the Cheshire Lines Com- 
mittee run about twenty-five, and the Lancashire and Yorkshire 
Company will shortly be running about un equal number. 


From a recent return giving figures relating to the 
railways of the United Kingdom from the years from 1854 to 1888, 
it appears that the length of lines opened for traffic at the end of 
1854 was 8053 miles, at the end of 1888, 19,812; capital authorised, 
£368,584,308 and £970,564,156; capital paid up, £286,088,794 and 
£864,695,963; the number of passengers conveyed, exclusive of 
season-ticket holders, 111,180,165 and 742,499,164; gross receipts 
from all sources, 1888, £72,894,665—1854 figures not given—1869 
—first year recorded—+£42,695,927; working expenses 1860—first 
year recorded—£13, 187,368; proportion to total receipts, 47 per 
cent.; 1888, £37,762,107; proportion to total receipts, 52 per cent. ; 
net receipts, 1860, £14,579,254; proportion to capital paid up, 4°19 
per cent.; 1888, £35,132,558; proportion to capital paid up, 4°06 
per cent. 


Messrs. GRESHAM AND CRAVEN, of Manchester, have re- 
cently carried out a further development of their well-known system 
of automatic vacuum brake, with the object of increasing the rapidity 
of operation when the brake is applied to long trains up to fifty 
coaches in length. Thisincreased rapidity of action is obtained by 
the introduction under each coach of a valve, which isa modifica- 
tion of the ordinary van valve, so that this valve can be operated 
under each coach instead of in the van alone as formerly. By 
this arrangement the time required between the action of the 
driver in moving the brake handle to set the brake, and the appli- 
cation of the brakes to the wheels, is not more than 34 seconds on 
a train of fifty coaches in length, and with thirty coaches it can be 
brought into operation in a little over two seconds. It is scarcely 
likely that this application of brake power will be required for 
ordinary purposes, but in the case of long military trains it might 
prove useful, and Messrs, Gresham and Craven have carried it out 
to show the adaptability of the vacuum brake to trains of any length. 


In connection with the coal consumption of locomo- 
tive boilers, and especially with the view of ascertaining accurately 
the relative value of coal consumed in the same boilers working at 
different pressures, Mr. Dugald Drummond, the well-known engi- 
neer of the Caledonian Railway Company, has for some time had 
running between Carlisle and Aberdeen some bogie engines at high 
pressures, from which careful data have been taken. The results 
attained are of such a satisfactory nature that Mr. Drummond 
intends to have six engines of the same build undertaking the same 
work, but two of them are to work at the ordinary pressure of 
1501b., while the others will work a couple at 175 lb. and the others 
at 200lb. pressure to the square inch. Hitherto the general work: 
ing pressure on the line has been 150 1b, to the square inch, but if 
the power given off by these new engines from the same quantity 
of fuel is greater, with no increase in the tear and wear of working 
parts, then an important step in advance will be established, In 
the experiments being made not only is particular note made of the 
quantity of coal burnt, oil used for lubricating, and water evapo- 
rated, but also the gradients on the journey, the weight of load, 
and state of the atmosphere. 


THE opposition to steam tramways which has been 
noticeable in Birmingham has extended to Coventry. The Joint 
General Works and Watch Committee have reported to the City 
Council that they are deliberately and conclusively of opinion that 
the dangers and annoyances arising from the working of tramways 
by steam power are so many and so great that after the end of the 
current term of seven years for which steam power was per- 
mitted—and which term expires in September, 1891—the system 
of steam traction should not be any longer continued in 
Coventry. Experience had convinced the committee that loco- 
motive engines worked by steam were quite out of place 
in streets, especially where the streets were narrow, ‘‘as, not- 
withstanding all precautions on the part of the public, accidents 
more or less serious, and narrow escapes from injury, happened 
from time to time in pretty continuous succession.” Our Birming- 
ham correspondent says the Council, after hearing this report, 
agreed to ask the Board of Trade not to renew their consent to the 
use of steam power for tramways in Coventry at the end of the 
current term. In Birmingham the abandonment of steam has been 
followed by the adoption of electricity. Possibly the same course 
may be followed in Coventry. It is to be hoped that the city will 
be |e. spy 9 enough to adopt some sort of mechanical system, 
and not go back to horse-power. 


Mr. CHEETHAM, writing to the Standard, gives the fol- 
lowing particulars concerning the ‘‘ Woosung” Railway :—‘“I had 
the privilege of travelling on the first train of this, the first railway 
that ever ranin China. It was entitled ‘The Shanghai and Woo- 
sung Railway,’ and belonged to the Woosung Road Company. 
It was opened for traffic on Friday, December Ist, 1876, and was 
allowed to remain about a year, an the rails were taken up and 
transplanted to Formosa. ere were four stations on the route— 
Shanghai, Kangwan, Woosung Bar, Woosung Creek—the total 
distance being about twelve miles, This was performed in forty 
minutes, seven trains running each way. The two engines were 
named ‘The Celestial Empire’ and ‘The Flowery Land.’ There 
were three classes, and the seats on this miniature line were 
arranged lengthways. Children under ten years of age were 
charged half fare. Dogs were charged ten cents each for any 
distance. The third-class fares were paid in Chinese cash, the first 
and second in Mexican dollars. In large letters on the time-bill it 
1s written, ‘The full number of good cash will be demanded.’ This 
applied to the Chinese exclusively. Twelve hundred cash were 
reckoned to a dollar. The Chinese travelled on the new line in 
thousands daily, tly wondering how the train travelled at all, 
This was ascri to the action of the ‘Evil Spirit.’ One man 
Placed his head upon the line to see if the train would really go 
over it. Doubtless his family benefitted monetarily by his death,” 





ing this figure is increased to about 2°68, 


Is it possible that coal veins can grow thicker in the 
present day? If not, how does it happen that in the United States 
they are always finding veins thicker than any previously known? 
Not long since seams of 30ft. were regarded as enormous, and 
twenty-five years ago they had to be content with as little as 15ft.; 
but a statement is now made that at a place called Coal Ridge, in 
Colorado, a seam has been found which is 52ft. thick. Can it be 
the seam has got stood up on end or thickened up by lateral com- 
pression ? 


As the result of elaborate experiments carried out at 
Wimbledon, Mr. Santo Crimp, M. Inst. C.E., has found that the 
only important agent causing the movement of gas in sewers is the 
wind, the gas, contrary to the received opinion, showing no tendency 
to move uphill. During the entire series of experiments the actual 
volume of air recorded as passing downhill exceeded that recorded 
as passing uphill by very nearly one-third, whilst downhill currents 
were recorded on two hundred and seventy-three days as against 
uphill currents on ninety-seven days, 


Tue oldest steamer in the world, according to the 
Steamship, is lying in Bowling Harbour, on the Clyde. The 
Industry, built in 1814, plied for about sixty years on the Clyde, 
and was finally laid up where she now lies, Last year the engine, 
a side-lever one, with spur wheel gearing, was taken out and placed 
in the Kelvinside Park at Glasgow. The old boat is fast breaking 
up, and will doubtless shortly disappear. The engine, however, 
will show to future engineers what a side-lever engine was like, and 
how it was connected by gearing to the paddle shaft. 


Tue total product of cobalt oxide, including the contents 
of the exported ores and matte, in the United States in 1888, was 
12,266 lb., worth 18,441dols. In 1887 the total was 18,340 1b., 
worth 18,774 dols., the lower rate of value in that year resulting 
from a larger proportion of exported nickel and matte and ore. 
The price of cobalt oxide remained at 2dols. per pound. The 
product of chromium declined from 3000 tons in 1887 to 1500 tons 
in 1888. The average price in San Francisco remained 15 dols. per 
ton. Increased operations are probable in 1889, 


Proressor E. 8. HoLpEn writes from the Lick Obser- 
vatory, August 3rd, that the comet discovered by Mr. Brooks, of 
Geneva, NY. July 6th, has been reguiarly observed at the Lick 
Observatory by Mr. Barnard. On August Ist he found the comet 
attended by two objects, and on August 3rd his observations 
showed them to be companion comets. One of them had a decided 
tail. Besides the three comets mentioned, there are four objects 
near, which are probably members of the same family. This 
phenomenon is a rare one, though it has been observed before. 


Tue product of manganese and manganiferous iron ores 
in the United States in 1888 was 239,460 tons, valued at 876,215 dols. 
Of this amount some 25,500 tons would be classed as manganese 
ores; the remainder as manganiferous iron ores. Of the mangan- 
iferous iron ores 11,462 tons, averaging eleven percent. of manganese, 
and 189,574 tons, averaging four per cent. of manganese, were 
from the Colby Mine, Michigan. In addition to the above, some 
60,000 tons of argentiferous manganese ores, valued at 10 dols. a 
ton, chiefly for the silver contained in them, were produced in the 
Rocky Mountain region. 


Ir is said that saccharine is beginning to be felt by the 
beet sugar manufacturers as a very dangerous enemy. It isstated 
that in Germany already so much saccharine has been made as to 
render 5000 tons of beet sugar superfluous. It is principally em- 
et in the preparation of fruits and the production of sweet 
iquors, It is not a food stuff. Indeed, it has been condemned by 
eminent medical authorities as directly prejudicial to health. The 
sugar manufacturers are of the opinion that saccharine should only 
be sold by chemists. France, Italy, and Portugal are already con- 
templating imposing a tax upon it. 


Tue centenary of the discovery of uranium by v4 ee 
has been marked by the finding of a continuous lode at the Union 
Mine, Grampound-road, Cornwall, which is believed to be the only 
known lode in the world. This discovery is regarded as unique in 
the history of the metal, for the lode is what is known as a true 
fissure vein, and the ore is found to contain an average of 12 per 
cent. of the pure metal, the assays going up as high as 30 per cent. 
in some parts of the lode. Several tons of the ore have already 
been raised and sold, fetching high prices. The lode traverses the 
mine from north to south, and the uranium occurs in it chiefly as a 

uioxide. It is anticipated that the present discovery will 
enable two important applications of the metal to be followed up. 
The first is as a substitute for gold in electro-plated ware, inasmuch 
as with ape and copper it forms two utiful alloys, each 
having the appearance of gold, and the former also resisting the 
action of acids. The second application is in connection with electric 
installations, where its usefulness as a wire consists in its high 
electrical resistance. 


In a review in Nature cn Sir W. Thomson’s “ Popular 
Lectures and Addresses,” Dr. Oliver Lodge says:—‘‘It may be 
worth while parenthetically to remark that, whereas the chemical 
—or electrical—attraction between two atoms at any distance 
exceeds their gravitative attraction at the same distance more than 
a thousand million billion billion times, the atoms being regarded 
as spheres oppositely electrified each to about the potential of a 
volt, the gravitative attraction between two worlds the size and 
density of our earth exceeds their electrical attraction when like- 
wise oppositely charged each to a volt in just about the same ratio. 
The ratio of the forces depends, in fact, on the fourth power of 
the lineal dimensions of the bodies concerned—other things being 
fixed. For a couple of small bullets the two forces would be 
approximately equal. Again, if every atom be regarded as 
separately charged, and able to combine with each other, we get 
the maximum possible energy of combustion, which may be put 
down as at the most 20,000 therms per gramme, The heat of 
formation of our moon by combustion is on this estimate very com- 
eng to that developed by the falling together of its materials 
rom infinity under gravitation. But whereas the energy of com- 
bustion is simply proportional to the masses concerned, the energy 
of gravitation is proportional to the product, 7.¢, to the second 
power of the masses; and so we find that when a body is as big as 
the sun, the gravitative energy of its mere earthquake subsidence 
as it shrinks is enormously greater than that which could be 
afforded by the combustion of an equal mass. So also it is shown 
to be greater than could be caused by any reasonably peveniesiinte 
hail of meteorites from infinity: ing ‘r ly permis- 
sible,’ such a hail as would not introduce planetary perturbations 
of a conspicuously non-existent amount,” 








MISCELLANEA. 


Pror. Joun Perry, D.Sc. F.R.S., has accepted the 
presidency of the Junior Engineering Society for the ensuing 
ninth session, which he will inaugurate by the delivery of an address 
on ‘‘ Mechanical Engineering in Electrical Industries.” 


Tue Union Steamship Company’s Royal Mail steamer 
Moor, which left Southampton on September 6th, arrived at Cape 
Town at 9 a.m. on Wednesday, September 25th. After deducting 
stoppages at Lisbon and Madeira, her net steaming time was 
17 days 23 hours 45 minutes, and this is the fastest passage yet 
made between Southampton and Cape Town. This vessel has also 
pre the fastest homeward passage between Cape Town and South- 
ampton, 


TuereE is very little danger now, says the American 
Manufacturer, of an oil tank being struck by lightning. Formerly 
it was the custom to run the pipes along the ground for a consider- 
able distance, and then up over the edge of the tank. In nearly 
every case in the Pennsylvania region, where lightning struck a 
tank, the electric fluid ran along the pipes and jumped off the end 
of the conductor, which was always above the oil. The top of the 
tank being filled with gas, when the electric spark jumped off the 
end of the pipe it set fire to the gas and caused an explosion, Now 
all the pipes are run right into the oil instead of the ends being 
exposed in a vapour. 


A copy of Professor Jamieson’s Syllabus of Engineering 
Classes, which open at the Glasgow and West of Scotland Technical 
College from October Ist to April 30th, has been sent us. In addi- 
tion to the day class engineering workshop and electrical engineer- 
ing laboratory testing classes, there are also, we learn from the 
syllabus, evening lectures for magnetism and electricity, electrical 
engineering and mechanics, with steam, steam engines, gas engines, 
and boilers. From the syllabus we should gather that special care 
and attention is given to the selection of practical examples of the 
application of theory, or that theory is illustrated by reference to 
commercially practical examples and subjects. 


Proressor ARCHIBALD Barr, of the Yorkshire College, 
Leeds, has been appointed to the vacant chair of Civil Engineering 
and Mechanics in the University of Glasgow, in room of Prof. 
James Thompson, resigned. There was six candidates for.the 
vacancy. The chair of Mechanics and Engineering in ‘the 
Heriot-Watt College, Edinburgh, recently vacated by Prof. Beare, 
is now occupied by Mr. Richard Stanfield, A.R.S.M., formerly of 
the Royal Mint Laboratory, London, who, at a recent meeting of 
the Governors of the College, was elected to the post by a majority 
of one vote over his fellow candidate Mr. William P. Dalby, 
London, and North-Western Railway Company’s Works, Crewe. 


A scHEME for the construction of a ship canal between 
the river Forth and Clyde is being projected by an influential 
syndicate of business men in Glasgow and Edinburgh. Consider- 
able progress has already been made in preparing the plans and 
information necessary for supporting an application to be made to 
Parliament next session for an Act to empower its construction. 
The projected canal is to be on such a scale.as will admit of the 
rapid and safe passage of merchant and war ships of the largest 
class, The engineers engaged are the well-known firm of Messrs. 
D. and T. Stevenson, of Edinburgh, and from a preliminary report 
prepared by them it is shown that the scheme presents no engi- 
neering difficulty which cannot easily be overcome, and that, so 
far as they are able to judge from an examination of official shipping 
and trade returns, it will be financially successful. 





Tue following extract is not from a funny paper, but 
from the sedate Scientific American. However, we do not advance 
this truth to prove that the story bas not been exaggerated. The 
little moral appended to the story is neat and imparts finish. The 
statement that electrical antics is a daily occurrence is not perhaps 
as lucid or grammatical as it might be:—‘‘The queer antics 
caused by electricity, which is coming into common use every- 
where, is a daily occurrence. One of the latest happened recently 
at Evansville, Ind. During a heavy storm, a number of electric 
light and other overhead wires were blown down and crossed, and 
the electric fluid started out to make things lively about the 
streets. Sparks were hissing and sputtering in all directions; the 
fire department was called out, and, unaware of the exact state of 
things, a number of firemen, civilians, and horses were knocked 
over by electric shocks, Finally a messenger ran to the electric 
light station, which promptly shut down, when over a dozen persons 
were found lying about unconscious and were restored with diffi- 
culty, two of the firemen at last accounts remaining in a precarious 
condition. It is such little occurrences as these which make the 
firemen and the general public alike distrustful of the overhead 
wires, look they ever so innocent.” 


On Tuesday, at a meeting of the City Commission of 
Sewers, Dr. Sedgwick Saunders, the medical officer of health for 
the City, reported that during the vacation the order for cleansing 
the courts and alleys and the free use of disinfectants for deodoris- 
ing the public roadways, gullies, catchpits, &c., had been zealously 
carried out by the officers, and there had never been a summer in 
his experience when the City had been healthier or complaints 
fewer. The average death-rate compared most favourably with 
past years, being at the rate of 9°24 per 1000 = annum of the 
population. No fewer than 741 houses had been inspected, of 
which eighteen required ey nen in various particu- 
lars. Very serious defects had been found in the vaults beneath 
the churches of St. Mary Woolnoth, Lombard-street, Allhallows 
the Great and Less, Upper Thames-street, and St. Dunstan’s, Fleet- 
street, arising from large collections of human remains, which had 
probably been rendered actively offensive by leakage from sur- 
rounding drains, A large cesspool had been discovered in the rear 
of the vestry of St. Michael, Paternoster Royal, College-hill, 
which had been a source of nuisance for some time past. During 
the last seven weeks there had been sixty-four deaths and ninety- 
five births registered in the City. The sanitary condition of the 
old churches referred to should be improved and made beyond 
suspicion before people are allowed to sit in them for an hour or 
two at a time as they do now, or the churches may disseminate 
disease, 


THE residence of Mr. Peter Denny, Dumbarton, the 
senior partner, and those of six other partners in the well-known 
Dumbarton shipbuilding and engineering firm of Denny and Co., 
are about to be fitted throughout with the electric light. Helenslee, 
Mr. Denny’s mansion, and the other six houses, are all of 
considerable dimensions, and are situate in the same neighbour- 
hood, on rising ground overlooking the Clyde, a short distance 
below Dumbarton Castle rock. The generating plant for supplying 
the current necessary will be located in a specially constructed 
house in a central situation, and will consist of a steel tubular 
boiler having feed heaters and other appliances for economy, to 
supply steam at a pressure of 1501b. to a Willans’ triple expansion 


engine which will be coupled direct to a Siemensdynamo. This 
dynamo will be shunt-wound, and will c three sets of E.P.S. 
storage batteries of 54 cells each, which will be located in the upper 


flat of the building. The batteries alone will be capable of supply- 
ing current for 300 20-candle lights, and if the engine is kept 
running at the same time a total of 600 such lights can be sup- 
plied. In house lighting rarely more than half the total number 
of lights are used at one time, so that this station is in all proba- 
bility large enough to supply the whole neighbourhood, which 
consists of between twenty and thirty large houses, Electric 
lighting, it may be stated, was early introduced into the yard and 
workshops of Messrs. Denny, and the fitting of ships with the 
electric light forms a department of their works, The contract 
for the yxy Bem the residences has, however, been placed with 
Messrs. Muir, Mavor, and Coulson, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


RIS.—Madame Boyveau, Rue de la Banque. 
PERLIN.—ASHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. GeroLp and Co., %. 
LEIPSIC.—A. TwietTMEvER, Bookseller, 

NEW YORK.—InTeRNatTionaL News Company, 88 and 85, 
Duane-street, 
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PUBLISHER'S NOTIOE. 
*.* Toe ENGINEER is placed gratuitously at the disposition of 


* isitors to the Exposition Universelle de 1889 at Paris, at the 

BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLONIES FRANCAISES, ESPLANADE DES INVALIDES, 

*,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de ' Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 


dvertisements cannot be inserted unless delivered before Six 
pen = MY veneer evening; one in coqnanence ! the 
necessity for n ress early a portion ition, 
ALTERATION wr etandinn advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department 0) the 
oops, ore to be addressed to the Publisher, Mr. Sydney White; all other 
to be addressed to the Bditor of Tux INEER, 





MEETINGS NEXT WEEE. 


Society or E —Arrang ts have been made, by kind per- 
mission, for the Members and A: sociates of the Society and their friends, 
to visit the Deptford Station Works of the London Electric Supply Corpo- 
ration, and the Deptford Foreign Cattle Market, on Tuesday, Ist proximo. 

he party will travel by the 8.E. Railway to and from Deptford, and 
first-class carriages will be specially reserved. 

Liverpoot Evxorngerino Society.—Wednesday, October 2nd, at eight 
o'clock, at the Royal Institution, Colquitt-street. Mr. Henry H. West, 
M. Inst. C.E., M. Inst. N.A., will deliver his inaugural address upon 
taking the chair us President for the session. 

Sovuru StaFFoRDSHIRE INstTITUTE OF IRON AND Stert WoRKS MANAGERS. 
—Wednesday, October 2nd, at seven o’clock, at the Mechanics’ Institute, 
Dudley. Paper to be read:—‘ The Application of Electricity to Works 
and Mills,” by Mr. T. Vaughan Hughes, A.R.S.M., F.LC., electrical 
engineer. 

InsTITUTe OF MARINE Enoinerrs.—To-day (Friday), at the Langthorne 
Rooms, Stratford, E., continued discussion on “* Valve Gear.” 
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PALMER AND LEES' FIRE-EXTINGUISHING APPARATUS, 
(To the Bditor of The Engineer.) 
Srr,—Can you or any of your readers give us the name of the makers 
of Palmer and Lees’ fire-extinguishing apparatus ? J. P. 
London, September 23rd. 


CRINOLINE STEEL. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged if any of your readers can give me the address 
of makers of sheet stcel such as used in making crinolines. 


September 23rd. WESTOFT, 





HORN-GRINDING MILLS, 
(To the Editor of The Engineer.) 

S1r,—We shall feel much obliged to any of your readers who can fur- 
nish us with the names and addresses of any makers of mills for grind- 
ag en ag bones. H. G. 

ush-lane, E.C,, September 22rd. 





CONCRETE PIPES. 
(To the Bditor of The Bngineer.) 

Sir,—If Messrs. B. P. and Co, will kindly send me their address to 
Tue Enoreer office, they will get the information they require re ma- 
chinery for producing concrete pipes. R. H. 

September 23rd. 
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CARTRIDGES AND THE ANTWERP EXPLOSION. 


A number of letters have appeared in the Times on the 
Antwerp explosion and the investigation into its origin. 
Before the matter drops out of public notice, it may be 
well to point out the nature of the dangers which beset 
the handling and storage of small arm ammunition. We 
confine ourselves to the small arms ammunition question, 
because we feel convinced that, sooner or later, all unpre- 
judiced men will be satisfied that the explosion commenced 
in the building containing the ammunition, and not in 
the petroleum store. 

e may remind our readers briefly of the leading 
features of the case. M. Corvilain, at the end of last 
March, took a warehouse, and appears to have under- 
taken the work of breaking up ammunition on a very 
large scale, without obtaining the proper authority for so 
doing. On the matter being reported, M. Corvilain 
applied for permission to continue his operations, and the 
Administration deputed M. Royers, an able and expe- 
rienced engineer, to examine and report, and he did so in 
a very unfavourable sense, using words which, translated, 
are, “No earthly reason could justify the authority 
demanded, and all effectual ‘surveillance’ is impossible.” 
Unfortunately, the final decision lay, not with the 
“Administration Communale,” but with “La Deputation 
Permanente de Conseil Provincial,” which body is said to 
be on specially bad terms with the Administration. Con- 
sequently, in the teeth of the report of the latter body, 
as well as of a protest from M. Rieth, the owner of petro- 
leum works near, the permission sought was granted, and 
the work went on until the horrible explosion of Sep- 
tember 6th, which wrecked both the cartridge and petro- 
leum buildings, and killed all persons on the premises of 
the former. 

Evidence shows that the explosion commenced at the 
cartridge building. Common sense points to the same 
conclusion, It is useless urging that there was only 
8 cwt. of powder in a condition to explode there at the 
time, seeing that twolarge craters were made in the earth 
at the cartridge works which must have been made by the 

wder on the spot, whether the fire came from the petro- 
eum or was originated on the premises. Prima facie, 
then, there is strong evidence of recklessness, if not deceit, 
and it can excite no surprise that M. Corvilain should have 
been at last apprehended. We venture to think that the 
members of the “‘ Deputation Permanente de Conseil Pro- 
vincial,” who in the teeth of all trustworthy warning per- 
mitted the work to go on, should stand alongside him in the 
dock. We do not wish to go further than this at present— 
that is to say, we only urge that there is abundant cause for 
trial. It is just possible that matters might wear a better 
face on a full investigation, but a more pressing case de- 
manding investigation we could hardly conceive of. Our 
present object, however, is to give some facts bearing on 
the dangers attending the storage and breaking up of 
small-arm ammunition. 

In 1866, with the Snider breech-loading arm, central-fire 
cartridges came into our service for the first time, involv- 
ing conditions of danger not before met with. Up to this 
time it had been a leading principle to keep detonating 
composition in all forms far away from powder. The 
central-fire cartridges contained percussion caps on anvils 
in close proximity to the powder charge, and ready to fire 
it ona blow. What was to be done with such ammuni- 
tion? Colonel Majendie, then assistant-superintendent of 
the Royal Laboratory, was employed by General Boxer to 
investigate the question. The caps were so far counter- 
sunk below the ends of the cartridges that they were not 
easily struck ; but it was nevertheless imperative to learn 
what effect would be produced by the explosion of a cap 
and cartridge. In a course of experiments Colonel 
Majendie found that one, two, or three cartridges exploded 
in the middle of a barrel fully packed produced no etfect 
on the rest of the cartridges, because the metal cases 
sufficiently protected them. He went further, and 
exploded a charge of powder in a specially strong case of 
ammunition. We do not recollect the exact amount, 
although we witnessed some of the experiments, but we 
think it was about 21b. The special case of ammunition 
we refer to, consisted of a barrel of cartridges screwed up 
in a wrought iron cylinder, such as is employed in transit 
under some circumstances. The — was sufficiently 
violent to tear the head of the cylinder away, breaking 
the screws which held it and bending it up. The cart- 
ridges were projected high into the air, and fell at con- 
siderable distances round the spot; nevertheless, no 
cartridges that were not actually torn open had_their 





charges exploded. It naturally followed from this that 
pee arms ammunition was considered as specially liable 
to ignition, but as not liable to explosion en masse. It 
ought therefore never to be mixed with stores of powder, 
but by itself it may be placed in many buildings where a 
store of powder would be objectionable. 

The danger of ignition wherever caps are present waa 
afterwards proved to be considerable. In 1867, we 
think, a fatal explosion took place in a building where 
blank cartridges were being made in the Royal Labora- 
tory. Previous to this the caps and anvils were pressed 
into the cases before — oo with powder, for fear of 
an explosion in pressing home the cap. Subsequently, 
the danger of caps existing in a building with loose 
powder in any form, was thought to be so serious that 
means were devised for pressing each cap and anvil into 
the cartridge after it was filled and closed, the latter 
being held in a thick metal tube in such a way that no 
harm followed explosion. The accident we refer to arose 
from a reckless boy finding a loose cap and striking it 
repeatedly with a mallet, but there are many other con- 
ceivable ways in which a cap might be fired; hence it 
follows that all operations with powder when caps are 
present must be regarded as specially dangerous. 

It may be observed, then, that the breaking up of small- 
armed cartridges, which was begun in so light-hearted a 
way by M. Corvilain, and sanctioned so recklessly by the 
Antwerp authorities, is a class of operation which has 
been condemned in England on any large scale; the 
actual breaking up being only done on a very small scale 
with special precautions, approaching those attending the 
horribly dangerous but necessary one of mixing the cap 
composition. Such operations should at any cost be so 
conducted that at most one life should be sacrificed, and 
if possible not that. This invelves tedious arrangements, 
no doubt, but in this country we have long known the 
danger of the opposite course. 

M. Corvilain himself urges that this principle he fol- 
lowed in a measure; that is to say, he had never a large 
quantity of powder left in a loose state, and that by our 
own showing cartridges are not liable to explosion en 
masse, The craters made in the earth point out that 
if this was M. Corvilain’s intention, it was not carried 
out practically. The only possible loophole that we 
can see to save the establishment from the charge of 
neglect and recklessness in some shape, is if it should 
be admitted that 10 cwt. of loose powder has been 
considered hitherto a sufficiently small quantity to be 
allowed to accumulate in the presence of percussion 
caps, an admission we should altogether object to; 
and further that when exploded this quantity has 
a sufficiently powerful and unexpected action to fire 
small arm cartridges en masse. We should not readily 
believe this ; at the same time we know of no experiment 
in which small arm cartridges have been exposed to the 
action of 10cwt. of powder. Obviously it would be a 
troublesome experiment, but with a vast store of con- 
demned cartridges it appears to us as if the authorities at 
Antwerp had a good opportunity of making such an 
investigation now. We have learnt since 1868 that 
powder behaves in an unexpected manner under peculiar 
circumstances, occasionally almost approaching detonation 
in its action. Weshould be glad in the interests of manu- 
facture generally if a special investigation were made. 
Supposing, however, that the conclusion is irresistible 
that a much larger quantity of loose powder, or some 
other explosive, were present than is represented by M. 
Corvilain, the fault may be shown to be in his managers, 
and not in himself. The investigation commences, how- 
ever, with a prima facie case established of a certain 
measure of tecbienmnen and infatuation both on his part 
and on that of the authorities who sanctioned the pro- 
ceedings. 


ENGINE BREAKDOWNS. 


Tue Annual Report of Mr. Michael Longridge, chief 
engineer, Engine, Boiler, and Employers’ Liability In- 
surance Company, for 1888, lies before us. It is a very 
instructive document, and we propose to consider certain 
portions of its contents. Before proceeding further, how- 
ever, we desire to direct our readers’ attention to a short 
paper on air pumps which it contains, and which is so 
useful an exposition of certain truths not generally known 
that we have transferred it bodily to our pages this 
week. In his report Mr. Longridge first deals with the 
breakdowns for which his company has paid compensa- 
tion. He gives a tabular statement of particulars, and 
we heartily endorse his intimation that “This table is 
instructive, because, by showing what parts of a steam 
engine are most liable to breakage, it also shows what 
parts require improvement in design or greater attention 
while at work.” In the last nine years there have been 
1147 breakages, of which five were total wrecks from 
unknown causes. Spur gearing heads the list, with 
214; valve gear comes next, with 211; while air 
pumps and their driving gear broke down 232 times, 
Mr. Longridge classes these failures under separate 
heads, 140 for the motion work, and 92 for the 
buckets and valves. In the nine years only one 
second motion shaft gave way; but 58 crank shafts 
failed. We must refer our readers to the report itself 
for the remaining particulars. Let us see what is the 
reason that so many valve gears broke down. The 
requisite information for 1888 is embodied in the 
report. First we have a steel Corliss valve rod broken 
because it was turned down in one place with a square 
shoulder, “sudden change of section.” This is an 
unpardonable error in design or workmanship. Next we 
have “bevel wheels for driving valves and governor 
broken, cause not ascertained.” ‘Levers on rocking shaft 
of low-pressure valves broken. Cotter came out of valve 
spindle, and got jammed between the valve and end of 
valve box.” We may say here that a careful designer 
will always take care that jamming shall not occur if a 
et gives way. This requires forethought; but it can 

e done to a much greater extent than is usual, in 
mill engines especially where there is plenty of 
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room. Another instance of defective design is sup- 
plied by the next case. “Expansion valve broken; 
the expansion plates had been moved so far apart 
that they dropped over the end of the main valve.” 
In the next case we have “ Excentric strap broken; old 
fracture.” Then we have “low-pressure valve spindle 
broken through screwed end ; cause, cross strain through 
want of guides.” Bad designing once more, “ Bracket for 
guiding valve spindle broken.” This was another case of 
jamming; a key in the valve spindle worked loose and 
caught the bracket. “Valve spindle broken through 
screwed thread, for want of guides.” We have next two 
or three mishaps of small account, calling for no particular 
mention. Then we have “ Excentric strap broken ; a brass 
piece fastened to the edge of the valve had come off 
and jammed the valve.” A little more clearance in the 
valve chest would have saved the strap. Failure 91 was 
a case of broken valve spindle, for want of guides. No. 112 
was another case of jamming, “The nuts on the valve 
spindle worked loose, and jammed against the end of the 
valve box.” The last example calling for notice is 
No. 116. The bracket carrying the expansion valve 
motion was broken, and the excentric vod bent ; cause, 
“The key for securing the hand wheel, for regulating 
the cut-off, came out and jammed the motion.” It 
will be seen that a large proportion of all these more or 
less costly and troublesome failures was due to neglect 
on the part of the designer to provide for casualties. We 
strongly insist on this fact for the special benefit of our 
younger readers. There is, for instance, always a possi- 
bility that a nut will slack back on a_ valve spindle ; 
nothing wiil certainly prevent that but drilling a hole 
through the spindle and putting in a split key, but it is 
highly injudicious to drill such a hole. Only a certain 
limited reliance can be placed on a second lock nut 
answering its purpose. Obviously, the proper way to 
avoid all chance of a catastrophe is to take care that, no 
matter how far the nut may slack back, it cannot come 
into contact with the end of the valve chest. The way to 
minimise a breakdown is to be ready for it—a truth 
which some engineers neverforget, and others never remem- 
ber. It is noteworthy that Mr. Longridge denounces 
the use of the Whitworth thread in valve spindles, 
and we fully agree with him in condemning it. When it 
is used at all the spindle should be turned down so as to 
leave the whole thread in high relief, and if this cannot 
be done, then the spindle should be drilled out from end 
toend. Mr. Longridge states that Whitworth threads 
“ should be absolutely forbidden, and round threads sub- 
stituted.” 

Concerning the failure of spur gear Mr. Longridge 
advances views which are in certain respects new. They 
are, at the same time, well calculated to excite the 
derision of those who write on the theory of spur gearing. 
Mr. Longridge knows, however, that theory and practice 
are often two totally different things, simply because theory 
presupposes the existence of conditions that do not obtain 
in practice. He holds that most failures of spur gear 
result from following theory and making the teeth too 
long radially. “The idea,” says Mr. Longridge, “ appears 
to be to distribute the pressure upon several teeth. With 
moving shafts this is a pure delusion; the thing cannot be 
done, and the fact may as well be recognised and acted on 
by reducing the length of contact to one pitch, and 
cutting off the whole.of the tooth which is not needed to 
give this contact.” The error of theory lies in assuming 
that the centres of the driving and driven wheels will 
always remain at the same distance apart. This may be 
true of two long shafts, but it cannot possibly be true 
when one of the wheels is mounted on a crank shaft. 
Such shafts always either move in their brasses, or the 
brasses move in the pedestals, or the pedestals spring 
bodily under the thrust and pull of the connecting-rods. 
Of course in theory there ought to be rigidity; but engi- 
neers know that in practice motion always takes place, 
and the movement is sometimes very considerable. Mr. 
Longridge gives one most instructive example, from which 
he deduces that the majority of breakages of this 
class is caused by allowing the teeth to come into con- 
tact at such angles that, instead of sliding upon 
each other, they bump against each other when driven 
deep in gear either by the motion of the crank shaft, or 


the spring or excentricity of the castings, and that the 


treatment to be recommended in such cases is the excisicn 
of the outer parts of the faces of the teeth. We hold 
that Mr. Longridge’s views on this point are perfectly 
sound. In our own experience we have always found 
that the work of driving is done by one tooth ata 
time, except when wooden cogs are used. Such cogs 
usually spring or compress under stress, so that it is quite 
possible to divide the work over two or even three of them. 
Indeed, we have met with cases where the load was so 
heavy that it was certain one tooth could not carry it for 
any time. One case occurred in a rolling mill driven by 
water. The spur wheel on the water-wheel shaft was 
geared with wood, driving a very carefully made cast iron 
pinion on the shaft of a twenty ton fly-wheel. Cogs were 
frequently broken. These were replaced with full- 
sized cogs, which never lasted more than a few hours. 
Finally, broken teeth were always replaced with “lean” 
cogs, and the trouble ceased, and the wheel gave 
satisfaction. In this case, the shaft centres were so tied 
together that no movement was possible. It is manifest 
that with cast iron running on cast iron teeth no analogous 
action can take place, and each tooth should be made 
sufficiently thick to stand the whole stress. Mr. Long- 
ridge says that for wheels about 18ft. 7in. diameter, 
rma J te 6ft. 9$in. diameter, and transmitting 1000 
indicated horse-power, at a speed of 2000ft. per minute, 
teeth 16}in. broad, 086in. long, and 4in. pitch would be 
quite satisfactory. Mr. Longridge does not believe in 
helical teeth :—‘ The normal pressures on a double helical 
tooth are just as much greater than the pressure on a 
straight tooth as the sectional area of the helical tooth is 
greater than that of the straight tooth; and therefore the 
stress per square inch and the strain in the two teeth 
are equal, and the double helical tooth is no stronger 





than the straight tooth; and not only are double helical 
teeth theoretically no stronger than straight teeth, but 
practically they are weaker, for on a straight tooth, 
so long as the shafts are kept fairly parallel, the pressure 
is distributed equally across the face. This is not the 
case with helical. The small endlong movement which it 
is so desirable to allow in crank shafts, or the slightest 
cross movement, inevitably throws all the pressure on one 
side of the double helical tooth, and thus increases the 
strain very materially.” 

During 1888 only seven main shafts were broken. In 
the first case the shaft was of steel, and broke owing to 
“internal stress.” We are at a loss to know precisely 
what this means. In the second, a wrought iron shaft 
gave way from an unascertained cause close to the swell 
for the fly-wheel boss. The third case was that of a 
MeNaughted beam engine, presumably very old. The 
shaft was of cast iron, and had been cracked for some 
time. The engine was wrecked. The fourth failure was 
one of a wrought iron shaft, which broke at the neck 
because it was not strong enough for the stress put on it. 
The fifth was a wrought iron shaft, which broke at the 
neck owing to imperfect welding and “wear and tear.” 
We do not understand what Mr. Longridge means by 
“wear and tear.” Possibly he means what has been 
better termed “fatigue.” The sixth and seventh failures 
he attributes to the same cause, but does not state whether 
they were of iron or steel. 

Mr. Longridge apologises in his preface for dwelling at 
some length on such matters as those to which we have 
called attention. The excuse is quite unnecessary. Mr. 
Longridge is a thoroughly scientitic man, he is a Master of 
Arts,and has had the advantages of a college training; but 
he is an intensely practical man as well, and the com- 
bination is so rare that what Mr. Longridge has to say 
possesses a special value. 


THE RAISING OF H.M.S. SULTAN, 

WE are indebted to the courtesy of Mr. Giacomo 
Baghino, of Messrs. G. Baghino and Co., of Lombard- 
street, the contractors for raising the Sultan, for further 
information received from his brother and partner, Mr. 
Gio-Batta Baghino, who pay superintended the 
operations, as to the method upon which these were con- 
ducted. So many reports have been published here in 
London received from correspondents in Malta which 
have been materially misleading, that it is desirable these 
should have the earliest possible authoritative contradic- 
tion. Among these reports we have seen it stated that 
regular brick-walling had been built up with the object 
of staying the inrush of water, while others informed the 
public that cow-dung had been among the material used 
with the like object. It is scarcely necessary that we 
should point out to our readers how prima facie unlikely 
it was that the employment of such a method, or use of 
such a material, could have been adopted. No doubt the 
presence of portions of the brick which had been used in 
making the concrete that was employed led to the first- 
named misconception ; but it passes conjecture to imagine 
how the second one could have arisen from any evidence 
observable after the vessel had been placed in the Somer- 
set Dock in Malta Harbour. As we now learn, the 
modus operandi adopted was as follows:—The first pro- 
ceeding, that of drilling holes in the {in. skin through 
which to pass the bolts to connect external and internal 
wooden screens to cover the holes, constituted perhaps 
the greatest difficulty to be overcome by the divers. 
Some of these holes were drilled only partially through the 
plates, and were tapped to receive the screw ends of the 
bolts. Others were drilled completely through in such 
cases wherein it was found desirable or necessary to protect 
the packing on both sides of the fractured plates. It will 
easily be realised how severe was the labour and high the 
degree of skill required to drill holes in jin. plates below 
the water, a task, of course, enhanced in its difficulty by 
the fact that all the leaks to be dealt with were below the 
turn of the bilge, the drills having therefore to be worked, 
in most cases, perpendicularly. The timber framing of 
the screens having been attached by the bolts, this was 
then covered with stout planking, and the space between 
the external and internal screens having been filled in 
with a plastic concrete having for its basis an Italian 
cement, the tightening of the screw bolts caused a pressure 
forcing it into every crevice, and effectively replacing the 
removed metal by a skin of concrete averaging perhaps 
6in. to 8in. in thickness. Such was the principle adopted 
with the larger leaks, the screens over these being in some 
instances 8ft. by 12ft. In the case of some minor fractures 
recourse was had to canvas and oakum, but the main 
reliance was placed upon the system above described. 
We understand that Messrs. Baghino are in corre- 
spondence with our Admiralty as to the terms upon 
which they will undertake recovery of the large amount 
of stores and material jettisoned on the first attempts 
being made to lighten the ship when she struck. The 
firm are retaining their salvage vessels, the Utile and 
Rapido, on the site of the wreck pending the arrange- 
ments referred to. A large quantity of shot and shell 
was, it appears, thrown overboard among other material, 
and the value of this will doubtless induce the 
Admiralty to sanction every effort being made to 
recoverit. The photographs to show the vessel in her 
present damaged oats have not as yet reached 
England; and it appears to be probable that the situation 
of the leaks will render it difftcult to show these fully. 
The authorities of Malta Dockyard are, it is said, engaged 
with the fitting of a wooden sheathing over the whole of 
the bottom of the vessel, and to above the line of the 
locality of the injuries, in order to fit her for the journey 
home, thus carrying out on a larger scale the methods 
adopted by the contractors for temporarily patching over 
the leaks. Six weeks has been assigned as the time neces- 
sary for the completion of this work, so that there seems 
every probability that within another two months or so 
the Sultan may be placed in one of our naval yards for the 
work of full restoration. Whether the journey homewards 
will be undertaken by theaid of theship’sown engine power, 
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or whether she is to be towed, has not yet been stated: 
but we should conceive it to be scarcely likely that the 
effects on the engines of the long term of immersion jn 
salt water can be so efficiently removed at Malta as to 
render such an attempt a safe one, while it is certain that 
the condition of the vessel must render it desirable that 
the journey should be made under safe convoy. 





THE RAILWAYS OF ALGERIA, 


Tue railways of Algeria, as a rule, are constructed upon the 
same financial principle as those of France, the interest op 
capital invested, and, in addition, the amounts necessary for 
working the lines being guaranteed by the Government. ]] 
advances made by the Government bear interest at the rate of 
44 per cent., to be accounted for by the railway companies at 
the expiration of the concession. There is but one exception 
to this arrangement, where, in lieu of a guarantee, a large 
quantity of Alfa lands have been granted, At the end of 1887 
the capital invested in Algerian railways amounted to 
£19,644,481, the average guaranteed interest to 5°096 per cent., 
ranging from 4°85 to 6 per cent. The guaranteed working 
expenses amounted to £792,503, equal to 4°034 per cent. on the 
capital, averaging £587 2s. per mile. The amount paid for 
guaranteed interest and working expenses was £632,768 ; the 
receipts falling short of the guaranteed amounts by this sum, 
on about four-fifths of the lines. The remainder are self-sup- 
porting, and reimburse the Government the advances received, 
The general plan for the construction of the railways of Algeria 
was drawn up in 1879; the plan was based upon a double con- 
sideration:—First, the commercial interests of the country ; in 
this case the aim of the administration is to have a central line 
from Tunis to Morocco, passing through the most important 
points in the interior, and subsidiary lines connecting these 
with the sea coast ; secondly, the defence of the country against 
either domestic or foreign enemies. The central lines are of 
4ft. 8$in. gauge, and the subsidiary lines of 3ft. 34in., and 
3ft. Shin. gauge. The plan of construction has been rigidly 
adhered to, and the various lines are rapidly approaching com- 
pletion. At the end of 1888 the length of completed railways 
in Algeria amounted to 16834 miles, divided into two great sec- 
tions, The first section, 7804 miles in length, includes the 
lines running parallel to the sea shore, and extending from the 
frontier ot Morocco to the boundary of Tunis and connecting, 
by the aid of the second section, all the sea ports of Algeria, 
The second section, 902+ miles in length, includes all the lines 
running from the sea coast into the interior. From a commer. 
cial point of view, the whole of these lines are of vital import- 
ance, and will contribute greatly to the development of the 
colony, the facilities afforded and low rates granted permitting 
the products of the interior being easily carried to the sea coast, 
where ready markets can always be found. All these railways 
are under the cortrol of six companies. The East Algerian 
Company controls 492 miles; the Paris, Lyons, Mediterranean 
Company 318} miles. The lines of this company are the only 
lines self-supporting, the receipts in 1887 exceeding the guaran- 
teed interest of 5 per cent., and working expenses by £430, The 
Franco-Algerian Company controls 415 miles. On a part of 
this system the line from Arzew to Kralfalah, 133 miles in 
length, no Government guarantee has been given, but instead 
thereof a grant of 247,000 acres of land has been given for 
ninety-nine years, which should yield very favourable returns to 
the company in the shape of Alfa, which grows abundantly in 
this part of the country. The Bone Guelma Company con- 
trols 2714 miles, and joins the Tunisian railway system 
at El Henessi. The West Algerian Company controls 
1644 miles. The Mokta to El Hadid line is 20$ miles in 
length, and is the property of the mining company of the same 
name. No guarantee of any kind has been given by the Govern- 
ment, the line having been specially constructed for the trans- 
portation of iron ore to Bone. The receipts in 1887 amounted 
to £2633. No new concession of railways was made in 1888, 
but several new lines were opened of no small interest to that 
section of the British community which annually migrates to 
the Mediterranean in search of health, pleasure, or to avoid the 
rigours of our climate in winter. In the department of Algiers 
the line to Tiziouzou has been completed, so that Fort National, 
the capital of Kabylia, is easily reached in one day from Algiers, 
In Constantine two important lines have been eompleted ; the 
first is that to biskra, which the traveller can now reach from 
the sea at Phillipeville in one day, and from Constantine in ten 
hours. The second line runs from the station of Souk-Abras, in 
the country of St. Augustine, southwards to Tebessa, Another 
line has been opened in the department of Oran, from Mostu- 
ganem on the sea-coast to Tiaret, rendering easily accessible a 
country which hitherto could only be reached with great diffi- 
culty and fatigue. To complete the Algerian railways the lines 
Blida to Beirroughia and Oued Rhamour to Ain Beida—gauges, 
3ft. 54in. and 3ft. 34in. respectively—are now under construc- 
tion, and the lines from Affreville to Berroughia-Tremble and 
Bosdj Bouira, Teney to Orleansville, Tlemcen to the boundary of 
Morocco, from a point between Tlemcen and Senia to the mining 
region of Rio Salado being surveyed. The United States 
Consul at Algiers observes, “ that the low earnings of the rail- 
ways in 1886 and 1887 were entirely due to the locust plague, 
and it is estimated that the non-self-supporting lines are not 
likely to be fully developed from a commercial point of view 
for at least ten years, during which period the different com- 
panies will be under the necessity of applying to the Govern- 
ment to make good the difference which may exist between the 
amount of their earnings and the amount required to meet 
payment of interest on invested capital, and working expenses. 
Judging from the rapid increase of traffic, the probabilities are 
that the earnings of the companies after that lapse of time will 
be sufficient, not only to earn interest and working expenses, 
but to begin the redemption of their debt to the Government.” 
The British Consul-General at Algiers remarks respecting the 
line from Mostuganem, on the sea coast to Tiaret, “that at 
present there does not appear much chance of its paying even 
its working expenses, but the rich valley of the Mina which it 
traverses will be available for European colonisation. One large 
village has been laid out with metalled streets, side-walks with 
cut stone edging, fountains, a gendarmerie, and everything 
except houses and inhabitants.” 








NAVAL ENGINEER APPOINTMENTS.—The following ~ oes 
have been made at the Admiralty :—Staff-engineer W. M. Feak to 
the Calypso, to date September 30th; chief-engineer H. J. G. G. 
Moon, G. H. Cooke, and T. G. Coombert to the Excellent, addi- 
tional, to date September 28th; T. Rule to the Pelorus, 8. H 
Blundell to the Blonde, and J. B. Nicholson to the Warrior; engi- 
neers G. W. Barry to the Sandfly, E. Cornish to the Bellerophon, 
E. W. Cudlip to the Terror, additional; L. E. Thumwood to the 
Superb, and A. W. Head to the Barrosa ; assistant-engineers M. C.W. 
Peel to the Rupert, C. F. Jordan and H. J. Little to the Bellero- 
phon, additional; John Murdoch, engineer, to the Invincible, to 
date September 23rd, 
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THE IRON AND STEEL INSTITUTE. 


Tue autumn meeting of the Iron and Steel Institute 
was held at Paris, on Tuesday and Wednesday last. The 
meeting place, namely, the hall of the Société d’Encourage- 
ment pour l’Industrie Nationale—in the Rue de Rennes, 
facing the abbey church of 8. Germain des Prés—could 
not have been better chosen, whether as regards appro- 
priateness of place o: advantage of position, having 
regard to the circumstance that the afternoon visits to the 
Exhibition, under the skilled guidance of leading members 
of the Société des Ingénieurs Civils, formed part of the 

rogramme, and were necessarily of more importance and 
interest to the bulk of the visitors from England than the 
formal business of the forenoon, The proceedings com- 
menced at 9 a.m. on Tuesday by a few words of welcome 
from M. Gustave Eiffel and M. Haton de la Goupilliére, 
the presidents of the Société des Ingénieurs Civils and the 
Société d’Encouragement respectively, who were com- 
mendably brief. After the reading of the minutes, the 
presidents announced that the arrangements for the 
presentation of the medal awarded to M. Henri Schneider 
could not be carried out at the meeting, owing to the 
unavoidable absence of M. Schneider, and it had there- 
fore been arranged that the presentation should be made 
by Sir Lowthian Bell at Creusot, on Friday, in the presence 
of the workmen, which will no doubt add to the interest 
of the ceremony to those who may be present to witness 
it; and, as alarge contingent of members have chosen that 
excursion, the Institute will be very fully represented there. 

In ashort opening address, the President dwelt upon the 

rogress of siderurgy and of the Institute since the last 
Paris meeting, contrasting the 900 members in the time 
of Sir William Siemens’ presidency in 1878 with the 1480 
on the roll at the present time. The genius of the French 
constructors in iron was most brilliantly illustrated by the 
Eiffel Tower, as were the services of their scientists during 
the period under review by the development of the open 
hearth furnace from the first trials at Montlugon and 
Sireuil; the idea of using the regenerative furnace for 
steel melting having been suggested by Lechatelier in 
1863. Another suggestion most fruitful in result was 
that of the use of a basic slag in the converter, made by 
the late Professor Griiner in discussion on M. Perissée’s 
per in 1878, at which meeting a paper by Messrs. 
Thomas and Gilchrist had to be left unread from want of 
time, and it was not therefore brought forward until the 
following spring meeting in London. Since that time 
8,571,000 tons of basic steel had been produced in the 
different ironmaking countries of the world, and in 1888 
600,000 tons of slag, averaging 36 per cent. of phosphate 
of lime, had been returned to the agriculturist for use 
upon the land. The work of the late Professor Tresca on 
the flow of solids was of great importance, owing to the 
general introduction of hydraulic presses for forging 
oa ot and then in the late Congress of Mines and 
fetallurgy, held at the beginning of the present month, 
several valuable reports on presses as compared with 
hammers, steel castings, and dues of iron were presented 
by Messrs. Briistlein, Everard, Gauttier, and others, 
which he hoped would be made available for the members 
of the Institute. 

The first paper read was that by Professor S. Jordan, 
of the Ecole Centrale, on “Iron and Steel Making in 
France in 1887, and its Illustration in the Exhibition.” 
This was constructed on the same lines as that by the same 
author in 1878, giving statistical details of the produce of 
coal and iron ore, pig iron, wrought iron, and steel, 
noticing the exhibits of the different works in their proper 
order, As we propose to discuss this subject more fully 
at a later date, it will not be necessary to deal further 
with it at present; but it may be mentioned that the 
domestic coal production has increased in ten years by 
about 25 per cent., from 16,805,000 to 21,288,000 tons, 
which is practically due to the increased production of the 


basin of the North, from 6,720,000 to 11,317,000 tons, | g 


while that of most of the other basins is nearly stationary, 
or even in some cases shows a decrease. In pig iron 
making, the number of furnaces blowing has dimi- 
nished by more than one-half, 101 against 232; but 
the production is about the same, 1,368,000 compared 
with 1,506,000 tons, a result due to the substitution 
of larger furnaces, which now average 15,500 tons 
annually, instead of 6500 tons, as in 1878. There has 
also been a considerable change in the importance of 
the different districts, the first place being taken by the 
works on the oolitic ores of the Meurthe and Moselle, 
and some new and powerful furnaces, smelting Spanish 
ores, have been established at Isbergues and Denam in 
the north, while, on the other hand, many of the smaller 
furnaces of the centre and south, depending upon local 
ores, have been extinguished. There is, however, a very 
considerable activity among the works in the Loire 
district, pers high-class steel and iron from the best 
native charcoal smelted metal, and that imported from 
Sweden, owing to the steady demand for naval and 
military ordnance and other war purposes; but as regards 
iron of lower quality, the manufacture appears, as in other 
European countries, to be most active in districts within 
reach of the cheap ores of Luxemburg and Lorraine. As 
regards —— all processes in use elsewhere are 
currently employed; but perhaps the most interestin 

speciality is that of chromium steel, now largely produc 

at Unieux, Firminy, and elsewhere in the south. The 
paper did not give rise to any discussion beyond a few 
words from Mr. Gilchrist, correcting a statement made by 
the author that the Thomas and Gilchrist process was 
founded upon Griiner’s researches, as the experiments 
with the basic converter were made before either of the 
inventors had become acquainted with Griiner’s inven- 
tion. This led to a definition by Sir Lowthian Bell 
of the relative services of Messrs. Griiner, Snelus, 
Thomas, Gilchrist, and Riley in the development of 
dephosphorising, in addition to which those of Messrs. 
Bolekow and Vaughan and Mr. Windsor Richards 
were not to be passed over. This closed an episode not of 





a precisely agreeable nature. Second on the list came 
the scheme hag woe ng eo yore y and M. Hersent 
on a propos annel Bridge, which it is proposed to 
build ose the English thea from Cape Grisnez to 
Folkestone by a series of Warren girder spans, over the 
deepest water, alternately of 500 m. and 300 m., opening, 
upon masonry piers to be built as floating islands, and sub- 
merged upon concrete bases, in a manner which is fully 
considered in the paper and the large atlas of illustrations 
distributed with it. This work, which it is supposed 
would require one million tons of iron and steel, and an 
outlay of £34,000,000 in ten years, did not provoke any 
serious discussion. In fact, it was difficult to take it very 
seriously, as neither of the authors was present; and the 
remarks made on it were few and depreciatory. Mr. 
Adamson considered it as likely to be of small value, and 
pointed to possible international complications by blocking 
the waterway for ships, and the probabilities of a single 
strong collision putting it out of use for six months ora 
year. Mr. Tilden Wright considered that the ground 
was admirably suited for tunnelling, and that a tunnel 
could be constructed for one-sixth of the cost of the 
bridge. In fact, the President’s statement that if made it 
would require a million tons of the materials produced by 
the members, seemed to be the best thing about it. 

The chief interest of the meeting centred in the discus- 
sion on the paper “On Gaseous Fuel,” by Sir Lowthian 
Bell, which is mainly an arithmetical examination, accord- 
ing to known chemical constants, of the possible amount 
of heat obtainable from coal under the different condi- 
tions of combustion upon a grate, in a Siemens producer, 
and in a water-gas producer. In this the statements con- 
tained in the had mr by Mr. Samson Fox on water-gas 
were freely criticised, and the results arrived at were, 
that per hundred units of coal burnt the heat realised by 
each method was: Grate fire, 83°93; producer gas, 71°14; and 
producer gas mixed with water gas,78°8. These figures were 
merely theoretical, and took no account of losses actually 
arising in practice; but these being assumed to be similar 
for all three, did not modify the conclusion, which was, 
that for general use coal was not likely to be superseded 
by any factitious gaseous fuel. That water-gas was 
useful for certain special applications was, however, not 
to be doubted. Much interest was given to the discus- 
sion by the full account of his experiences given to the 
meeting by M. P. Kupelwieser, of Witkowitz, who has 
used water-gas for more than two years. These do not 
seem to be largely in its favour. The power of using 
inferior fuel, such as breeze and cinders from ashpits, 
undoubtedly exists, but the production is so exceedingly 
small that the plant required would be so large and 
expensive, that in practice it is found necessary to use 
only the best fuel; and the same result has been arrived 
at by other experimenters. A point of interest was the 
formation of silicuretted hydrogen, which, when brought 
in contact with water, was decomposed, giving rise to a 
deposit of silica in the gas pipes. M. Kupelwieser 
considered this to be due to the action of highly-heated 
carbon and steam upon the molten slag at the period of 
most active working. The producers required very fre- 
quent cleaning, and a considerable quantity of unburnt 
fuel was removed with the slag at each operation, some 

t of which was always lost. The intermittent cha- 
racter of the operation was much against it, as even with 
two producers the alternate working could not be made 
sufficiently regular to insure a continuous supply of water 

as ; while with three the excess of producer gas would 
very inconvenient. Coal could not be used when the 
water-gas was intended for illuminating purposes, because 
any hydrocarbons in the gas became decomposed and de- 
posited soot on the magnesia cups, and so prevented them 
attaining a proper degree of incandescence. The con- 
sumption of steam was very considerable; a plant produc- 
ing 20,000 cubic metres per day requiring about 20-horse 
power. Mr. John Head, by calculation, considered that 
water-gas was only about 4 per cent. better than producer 


as. 

Mr. Loomis spoke ‘ef the use of water-gas in the United 
States. The producers were worked under pressure, and 
the products were sent to separate gasholders ; the water- 
gas being used for small heating purposes, and the pro- 
ducer gas for furnaces. The latter had been sent to a 
distance of 1200ft. to 1500ft. in pipes, which contained no 
deposit after two years’ working. The best coal, how- 
ever, should be used in the producers, 

Mr. Wildy and Mr. Samson Fox defended the position 
taken up in the pamphlet, criticising Sir Lowthian Bell’s 
figures as to cost. As regards these, however, there was 
considerable confusion as to figures, and this was not 
exactly cleared up in the discussion. Speaking broadly, 
the results achieved at Leeds appear to be an economy 
of 15 per cent. with water-gas over producer gas. In 
answer to a question from Mr. Riley, Mr. Fox stated that 
water-gas has not been used in the open-hearth furnace 
alone, nor could it be safely, but its use is confined 
to small heating operations as, for instance, the welding 
of tubes, so that in this the experience of all former 
speakers was confirmed. In the open-hearth furnace 
only the mixed gas is used. Mr. Fox was, however, very 
much in favour of the use of water-gas for lighting small 
towns and villages, as it might be sent in a compressed 
form through a very small pipe to considerable distances, 
it being in no way altered by compression. 

After Sir Lowthian Bell’s reply on the second morning 
of the meeting, the remaining alien was quickly dis- 
a oO per on “ Electric Welding,” by Mr. W. C. 

ish, although containing little new matter, was of in- 
terest as a guide to those who saw the process in action 
on Thursday at the Exhibition. In the discussion Mr. 
Alexander Siemens stated that the sheathing wires of a 
telegraphic cable were welded by a similar method in 

1877, and the subject was mentioned by the late Sir W. 
Siemens in an address at Newcastle. Mr. Hadfield’s 
careful paper on “The Alloys of Iron and Silicon” was 
appreciatively, if somewnat hurriedly, gone through, and 
a very decided novelty in gas producers, brought forward 
by Mr. John Head, was reserved for discussion at the 


next meeting. After the customary votes of thanks, the 
business t of the meeting terminated sbortly after 
noon on Wednesday. The latter part of the day, as well 
as that of Tuesday and the whole of Thursday, were de- 
voted to visits to the Exhibition, the metallurgical sec- 
tions, especially those of the great steel works on the 
Loire, receiving very considerable attention. The ser- 
vices of the members of the Société des Ingenieurs 
Civils, who acted as guides, deserve the highest 
praise. Nothing could have been better done, and 
the same praise must be given to their excel- 
lent soirée given on Tuesday at their hall in the 
Cité Rougemont. At the latter, apart from the musi- 
cal and light entertainments, two very interesting 
novelties were exhibited, the first being a camera 
having a horizontal motion about a central axis, 
driven by clockwork, which takes a complete picture, on a 
rolled sensitive film, of the whole horizon from a station 
at one revolution; and the second, a projecting lantern, 
which gave very distinct images on a screen of iron and 
steel fractures and other opaque objects. This consisted 
of two incandescent lamps of 15-candle power, the light 
of which is directed obliquely by parabolic mirrors upon 
the object placed on the meeting point of the two 
pencils, and in the focus of the object glass, which is an 
ordinary carbon combination, giving about 40-diameter 
amplification. This apparatus is exceedingly simple and 
cheap, and is likely to be of value for demonstrating 
purposes where more elaborate electric lamps are not 
obtainable. 

On Wednesday the annual dinner of the Institute 
took place at the Continental Hotel, and on Thursday 
evening the members dispersed to the different excursions, 
some of which we hope to notice on a future occasion. 








THE SHIPPING TRADE OF THE THAMES. 


Just as Londonis the metropolis of the United Kingdom, 
so may the Thames be regarded as the premier river of 
Great Britain; and this not only because the capital is 
situated on its banks, but also for the reason that it is 
the main trade-artery of a city whose population does not 
fall far short of five millions. Indeed, from the point of 
view of trade importance, there is no river in the world 
that can at all approach it, or that can boast of doing a 
tithe of the trade of the Thames, the Hudson not excepted. 
To all practical intents and purposes London is dependent 
on its river for its supplies, and it is not too much to say 
that the food of the five millions of people who compose this 
city reaches them principally through the intermediary 
of their river. A sudden stoppage on that river, an 
unexpected closing of the Thames as a commercial high- 
way, if long continued, must ultimately involve an enor- 
mous rise in the prices of the commonest necessaries of 
life, and entail the severest privations upon the 

pulation; the remarkable feature of such a catastrophe 
ie that, whereas the wealthy would be able to 
change their homes and seek cheaper and more 
secure places of residence, the burden of the change 
would fall entirely upon the poorer sections of the com- 
munity, who were dependent upon their earnings for 
their living, and were compelled to be domiciled within 
an ‘easy distance of their place of business. Supposing, 
therefore, the trade of London to be paralysed by a strike 
amongst the various classes of labourers engaged on the 
Thames, and supposing such strike to last long enough 
to exhaust the reserves and stores of supplies in 
London, the result would be a rise in the prices of 
provisions, which would involve the emigration of the 
leisured and moneyed classes, and would leave those very 
classes who had brought about the strike, or were in 
sympathy with it, to bear the effects of it, besides ulti- 
mately, by driving their employers away, depriving them 
of their means of earning a livelihood. There is a sort 
of grim irony about this, a kind of automatic vengeance, 
which some of the less reflective amongst us are apt to 
overlook. That the recent strike—from the effects of 
which we have not yet recovered—did not leave so severe 
a mark upon the lower classes as the above consideration 
would lead one to suppose, is due entirely to two causes. 
In the first place, notwithstanding the excellent organisa- 
tion of the men, the cessation of work was nothing like 
so complete or so universal as the organisers could have 
wished it to be; and secondly, the period over which it 
extended, although quite long enough to cause consider- 
able uneasiness and alarm, and to raise the prices, as we 
shall see, of some very necessary commodities, was not 
sufficiently long to make the strike felt in every section 
of society. As it is, however, we know that the price of 
coal advanced one shilling a ton, and that the price of 
New Zealand mutton rose by a penny per pound, from 
fivepence to sixpence. The alterations of price in these 
commodities alone would have been felt very severely by 
the working classes, had the speedy return to normal 
conditions on the river not brought back the prices to 
their proper level. Nevertheless, this is no reason why, 
on a future occasion, when the organisation of the men 
will doubtless have attained a higher pitch of perfection, 
and the cessation of work will therefore be more complete, 
the full significance of a labour strike will not be brought 
home to our working classes. The result of any widely- 
felt destitution amongst these classes, although this desti- 
tution would be the consequence of their own conduct, 
would be conceivably very dangerous to the public peace, 
and might involve bread riots, disgraceful attempts upon 
the wealthy neighbourhoods, and finally the absolute 
commercial ruin of London. It therefore behoves the 
Government to inquire into the conditions of the trade of 
the Thames, and to devise measures for arriving at some- 
thing approaching to finality in the dispute between the 
employers and employed, as well as to prevent the recur- 
rence of any such dangerous stagnation of trade as we 
have just experienced. 

Let us glance for a moment at the statistics of our ship- 
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country is done by the Port of London. In 1888 the 
total number and tonnage of vessels—including their 
repeated voyages—that entered and cleared with cargoes 
and in ballast at ports in the United Kingdom from and 
to foreign countries and British possessions amounted 
respectively to 59,573 vessels, with a tonnage of 33,952,742, 
which had entered, and 60,159 vessels, with a tonnage of 
34,566,403, which had cleared, and of these as many 
as 10,694 vessels, with a tonnage of 7,470,949, had been 
entered, and 7919 vessels, with a tonnage of 5,470,912, had 
been cleared at the Port of London. That is, speaking 
roughly, about one-sixth of the shipping trade of Great 
Britain for 1888 has been done by London. This remark- 
able proportion appears still more enormous when we 
come to inquire into the cargoes of these vessels, and to 
see of which classes of goods London was the best pur- 
chaser. And here at once we shall be struck by the very 
leading part which is played by provisions. Out of the 
57,261,363 ewts. of wheat which were imported by the 
United Kingdom, London took as much as 11,376,739 
ewts., or not quite one-fifth, and of the 18,770,686 cwts. of 
oats London took 11,523,786 ewts., or more than three-fifths. 
We imported into Great Britain 377,088 head of cattle, 
and of these London imported 130,501; the proportion 
of the sheep and lambs imported into this country 
taken by London was much larger still; the figures 
stand at 956,210 against 742,162. Of fresh mutton 
Great Britain imported 988,010 cwts., and of this 
London’s share was 664,185, or more than two-thirds. 
But perhaps the most astounding figures are those of our 
imports of tea and of lambswool. Of the former London 
imported 222,118,895 lb., while the total imports for the 
wholeofthe United Kingdom did not exceed 222,758,296 1b. ; 
and of the latter, although the total imports did not 
amount to more than 634,943,685 lb., London imported 
507,288,819 lb. Other articles show the same absurd dis- 
proportion between the imports of London and other 
portsinthe kingdom. Thusglass, of which 1,794,484 cwts. 
was imported into Great Britain, contributed 950,892cwts. 
to the imports of London. 560,990 cwts. of tin was im- 
ported into Great Britain, and of this 549,288 cwts. went 
to London. Of the 91,425,602 lb. of leather that was 
imported, London took 54,360,603 lb. To take two other 
widely ditferent articles, 3,065,771 lb. of raw silk was 
imported, of which 2,716,078 1b. went to London; and of 
the 1,925,770 ewts. of paper imported, 1,225,935 cwts. 
was entered at the Port of London. If the imports 
show a preponderance in favour of the Metropolis, the 
exports of some articles are quite as disproportionately 
large. Thus London exported in 1888 7,021,3001b. of 
candles out of a total of 10,830,900 1b., 516,509 tons of 
cement out of a total of 612,702 tons, 7,663,000lb. of 
—o out of a total of 13,523,600 lb. 

The export returns of foreign and colonial produce for 
1888 show that London exported 7,540,599 lb. of cocoa out 
of a total of 7,988,991 lb., and 37,991,918]b. of tea 
out of a total of 38,490,702lb. Being the carriers of 
the world, we do a large transit trade, brandy and tea 
being the articles in which the greatest volume of trade 
isdone. Out of a total of 1,642,062 gallons of brandy, 
1,257,792 gallons was imported for transhipment at 
London, and 1,234,885 gallons was exported after tran- 
shipment from London. Our tea transit trade amounted 
in 1888 to 16,692,612 1b., and of this 16,319,666 1b. was 
imported by London. 

We have mentioned these special articles because they 
seem to us to show the variety of trade done by London, 
and the wonderfully omnivorous character of its com- 
mercial appetite ; the gross money totals, however, are 
quite asremarkable. In 1888 our total imports amounted 
to £387,635,743, and of these London swallowed 
£138,183,465, or a little more than a third. Our total 
exports of English produce for the same year amounted 
to £233,842,607, and to this London contributed 
£50,211,258. The foreign and colonial produce we 
exported was valued at £64,042,629, and London’s share 
of this was £37,572,768, or considerably more than half. 

There is yet another mode of testing the importance of 
the trade of London to the country, and that is by taking 
the point of view of reverue, and asking what proportion 
London contributes towards the Customs receipts of the 
year. The answer to this will be found to give London 
an importance still greater than what we had expected. 
In 1888 the gross amount of Customs revenue received in 
the United Kingdom was £20,039,183, and of this 
£10,524,205 was received in London. 

It seems impossible that a trade of such a magni- 
tude should be at the mercy, on the one hand, of 
ignorant workmen, and of a few narrow-minded em- 
ployers on the other; both of whom live upon the 
necessities of that trade. It is, for instance, quite 
conceivable that a period may arise in our industrial 
development, when, thanks to mechanical inventions 
and, perhaps, new discoveries, a state of things may 
obtain which will enable our shipowners to do without 
the docks, and without the dock labourers; and yet 
those two institutions recently allowed our trade to run 
considerable risk of complete extinction, while they 
were quarrelling over pennies. Surely the public should 
have some means of protecting itself against a recurrence 
of so disastrous and so disgraceful an episode! On all 
sides shipping companies complain that the strike para- 
lysed their trade. They assumed a neutral attitude, and 
were only too anxious to help either party to the indus- 
trial quarrel to a rapid and happy compromise; but their 
offers were rejected. Cases occurred of mails being five 
days late. One company employed the sailors from their 
sailing vessels to load the mail boats, with the result 
that the sailing vessels were all delayed. We are in- 
formed that one American manufacturing compan 
doing a large wholesale and retail trade in roe se 6 
and never known to spare expense, has been brought 
to a complete standstill, so far as its English 
trade is concerned, owing to the delay occasioned by 
the strike and the block of business and confusion at 

resent prevailing at the docks. Ex uno disce omnes. 


penny per pound. Our trade with New Zealand in 
mutton is assuming enormous proportions. In 1888 that 
colony exported 1,000,000 carcasses of sheep to London ; 
these carcasses have to be kept frozen by means of refri- 
gerating machinery, and during the strike it was only by 
special act of grace on the part of the Sailors’ and Firemen’s 

nion that the men were allowed to keep the refrigerators 
going. Had this permission not been granted there is no 
estimating how many tons of meat would have been 
wasted. It would be difficult to send these carcasses from 
Plymouth or Southampton by train, as special air-tight 
carriages would have to be constructed for their reception, 
and even then it is doubtful whether, without having 
refrigerators on the trains, the meat might not go bad. 
Indeed, one feels strongly that all these important 
matters—-questions involving the difference between food 
at reasonable prices and no food at all to thousands of 
human beings—should scarcely be left to the blind chances 
of a free fight, for that is what it ultimately comes to. 

The shipping trade of the Thames being so enormous, 
and involving such large expenditure of capital, one would 
imagine that it was well organised, that the principle of 
division of labour was fully recognised, and that every 
question connected with the management and equipment 
of shipping had been thoroughly thrashed out. We fear, 
however, that anyone starting with these preconceived 
notions will be grievously disappointed on prosecuting 
his researches. Marine insurance, one of the most vexed 
of vexed questions, for instance, is still ina very unsatisfac- 
tory state. Some vessels are insured at Lloyd’s, others 
are not insured at all, only nomivally so by their owners, 
who do their own insurance themselves, and others are in- 
sured at the various marine insurance offices, some of 
which underwrite at Lloyd’s, and some do not. The 
whole system of underwriting seems to be a vestige of 
the middle ages, and scarcely in harmony with modern 
ideas of business. The large shipping companies again 
do not seem to have arrived at any definite conclusion as 
to the limits of their respective lines of business, but 
compete with each other to a distracting extent, the result 
generally being that the Jatest company is generally the 
best for a short period, but is superseded, the moment it 
succeeds in establishing itself, by a rival company, which, 
in its turn, goes to the wall as soon as it tries to make a 
reasonable profit. 

One thing at least may be said with approximate cer- 
tainty where everything else is vague, and that is that 
the larger steamships always belong to companies. These 
appoint what is called a managing owner, and he in his turn 
appoints the ship’s husband, whose duties are to look after 
and manage the ship while she is in dock, see to her 
repairs, and see that she is properly victualled and loaded. 
For this latter operation, which is performed by the steve- 
dores, the owner has to thank the ship’s broker, who finds 
the cargo, and not infrequently charters the vessel him- 
self. Of course, large companies are practically indepen- 
dent of ships’ brokers, and find their cargoes themselves. 
Many even go so far as to charter other vessels as well. 
The tendency of the day is, of course, in favour of steam 
vessels, but sailing vessels still hold their own, especially 
for the grain trade, and similar cargoes for which time is 
not an ooject. 

Sailors prefer service on board steamers to being on 
sailing vessels. On steamers their wages are four pounds 
a month, whereas the pay on sailing vessels does not 
exceed three pounds per mensem. A sailor on what is 
called foreign service gets his meals found him on board, 
but the home trade sailor, who only goes for short voyages, 
has to find his own provisions, and seldom gets more than 
thirty shillings a week. The strike has had a very per- 
nicious effect on the mariners of England, who have been 
forcibly thrown out of work, and have got into debt all 
round to an almost hopeless extent. But the condition of 
the English sailor is very much better now than it was in 
the days of crimps. Thanks to such institutions as the 
Sailors’ Home, which are self-supporting establishments, 
and which combine the conveniences of an hotel with many 
of the advantages of the co-operative stores, and the com- 
forts of a club, the sailor is very much better cared for than 
he used to be. At establishments of this kind—and it is 
a pity there are not more of them—the sailor gets accom- 
modation in a spacious and comfortable building; he can 
pene his outfit at reasonable prices, he can smoke and 
ounge all over the place, and he can get employment, for 
a register is kept, and shi 
these establishments, as the 
bear a good character. 

One of the institutions of the East-end of London 
deserving most support is, without doubt, the Destitute 
Sailors’ Asylum, Wells-street, E.; this has been founded 
with the object of assisting all destitute seamen whatever 
their creed orcountry. They, too, are here supplied with 
food and shelter, and, when necessary, with articles of 
clothing, and are also assisted in obtaining engagements 
on board ships. There is a dispensary in connection with 
this excellent institution where the sailors are treated 
free of charge. It is, however, a rule that before a sea- 
man is admitted to the asylum he must furnish some 
roof that he belongs to that calling, and that he has not 
non shore from his last ship for more than twelve 
months. Another very excellent rule is, that in order to 
avoid encouraging any degree of idleness or vagrancy, 
fourteen days is, under ordinary circumstances, the limit 
of assistance during the winter months, and eleven days 
during summer, but the power to extend these limits is 
ves in the secretary. This asylum has done a great 
deal of good, and is a great boon to a class of men who 
have not a pleasant life nor too secure an employment. 
In concluding this article, we cannot too strongly insist 
upon the _— of taking measures to prevent the 
recurrence of the disgraceful disputes between employer 
and employed that have recently jeopardised our trade. 
The new General Labourers’ Union, which hasa very lon 
name, is said to be so powerful, and so well organised, 
that the shipowners are seriously thinking of forming 
some kind of association in self-defence. I.et us hope that 
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ployers and employed will not close their eyes to the 
main chance, and will remember that a trade, even 
though it be as vigorous and as enormous as that of the 
Port of London, cannot survive much hampering. Trade 
is not a thing to be played with, so delicate and go 
highly organised is it, and in the long run it is generally 
the employed who suffer when a trade declines, 








OYSTER ISLAND LIGHTHOUSE, BURMAH. 
(Concluded from page 255.) 


A SPIRAL stairis to be constructed from the entrance passage or 
floor to the level of the first room, as shown on section. ‘The inner 
ends of the steps are to be closely fitted and bolted to the centre 
tube, and the outer ends to the wall stringer, as shown. his 
stringer is to be provided with fin. bat bolts, 2ft. from centre to 
centre, for fixing to the concrete hearting. The steps are to be 
made of sey meng wrought iron plates gin. thick, same pattern as 
that for the floor-plates, and to be stiffened with angle irons 2hin, 
by 24in. by jin. as shown. The steps are to be bolted to the 
centre tube with two fin. bolts, and two fin. bolts to each step 
through the staircase stringer, as shown. The stairs above the 
level of the spiral stairs, for the full height of the tower, are to be 
constructed as shown on detail drawings. Each stair must, how- 
ever, be constructed to the radius and batter of the room for which 
it is intended ; that shown on the drawing is to illustrate the 
mode of construction only. Each stair to Se composed of two 
wrought iron stringers, Tia. by 4in., with cast iron steps. The 
steps are to be secured with four gin. bolts, twoin each end tapped 
to the stringers as shown. The stringers nearest the centres of 
rooms are to be finished witha lin. by jin. half round iron, 
rivetted on as shown with jin. rivets, countersunk and rivetted 
flush on both sides, and spaced 6in. apart centre to centre. 

A continuous handrail, made of lin. outside diameter wrought 
iron tubing, is to be provided and fixed from the foot of the spiral 
stairs, terminating at the lantern floor. From the foot of the 
sp'ral stairs to the level of the first room, the handrail is to be 
carried by wrought iron brackets fixed to the concrete. From 
this level to the lantern floor the stairs are to be provided with a 
handrail on either side; that on the side of the tower is to be 
carried by wrought iron brackets, and that on the inside by 
balusters, which are to be bolted to the stair stringer—see detail, 
The handrail is to be continued round each well hole, to be carried 
by five balusters, and the end turned round and secured to the 
plating of the tower; where required, the handrails are to have 
solid curtail ends, firmly screwed into the tube and pinned, 

A wrought iron partition fitted with teak door frame and door 
as hereinafter po: is to be provided for the service-room as 
shown on detail drawing. The wrought iron plating forming the 
sides of partition and soffit of stairs is to be jin. thick, screwed and 
rivetted together, as shown ; the screws to have gee heads left 
above the countersunk heads for screwing in with, which will be 
cut off after the work is fixed in position. The rivets to be of the 
best quality charcoal iron. 

The frames and casements of all the windows to be of cast iron, 
to the form shown on the detail drawing, Each window over the 
flanges of the frame is to be the full height of the centre row of 
plates in the room for which the window is — and of the 
width shown on the drawing. ‘T'wo windows will be required for 
each room, except the service room, which will have four. The 
face of the casement is to be vertical, but the face of the frame is 
to be cast to the true batter of the tower as shown on the detail ; 
the external flange around the frame is to be truly fitted to the 
face of the Tower, and in every way completed in a workmanlike 
manner. The upper portion of all the windows—except those in 
the service room—will be fixed and cast in the frame—see detail. 
Both the lower casements of each window are to be hung to swing 
outwards upon strong gun-metal hinges as shown, with phosphor 
bronze pins, each to have two strong gun-metal fastenings, and to be 
kept open when required bya gun-metal lever hinged at the end—see 
detail. The cast iron casements and frames are to be faced with gun- 
metal, gin. wide by jin. thick ; and are to be fitted to form a perfectly 
watertight joint. The casements are to be fitted with polished 
plate glass, fin. thick, and secured by brass pins, but separately 
packed for transit. The two windows in the base of the tower are 
to be circular and of the size shown; these will be fixed. One 
upper and one lower t at opposite angles in each of the 
four windows in the service room are to be bung and fitted with 
fastenings as above specified for the tower windows, 

The entrance doors and doors to upper room, also frames for 
doors, are to be cast to the size and form, and with the batter of 
the tower as shown on the detail drawing. The doors are to be 
hung folding with strong gun-metal hinges, as shown, fitted with 
phosphor bronze hinge pins, to swing inwards; the frames and 
doors are to be faced with gun-metal jin. thick, as in the case of 
the windows ; to have plate glass in the upper panels ; each door 
is to be fitted with strong bolts, and entrance door with a good 
rim lock of the net value of 30s. A wrought iron bracket to pro- 
ject lft. 6in. from the face of the tower, and to the form shown on 
the drawings, is to be fixed over the centre of the upper doorway. 
A lightning conductor, of round copper, ljin. diameter, with a 
copper plate securely rivetted and brazed to the conductor, 2ft. 6in. 
by 2ft. 6in. by jin. thick, is to be provided. The length of the 
conductor is to be 80ft., exclusive of the plate, in lengths of not 
less than 10ft.; the lengths to be fitted together with copper joints, 
as shown on detail, and each secured with two }in. countersunk 
copper screws ; all the joints are to be tinned for sweating together 
when in place, Six cwt. assorted spare bolts and nuts, and one cwt. 
assorted spare rivets are to be provided of the various sizes through- 
out the work. 

Joiners’ work.—Scantlings to be sawn die square with sharp 
angles. The sizes given are to be the finished dimensions, The 
workmanship is to be of the best approved quality. The door in 
service room under stairs to have solid frame, 4}in, by 4in., 
rebated and double beaded, secured to the angle-iron frame, as 
shown by detail. The door is to be l4in. my oy = square framed 
door fitted with jin. panels. The door to hung with three 
strong 34in. brass butts. The two upper panels to be glazed with 
best plate glass jin, thick. The space over the door to be filled in 
with jin. wrought, ploughed, and V-jointed battens in narrow 
widths. The whole of the woodwork to receive two coats of the 
best copal varnish. 

The lantern forms the subject of a separate specification, The 
work included in this specification is the finding of all materials and 
labour in the construction of a lantern for a first order light, with 
pedestal complete, as hereinafter described, according to the 
accompanying drawings numbered 6543 to 6545 inclusive, and in 
compliance with the annexed conditions of contract, The work is 
to be fitted together and executed complete in a proper workshop 
on the contractor’s premi Due notice is to be given when it is 
ready for inspection ; and, after the same has been approved, the 
whole of the ironwork is to be thoroughly cleansed and freed from 
rust, In this state it is to be slightly and uniformly heated, and 
while hot, coated with boiled linseed oil; and after it has cooled 
and the coat hardened, it is, with the whole of the gun-metal work, 
except the portions to be left bright, to be painted with two good 
coats in pure red and white lead mixed. e different parts are 
to be figured or marked ; and, upon the contractors receiving a 
written order, the whole is to be carefully taken down and 
weighed in the presence of the superintendent, the parts securely 
packed in strong wooden cases of a convenient size for handling. 
All patterns for castings will be furnished to the contractor. 
These will be delivered to the contractor at the Trinity Workshops, 
Blackwall, and when the work is completed they are to be returned 
to the workshops at Blackwall, and in the same condition as when 
received, Such of the work as may appear to be of doubtful 
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contractor, to such proof as shall be considered sufficient by the 
engineer; any defective parts are to be made good, and the whole 
is to be completed in the best and most workmanlike manner. 
The lantern is to be erected round a fixed temporary axis of round 
iron, perfectly true, fitted with a trammel for the purpose of 
proving the accuracy of the work while in fe: this, on com- 
pletion of the lantern, is to be removed, mples of all materials 
to be submitted for test and approval. 

The lantern to be cylindrical with a domed roof; the inside 

diameter to be 14ft. in the clear of the glass, with a clear height 
of 10ft, of glass, and of the full height of 27ft. 3in. from the base 
of the pedestal to the centre of the vane, 

The pedestal is to be of cast iron, 4ft. 9in. in height, consisting 
of sixteen segments, of the form and dimensions shown; an open- 
ing to be formed at the bottom of each segment for ventilation, as 
shown, The segments are to be brought to one uniform height; 
the lower surface of the bottom flange to be planed level and true 
for bedding upon the tower, and the upper surface of the top flange 
to be planed to a level and true surface for receiving the gun metal 
framing, as shown, The meeting surfaces of the segments are to 
be planed, accurately fitted to each other, and secured by jin. bolts 
and nuts, as shown. A wrought iron water-stop is to be fixed with 
two din, screws to the lower part of each segment, at the openings 
for ventilations, as shown ; to be bedded in red and white lead and 
made water-tight. Holes are to be drilled in the bottom of each of 
the segments fur the holding-down bolts. The segments will be 
truly bedded for their whole surface. The segments will be secured 
to the tower by thirty-two holding-down bolts of wrought iron, 14in. 
diameter, with nuts and washers, 

A doorway is to be formed in one of the segments of the pedestal, 
as shown in drawing ; this is to be rebated and beaded ; and a drip 
gutter for throwing off the water is to be formed over the door- 
way, on the outside, and to extend 2in. beyond the sides of the 
opening for the door. The door is to be of wrought iron as shown 
in drawing, and to be made of a single plate jin. thick, stiffened 
on both sides to represent rails and stiles with iron 34in. wide by 
Hin. thick ; all the edges to be planed, the inner edges next panels 
to be bevelled and mitred, and the whole to be rivetted together 
with }in. rivets flush on both sides; the door to be hung with 
strong gun-metal hinges, and phosphor bronze pins, bored for self- 
lubricating ; each hinge to be secured with six stout gun-metal 
screws, the door and frame to be faced with gun-metal fin. wide, by 
jin. thick, well secured, made water-tight, and fastened with a 
strong spring lock of gun-metal, finished with an ornamental gun- 
metal handle orf each side, The panels formed by the inside 
flanges of the segments are to be filled in with steel plates jin. 
thick; the edges to be chipped and filed, and accurately fitted to 
a bevelled rebate, as shown, so as to be perfectly air-tight, each 
panel to be secured 5 Bey gin. hexagon collar-headed gun-metal 
screws. A hole is to be cut in the upper part of each panel for 
receiving a ventilating valve, as shown. 

The helical framing of the lantern to be of gun-metal, the form 
and size shown on drawing, curved to the radius of the lantern. 
The quadrilateral frames, forty-eight in number, to be perfectly 
similar and equal throughout, the inclined bars having a true 
helical twist. The meeting surfaces are to be planed and closely 
fitted to each other; the triangular frames, thirty-two in number, 
to be formed as specified for the quadrilateral frames, except that 
the base and upper sides are to be planed for fitting to the top of 
the pedestal and underside of the upper sill, to each of which the 
framing is to be attached by two rows of §in. countersunk headed 
bolts — into the upper sill and pedestal as shown, and 
spaced about 5in. apart, centre and centre. Square pieces are to 
be left on the heads of the bolts for screwing them in; these will 
be cut off flush when permanently screwed up. The segments are 
to be firmly and truly connected where they meet by a gun-metal 
dovetail key and copper rivet as shown, the rivetting being done at 
the lighthouse. Two standard wrought iron templates for the 
glass, one quadrilateral and one triangular, will be furnished to the 
contractor at the Trinity workshops, Blackwall; these templates 
are to be returned to the same place in a perfect state when the 
work is completed, at the expense of the contractor. The tem- 
plates for the glassare to fit accurately throughout the lantern, and 
to be yin. clear of the distance studs for securing the capping. 
The inside of the framing to be clean and true, and to be properly 
finished at the mitres. The framing, when complete, to form 
thirty-two standards, crossing each other, and forming perfect 
helical curves on a cylinder of 14ft. diameter, with a pitch of 80ft. 
The top sill to be of cast iron, of the form and size shown on the 
drawings; to be in eight segments, accurately fitted and jointed 
together; the meeting surfaces to be planed, the bolt holes care- 
fully drilied and rimed, and the bolts turned and fitted. The 
bottom of the sill to be planed, and fitted to the top of the framing, 
to which it is to be screwed, as hereinbefore specified. The 
— of the sill to break joint with the joints of the triangular 
raming. 

Sixteen rafters of T steel, to which the roof plates are to be 
screwed, are to be fitted and secured as shown, and to be of the 
dimensions figured on the drawings. Stiffening bars are also to be 
fitted between the rafters, to which the roof plates are to be screwed 
as shown. The covering plates of the roof to be of well-hammered 
copper, z,in. thick; the plates to be in one length from the ventila- 
ting shaft to the upper sill, and to be lap-jointed on, and secured to 
the rafters, collar of ventilating shaft, trimmers, and upper sill, as 
shown on drawin 

A circular ventilator 6ft. 5in. diameter, of the form shown on 
drawing, is to be fitted and screwed to the roof. The upper por- 
tion of the roof is to be stiffened by a copper stiffening plate 18in. 
wide by #;in. thick. The ventilator, roof plates, and stiffening 
plate are to be screwed and rivetted together as shown. The 
ventilator is to be perforated with jin. holes spaced as shown. 
The external shield plate is to be 7ft. lin. diameter, ,;in. thick, 
of copper, stiffened round its upper and lower edges with 2in. by 
lin. half-round copper, screwed on. The shield plate to be attached 
to the ventilator as shown, ‘The vane spindle is to be of phosphor 
bronze working through the gun-metal standard attached to the 
crown of the roof ventilator as shown, the whole to be turned, 
fitted, and finished as shown in detail on the drawings. The 
feather of the vane is to be in two thicknesses of well-hammered 
copper >f;in. thick, stayed, and of the form and dimensions shown ; 
the weight of the barb to be adjusted to balance the feather. Five 
gun-metal cleats are to be fixed to the roof plates and ventilator 
as shown, also Muntz metal rings l}in. diameter. Gun-metal 
stiffening plates are to be fixed to the under side of the roof and 
ventilator at each step as shown, 

The gutter, which is also to form the cornice, is to be of gun- 
metal, of the form and size shown on the drawings, to be in 
sixteen segments, firmly secured to the top sill by two jin. bolts 
and nuts in each segment; a fitting strip to be cast on at each bolt- 
hole for fitting to the sills, and forming a space of gin. between the 
gutter and the upper sill. The castings are to be properly fitted 
at each joint and provided with lap pieces. The segments will be 
bedded in red ond: white lead when erected at the lighthouse, so 
as to make water-tight joints. 

Four brass re. lin. internal diameter and Y 44in. thick, are to 
be neatly fixed to the underside of the gutter by a gun-metal union 
screw coupling, to carried down in front of the standards 
equally - Each pipe to be curved over the surface of the 
pedestal to the base ond to be turned outward at the lower end ; 
the pipes to be well-secured to the pedestal and standard by — 
straps and screws, the bends to be neatly executed, and the whole 
made water-tight. 

A horizontal ring of wrought iron, fin. diameter, is to be fixed 
under the gutter, to be supported by gin. eye-bolts and nuts; the 
rod is to be in eight lengths and connected together by sockets and 
tapered pins, as shown. A horizontal ring of wrought iron, fin. 
diameter, is to be fixed inside the lantern at the level of the top 
sill, to be supported by sixteen horizontal eye-bolts bolted to the 
sill, The ring is to form a continuous line all round the lantern 
and to be properly pinned into the eye-bolts, A set of best Holland 





| curtains is to be provided ; to be attached to proper brass hooks 


for suspending them from the rods, each curtain having six hooks. 

For securing the glass, a capping of gun-metal is to be fixed to 
the edge of each standard, and to the top sill and face of pedestal, 
asshown, The cappings are to be made smooth by filing or grind- 
ing, to be accurately mitred and fitted together at the ends, and to 
be secured to the standards by turned and chased gun-metal studs, 
about 5#in. apart, centre to centre, as shown. Thirty-two of the 
cappings are to be cast with handles of the form and size shown, 

ifteen gun-metal hit-and-miss valves, lft. 10in. by 9in., with 
ten openings in each, 6in. by #in., as shown on drawing, are to be 
fixed, one at the upper part of each of the panels of the pedestal ; 
the ventilators to be opened and closed by a gun-metal handle pro- 
jecting on the inside of the lantern; the ventilators to be perfectly 
— t, to be polished and securely screwed to the panel, as 
shown. 

The lantern, from the pedestal to the roof, is to be glazed with 
the best polished glazing plate glass, gin. thick, bedded in non- 
hardening putty, which is ordinary glazing putty, with the addition 
of one pint of engine oil to each cwt. of putty, the consistency 
being restored by the addition of dry whiting. The glass, when 
bedded in putty, is to be not less than ;j,in. and not more than 
jin. clear in any direction from the gun-metal studs. 

A hollow brass hand-rail 1}in. external diameter, and jin. thick, 
secured to the pedestal of lantern and apparatus, is to be fixed 
to protect the end of the well-hole in eta floor as shall be 
directed. 

The following tools, all made of steel, and to be filed up bright, 
are to be provided with the lantern, viz.:—Two handles for taking 
out the inside panels of the pedestal, as shown ; one spanner for 
bolts of plates inside pedestal ; one nner for bolt for water 
stops inside of pedestal ; one spanner for nuts at back of venti- 
lating valves; one cupped spanner for bolts for securing inside 
panels of pedestal; one shifting spanner; two screwdrivers for 
ventilating valves and cappings ; two dozen spare capping screws ; 
one box spanner for step of same —: #ewt. of spare bolts, 
studs, and screws, assorted, to suit different portions of the work. 
Each tool to be stamped with the name of the lighthouse in din. 
letters, as shall be directed. 

The glass is to be of the best polished silvering quality; free from 
colour and defects, as per sample which the contractor is to submit 
with his tender. The glass to be supplied in panes, of the form 
and dimensions shown by the drawings of the lantern; to be trul 
bent to the required radius; the edges to be accurately ground, 
straight and true, with the sharp arrises ground off. ‘or the 
purpose of ensuring perfect accuracy in the dimensions of the 
panes, they are to be made to the standard templates and gauges 
of the two sizes of the same. No pane of glass will be accepted if 
at any part it exceeds yin. thick, or at any part is less than }}in. 
thick. Beyond the number of eae required for the glazing of 
the lantern, the contractor will be required to provide two spare 
panes of each size. The glass, after being inspected and approved, 
is to be carefully packed in strong wooden cases of a convenient 
and approved size for handling, and delivered at the risk and 
expense of the contractor. 


The lantern is pros y the same as that illustrated in 
Tue EncIneEer of 16th April, 1886. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


UNEXPLAINED DERAILMENTS. 
S1r,—The points raised by your correspondent ‘‘T. H.,” under 
the above heading, with regard to the comparative merits of the 


— system of — bases for rolling stock, and the independent 


ENGLISH AND AMERICAN RAILWAYS 
COMPARED." 


By EpwarpD Bates Dorszy, Mem. Am. Soc. C.E, Mem. Am, 
Inst. M.E, 


SoME years ago the author, who was then in England, thought 
that he would confer a favour upon the American engineers by 
preparing a paper showing them the advantages of constructing 
their railways in a thorough manner, as is the practice in the 
United Kingdom. He expected to show that it would be more 
profitable in the end to construct the roads thoroughly at first, as 
the saving in operating expenses would more than make up the 
additional interest on the greater cost. This paper was announced 
to be read before the American Society of Civil Engineers in Sep- 
tember, 1884. It required a long time to collect the necessary 
data, however, and when he came to analyse and compare these 
with the American, he was astonished to find that the ey 
constructed American railways were being operated at much less 
cost than the or built English railways. Thisso astonished 
him that he thought there must be some error in his data, and 
that it would be prudent to postpone reading the paper until he 
could again visit England and check his figures, which he did, and 
found that his first data were correct. The paper was finally read 
— the American Society of Civil Engineers, on June 24th, 


The American and English railway engineers have worked from 
entirely different standpoints. The latter had plenty of money at 
his command, and therefore he built his road thoroughly at 
first, with easy grades and curves, while the former was 
always short of money, and constructed his work as cheaply as 
possible, with sharp curves and steep grades which compelled him 
to get rolling stock adapted to it. This caused the general adop- 
tion of the bogie-truck, as it runs smoothly round sharp curves, 
even of one chain radius, with much less friction and wear and tear 
than the — rolling stock with its long rigid wheel base. As 
a matter of history, one of the first locomotives used in the United 
States was built by Stephenson with the usual long rigid wheel 
base, and couid not be made to keep on the poor and rough 
American tracks with their sharp curves; but after a bogie-truck 
was put under it, it did good service. The steep grades on the 
American roads have forced their engineers to diminish as much as 
possible the proportion of dead-weight to paying load, which accounts 
for the great difference in tare weight to carrying capacity found 
between the two systems. There are no returns given by English 
as by American railways, showing the tonnage or passenger mileage, 
or the average charge per ton or passenger per mile. After very 
careful investigation, however, the author was convinced that the 
average freight ch upon English railways was over 1} pence per 
mile per ton of 22401b.; but, in order to be conservative, he has 
estimated the average charge to be one penny, with no allowance 
for the difference between the English ton of 2240lb. and the 
American ton of 20001b., upon which all American tonnage reports 
are based. The ton mileage was found by multiplying the reported 
receipts in pounds sterling by 240. The author estimated that upon 
the English railways the average charge per passenger _ mile, 
first, second, and third class, wasl4d. The passenger mileage was 
gg by multiplying the reported receipts in pounds sterling by 


Since these estimates were made the author has continued his 
investigations, which confirms his original conclusions, They are 
also contirmed regarding freight rates by the recent publication 
of the maximum charges and rates by the railways. ‘The English 
railways give no reports by which the cost of the freight can be 
separated from passenger traffic. By comparing all the data 
available, it appears that the cost of ae one nger or 
one ton one mile is about the same on the principal English rail- 
ways. This is shown by analysing and comparing the reports of 
the roads, which have very different percentages of freight and 
traffic. The American roads keep very accurate and 





ring system he advocates, have doubtless pied the att 
of those interested years ago. Itis evident that in the motion of 
the ordinary carriage round a curve, the outer edge has to travel 
more rapidly than the inner, and with a fixed wheel base the strain 
falls mainly upon the horn blocks of the vebicle, and the friction on 
that side of the bearing opposite to the direction of the moving 
carriage, the wheel itself being partly slid or skidded over the rail. 
It is not, however, apparent that this should result in a derailment. 
In traversing a curve, friction has to take place;* but the method 
proposed does not obviate or even diminish this friction, but merely 
provides for its being taken up in another way, ie., by an in- 
creased number of revolutions of an independently travelling wheel. 
It would be interesting to learn whether most derailments do really 
occur on curves—it would not be surprising if they did, for I should 
think the greater length of all lines would be found to be out of the 
straight; but I cannot see how your —— plan would 
further the safety of carriages on curves. e danger to a train 
Pee rapidly from the straight would appear to liein the centri- 
ugal force of the whole bulk of the vehicle, and not so much in 
the action of the wheels, Bearings for wheels of the description 
proposed would have to be excessively long to be steady, and on 
first thoughts, at least, would be difficult to arrange for oiling to 
last any time; while the increased smoothness of travelling, like 
the immunity from danger claimed, is open to much doubt. 
FREDK. A. FIELD. 
15, Upper Marsh, Lambeth, S.E., Sept. 24th. 





A PROBLEM IN THERMO-DYNAMICS. 


Sir, —Will some of your readers kindly tell me where I can find 
the solution of the following difficulty. I cannot find it in any 
text-book. Clerk-Maxwell says:—‘‘ It isimpossible by the unaided 
action of natural processes to transform any part of the heat of a 
body into mechanical work, except by allowing heat to pass from 
that body into another at a lower temperature.” 

Now, when a perfect gas expands under a loaded piston it will 
do work on that piston. As the heat in this case does not pass 
from a hotter to a cooler body, according to Maxwell no mechanical 
work is done, which seems to me to be contrary to the facts. 

I find it laid down in text-books that whenever heat passes 
without the performance of work from a body at a higher tempera- 
ture to one at a lower temperature, energy is dissipated. This 
seems to me to be a contradiction of Maxwell’s theorem. At all 
events, it implies that whenever mechanical work is done—taken 
with the ee I have previously quoted—energy must be 
dissipated. If I am wrong, I should be glad to know where. 


Finsbury, September 23rd. A STUDENT. 


&e., 





COMPRESSED AIR DIRECT FROM MAINS, 
WORKED FOR THE EXHAUST, 


Srr,—In Professor Kennedy’s valuable report—p. 254, col. 3, par. 
3, September 20th, 1889—it seems to me the seeming paradox 
therein pointed out migbt be eliminated, when we come to consider 
how very valuable the property of expanding compressed air for 
freezing mixtures can be made in such mechanical matters as the 
jackets of ray constructed gas engine cylinders, especially in 
those cases where reduction of space and weight, or scarcity of 
fresh cold water exist, and a peculiar pe pea mixture is em- 
ployed, vastly cheaper than the coal gas of towns now is. 

19, Preston-road, Southport, T. P. WILLIAMS. 

September 24th, 


MOTORS 


WETHERED’S RAILWAY CARRIAGE LOCK. 


Srr,— With all respect to your editorial note to Colonel 
Wethered’s last letter in your issue of the 13th inst., may I ask 
ou to mention that by an error my name was printed C. G. 
ynolds instead of C. J. Reynolds. I am the person who wrote 
the previous letter, and I have never been to Australia. 
C. J. REYNOLDs (Parkin and Reynolds.) 
66, Leadenhall-street, London, E.C., September 19th. 





detailed accounts of the ton and passenger mileage, the average 
receipts from each ton or passenger transported one mile, and the 
ave’ cost of transportation of each. 

In Table No. 1 the London and North-Western, Great Northern, 
Midland, Great Western, and Great Eastern railways of England 
are com with the Pennsylvania Railroad and the Knoxville 
branch of the Louisville and Nashville system. These two last- 
named roads represent the extreme types of American railway 
construction, the first being one of the best, and the last one of 
the most cheaply constructed roads in America. Both are built 
through an undulating and, in places, very rough country, the 
Pennsylvania crossing a summit 2154ft. above tide water, its initial 
point. All these figures, except the tonnage, mileage, and the 
charge per ton per mile on the English railways, are from the 
official reports of the respective companies for the year 1888, The 
author intended to include in the comparisons in Table No. I. the 
North-Eastern Railway, but could not spare the necessary time to 
look into its practical working previous to this meeting. The cost 
= mile of the Pennsylvania Railroad division as given in Table 

No. I. is exclusive of equipment. 

Table No. I. shows plainly the comparative operations of the rail- 
wayscompared, which can be takenas types of their respective classes, 
and should be studied closely by al: interested in railway matters, 
either as shareholder or shipper. This table shows the fal- 
lacy of the usual argument made use of by the friends of the 
English system, that the high charges on the English railways are 
caused by the short haulage of their freight and the high terminal 
charges. In this they are undoubtedly at a great disadvantage 
when compared to the American railways. The exact amount 
of this it is impossible to ascertain from the data heretofore given ; 
but, in order to be perfectly sure that enough is deducted in para- 
graph ten of Table L., all traffic expenses—coaching and merchan- 
dise—amounting to 36 per cent. of the total operating expendi- 
ture of the London and North-Western Railway are deducted, and 
deducting nothing from the Pennsylvania Railroad, the cost of 
transporting one ton one mile is still greater on the English road, 
the percentage being 62 per cent. against it. By deducting all 
traffic expenses—coaching and merchandise—from both roads, 
which is the most correct way of calculating, the difference between 
the cost on the two roads is much larger, being 149 per cent. 
against the London and North-Western. 

The reported share and bonded “re of American railways do 
not represent their cost. In most of the roads constructed during 
the last twenty-five years, representing over 60 per cent. of the 
total American railway mileage, all the share capital, and in some 
instances also a large part of the bonds, have gone to the promoters 
or contractors as their profits. The average book cost per mile of 
the American roads is 60,026 dols.; the actual average cost is pro- 
bably under 35,000 dols., or £7000. In nearly all of the States 
comprising the American Union there is a free railway law. Under 
this law any three artizans can get a charter to build and run 
a railway to and from any points within that particular State, 
except through chartered cities, This charter can be obtained in 
a few hours, and at a nominal cost ; in some States the cost is only 
50s., giving the same powers as are conferred by an English Act of 
Parliament, and this without any restrictions or conditions, This 
facility for constructing railways has resulted in the building of 
too many roads from the shareholders’ standpoint, causing too 
much competition, and is undoubtedly bad for the railways. But 
itis very good for the farmer, manufacturer, miner, Xc., as it assures 
them cheap freight, which has made the United States what it is 
now. It prevents monopoly or excessive charges, for as soon as 
any road shows good earnings a competing line is made to get its 
share of the business. This sharp competition has forced the 
railway management to economise wherever possible, to adopt all 
a &c.; in fact, it has developed the present American 
railway practice. é 

In order to show plainly the comparative workings of English 
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and American railway practice, the author reproduces the Table paying freight load of freight cars had increased from ten to thirty the American road does the same work at much less cost, 
No. IL., compiled by him, and his remarks upon it taken from | tons. In the United States railway practice it has been found that | example, the average freight train on the P 

page 112 of his book, entitled ‘‘ English and American Railroads | the tubular iron car is the best design in use, combining, as it does, | trans 

Compared.” The average cost per mile of the Pennsylvania Rail- | a minimum of dead weight and wear and tear with a maximum | and 
road, exclusive of equipment, is 64,091 dols. = £13,215 (£1 = 
4°85 dols.); and that of the London and North-Western is £52,573, 
Although the Pennsylvania Railroad 
is considered a trunk, or through line, yet in 1888 only 5°48 per 
cent. of its tonnage was ‘‘ through freight,” the local freight being 
As is shown in Table L., 
77 per cent. of its traffic is eastward, and only 23 per cent. 


or about four times greater. 


93°52 per cent. of the whole tonnage. 


westward. 


TABLE 


carrying capacity and great durability. 





No, I.—English and American Railroads Compared in Operating 


The open cars weigh | 79 tons. Paragraph 13, Table No. I shows this ver 
eight and one-third tons, and carry a paying load of thirty tons. | making 
This style of car has recently been introduced into England by Sir | against 


James Ramsden, the ger of the Furness Railway, and has | 
shown its marked advantages over the present type of rolling 
stock. 


If the American railway system is not the best, why did the 
engineers of the Canadian railways adopt it? In some cases they 


eee 
es 


Fo 
ennsylvania Railroad 
rts 214 paying tons at a cost of 42°06d., while on the London 
orth-Western the average cost is 33°26d., only transportin 

} plainly. By 
we allowance for the load of trains, the percentage 
the London and North-Western is 114 per cent. 

(8) It is said that the English railways are operated cheaper than 
the American, because their operating expenses, when compared 
to the total earnings, are much less.—Answer: This is very mis. 
| leading. Paragraphs 6 and 7 of Table No. I. show that if proper 
| allowance be made for the difference in the charge for transporting 


Expenses, 





S888. 
£1 = $4°80. 1d. = 2 cents. 
All figures representing cost are in Pence, except the aver- 
age cost per mile of railway peptacten, which is in Pounds. 
Calculated £1 = $4°85. 
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Average cost per mile of railway operated, in Pounds .. 
Percentage of total tonnage mileage transported East 
Pp tage of total t age mileage transported West 
Average tons in loads of freight trains .. .. .. .. 
Average charge for transporting one ton one mile 
Percentage of operating ex; toearnings .. .. .. 
Percentage of operating expenses to earnings on the Penn- 
sylvania Railroad Division, provided it charged the 
same rates for freight as are on the English 
railways, viz., 1d. = 2 cents perton permile .. .. .. 
- Percentage of inc earnings that the Pennsylvania 
Railroad Division would receive if it worked with their | 
present operating expense and received the same freight | 
rates (ld. per ton per mile) as the English railways now 
we Se a ee Sere ae 
Percentage of “traffic expenses—coaching and merchan- 
dise” to total operating expemses.. .. .. .. «2 «- 
. Average cost of transporting one ton one mile. The cost 
for the English railways is found by multiplying the 
estimated charge of 1d. per ton per mile by the percent- | 
age of operating expenses 
paragraph 5above . 
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the gross earnings, as per | 
Ave cost of transporting one ton one mile, deducting | 
on the English railways all “‘ traffic expenses—coaching | 
and merchandise,” and deducting nothing from the | 
total operating expenses of the American = Be ds ..| 
Average cost of transporting one ton one mile, deducting 
all *‘ traffic exp hing and merchandise” on! 


*206 


10. 
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12. Average cost of train mile—freight and passenger .. .. 42°06 
13. Equated cost of train mile on the English railways, pro- | 
vided they transported their present train loads at the 

same cost per ton per mile as is done by the American | 

i , towhich they arecompared .. .. .. «| 


*£13,215 
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: Cost ..! 11°18 
Per cent. 114 


Per cent. 147 
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| 83 
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In Table No, II., the total cost of operating expenses, the Penn- 
sylvania Railroad has the advantage in having a longer haul. 
however, does not affect the three other items of cost. In para- 
graph ten of Table I. it is shown that after deducting all traffic 
charges on the London and North-Western Railway, and nothing 
on the Pennsylvania Railroad the average cost of transporting 
freight is still much higher on the English roads. It is safe to say 
that if the American railways should now advance and maintain 
their freight charges up to the high English rates, a very large and 
thriving portion of the United States would have to be practically 
abandoned, as but little could be produced that could stand the 
high a charges. This section has now a population of over 
20,000,000, and produces over one-half of the food products 
exported from the United States, which would, with the English 
high rates, turn it into a grazing country and drive away its 
population. Its present prosperous condition is owing entirely to 
cheap railways and cheap freight rates. Wheat raised in the 
western or central portion of the United States is transported over 
1500 miles by railway to the shipping Port, and thence over 3000 
miles by vessel, and is sold in Haglan in direct competition with 
the wheat raised by the English farmer. Could this be done if the 
American railways charged as much as the English? Would not 
the railways in that case be obliged to take the wheat for their 
pay ? 


TaBLE No. Il.—London and North-Western Railway, of England, 
Compared with the Pennsylvania Railroad Diwvision of the 
Pennsylvania Railroad, of the United States. 





























| London and North- | Pennsylvania Rail- 
| Western. road Division. 
1884. 1885. 1884. 1885. 
Total length of line ope- 
an. « -» « Mee 1,811 1,828 1,471 | 1,518 
Single track miles 391 389 1,062 1,109 
Double track miles 1,266 1,280 302 | 303 
track -- miles 28 29 76 | 77 
Fourtrack.. .. .. miles 126 130 31 32 
Percentage of single track to 
total length of line operated | 22 22 72 73 
Aggregate daily trains over | 
ee es co. as col 68 66 45 46 
Average annual train mileage | 
per mile of line operated .. 21,086 20,908 14,135 | 14,510 
Average annual mileage over 
each mile of line operated: | | 
Passenger .. .. .. 414,361 | 404,079 | 165310 | 182,256 
DR. os. so, o> .0s, o» )) ee 788,725 | 2,095,513 | 2,186,078 
Passenger and ton .. .. | 1,223,514 | 1,192,804 | 2,260,813 | 2,368,334 
Average annual mileage over 
each mile of single track, 
all being reduced to single 
track : | 
Passenger .. 213,730 | 207,721 | 120,564 138,396 
BU ie rie Pees fae rien 417,367 405, 1,527,502 | 1,600,032 
Passenger andton .. ..| 631,097 | 613,161 | 1,648,066 | 1,733,428 
Average load of freight | 
trains .. .. .. ..tons! 78 78 205 | 210 
Average load of passenger 
trains .. .. passengers 38 87 42 | 45 
Average load of all trains, | | 
tons and passengers .. .. | 58 58 160 167 
Average cost of transporting , Cents. Cents, 
one ton or one passenger - 
one mile, | 1884. 1885. | 1884, 1885. 
Maintenance of way .. ..| °209 | °205 | *103 “080 
Repairs and renewals of loco- | | 
ae eye *082 "080 | *044 *087 
Total cost of motive power .. | *271 "270 | = °148 *133 
Total operatingexpenses ..| 1°130 1°110 *530 410 








Sidings are not included in the above mileage. 
This table shows that the Pennsylvania Railroad on the Pennsylvania 
Railroad Division does annually twice the average amount of passenger 


and freight traffic on each mile of road operated, and nearly three times 
the traffic over each mile of single line. 


In the United States all railway rolling stock is built with the 
bogie trucks, experience having shown that they run easier, 


especially on curves, the wear and tear on the rails is less, and 
there is much less jar or jolt to the load than with the English type 
of wagons. Experience has also shown that economy in 


r- 


* Exclusive of Equipment. 


| changed the English rolling stock into the American type, and 
this when the roads were built with English capital. The fact is 
they were obliged to make the change in order to compete with 
their American rivals. It does seem very strange that the English 
railways, which are the best constructed in the world, should be 
operated so much more expensively than the American roads, 
which are generally so inferiorly built. All the trunk lines in the 
United States would soon be bankrupt if they only received their 
resent freight charge, and were operated as expensively as the 
lish railways are. 
he following are the principal reasons that have been given by 
the English railway officials, why the American practice cannot be 
adopted here, or why the English railway charges are so much 
higher. The author gives his answer to each objection :— 

1) The impossibility of using on the short English turntables 
the long American freight car.—Answer: From the author's inves- 
tigation he is safe in saying that on the average less than 5 per 
cent. of the wagons now used in England go on the turntable; more- 
over, some of the present small wagons could be retained for their 
turntable traffic. With properly constructed sidings, freight on 
the long bogie-truck car can be handled much quicker and cheaper 
than on the short wagon by the use of turntables. Inthe American 
practice, where is found the cheapest freight charges in the world, 
turntables are never used except for the pur of turning loco- 
motives, so that their bogie truck will go ahead to pilot the driving 
wheels round the curves, 

(2) The present plan of the English stations and sidings would 
have to be changed, to d the long freight car.— 
Answer: This would apply only to stations where turntables are 
used. A very important item in favour of the long and high- 
capacity car is, that it only requires about half the station or 
siding room that the short English wagon does in order to handle 
the same ss of freight. The standard American car is 34ft. 
long, and loads 30 tons; the present English wagon is 18ft. long, 
and only loads 7 to 10 tons, 

(3) The adoption of the American practice would mean a radical 
change, and would be virtually a reconstruction of the English 
rolling stock.—Answer: This is to some extent true; but the trans- 
formation must of necessity be gradual, as by building seventy-five 
cars per day for 300 days per year, it would require twenty-five 
years to replace the present rolling stock. All the new rolling stock 
required could be made on the American principle, and as the 
present wagons come into the shop for extensive repairs, the wheels 
and axles of two of them, if in good condition, could be placed in 
the bogie trucks of the new car. All the principal American rail- 
ways have found it advantageous to change and remodel their prac- 
tice entirely in the last fifteen years; during which time the carry- 
ing capacity of the freight cars has been increased from 10 to 30 tons 
paying load, decreasing the proportion of tare weight; and the 
weight of locomotives has been increased from 30 to 60 tons, 
and the roadbed, superstructure, bridges, &c., have all been 
strengthened to carry their increased load safely. 

(4) It is frequently stated that it is impossible to use the large 
freight cars in England, owing to the great number of small 
shippers who require a car exclusively for their small shipments, 
even when the quantity is much less than a car load.—Answer: 
This difficulty is easily overcome on the American roads by running a 
special train that distributesand collectsall local freight oben in small 
quantities—the same as milk trains now do on some of the English 
railways. Moreover, 72 per cent. of the total tonnage of the 
freights handled in the United Kingdom are minerals—surely they 
can be sent in full car loads, and the large cars could be used for 
this traffic if for no other. 

(5) The freight traffic being largely in one direction, compels the 
movement in return of many empty wagons.—Answer: 77 per cent, 
of the total tonnage mileage of the Pennsylvania Railroad is east- 
ward, and only 23 per cent. westward. It is doubtful if any rail- 
way in England that is not exclusively a mineral road can show so 
great a disproportion. 

(6) The heavy terminal charges and expenses upon English rail- 
ways compels high rates for freight.—Answer: All the station and 
service terminals charges, as given in the ‘‘Maximum Rates and 
Charges,” can be deducted, still leaving a very high freight charge ; 
or by deducting from the English cost all traffic charges hing 
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one ton one mile, the advantage is greatly in favour of the American 
oe ae Pennsylvania Railroad it + gon be only 20 per +" 
of the whole operating expenses, and 1 r cent. against the 
London and Nerth- Weslers Raliway. ” 

The author has professionally examined a new railway route from 
a large interior manufacturing town and district of England to 
good docks on the coast, and finds that this road would not cost to 
exceed £10,000 per mile, allowing liberally for land damages, Kc., 
and could pay good dividends by transporting freight at less than 
half the present charges. This road would be built entirely for 
freight, the present p g dation being idered 
ample and satisfactory. The author is convinced that a great 
many cheap freight railways could be constructed in England that 
would pay g dividends on the investment, and transport 
freight at half the present charges. This alone would double the 
value of farms, and would be a boon to the miner and manufacturer 
in their present close competition with foreign countries, 

The preceding tables show that on the English railways, which 
have cost from four to six times more to construct than the 
American roads, the cost for transporting freight is more than 
double the American cost, whereas it should be less, or why make 
the increased outlay for superior construction! The author thinks 
that the great difference in favour of American railways in the 
cost of operating expenses is owing principally to the following 
reasons :—First, the trains on the American railways carry much 
larger loads than those on the English roads ; second, the universal 
use on the American railways of rolling stock, with bogie trucks, 
which run with much less friction and wear and tear than the 
English rolling stock with its long rigid wheel base; third, the 
general use on the American railways of freight cars or wagons, 
carrying a greater percentage of paying load to dead weight than 
those used on the English railways; fourth, the lower speed at 
which the American goods trains run; fifth, the use on the 
American railways of heavier locomotives, which haul heavier loads 
than can be done by the lighter ones used on the English railways ; 
sixth, the use of locomotives on the American railways with outside 
cylinders and connections, which can be more cheaply and easil 
repaired than those with inside cylinders used on the English rail- 
ways ; seventh, the use on the American railways of collecting and 
distributing goods trains, which load and unload at the station 
goods in less than car load quantities, thus avoiding having wagons 
only partially loaded, as is the custom on the English railways. 
In this the Americans apply to their goods trains the same 
principle that the English railway managers now apply to their 
milk trains, 

The present freight charge on pig iron from Stoke-on-Trent to 
Liverpool is 5s. 5d. per ton—distance, fifty-five miles, From Bir- 
mingham, Alabama, to Pensacola—both in the United States—the 
freight charge is 140 dols, = 5s, 74d. (£1 = 4°80 dols,)—distance 
280 miles—the freight being about the same for five times the 
distance ; this is a practical illustration of the difference between 
English and American railway practice, and its effect upon the 
trade of the country. The Birmingham district in the United 
States is only three or four years old; it will produce this year over 
800,000 tons of pig iron. ith railway freights as high as they 
arein England the iron could not be —. made, and the 
whole district would be depopulated and abandoned. These are 
stern real facts, and cannot be put aside by saying that they are 
estimates or theoretical possibilities, 

The preceding remarks and opinions are not founded on theory 
or some new invention, but are founded upon actual workings of 
many years of all the American and Canadian railways, embracing 
over 170,000 miles of operated lines, with over 1,100,000 cars and 
carriages, constructed and run on the principle advocated in this 
on This can no longer be considered an experimental test. 

t is done in America on such very large scale could surely be 
done here. The author hus spent much of his time in England, 
and he hopes to spend much more. He is anxious to see England 
continue her prosperous career, but as an extensive and observing 
traveller, he is sorry to see that she has not kept up in the race 
for commercial supremacy in her methods of inland transportation, 
When the present railways were constructed, England had com- 
paratively no commercial rivals. Now strong, and in some cases 








and merchandise—amounting to 36 per cent. of the whole operating 
expenses, and deducting nothing from the Pennsylvania Railroad, 
the _— charge is still 62 per cent. greater than the American. 
(7) y persons think that the English railways are operated 
cheaper than the American, because the cost of the train mile is 


ful ones have sprung up on all sides, If anyone, then, had 
told the English farmer that wheat raised in the interior of North 
America, Australia, or India, would compete successfully in the 
English market with the wheat raised by the farmers of the United 
Kingdom, the person ing the prediction would have been 


thought crazy. But suppose he had gone further, and predicted 








tation increases with the increased weight of paying frei 
each car and train load and decrease of tare, caateeeall 
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about 30 per cent, less than it is on the American roads:—Answer : 
When proper allowance is made for the difference in the train load 


that the fresh beef and mutton raised and consumed in land, 
would find a successful rival in that raised in the Rocky Mountains 
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of America, or on the Pam of South America, or in the interior 
of Australia, the English farmer would have thought this predic- 
tion too absurd to answer or notice. Both of these Panne vse 
have now been realised, and the farmer finds that, handicapped as 
he is by high charges for transportation to market, he cannot com- 

te; consequently his market is lost, and his lands have depre- 
ciated greatly in value, The remedy is simple. 

Let the railways give the English farmer the same rates to 
market that his foreign competitor pays, which can be done by 
adopting modern rolling stock and railway practice; or construct 
cheap railways on the American lan that will give cheap trans- 

rtation. When this is done the English farming lands will 
greatly increase in value, manufacturers and miners will increase 
their work, and be placed on a favourable footing to compete with 
other countries in the markets of the world. 

After six years’ careful study of the English Railways, the author 
thinks that itis possible by adopting the practice that has answered 
very well in other places, to make very large reductions in the cost 
of railway transportation, and that without diminishing the present 
dividends, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(from our own Correspondent.) 

Tue negotiations now in progress for the re-establishment of a 
sliding scale to regulate ironworkers’ wages form the chief feature 
of interest in the Midland iron trade this week. Since my last 
letter the result has been made public of the examination of the 
twelve selected ir ters’ books for the months of July and 
August. The examination was a special one to afford information 
which could be used as a basis for a new wages scale. It has been 
found that the average selling price of all classes of iron during 
those months has been £6 8s. 9d., as compared with £6 3s, 14d. for 
the two months — This means an advance of only 5s. 74d. 
per ten, and as the advance shown for the previous quarter was 
only a little over 5s. per ton, it would appear that the approximate 
total advance in the average selling price of iron during the past 
six months is under 11s, per ton. 

This being so, it is clear that the average selling price of iron is 
rising only slowly, compared with advances in quotations, The 
explanation doubtless is that the twelve selected firms were, during 
July and August, still working off numerous old contracts taken in 
the early part of the year, and that they had not participated at 
the close vf August—and perhaps are scarcely yet beginning to 

articipate—in the benefits of the higher quotations that have 
ately been the rule. Quotations for Staffordshire iron have 
advanced since the beginning of the year about £1 per ton, and it 
is clear that only when old contracts have been cleared off, and 
when those taken at the advanced rates have been entered upon, 
that ironmasters can hope to secure much benefit; and even then 
all is not profit, for it has to be remembered that fuel and pig iron 
have been rising, and that manufactured iron firms will have, so far, 
these advanced rates for their raw materials, 

These are the considerations which the special committee ap- 
pointed by the iron trade to consider the question of a new wages 
scale have had to take into account. They held an adjourned 
meeting at Wolverhampton on Wednesday. The proceedings were 
private, but it is understood that whilst the arrangements for a new 
scale will proceed, the result will not mean, as some of the iron- 
workers were anticipating it would, any immediate advance. The 
committee will report to the Board at a meeting on Tuesday next. 
To further assist them in their deliberations, the committee have 
had before them the corresponding return for July and August of 
the Northern iron trade. This, it is noted, gives the net average 
price of rails, plates, bars, and angles as £5 11s. 7d., a rise of only 
3s, 11d., which does not increase the North of England wages. 

The present position of Staffordshire ironmasters, the small 
advance also in the North of England, and the fact that only two 
months have passed since Midland ironworkers had a 5 per cent. 
advance, are all circumstances which induced the expression of 
~ on ’Change in Birmingham this afternoon that the wages 
of the Midland ironworkers, whatever scale might be decided 
upon, would not for the present go up, and this impression had a 
favourable influence upon business. 

The mills were reported to be well supplied with specifications 
from the galvanisers for double gauge sheets at £8 15s, and 
November deliveries are quoted in a few cases at £9. Singles are 
£8 5s,, and galvanised 24g. are £13 10s. to £14 in Liverpool. For 
best bars and — there is a steady demand, with prices well 
maintained. For merchant bars £7 10s, is offered for supplies 
over half next quarter, but manufacturers decline to sell far ahead. 
Common bars are in demand at £6 15s, to £7. Merchant hoops 
are £7 10s. Strip iron and nail rods are in improving demand. 
Gas tube strip is £7, with a good trade. The demand for steel 
is active, with prices hardening, and deliveries cannot be gua- 
ranteed as quickly as is desired. 

The pig iron trade continues strong, the expected advance in the 
price of coal and the firm tone of the Middlesbrough and Scotch 
markets tending to keep prices up. Staffordshire all-mine hot- 
blast sorts are being sold at 62s, 6d. to 65s., and rather more is 
asked for delivery to extend to the end of next quarter. Medium 
quality pig iron is 52s. 6d. to 55s., and common 45s, to 47s. 6d. 
Inquiries are being made in anticipation of next quarter's require- 
ments, Northampton and Derbyshire pigs are 55s. to 56s, at 
stations, and Lincolns are about 58s. West Coast hematites are 
— - for No. 3 forge, and West Coast foundry sorts are 68s. 





The coal trade is active, and the colliers are expecting an advance, 
The average selling prices of coal and slack for the last three 
months have been ascertained by tke official accountants, who will 
report to an early meeting of the Coal Trade Wages Board. The 
prices have not been announced, but it is believed in some quarters 
that the results will entitle the thick coal colliers, under the existing 
scale, to an advance of 2d. per day. 

In the engineering and other heavy trades there is not so much 
doing for export as in the middle of the quarter, but the home 
trade is steadily improving, and prices are advancing concurrently 
with metal and fuel. India has beena good and improving market 
of late, the demand running largely upon constructive and railway 
ironwork, machinery, and galvanised sheeting, of which a large 
quantity has lately been consumed by Burmah. 

South African orders are of considerable value, a large proportion 
being from the Transvaal, where the vigorous development of the 
goldfields has given a great impulse to the demand for rough iron- 
ware, tools, tubes, and constructive ironwork. ‘There isa fairly 
large volume of trade now for the United States, for machinery, 
tools, tubing, &c. Most of the continental markets are good cus- 
tomers just now for English stamped and machine-made goods, 
and also for tubes and machinery. 

As the result of the Birmingham Electrical and Industrial Exhi- 
bition, which may now be seen at its best, many of the exhibitors 
have received orders for laying down electric plant at manufac- 
tories where hitherto steam power only has been used. The 
machinery for emo | the electricity is valued at £10,000. 
There are two large Galloway boilers for supplying steam to the 
various engines, and the capacity of the boilers is 300-horse power, 
The largest engine is one by Greenwood and Batley, a high speed 
engine, which drives two dynamos working in tandem, and which 
supply the principal lighting of the hall. Each machine is capable 
of supplying thirty-five arc lamps of 2000-candle power each, 
Another large engine is by Ruston and Proctor. There is also a 
small compound engine, by Lawrence, Paris, and Scott, working a 
dynamo which supplies various incandescent lights ; a small high- 
_— Robey, driving a Goldston installation ; anda 9-horse power 

rossley gas engine, driving a dynamo for lighting in various 
parts of the building. . 
Electricand gas engineers will both be interested in theelectric light 





versus gas contest which is going on in Leamington. In February 
last the Corporation instructed the Lighting Committee to consider 
what kind of gas lamp should be used on the Parade—whether 
Sugg’s, Bray’s, or what make. ‘Two months previously, the 
Council had decided that notice should be given to the Midland 
Electric Light and Power Company to determine at the end of the 

resent year their contract for lighting the Parade by electricity. 
The council had paid £500 for the standards, lamps, and other 
electric fittings at present used, whilst the annual payment to the 
company for supplying electricity is £400—the total cost being 
double the amount previously expended in gas lighting. The Watch 
Committee who have this week considered the subject have recom- 
mended that Bray’s lamps should be substituted for incandescent 
lamps—60-candle power lamps to be placed at street corners, and 
the intervening spaces to be supplied with Bray’s 30-candle power 
lamps. The alterations would cost £300, whilst the annual charge 
for gas would be £240, and £30 for cleaning. At the meeting, 
however, a very general feeling of regret was expressed at the 
prospect of abandoning the electric light, whilst several members 
stated that if Messrs, A. Chamberlain and Hookham were pre- 
pared, as reported, to make experiments with the arc light, the 
council would be ready to meet them. In the end, it was decided 
that the question should be referred back to the committee for a 
report on Messrs, Chamberlain and Hookham’s proposed are light 
experiments, 








NOTES FROM LANCASHIRE, 


(Form our own Correspondent.) 


Manchester.—There is an increasingly strong tone all through the 
iron trade of this district, and any doubts which might previously 
have existed as to the possibility of the recent advance in prices 
being maintained are being dispelled by the continued steady 
upward movement going on in the market and the difficulty expe- 
rienced in placing out orders for anything like quantities, even at 
full current rates. The belief has now become pretty general that 
the market will maintain its present strong tone for some time to 
come, and that the upward movement is more than likely to be 
carried still further. Behe of all descriptions of pig iron have 
practically little or no stocks, and all that they are making is going 
away without difficulty. Finished iron makers are in much the 
same position, and the business offering is testing to the utmost all 
their capacities for production. With one or two exceptions 
activity is being maintained through all the principal iron-using 
branches of industry, so that there is every prospect of a con- 
tinuance of the present large demand for actual consumption, 
whilst both in wages and the price of raw materials the tendency 
is all in the direction of a further increased cost of production. 
Buyers naturally dislike to realise the fact that they have got to 
pay these high prices, and hesitate in some instances in giving out 
orders beyond actual requirements; but the present outlook of the 
market offers no encouragement for holding back with a view of 
obtaining more favourable terms at a later period. 

The Manchester iron market on Tuesday brought together about 
anaverage attendance, and a pretty fair business was reported 
generally, with prices on all descriptions of pig iron showing a strong 
upward tendency. Local makers who have remained stationary in 
their list rates for the last few weeks, notwithstanding the advances 
going on elsewhere, have this week followed the upward movement 
by putting up their prices ls, per ton, and for delivery equal to 
anchester forge qualities are now quoted at 52s. 6d. and 
foundry at 53s. 6d., less 24, with sales having been made at close 
upon these figures. For district brands prices are irregular, quota- 
tions of makers in some instances being evidently more with a view 
to restrict sales than that they are really obtainable in the market. 
For Lincolnshire, quoted prices now range from 54s. and 54s. 6d. 
to 55s. and 55s. 6d., whilst best foundry Derbyshire is being 
quoted at 58s., less 24; although in the last-named brand, makers 
of some of the lower qualities are prepared to entertain offers at 
considerably under these figures. Outside brands are necessarily 
following the strong upward movement in Glasgow and North of 
England warrants ; good foundry brands of Middlesbrough are not 
now quoted under 53s, 10d., net cash, delivered equal to Manches- 
ter, whilst on Scotch iron makers’ quotations have advanced con- 
siderably during the past week or so, and in most cases they are 
very chary about selling. 

Tn hematites there is only a slow business doing, most of the large 
users being well covered for some time to come ; but, on the other 
band, makers have very little to offer, and prices continue to 
harden up steadily, 67s. being now quoted for good foundry 
qualities delivered in the Manchester district. 

All descriptions of manufactured iron continue in fairly active 
demand. Some of the local makers are still sellers of bars ata 
little under £7 per ton; but this figure is the general quoted price, 
and North Staffordshire bars are not obtainable at less, whilst in 
some instances makers have withdrawn quotations for the present 
in anticipation of a further advance at the ensuing quarterly meet- 
ings. Hoops average £7 2s, 6d. to £7 5s., and sheets about £8 lds, 


r ton. 

PeSteel plates suitable for boiler-making purposes are in moderate 
request, but consumers seem to be less anxious about placing 
out orders, reports of decreasing activity in some of the shipbuild- 
ing centres tending to encourage anticipations that prices may 
possibly be easier. Makers, however, are firm, and it is difficult 
to place out orders at anything like £9 7s. 6d. per ton for good 
qualities of steel boiler plates delivered in the neighbourhood of 
Manchester, £9 10s. being still the quotation of local makers, 
although comparatively very little business is practicable at this 
figure. 

Te the metal market there is a very brisk demand for all descrip- 
tions of manufactured goods connected with requirements for 
engineering work, some of the makers having orders to keep them 
fully employed for the next three or four months, and prices con- 
tinue to harden up, solid drawn copper tubes having been advanced 
4d., and brass wire jd. per pound, the quotations for delivery 
equal to Manchester being now as follows :—Solid drawn brass loco- 
motive tubes, 6$d.; solid drawn brass condenser tubes, 7#d.; solid 
drawn copper tubes, 84d.; brazed copper tubes, 8}d.; brazed brass 
tubes, 73d.; copper wire, 74d.; brass wire, 6d.; and ordinary rolled 
brass, 6d. per pound. 

As an indication of the general activity throughout the engineer- 
ing industries to which I have referred week after week in my 
notes, I may mention that extensions of works are now going on in 
all parts of the district, especially amongst machine tool makers, 
and in some instances the pressure of orders coming forward is 
necessitating the erection of large additional shops for erecting, 
fitting, and other departments, Of some of these I shall probably 
give particulars when the extensions are more near completion. 

In the coal trade there is still only a moderate demand for all 
descriptions of fuel, slack especially remaining a drug in the market, 
owing to the continued unsatisfactory condition of the cotton trade. 
Round coals, both for steam and forge purposes, are, however, 
moving off tolerably well, and with the restriction of the output 
resulting from the irregular way in which the mines are ———_ 
working, there is little or nothing going into stock. ith the 
close of the month round coals are being advanced in the Man- 
chester district 10d. per ton, and in the West Lancashire district 
1s, per ton, but on engine fuel there is no general upward move- 
ment contemplated just at present, although here and there prices 
may fossibly harden up. For the present current rates remain 
at about 10s. 6d. to 11s, for best coals ; 8s. 6d. to 9s. for seconds ; 
7s. to 7s. 6d. common round coals ; 5s, 6d. to 5s. 9d. burgy ; 4s. 6d. 
to 4s, 9d. best siack ; and 3s. 6d. to 3s, 9d. for the common sorts. 

In the shipping trade there is a considerable business doing, and 

ood ordinary qualities of steam coal delivered at the ports on the 
Tasey are readily fetching 8s, 6d. to 8s. 9d. per ton, with every 
prospect of a further advance next month. : 

Barrow.—There is a very brisk business doing in hematite quali- 
ties of pig iron, and the market is more steady by reason of the 





fact that there has been a temporary stoppage of furnaces at 
Workington on the question of a difficulty with the men, which is 
happily settled without much trouble. At the same time, however, 
stocks have been reduced, as also has the output, and prices have 
accordingly advanced. ‘They are quoted this week at from 58s. 6d. 
to 57s. per ton, f.o.b., for parcels of mixed Bessemer iron, and at 
55s. 9d. to 58s, 3d. for No. 3 forge and foundry qualities. The 
rice of hematite warrants is practically the same as that of 
mer qualities, net at a month. There is some probability of 
an increased production of pig iron, as the demand is so large, and 
all the output is going into immediate consumption. Steel makers 
are as fully employed as ever, and are in receipt of as many orders 
as will keep their mills busy for several months to come, a remark 
which applies to most of the departments of the trade. Rails are 
in large output and in full demand, and heavy qualities are steady 
at £5 7s. 6d. per ton. Steel plates, angles, and channels, and other 
shipbuilding sections are in brisk demand, and the makers in this 
district are so well sold forward that they are not in a position to 
increase their responsibilities of delivery. 

Platesare firm at £7 5s. per ton net f.o.b., and angles at £6 10s., 
while steel boiler-plates are firm at £8 5s, per ton. Billets, bars, 
hoops, blooms, tin-plate bars, slabs, and castings, are all in full de- 
mand, and prices are steady at late rates, and the trade is brisk in 
all branches except blooms and slabs, which are two neglected 
departments, 

A busy tone characterises the shipbuilding and engineering 
trades, and orders of much moment are pending, some of which 
are certain to be placed here, as well for the mercantile marine as 
for warships for the home and foreign Governments. The future 
of the shipbuilding trades is very hopeful, and in this respect good 

rospects are afforded for the Siemens-Martin departments of 
ocal steel works, 

The Pacific Liner Santiago left Barrow on Wednesday, and was 
delivered to the owners the same day. The sister ship Araquipa, 
for the same line, will be launched on Saturday, and on that da: 
the first British and African Company’s steamer Borna will be deli- 
vered to the owners. There are three other steamers for this com- 
om | in course of construction, each of 2600 tons gross register and 

200 indicated horse-power. 

Tron ore finds a brisk market at late see ranging from 11s. to 
14s, per ton net at mines. Coal and coke in full demand at steady 
rates, Shipping busy. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


AN important movement has just been successfully completed 
by the Age firms who make agricultural implements and 
machinery. This industry has been exceedingly busy in several 
departments for a considerable time, but complaint has been 
general in regard to the unsatisfactory prices obtained. A joint 
meeting of some of the largest makers has been held at Lincoln, 
where it was agreed to advance selling quotations by 5 per cent. 
This resolution, I am told, was come to at a conference, which was 
attended by the representatives of the establishments at Lincoln, 
Grantham, Leeds, Manchester, Bedford, Gainsborough, and other 
towns. 

Messrs, Richard Hornsby and Sons, Grantham, have of late 
adapted an important portion of their works to the production of 
specialities for the mining and gold-producing countries, particu- 
larly of South Africa, 1 was over the works on Tuesday, when a 
party of 125, chiefly owners or managers of wealthy mines in the 
Transvaal, Kimberley, &c., inspected a number of special machines 
and apparatus completed, or in course of completion, for the gold 
fields, These included a 20-stamp head battery, of a new design, 
with an all-round mortar box for discharging; mortar boxes of 
different patterns, amalgamating pans, and setter; vertical winding 
engines, pit-head gear, horizontal pumping engines, &c. Much 
interest was excited by a 70-horse power compound electric light 
engine, one of five being supplied to the Metropolitan Electric Light 
Association, for the Waterloo Electric Lighting Station. The oiling 
arrangement about this engine struck the visitorsas novel. Stored 
in areservoir at the rear, all that is necessary is to keep this reservoir 
filled, the oil distributing itself automatically to the parts required, 
In‘ yard was shown in operation a ten-head wood-frame stamp 
battery crushing gold ore supplied from Queensland, full of pyrites. 
The ore, after being crushed, was treated by an electric amal- 
gamating apparatus invented by Mr. Cousens, of Johannesberg, 
who was present and explained his ‘‘ Patent Electric Gold Ex- 
tractor.” By means of electricity, Mr. Cousens claims to extract 
gold from the pyrites and other gross metals. The quartz or ore 
is reduced to pulp, and then, after leaving the stampers, passes 
through small rollers, which catch up the iron substances remaining 
in the ore, It then a into a large barrel, with iron ends, 
where the pup is placed with certain chemicals, and electricity 
introduced. Here it undergoes an hour’s manipulation, and then 
the released pulp passes into an iron pan. Then it passes on to 
plates which shine like mirrors, the quicksilver on them being kept 
‘*alive” by electricity. The invention was regarded as of great 
consequence to the gold-producing countries. 

I mentioned last week that the first portion of the War-office 
contracts for cutlery had been given out, including the clasp-knives 
—30,000 a-year for three years—which are in the hands of Messrs. 
Clarke, Shirley, and Co., Boston Works, Sheffield. The razors 
have been placed with Mr. J. C. Cockhill, manufacturer, Brookhill, 
Sheffield. The quantity required is 220,000 a-year for three years. 
The table knives and forxs—also 220,000 a-year for three years— 
have been placed with Messrs. Mappin and Webb, of the Royal 
Cutlery Works, Sheffield, and Cornhill, London. 

The annual meeting of the shareholders in the Staveley Coal and 
Iron Company, one of the largest concerns in the Sheffield district, 
was held this week at Manchester. There was but a thin attend- 
ance, the bulk of the shares being in the hands of Sheffield 
investors. Mr. H. D. Pochin, of Bodnant Hall, Conway, presided, 
and moved the adoption of the report and balance sheet, which 
were the most favourable presented for years. The report 
showed an increase of £20,000 in profits, as compared with 
the previous year, and the dividend was 10s. per share more. It 
was stated by the chairman that from the formation of 
the oF in 1864 to 1873 the return to the shareholders had 
averaged 174 per cent. In 1873 they had doubled the capital by 
presenting to the proprietors shares equal to the holding they 
— Since that time the dividend had averaged 9 per cent. 

e doubling of the capital had added some £460,000 to their capital 
account; but since it had been done, the directors had n 
reducing it, and had already written off £137,000 out of profits. 
The extension of the Manchester, Sheffield, and Lincolnshire Rail- 
way from Beighton Junction to Newstead was referred to as of 
great importance to the company. Hitherto, for all its traffic 
in and out, it has been dependent upon the Midland. This 
development, with other extensions arising out of it, will bring 
its collieries into direct communication with the London and 
North-Western and Great Northern companies. 

The rolling mills of the town are all fully employed, and the 
prospects are so bright that the discount allowed on forging and 
tilting work will be reduced 5 per cent. on the Ist of October. Raw 
materials maintain the advances obtained last week. Large in- 
quiries are being made for all kinds of steel for export to India. 
Spring steel, octagon steel, and sleigh shoe steel for Canada and 
other markets are being increased in price, with every possibility 
of the rates rising higher, as the makers are declining to book any 
contracts at present prices. A circular withdrawing all former 


rates has been issued by the manufacturers of Swedish Bessemer. 
The Midland Railway Company has let a large quantity of steel 
tires. Other railway companies are also placing important work, _ 
The Atlas Works has obtained a share of the orders for the flues 
for the new vessels, as the Purves patent ribbed furnaces have now 
established their trustworthiness in the passenger and merchant 
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navy. They are fitted upon the Hamburg-American new liner 
Columbia, which has made such good time in the Atlantic race. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A LARGE amount of business has been done in Cleveland pig iron 
during the last few days at the advanced prices, and the tendency 
is still upward. There are now far more buyers than sellers, For 
awe delivery 44s. per ton is freely given for No. 3 G.M.B. 

me merchants, however, will not accept less than 44s. 3d., and a 
few sales have been made at that figure. For delivery over the 
last quarter of the year 44s, 6d. is quoted, but large quantities 
have not as yet been dis of at that price. There seems to be 
every likelihood that sti er prices will prevail before — 

The position of holders of warrants is becoming stronger daily. 
Sales are being made at 43s. 3d. per ton, which is an advance of Is. 

r ton upon the price a few hee since. Large quantities are 
a taken out of Messrs. Connal and Co.’s store. Last week 
2495 tons were removed, and the quantity held was reduced to 
177,429 tons. At Glasgow the stock now stands at 1,009,879 tons, 
8549 tons having been taken out since the beginning of the month. 

Shipments of pig iron are on the increase, and will no doubt con- 
tinue heavy until the season closes. The quantity sent from 
Middlesbrough between the lst and 19th inst. was 47,196 tons, 
against 52,505 tons in the corresponding period of August. 

The shipping trade between the North of England and the 
Thames has now resumed its normal condition, and those connected 
with it are able to reckon up tbe losses they have sustained through 
the long-continued strike of dock labourers and others, and to draw 
what deductions they can for their future guidance. In spite of 
all prognostications that a contest between a hungry rabble and a 
— combination of wealthy capitalists must end in the dis- 
comfiture and surrender of the former, the reverse has actuall 
occurred, There is no doubt that the men have been victorious all 
along the line. It is not, however, quite so certain that the 
changes produced by their victory, when they have had 
full time to operate, will not produce other changes not at 
present foreseen by either party to the struggle. It is not 
unreasonable to believe that the more onerous conditions 
which have been imposed upon the employers will set them 
thinking how they can in future do with fewer hands, and 
make themselves more independent of these whom they are bound 
toretain. Inasmuch, therefore, as the grievances of the men were 
due to the circumstance that there were more of them seeking em- 
ployment than could be employed, and inasmuch as the power still 
remains with the masters to decline to employ at all, and seeing 
that the incentive to exercise that power has been much intensified, 
there is little doubt but that when the glut of work produced by 
the strike has disap , there will be less employment offered 
than ever. Instead of, say, two men competing for one job as 
heretofore, we may then expect to see three men competing. This 
will be the result of diminished employment. But the higher wages 
rates which have been secured by the men will soon attract from 
all parts of the country new labourers, who have heard that dock 
labouring is now a good business, so that taking account of this 
circumstance, we may expect to see say four men competing for 
every job for which the competition of two only led to the strike. 
Will anyone contend that under such circumstances the wages will 
not fall to as low, or a lower level, than before? 

The trial of the Italian cruiser Piemonte, recently built by Sir 
W. G. Armstrong and Co., at the Elswick Works, and of her new 
quick-firing guns, took place off the mouth of the Tyne on the 
19th inst. ae she is only 325ft. long by 38ft. broad, with a 
displacement of only 2500 tons, she proved herself to be the most 
powerful cruiser yet afloat. She steamed for nearly two hours 
continuously at the rate of 22 knots per hour, developing over 
12,000 indicated horse-power. She showed herself able to turn in 
acircle of 254 yards radius in less than 34 minutes; and when 
going at full speed she came to a complete stand and reversed the 
direction of ber motion in about 14 minutes; she carries coal 
sufficient to last fifty-five days, steaming at the rate of about 
250 knots per day ; and she has a steel deck of sufficient thickness 
to act as an efficient protection from stem to stern. 

But her most interesting feature is, perhaps, her quick-firing 
guns. Of these she has six, of Gin. bore, weighing 5} tons each, 
using 35lb. of Chilworth smokeless powder, and firing shots 
~ weighing 601b. each, at the rate of six shots a minute. The 
muzzle velocity is 2300ft. per second. The guns are mounted on 
hydraulic carriages. The recoil is only about 2ft., and powerful 
springs which are compressed thereby immediately, but gently, 
replace the gun in firing position. One of these guns points 
directly forward, one aft, and two are placed on sponsons on each 
side, so that one on each side can also point forward, and one on 
each side aft, when required. The remainder of the armament 
consists of six 4#in. quick-firing guns, weighing a little over two 
tons each; ten six-pounder and six one-pounder Hotchkiss guns; 
and four Maxim guns. The designer of the Piemonte is Mr. 
Philip Watts, of the Elswick Works; and the makers of the engines 
are Messrs. Humphrey, Tennant, and Co., of London. 

At the ting of the Associated Chambers of C ce which 
commenced at Hull on the 18th, among many other subjects that 
of deserting seamen was discussed. This is a matter which par- 
ticularly affects the shipping trade of the North-East Coast. It 
appears that the law as it at present stands is quite inadequate to 
dealing with questions of this kind, and every effort should be 
made by the representatives of seaport towns to get it altered. 
But there is another and a deeper cause. The expansion ot ship- 
ping traffic during the last year or two has been so great that 
there really are not now enough British seamen to supply the 
needs of shipowners. The men know this, and rely on it to secure 
them immunity from the proper consequences of desertion. 
Efforts therefore ought to be made to provide an adequate supply 
of efficient and well-trained seamen for the mercantile marine and 
Royal Navy forthwith. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been very strong this week, a 
large business having been done at advancing prices. The more 
rapid diminution of stocks in the warrant stores has given an 
additional impetus to the market, as it is now apparent that manu- 
facturers have no fault to find with the store iron, notwithstanding 
the allegations that have frequently been made as to its inferior 
quality. In fact, these allegations are shown by the most con- 
vincing of all arguments to have been without real foundation. 
The great strength of the trade at present is in the brisk demand 
for home consumption. The shipments in the past week were 9335 
tons, as compared with 9220 in the co mding week of 1888, 
and they embraced 625 tons to the United Btates, 1332 to Canada, 
230 to Australia, 1130 to Germany, 600 to Russia, 534 to Holland. 
The quantity sent coastwise was 4444 tons, as compared with 3272 
in the same week of last year. An additional furnace has been put 
in blast at Shotts, the total number now blowing in Scotland being 
eighty-four, against eighty-six at this date last year. 

The prices of maxer’s pigs are higher, as follow :—Gartsherrie, 
f.0.b. at Glasgow, per ton, No. 1, 62s. 6d.; No. 3, 56s. 6d.; Colt- 
ness, 64s, 6d. and 57s. 3d.; Langloan, 65s. and 57s, 3d.; Summer- 
lee, 64s, 6d. and 57s.; Calder, 63s. and 54s, 6d.; Carnbroe, 54s. 
and 51s, 6d.; Clyde, 59s. 6d. and 54s, 6d.; Monkland, 50s, and 
49s.; Govan, at Broomielaw, 49s, 3d. and 48s, 3d.; Shotts, at 
Leith, 63s. 6d. and 57s.; Carron, at Grangemouth, 62s, and 
57s. 6d.; Glengarnock, at Ardrossan, 60s, and 56s. 6d.; Eglinton, 
50s, and 48s, 3d.; Dalmellington, 51s, 6d. and 50s, 6d. 





The malleable iron trade is firm and active in all its departments. 
The makers have advanced their prices 5s, per ton. Common bars 
are now quoted at £6 10s. to £6 lis.; and t bars, £7 to £7 5s.; 
hoops, £8 ; sheets, £8 7s. 6d.; and plates, £7 5s.—all these prices 
being less 5 per cent. discount for delivery in the Glasgow district. 
English ship plates are at £6 17s. 6d., less 24, for Glasgow delivery. 
The warehouse trade has not been quite so active, but makers are 
very busy, and state that there is no lack of fresh orders, 

In the steel trade, business is very brisk, and there is a good 
amount of fresh business coming forward. Steel ship plates are 

uoted at £7 12s. 6d.; angles, £6 10s. to £6 12s. 6d.; boi ain, 
817s. 6d. to £9; and bars at £7 5s., all less the usual trade dis- 
count of 5 per cent, 

There was shipped from Glasgow in the past week, locomotives 
to the value of £4400 for Bombay; machinery worth £9900, largely 
sugar and rice plant; sewing machines, £6960; steel goods, 
£11,700 ; and general iron manufactures, £23,000. 

Business in the coal trade ison a more extended scale since the 
termination of the colliers’ strike ; but the miners, notwithstand- 
ing that they have received an advance of 6d. a day in their wages, 
are still restricting the output, so that certain classes of coals are 
difficult to obtain. This is particularly the case with splint coal, 
which is scarce and dear. The shipments are on an extensive 
scale, the requirements of the ironworks and factories are large 
and pressing, and the weather has got so very cold that quite an 
active demand has thus early in the season sprung up for household 
coals. The prices of coals, f.o.b. at Glasgow Harbour, are :—Main 
coal, 7s. 9d. to 8s.; splint, 8s. 6d. to 9s.; ell, 8s. 3d. to 8s, 9d.; and 
steam, 9s. 3d. to 9s. 9d. At the Ayrshire ports the coal of the 
district sells, f.o.b., at 8s. to 8s. 6d. 

The shale miners in the employment of the Scottish mineral oil 
companies have received an advance of 6d. a day, with which, 
however, they are not content, and they are agitating for a further 
rise in wages, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE has been no falling off in the steam coal trade, and all 
the ports continue busy. Cardiff last week despatched over 
174, tons to foreign ports, and Swansea 33,000 tons ; there is 
also such a steady, persistent demand, thata good volume of trade 
for some time to come is certain, and the signs are manifesting 
themselves of another advance in price. I stated lately that as 
much as 15s, a ton was given for specialiy good steam under some- 
what exceptional circumstances. I now find such cases increasing, 
though the quotations still remain at from 13s, 3d. to 14s.; second- 
class coals remain at 12s, to 12s. 9d.; Monmouthshire, 11s. 

It is singular to note how well small steam keeps up, the ruling 
me now being from 7s. 3d. to 7s. 6d. Some cause for this is 

ound in the buoyancy of the patent fuel market, which is selling 

freely at last quotations. Swansea quotations for this article are 
now Ils, to 12s. House coal, as might be expected, is advancing, 
both in request and price, and new contracts will certainly only be 
entered upon at a distinct advance. On Wednesday, at the 
Exchange, Cardifi, prices were quoted for present deliv at 
lls. 9d. large; small, 9s. 6d. As for coke, the advance has n 
fully maintained, and a large business is being done at 20s, and 21s, 
Special foundry coke bas touched 25s. 

In the iron and steel trades there is increased animation, and pig, 
rails, sleepers, merchant bar, and tin-plate bar are in excellent de- 
mand, At the Exchange, Swansea, on Toner, pig was quoted Is, in 
advance, and all manufactured iron and steel ruled firmly. The 
following are the latest quotations: — Pig, Glasgow warrants, 
48s. 4d.; Middlesbrough, 44s. 9d.; hematite, 56s. 3d.; Welsh bars, 
£6 10s. to £6 15s., showing an appreciable advance. Steel rails, 
heavy, £5 5s. to £5 10s.; light, £6 10s. to £6 15s.; sheet iron up 
to £9 10s.; steel sheets up to £10. Bessemer steel, blooms up to 
£4 15s.; bars, to £6 10s.; Siemens tin-plate bars, £5 5s. to £5 10s. 

The iron ore trade is healthy, and prices rule up to l4s., though 
a — deal of present consignments are under that figure. 

e activity of Welsh industries is telling favourably upon other 
parts of thecountry. I note this week that amongst the consign- 
ments received in Wales have been large quantities of ore from 
Bilbao and Decido, pigs from Middlesbrough, steel rails from 
Barrow and Belfast, pitwood from Ireland, France, and Spain, and 
20,000 tin-plate boxes from Watchet. 

The tin-plate trade continues remarkably active, and as makers 
are booked well forward, there is fair proof of a continuance of 
present satisfactory conditions. Last week the shipments amounted 
to over 70,000 boxes, and as make was only 46,000, and a good 
deal of tonnage is coming in, prices must decidedly be advanced. 
Latest notes from America show an advance. Shipments to New 
ae Baltimore, Philadelphia, and Lisbon will heavy next 
wee! 

Quotations on ’Change this week were as follows :—Cokes, 13s, 3d. 
to 13s. 6d.; Bessemers, 13s. 9d. to 14s.; Siemens, 14s. to 14s. 6d.; 
charcoals up to 30s., according to brand ; ternes, 27s. 6d. to 28s. 

Wasters are in good demand at 6d. to 1s, less than primes. 
These are the current quotations, but makers are tardy in booking, 
most of them being satisfactorily placed, and the advance in raw 
materials, and uncertainty about fixed prices, makes it difficult for 
makers to accept forward booking, except at appreciable advances. 

In addition to the advance in coke, pig, ae and bar, there is 
now to be added the advance in wages which I expect will be 
general. Many branches, at various works, are now working upon 
an advance which is to be increased from the first of next month. 

The ironmasters are everywhere showing a laudable desire to 
anticipate the action of the men, and give a fair share of the 
moderately good times now enjoyed. 

It is announced at Swansea that a further advance in bituminous 
and smelting coals is about to take place. 

The Gnoll Colliery plant, Neath, was dispersed by auction this 
week, This has been one of the historic collieries of the past. 
Energlyn is, it is said, to follow. A fine mineral property is also 
to be dispersed at Llanelly. 

The Barry Dock question with pilots’ grievances, shipowners’ 
claims for lessened dock dues, rumours as to dangerous approaches, 
&c., continues to exercise the public mind. Penarth and Newport 
are suffering, but Cardiff appears unaffected so far. It may well 
be left for the winter to tell its tale, and solve the problem about 
the dangerous approaches, 

Taff Vale shares are firm again at 220, so confidence is growing. 


—_—_— 
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foreign markets, a further prosperous development of inland byg;. 
ness may be counted on, Especially the large iron and steel hem 
are flattering themselves with bright prospects for the coming year 
Great briskness prevails in the iron ore trade. In pig, as well ag 
in wrought iron, a hitherto unequalled liveliness is shown, 
a and machine and wagon factories are very busily 
employed. 
: The state of the Belgian iron market remains brisk at firm quota. 
tions. Owing to the London strike, some large orders were given 
out here, but the works being sufficiently engaged, and the terms 
of delivery rather short, they could only partly be placed. The 
present flourishing state of business has caused some owners to 
enlarge their establishments—as, for instance, M. Bouchill at 
Marchienne, a rolling mill for hant and sectional bars, The 
steel works of the Société Couillet will begin operations at the end 
of this month. 
On the French iron market things have at last decided] changed 
for the better, demand having increased in all branches, while 
ian iron business has again been exceed. 


prices are firm and risi 
The Rhenish- Westphal; 

ingly animated upon the week. In ores the former lively demand 
continues, and inland ores show a rising inclination. Lorraine 
minettes are firm and very brisk of sale; prices remain the same 
as last quoted. In pig iron there is a very large business doing, and 
stocks are decreasing rapidly. The spiegeleisen trade continues 
animated and firm. Large orders, 10,000 t., have been booked for 
America, and negotiations are being carried on regarding further 
supply. Forge pig was in most lively request. In some in- 
stances the works were unable to effect the orders at the 
terms stipulated and had to buy large quantities from abroad, 
Foundry pig finds ready sale at firm prices. Basic and Bessemer 





are unc Last week’s quotation was for good forge quality 
M. 68°50 to M. 70; No. II., M. 67 to 68°50; and No. ILL., M. 63 to 
65. Foundry pig, No. I, M. 72 to 73; No. IIL, M. 63 to 64, 
Basic, M. 56 to 58. Bessemer, M. 67 to 68, and more, Luxem- 


— forge remains unchanged. Activity is being well maintained 
in all branches of the malleable iron trade, foreign demand having 
also become somewhat more satisfactory of late. Girders were 
again raised M. 5 p.t. A very lively business has been doing in 
hoops, as far as inland is concerned, which may be attributed 
partly to increasing consumption, partly to want of stocks, No 
change has taken place in the favourable condition of the plate 
business. Demand is very good, and the works in regular employ- 
ment. Sheets are very firm, and higher notations paid without 
questioning, the dearness of the raw materials being well known, 
At a meeting held at Hagen last week rivets have been raised 
M. 20 p.t. Foundries, as well as machine and wagon factories, 
continue to be well employed. 

The amount of iron and steel required for the Dortmund-Ems 
Canal is reported to be no less than 125,000t. The rail works will 
come in for 60,000 t.; machine, &c., shops, for 40,000 t.; and the 
shipbuilding trade for 25,000t. From the carrying out of this 
important plan the iron industry may, therefore, reasonably expect 
still further improvement. 

According to official reports recently published, the Gotthard- 
babn has, financially speaking, been less successful in 1888 than in 
1887, profits having decreased to 6,026,632f. from 6,325,139f. in 
previous year. Though passenger traffic had risen to 4,045,807f., 
against 3,706,732f.; goods traffic, with 7,585,691f., against 
7,746,508f., bad not equalled the year before. Expenses had risen 
from 5,922,646f. to 6,028,145f. In 1888, 1,096,819 passengers had 
been booked against 1,045,567 in 1887. There had been an increase 
in the traffic in victuals and general provisions, also of fuel; but a 
decrease in metallurgical productions. Germany, Holland, Bel- 
gium, and Italy were chief consumers. 

Mr. Edison been not only the favoured but also the much 
honoured guest of several continental towns. His latest pet inven- 
tion, the phonograph, is spoken of as something marvellous. Mr, 
Edison is expected to proceed to Ars-sur-Moselle to examine the 
Lottingen iron ore. Experiments have been going on for some 
time to establish a new way of separating these ores with the assist- 
ance of electricity, from which important results are ho 

The question concerning the real cause and the probable dura- 
tion of the present elevation in the iron and coal trade of this 
country has frequently been attributed to large Government 
orders for war and railway material, and it has been maintained 
that, on those orders being executed, the rise would come to an 
end. Not only has this prediction not b true, but it has 
since been proved statistically, and on the best authority, that 
Government orders only partly benefitted the iron and coal market, 
merely assisting, as it were, the rising inclination. The chief 
cause of the improved situation may ‘end be attributed to a high 
tone of public affairs and a general elevation of business, This has 
been the same in oe ope ; and those gloomy prophets, therefore. 
who predicted that the advanced prices of iron and coal, combined 





with higher wages, would exclude Germany from foreign markets 
have not proved so very ominous, as the very same movement has 
long been observed in England, yet England remains flourishing. 








METALLURGICAL DEPARTMENT, KINo’s COLLEGE, STRAND, LON- 
DON: EVENING WoRK. —Assaying, &c., of gold and other ores and 
metals, alloys, fuel, &c. There are four free admissions to the 
course of lectures and to the laboratory. Application to be made 
to Professor Huntington. 

County CouNcILLor’s DirEcTORY.—We have received from the 
Contract Journal Company, a copy of the ‘‘County Councillor's 
Directory.” It contains a list of the Aldermen and Councillors 
for all the counties and county boroughs under the Act of 1888, 
together with the names of chairmen, mayors, clerks, surveyors 
and in some cases of the waterworks’ a and gas managers. 
The address of each is given in full, with the exception of those 
belonging to the councils of Exeter, Bury, Bradford, Barrow-in- 
Furness, and Worcester. Had the authorities of the Welsh County 
Councils given equally meagre information, it is to be feared 
that there would have been considerable confusion among those 
whose patronymic is Jones, Williams, Hughes, or Roberts, for in 
Anglesey alone, in a council of fifty-seven, there are thirty-one 
gentlemen who rejoice in thosenames. The aldermen first to retire 
are indicated by an asterisk. The directory will doubtless be found 
most useful by those who are interested in county administration, 
though we could have wished that the advertisements had been 
relegated to the end of the volume instead of being inserted 
bet the various lists, 





In the meanwhile Swansea is making a bolder effort to plete its 
link with the Rhondda, and the “tapping” in the Caerphilly Valley 
continues p! i 


While no one can deny the existence of large tracts of coal to 
the front and left of Barry, as seen from a vessel entering that 
dock, and thus conceding a tolerable field of secondary coal for the 
future, yet the great field in the front and right of Cardiff Docks 
is far more hopeful, and the point will be to bring the whole within 
the scope and exercise of Cardiff, and thus render of little account 
the antagonism of Barry. Debaters on the situation are looking 
for action on the part of one of the great railways. It would bea 
bold and a not unlikely stroke for the Great Western Railway, 
which is so largely interested in the district, with its railways, its 
collieries and connections, and running powers. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In this country the business on the iron markets is increasing 
from week to week. 

On the Silesian market pig continues to be in extremely good 
call; the iron and steel business shows t animation, Active 
operation and rising prices are to be noted. 

In Austria-Hungary there is also a great briskness exhibited in 
the iron trade, and in consequence of favourable relations to 





A 2200 VoLT pany ty Mr. L. 8. Day, of Louisville, in the 
Electrical World :—“ On the evening of July 3lst my dynamo 
attendant, Mr. Daniel I. Phelps, was testing a Brush arc lamp 
2000-candle power, which was in the circuit with forty-four other 
lamps, said circuit and lamps being supplied by a Brush No. 8 
dynamo, One of the wires became loose in the binding of the 
lamp, and in his endeavour to secure it firmly it slipped from the 
binding — ; and as he held the wire in one hand and the binding 
post in the other, he was put directly in the circuit of the lamps, 
which had a voltage of at least volts, the station ammeter 
showing 9°1 amperes at the time. Mr. Phelps was thrown to the 
floor, but did not lose consciousness until he had raised his head 
from the floor to see if he was clear of the wires. He was then 
unconscious for two hours and twenty minutes, bleeding at the 
arm, and the application of a graduated Faradic current were the 
means used for resuscitation. Mr. Phelps is fully recovered, aside 
from the severe burns which he received on one hand—the one by 
which he held the wire—all the fingers being burned to the bone. 
Can it be explained how he should receive such severe burns as he 
did upon his tongue? The whole top surface and the edges were 
burned so that large blisters were formed, and yet there were no 
contacts made with the circuit but with the two hands, As superin- 
tendent of the station here I have brought this striking incident to 
the notice of the executive committee of the National Electric 
Light Association.” 
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AMERICAN NOTES. 


(From our own C ) 
New York, Sept. 18th, 1889, 

TerecRaPHic and mail advices from points 
west of the Allegheny Mountains during the past 
three days seem to point to a general expansion 
of demand towards the close of the season, Large 
and small buyers have been stimulated to activity, 
in view of the advancing tendency of prices all 
round, At Detroit Lake Superior iron has ad- 
vanced. Obio irons have advanced 1 dol. per 
ton since last spring. In this market No. 1 
anthracite foundry is selling at 18 dols., No, 2 at 
17°50 dols, and grey forge at 15°50 dols, 
Southern irons are offered in small lots at a little 
Jess. The difference is not sufficient to effect 
many sales. Scotch Eglinton is selling at 20 dols,; 
Langloan, 22°50 dols, Two or three large sales 
of spiegeleisen have been made to rail makers at 
2075 dols. The ae builders are now in the 
market with orders that will aggregate four or 
five thousand tons, should the work be placed. 
The probability is that prices of angles and tees 
will advance, and hence the anxiety of bridge 
builders to place their orders, It is also inti- 
mated that quotations for beams and channels 
will be advanced from 2°80, but how much we do 
not know. Steel tank is selling quickly for early 
winter delivery, at 2°30 for jin. and 2°50 for 
thicker. Merchant bars are bringing 1°90 at mill 
for refined, and 1°60 for common, In Western 
mills prices for merchant bar and all kinds of 
merchant steel are higher, The urgency in the 
demand for steel billets, blooms, and slabs has 
not been equalled for at least a year. Old rails 
are in great demand, and supplies are being 
cabled for; but there are no indications that the 
shipments to be made will meet the demands of 
consumers. Freight rates from the South have 
been advanced 30c. on pig iron to Western 
markets, and iron makers have advanced their 
prices correspondingly. Steel rails are quoted at 
32°50 dols. in Chicago, and Pittsburgh mills are 
taking orders at 30 dols.; but this figure may be 
shaded for winter deliveries. 

At Philadelphia the market is very strong 
under a general expansion of demand. At St. 
Louis a heavy demand for agricultural and archi- 
tectural iron is reported. At Chattanooga there 
is an urgent demand for all kinds of iron and 
steel material. There is a scarcity of cars at that 
and other Southern weed owing to the require- 
ments of the cotton s a 

The coming winter will be a very busy one with 
all iron and steel makers, and builders and con- 
tractors are preparing to do a great deal of work 
in the Northern States. In the Southern States 
considerable railroad building, and the erection 
of numerous large manufactories and warehouses 
are in contemplation. Building material of all 
kinds is strong in price, but not advancing. A 
great many foundries, saw mills, machine shops, 
and small industrial establishments are springing 
upin the Southern States, and this is owing to 
the Southern local demand for mill and furnace 
products generally, as well as the growing de- 
mand for lumber and machinery of all kinds. 

The s of the leading railway systems 
in the United States are still in a fever of unrest 
over their inability to adjust rates to their mutual 
advantage and satisfaction. A new railway trust 
is now in process of formation, but is destined to 
go the way of all others. The simple fact is, that 
there are 20, miles of road in excess of the 
actual requirements in this country, and for the 
evils resulting from this, there is no remedy 
except the increase of traffic requirements. The 
railroad people are greatly encouraged now over 
trade prospects, The immense corn and wheat 
crops will certainly give them traffic enough to 
pay better dividends, and also to make a multi- 
tude of improvements which have been in con- 
templation for some months. The cotton crop is 
the largest on record, and already the initial steps 
to move it have created a demand for box cars 
which is causing some concern to shippers of other 
products. In a word, railroad traffic in this 
country is increasing, and the managers are 
preparing to place orders for additional motive 
ower and rolling stock. The New York Central 

ilroad Company recently ordered fifty-six loco- 
motives ; the Pennsylvania Company has plaved 
an order for ninety, and the Baltimore and Ohio 
Company has its own shops crowded with work. 
Car builders are receiving large orders, and the 
axle makers and car wheel makers anticipate a 
heavy demand during the winter and spring. 
Manufacturers of heavy steel are busier than they 
have been for —— years. Billets and blooms 
have advanced another dollar per ton, and quota- 
tions to-day are 31 dols. for nail slabs in Pennsyl- 
vania, 33dols, for tank slabs, 37 dols. for shell, 
40 dols. for flange slabs, and 43 dols. for fire-box. 
These are higher figures than have been named for 
years, and orders are crowding in. Beams and 
channels are strong at 2°80, and the mills are full 
of autumn work. Specifications are arriving for 
winter work, and for plates, angles, and tees an 
advance of 2 dols, per ton is being made on small 
buyers, For ordinary plates, orders are booked 
at 2tc., for shell at 2hc., and for fire-box at 4c. 
Steel plate for ship purposes is in active d d 








Mexico, Arizona, Colorado and New Mexico in 
consequence. Irrigation schemes continue to 
multiply, and what ten to twenty years ago was 

ed as irreclaimable, waste land, is now 
being brought into condition to support the 
thrifty settlers who are being encouraged to 
cultivate them. 








NEW COMPANIES, 


Tue following companies have just been regis- 





Charles Macintosh and Company, Limited. 


This aang a 4 was constituted by articles of 
association on the 9th ult., and was registered as 
a limited veg ge Ae the 12th inst., with a capital 
of £300,000, in preference and 4000 ordinar, 

£50 shares, to acquire the goodwill of the busi- 
ness of india-rubber manufacturers, merchants, 
and commission agents, and other businesses 
ancillary thereto, carried on under the style of 
Charles Macintosh and Company, at Manchester, 








London, Liverpool, and Glasgow. ‘The first sub- 
scribers are :— 
Pref. Ord. 
shares. shares, 
*H. Birley, Cambridge-street Works, 
Chorlton-upon-Medlock, Manchester 258 900 
*A. Birley, Cambridge-street Works, 
Chorlton-upon-Medlock, Manchester — .. 1100 
*R. K. Birley, Cambridge-street Works, 
Chorlton-upon-Medlock, Manchester — .. 20 
*H. A. Birley, Cambridge-street Works, 
Chorlton-upon-Medlock, Manchester 200 .. 605 
*H. C. Birley, Cambridge-street Works, 
Chorlt: pon Medlock 3 Mw haat, bait 107 
H. Birley, Sa Works, 
Chorlton-upon-Medlock, Manchester — .. 1 
*R. Bridgford, C.B., 28, Cross-street, 
Mamohester  .. 00 00 ce 00 ce oe ; 


There are not to be less than four nor more 
than seven directors; the first are the subscribers 
denoted by an asterisk; qualification, twenty 
ordinary shares; remuneration, £50 each per 
annum. Registered office: Cambridge-street 
Works, Chorlton-upon-Medlock, Manchester. 





Cyclone Pulveriser, Limited. 

This company was registered on the 17th inst., 
with a capital of £150,000, in £1 shares, to acquire 
the right to use, sell, and deal with an invention 
known as the Cyclone pulveriser in the United 
Kingdom and its Colonies, and all other foreign 
countries, except the rest of North America, 
France, Italy, and Belgium; to provide and fit 
up plant and machinery for grinding or pulver- 
ising ores. The subscribers are :— . 


*J.T. Smith, Stratford-on-Avon .. .. .. .. 
*R. Scott Moncrieff, 57, Old Broad-street .. .. 
*H. W. Carter, 21, Billiter-street .. .. .. .. 
T. A. Richardson, 79, Queen-street, merchant .. 
H. W. Fry, Dashwood House .. .. .. .. 
J. Martin, 110, Cannon-street, manager sr 
C. E. Conrad, 110, Cannon-street, clerk.. .. .. 
The number of directors is not to be less than 
four, nor more than ten, the first being the sub- 
scribers denoted by an asterisk and Erastus 
Wiman. Until the ordinary meeting in 1891, 
the remuneration of the directors is to be at the 
rate of £300 per annum for the chairman, and 
£150 per annum to each of the other directors, 
with the exception of Erastus Wiman, who is to 
receive no remuneration, 


ett tt ee 





Electric Wire and Fitting Company, Limited. 

This company was registered on the 11th inst., 
with a capital of £5000, in £1 shares, to carry on 
the business of manufacturers, and to buy, sell, 
hire, let, and deal in dynamos, mains, batteries, 
lamps, &c., and generally as electricians and 
mechanical engineers, The subscribers are . 


E. C. Davidson, Twickenham .. .. .. .. 
Walter Harris, 136, Drayton Park, N. .. .. 
F. Wainwright, 6, Belmont-road, West Green . 
D. Ruddle, F.G.S., 60, Delaney-street, N.W., 
OE ak de un Sa. bg GR Sa et ae 
G. E. Lloyd, L.D.L., 238, Tottenham-court-road.. 
H. Cox, Ewell, Surrey... .. ta ea 48 
J. Young, Kingston, 


There are not to be less than three nor more 
than five directors; qualification, one share; re- 
muneration to be determined in general meeting. 


Pt tt tt 





Shipowners’ Association of Great Britain. 

This association was registered on the 16th inst. 
as an unlimited company, without specified 
capital, to promote and protect the interest of 
members in all general questions affecting the 
shipping trade of the United Kingdom, or any 
part thereof. For purposes of registration, the 
number of members is declared to be not exceed- 
ing 500. The subscribers are :— 


W. D. Stephens, Newcastle-on-Tyne, shipowner, 
J. L. Gracie, Newcastle-on-Tyne, shipowner. 

J. Sanderson, Sunderland, shipowner. 

E. J. Ditchfield, Seaham Harbour, shipowner. 
E. Harris, Middlesbrough, shipowner. 

Wm. Gray, West Hartlepool, shipowner. 

J.J. Woods, West Hartlepool, shipowner. 

J. M. Lennard, Middlesbrough, shipowner. 


The association in general meeting will appoint 





at 2}c. The ship yards are booking orders for 
next summer’s work. There is great need for 
additional coastwise shipping, and one or two 
more ship yards are projected by capitalists in 
New York and Boston. 

The demand for all kinds of machinery is active 
beyond all precedent. Some establishments have 
recently put additional gangs of skilled labourers 
to work, 

The steel rail mills are booking orders at 28dols, 
to 32 dols., according to location of mill, the latter 
figure being the bottom price at Chicago. Re- 
ports from Wall-street to-day are to the effect 
that negotiations for railroad building next year, 
which have been in p for some months, 
have terminated tavousty, and that orders for 
rails, ties, bridge lumber, and other material, 
will be placed some time during the winter. The 
details are not available, but the railway enter- 
a re credited to the South-west—the territory 

ing between St. Louis and the city of Mexico, 
A stretch of country two thousand miles in length 
is inviting the labour and capital of other sections, 
and there certainly is abundant work for both. 
Mining operations in that territory are paying old 
and new vestors better than the customary rates, 
and there is a rush of pioneers and promoters into 





the r ation of the directors, 





Shepreth Cement Works, Limited. 

This company was registered on the 11th inst., 
with a capital of £80,000, in £1 shares, to pur- 
chase certain lands and hereditaments situate at 
Shepreth, Cambridgeshire, with all deposits of 
cement and brick earth, coprolite and all minerals 
thereunder, and to carry on the business of 
cement, lime, brick, tile, and manure manufac- 
turers, and of manufacturing chemists. The first 
subscribers are :— 





Shares, 
E. J. Fletcher, Billiter House, E.C., secretary to 
ee ke, rr 
T. Wilkins, C.E., 6, Great St. Helens .. .. .. 
R. P. Cargill, 68, Middle-street, Brighton, secre- 
C. Vaux, 385, Norwood-road, 8.E. .. .. 
H. Worseldine, 13, Edith-road, Peckham .. .. 
J. Attwood, 5, Warwick-terrace, Upper Clapton. . 
E. Gallagher, 43, Camden-grove, Peckham, 
ea en ery eae 


There are not to be less than three nor more than 
five directors ; the first are R. Morris, W. Marden, 
J. B. Chapman, and J. J. Ellis; qualification, 
£500 in shares; remuneration to be determined 
in general meeting. 
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THE PATENT JOURNAL. 
Contented from the Journal of the Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


16th September, 1889. 


14,587. Construction of PHorocraPHic Cameras, W. 
orer, Havant. 
14,538, Parvour and Lawn Bituiarps, J. Cutlan, 


London. 
Wee ea Buroiar ALARM, G. Bindon, 
risto! 


81 . 
ag on Suuttte Cueck for Looms, T. Wingham, 
mdon. 
14,541. Tipat Motor, E, Barnard and G. Freeman, 
Bournemouth, 
14,542, Icz Receptac.e, E, 8. George, Reading. 
14,543, Rupper Water Borrtves, &c., J. Cockburn, 


gow. 

14,544. Emprorperinc and Sewina Macuinegs, E. 
Doughty, Nottingham, 

14,545. Uritisation of Doon Mats, W. F. Crisp, 
Whetstone. 

14,546. Srzam Borvers, W. Musgrave, Sharples. 

14,547. Gas Lamps, 8. Glover and C. J. Bishop, Man- 
chester. 

14,548. Rotary Wasuinc Macuings, A. D. Dunn, 


London. 

14,549. Praintine Type, &c., W. Wynne, J. R. Topliss, 
and J. A. Kay, Manchester. 

14,550. Lone Line Havuine for Fisnine, J. W. Brown, 

reat Grimsby. 

14,551, Primary Batrery Soiution, H. A. Henderson, 
Manchester. 

14,552, Primary Batrerizs, H, A. Henderson, Man- 
chester. 

14,553. Buckxe for Girtus, &c., P. A. Martin, Bir- 
mingham, 

14,554. Burrons and Hooks, E. Wise and J. E, Roth- 
holz, Manchester. 

14,555, SELF-CONTAINED GAS-FIRED STEAM GENERATORS, 
J. Jackson, London. 

14,556. Grinpina Carbine Enoine Frats, R. and J. 
Isherwood, London. 

14,557. Dry PLates for Paotocrapny, A. M. Browne, 


mdon, 

14,558, Enoines for making Paper Putp, J. H. Annan- 
dale, Glasgow. 

14,559. CLasps for Corsets, J. Empson, J. Hewitt, 
and F, R. Baker, Birmingham. 

14,560. SecrionaL Warpina Macuryegs, P. Brimelow, 


ry. 
14,561. Toy Paracnourte, 8, P. Wood, Torquay. 
14 562. Desrroyinc Germs of MaLapigs, A. Wassmuth, 
Barmen. 
14,563. Curtiye Apparatus for Rotary Currer Discs, 
. Wigger, Barmen. 
ee of Steam Boizers, J. Pregardien, 


en. 

14,565. Recorpinc TeLecraPH Siens, G. Draper and 
W. H. Ash, London. 

14,566. DisLopoinc Paper from between Knives, J. 
Dobson, London. 

14,567. SupportTina Pipes against Wats, C. Thomer- 
son, London. 

14,568. Cup and Bart Step Mast, &c., G. Blakeley, 
Bexley Heath. 

14,569. TRansLUCENT PLastic Compositions, F, Eck- 
stein, London. 

14,570. Feep Recutators for Water Gavczs, L. 
Hugues, London. 

14,571. EtecreicatSwirtcues, A. P. Lundberg, London. 

14 572. Dryine Boots, &c., J. H. Kirk and H. Senior, 


Londen. 
14,573. Exuisitinc Linseep, &c., Cakes, M. Squire, 
London 


14,574. CaRD-HOLDERS, C. Sarg, London. 

14,575. Securine Covers upon Moutus of Jars, &c., 

. H. Taylor, Lincoln. 

14,576. Corset Sprinos, E. Edwards.—(A. Ottenheimer, 
Germany. z 

14,577. Savine Lire from Fire, J. G. Lorrain, London. 

14,578. CLock Dia, 8. H. Harding, jun., London. 

14,579. CALENDAR and ADVERTISING CoLUMnN, C, E. 
Challis, Homerton. 

14,580. ApveRTisine Case and Artmanack, C. E. 
Challis, Homerton. 

14,581. Comprsep Deck Seats and Boats, C. Hender- 
son, Glasgow. 

14,582. Apparatus for Puriryina Water, R. Sdder- 
quist, London. 

14,583, Porsss, E. E. Milner, London. 

14 = PuriricaTion of Beer Borries, H. M. King, 

mdon. 

14,585. VeLocrpepes, J. McCammon, London. 

14 586. SteNaLtinc by Sounp, W. RK. Lake.—(Z. H. 
Howard, United States.) 

14,587. Horse Biankets, H. Nauke and A. Berger, 
London. 

14,588. Printinc Presses, W. Heidenhain, H. Hoff- 
manp, and W. Heidelmann, London. 

14.589. Printinc TeLecrapns, F, H. W. Higgins, 


London. 
14,590. ELectric Bets, H. Groves and J. H. Stewart, 
ondon, 


17th September, 1889. 


14,591. MerHop of Reteasinc Horsrs, W. Fuchs- 
locher, London, 

14,592. Venicizs, F. A. Huntington, London. 

14.593. Conpuctors of E.tectricaL Enerey, H. F. 
Campbell, London. 

14,594. ScanF and NeckTizE Howper, H. W. Atwater, 
London. 

14,595. Prerartnc Hipes for Tanninc, A. Hull, 
London. 

14,596. Surrts, E. Towell, Manchester. 

14,597. Puzzie, R. Brunv, London, 

14,598. Draw-stop Action in Orcans, G. Tucker, 
London. 

14,599. NuMERICAL Puzzie, R. Bruno, London. 

14,600. ManuracturE of Pavement, &c., J. Cockburn, 

asgow. 

14,601. ELecrric Batteries, G. M. Cruikshank.—(&. 
A. Barrett, Massachusetts. 

14,602. Jomninc Hosiery and other Fasrics, J. Kohler, 
Manchester. 

14,603, Puzzie, M. F. Ronalds, London. 

14,604. Fasrentne Buttons into CusHions, A. Hopton, 
London, and J. A. Deuther, New York. 

ae. Remepy for Hypropnosia, J. R. Hartley, 

e Lane. 

14,606. Sanp-Bacs for Mititary Purposss, E. J. T. 
Ross, Surrey. 

14,607. Sroxine Borers, G. Little and J. J. Steven- 
son, London. a 

14,608. ApvERTISING, G. R. Dumbell, Liverpool. 

14,609. Dress ADJusTER and Retainer, W. Hougham, 
Birmingham. 

14,610. Dygmna Cotton, &c., R. Nickels, Manchester. 

14,611. MuuTIPLE Wash-HAND Basins, J. Shanks, jun., 


lasgow. 

14,612. Ramway Rats and Rait Jornts, G. D. Moffat, 
mdon. 

14,613. Snips’ Burrer, J. H. Bennett, Newcastle-on- 


ne. 

14,614, Matcnes, S. Stocks, Ashford. 

14,615. DERMANTINE TrRacE, H. Quinn, London. 

14,616. New Game, T, L. Hardy, Manchester. 

14,617. Dress Hooks, F. C, Broadbridge, London. 

14,618. Toot for APPLYING any FLUID to a SURFACE, 
T. B. Place and W. H. Williams, Crewe. 

14,619. CottieRY and other Winpina Enornzs, T. 

mith, London. 
14,620. Mitt Furnaces, H. Nelson, Sheffield. 
14,621. Smokers’ Companion, H. N. Batt, Sheffield. 





14,622, Harness, &c., Sprinos, C. A. Hill, Sheffield. 


14,623. Parine the Curis of Hat Brus, H. H. and A. 
Turner, London. 

14,624. Cueckine Fars, J. T. Flight and A. Warren- 

Baker, Birmingham, 

14,625. Stoppers of Borrites, W. Murray, Birming- 


m, 
7 nent Box Inons, J. Cavargna, Hands- 


wo 
14,627. ARvERTISING, J, Wright, Liverpool. 
14,628, Roaps and Footways, J. E. A. Gormly, Liver- 


pool. 

=. Fisuinc Nets, J. D. Barbour and W. Ireland, 
iw. 

14,630. Letrers for ApvertTisinc, R. F. Smith, 


mdon, 

14,631. REVERSE-ACTION WATER-PRESSURE BALL VALVE, 
C. T. Gann, London. 

14,632. Warmine and VenTILatino, G, Fry, London. 

16,633. ANIMAL SuBsTANCEs containing PHospHaTE of 
lnon, N. B. Powter, New Jersey. . 

14,634. Expressina Juice of Lemons, T. V. Riordan, 
London. 

14,635. SHooTiIna with Peas, &c., T. C. Dowd, Wed- 
nesfield. 

14,636. Automatic ConTroL of ELEectRic CURRENTS 
G. Fletcher, Derby. 

14,637. Gun Carriaces, C. O. Laurence and H. Haley 
Manchester. 4 

14,638, Spinnine, &., Yarns, H. Priestman, Halifax. 

14,639. PenciL SHARPENERS, W. Morgan, Birmingham. 

14,640. Puzziz, J. Holt and A. Chambers, Birming- 


14,641. Hook Connection for Aprons, F. B, Barclay 

ndon. 

14,642. Beer, L. Frisch, London. 

14,643. PorTLAND Cement, W. Torrance, jun., London. 

14,644. SEPARATING SoLip Mareriats from Fume, 
. P. Thompson.—(F. P. Dewey, United States.) 


14,645. Sprnninc Macuines, W. Thompson.—(Z. 
Wright, United States.) 
5. Boor-cLeaninc Scraper, &c., E. Sewell, 


2 
London. 

14,647. Can WHEELS, J. Rigby, London. 

14,648. Bakers’ Ovens, G. KE. Bailey, London. 

14,649. Coverine for Steam Pipes, W. R. Lake.—{C. T. 
Lee, United States.) 

14,650. Friction Brake Apparatus, C. Fairholme. 
—(F. Dohlemann, Germany. 

7 COIN-OPERATED AUTOMATONS, A. M. Pierce, 
Londo: 


mdon. 
14,652. CompineD Book and Pursz, M. A. Honour, 
London. 


14,653. GLazep Bricks and Tixzs, A. J. Clay, London. 

14,654. SuspenpERs for Stockines, W. R. Lake.—(The 
Armstrong Manufacturing Company (Incorporated), 
United States.) 

14,655. Foitpinc Seats, &c., W. R. Lake.—(The Arm- 
strong Manufacturing Company (Incorporated), United 
States. 

14,656. Denon Gow Lamps, A. Bernstein, London. 

14,657. SpRinc SappLes for VeLociPEpss, J. Harring- 
ton, A. Adams, and G. Meader, London. 

14,658. Construction of Boats, F. W. 
London. 

14,659. DirFERENTIAL Pu.teys, C. F. Batt, London. 

14,660. DraucHT AtracuMeEnts, T. H. Brigg, London. 

14,661. Piosty, C. 8. Foster, London, 

14,662, WorKING the BreecH Mecuanism of Heavy 
Guns, J. E. Compton-Bracebridge, London. 

14,663. Saves, 8., 8. K., and A. B. Chatwood, London. 

ig amy Bett Mecuanism, &., A. F. Rockwell, 

ndon. 

14,665. Forminc Screw THREADS upon SHEET METAL, 
W. F. Lewis, London. 

14,666. ELecrric Conpuits for Street Raitways, J. 
W. Reno, London. 

14,667. Piano Actions, H. L. Hone, London. 

14,668. Removine Rock, G. Lawson, Glasgow. 

14,669. Cicark Bunch Wrappinc Macuings, J. E. 

chi , London. 

14,670, PRESERVATION of SHELL FisH, A. A. Freeman, 
London. 

14,671. Magic Lanterns, W. R. Lake.—(J. B. Colt, 
United States.) 

14,672. SmirHs’ BeLLows, W. G. Cook, Glasgow. 

14,673, WooL-comBine Macuings, T. Kennedy, London. 

14,674. Orrice Ruiers, H. Arthurton, London. 

14,675. ProvectiLe, E. C. Laurens, London. 

14,676. HyprauLic Compresses, A. L. Blackman, 


Brewster, 


London. 
14,677. Uritisation of ELEcTro-maGNETIsM, R. R. 
Moffatt, London. 
14,678. Cartripogs, A. V. Newton.—(A. Nobel, France.) 
14,679. RatLway Car Covupiines, W. C. Watson and 
T. Y. Kinne, London, 
14,680. Firne-escare, H. E. Newton.—(7. Ross, New 
South Wales.) 
14 pet Woot Compinc Macuings, D. P. Norris, 
ndon. 
14,682. Water Gavuaes, D. Grangé, London. 
14 . APPARATUS as Domestic F1rnE-Escars, T. Smith, 
mdon. 


18th September, 1889. 


14,684. ELECTRICAL ADVERTISEMENT MowineG MacHINE, 
P. Nicolas, beckenham. J j 
14,685. Presses for Currine Our, &c., D, Smith, jun., 
Wolverhampton. 

14,686. AUToMATIC CARBURETTER, H. Howell and L. 
Smith, London. 

14,687. REVERSIBLE Winpows, H. T. B. Sanderson and 
O. M. Ehlers, Blyth. 

14,688. HvuLiinc and CLeanina Grain, F. Correll, 
Manchester. 

14,689. STRAIGHTENING WiRE, &c., T. C. Barraclough, 

anchester. 

14,690. Liquor Heaters, G. E. Davis, Manchester. 

14,691. Warter-tTIGHT Cap for FirE-aRMs, B. Seiden- 
burgh, London. 

14,692. Srrixine a Licut for Pires, E. E. Neiman, 
London. 

14,693. Coit Borer, L. D. Ely, London. 

14,694. Macuine for WEavinG Wire Wess, J. Telford, 
Manchester. 

14,695. Cooxinc Rance and Borzer, F. G. Bartlett, 
Bristol. 

14,696. Finisnina Hats, J. R. and H. Tomlinson, 
Manchester. 

14,697. Directine Jets of WatEr, J. C. Merryweather 
and C. J. W. Jakeman, London. 

14,698. Facitiratine NavuticaL CatcuLations, M. 
Michelsen, Liverpool. 

14,699. Pressinc Fasrics, G. H. Nussey and W. B. 
Leachman, London. 

14,700. Knives for Curtine Topacco, J. Fraser, Liver- 


pool. 

ee. Saeqeenoe Negative, J. Malloch, Edin- 
urgh. 

14,702. Cuimnegy Port, J. Bradshaw, Preston. 

14,703. NEEDLE THREADER and Rex, J. 8. Hilliard, 
Glasgow. 

14,704. OpzRaTina Looms, W. A. and D. Crabtree, 
Bradford. 


14,705. Moutpine Buitpine Buiocks, H. T. Grainger 
and E. Cadic, ce, 

14,706. VenTILaToR, J. Morris, London. 

14,707. Suspenpine Pencit-cases from Cuains, J. 
Warlow, London. 

14,708. Gas-FIRED Steam Generators, G. H. Taylor, 
London. 

14,709. Foiprne Seats, C. Groombridge and A. Browne- 
wood, London. 

14,710. Printinc Macuines, A. 8S. Bowden. — (4. 
Vendéme, France.) 

a ee Equipment of Exectric Crart, T. G. Tagg 

ni 


on. 
14,712. WaTeR-PuRiFyING Apparatus, G. E. Davis, 


anchester. 
14,713, Twisting and other Macuinery, B. Firth, 


alifax. 
1 ‘ = for Casks, F. 8. Harbidge and 8. Williams, 
i 





‘ardiff. 
14,715, O1-cas Apparatus, E. Mansfield, Manchester. 
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14,716. Foxiseisc Boots and Sxoss, W. H. Dorman, 
Stafford. 


14,717. Coxe Oven Va.ves, G. W. Macalpine, London. 

14,718. Curntine Tongs, J. Hawkridge.—(S. Hawkridge, 
United States.) 

14,719. Maxine Spirit from Grary, A. Manbré, sen., 


mdon. 
14,720. Sxio for Venicies, J. Morrell, London. 
14,721. Game, J. J. Allen, London. 


a ~~ gemma for Cicars, &c., T. Fawcett, 


ndon. 

14,723. Decorative Tites and Ornaments, F, Fehse, 
London. 

14,724. Looms, A. Snoeck, London. 

14,725. Cooxine Strarner, M. Brown, 


righton. 
14,726. Burrerrity or Wincep Fan, 


B 
W. F. Dickes, 


London. 
B. U. H. J. Duncan, 


on. 

14,729. Lusricators for Sotm Lusricants, G. H. 
Stuart, Liverpool. , 

14,730. Tosacco Pires, H. F. Hill, Nottingham. 

14,731. Licutinc Srreet Gas Lamps, C. Barnett, 
Godalmin, 


g- 
14,732. Cuan Linx, L Brown, London. 
1 —, WarterProor Stass and Biocks, D. Nicoll, 
ndon. 
14,734. Purirication of Srwace Water, F. P. Candy, 
London. 


ndon. 

14,727. Resprrator, J. Bu 

14,728. Suirs’ Biocks, &c., 
Lond: 


14 gee for Cortainine Sauces, W. M. Gardner, 
mdon. 
14,736. CentRIrvcaL Macuryes, G. F. Redfern.—{ W. P. 
Abell, British Guiana.) 
14,737. AgRtat Navigation, E. C. F. Otto and E. C. F. 
Otto, jun., London. 
— 'REATING ALIMENTARY Svupstances, J. Hines, 


iw. 
14,739. Frrrmncs for Doors and Wixpows, J. Sim, 


Ow. 

14,740. Rotiers for Wixspow Butxps, F. Snape, 
London. 

14,741. Brrp Caces, W. T. Butler, London. 

14,742. Emprocation for Nevracaia, &c., V. Edwards, 


London. 

14,743. Machinery for CLEanina Boots, E. Wattier, 
London. 

— PorTaBLe Nore-soox Cass, D. V. Donegan, 


on. 

14,745. Comprxep Cover and TumsBier, F. M. B. 
Bertram, London. 

14,746. FrELD Mouse Trap, H. Rippke, London. 

14,747. Surinxkine, &c., Tires of WHEELS, J. Conquer, 


mdon. 
—, Generative Gas Lamps, E. C. Ribbans, 


ndon. 

14,749. Scraping Meats, D. von Reibnitz, London. 
19th September, 1889. 

14,750. Cur for gee Burns to Rouugrs, 8. J. 


m, m. 
14,751. Treatment of WooLLeEn, &c., Fasrics, I. Smith, 
Londo 


nm. 

14,752. Buiiets, &c., G. A. Franks, A. de Coppet, and 
L. Brandt, Guildford. 

14,753. Apptication of Power to Macuinery, W. 
Albert, Staffordshire. 

— PorTaBLE Winpow Guarps, F. Ryley, Birming- 


14,755. Construction of Two-WHEELED VEHICLES, T. 
atts, ham. 
14,756. Our-PiLe Carpet Fasrics, H. Miillers and A. 
Spindler, Manchester. 
_—s. — Wasainc Macarngs, J. Pinkney, Man- 


ester. 

14,758. Steam Enaines, T. 8. Whitworth, Manchester. 
14,759. Door Mats, J. Whitaker, London. 

14,760. Steeve Hotpers, R. Walker, London. 

14,761. Ratmway Carriace Lamps, W. Deathridge, 


Birmingham. 
14,762. Puzzix, A. Johnson, Birmingham. 
14,763. Szcurninc Corvin Hanpxzs, F. Owen and Co. 
and R. Devereux, Birmingham. 
a. Lactic Jacguarp Carps, W. MaclIlwraith, 
iw, 


— Lamp for ADVERTISING, J. Skidmore, Brierley 


14,766. Door-cueckinc Brackets, W. Snelgrove and 
W. B. Avery, Birmi b 

14,767. FrapLess EnveLope, W. G. Creed and A. E. 

a, 1 Doors, W. Snelgro 

4,768. Fastenincs for . Sn ve and W. 
B. Avery, Birmingham. - 

14,769. CenTrircocaL Corree Por, J. Skidmore, 
Brierley Hill. 

— Gop Screenixe Apparatus, E. J. Railton, 


mdon. 
14,771. Bicycies, R. Kendrick and F. McClelland, 
Birmingham 


14,772. GaTes, A. J. Haughton, London. 
14,773. ApveRTISsING, R. Cunliffe and W. Bailey, Man- 


chester. 
14,774. Tannine of Sxrxs, C. Hough, London. 
14,775. Pickers for Looms, 8. Fielden, Manchester. 
14,776. Rattway Sienats, H. F. Hill, Nottingham. 
14,777. Fastener for Winpows, C. N. Nixon, London. 
14,778. Copmnc Bricks, J. A. Macmeikan, London. 
14,779. Automatic Dismyrecrors for Urmnats, J. 0. 
Kent, London. 
14,780. Bopy Batrerites for Curative Purposes, G. 
Toye, Hendon. 
— Trix and other Hottow-warg, C. Tellering, 


on. 

14,782. Prorecrors for Trousers, T. Amos, jun., 
Manchester. 

14,783. Distraction of Execrric Current, W. 
Meissner, London. 

14,784. CracoLak Kwirtinc Macuiyes, T. Gadd and 
J. C. Moore, London, 

— Sprinc Cup for Neckties, T. M. Joseph, 


jwansea. 

14,786. Ratstne Liquips, E. de Pass.—(G. Leliévre, 
France. 

— Jott for Drarn Pires, A. W. Mitchell, Chelms- 


14,788. Pxeumatic Tuse Apparatus, T. R. Shillito.— 
(J. Wildeman, jun., Germany. 
— REGENERATIVE THERMO-MOTORS, J. Hargreaves, 


verpoo! 

14,790. Carriace Lock, W. H. Blakeney, Dundee. 
14,791. ApveRtTisinc, J. W. McK. Parsons, Liverpool. 
14,792. Corkscrews, J. Skidmore, Staffordshire. 
=. PaPern or CARDBOARD Boxes, J. M. Baines, 


14,794. Bitz Five, W. Tilley, London. 
14,795. Openinc ScREW-STOPPERED Borties, J. R. 
atts, Sheffield. 
14,796. Propucine Parntines on VeLvet, E. Bender, 
London. 


14,797. Patnts or Compositions, R. Barton, London. 
14,798. Sues’ Locs, F. 8. Pett, London. 
14,799. Breecu-crosure for Rirves, R. Schmidt, 


on. 
14,800. Lupricators for Vevocipepes, H. Lucas, 
Lond 


on. 

14,801. Hammers or Stamps, N. 8. Fraser, London. 

14,802. Knitrinc Macutines, W. H. Revis, A. Brewin, 
and J. Marriott, London. 

14,803. Fezprna Fue. to Borers, G. Little and J. J. 
Stevenson, don. 

14,804. Fireworks, H. Stevenson, London. 
,805. Convertinc Reciprocatinec into Rotary 
Motion, E, G. Matthewson, London. 

14,806. RarLway Tip Wagons, E. T. Bousficld, London. 

14,807. Borers, J. T. Spencer, London. 

14,808. Leap Water Pipes, A. H. Black, London. 

14,809. Mecuanicat Horses, W. P. Smith and R. HB. 
Bishop, London. 

14,810. Kwyittinc Macninery, J. H. Woodward, 
London. 


14,811. Tents, J. W. Malet, London. 
— Rattway Sionat Apparatus, W. 8. Simpson, 


mdon. 
14,813. TorLet and other Parer, 8, Wheeler, London. 





20th September, 1889. 
14,814. Avuromatic ApvertiseR, W. H. Gritton, 
London 


14,815. Lerrers or Sians for Apvertisinc, W. H. 
Gritton, London. 

14,816. Fusx Economisers, W. Johnson, London. 

14,817. Rim for Weeexs, T. W. Robertson, Dublin. 

14,818. Rusper for the Repuction of Vipration in 

‘CLEs, T. W. nm, Dublin. 

14,819. Hotprne Fast the Spokes of WHEELS, R. Jake- 
man, Gloucester. 

14,820. TaBLe Cutiery, J. Wingfield, Sheffield. 
14,821. Trip Gear for Cortiss Enoine Vatves, J. R. 
Russell and R. B. Spence, G 
14,822. AvToMaTic REGISTERING 

. A. Tillcock, London. 
14,823. Lirrer for PHotocrapuic Pictures, T. Stan- 


way, Hanley. 
14,824. Tuses or Press, W., J., and W. W. Crawford, 
Ww. 
14,825. Cotour Stans, W. H. Banks, Sheffield. 


14,826. Empossinc, R. Charles, London. 
14,827. Umpretia Top Norcuss, J, Smith, Birming- 


iw. 
‘or BLockine PLaTEs, 


14,828. BLack-LEaD VaRNisH for Grates, E. G. Stidder, 
on, 
14,829. Scorinc in Bitu1arps, W. Smetham, London. 
=, Reovutatine Steam Enornss, E. C. Mills, Man- 
ester. 
14,831. SeLr-actine Muss, T. Clegg, Manchester. 
14,832. Srmir Lamp with Buiow-pirs, C. Jones, 


mdon. 

14,833. UniversaL Jomntep Brace, A. A. Tattersall, 
Stoke-on-Trent. 

14,834. Hotpers for Carryina Parcets, 8. E. 8. 
Spencer, London. 

14,835. Sprive Forxs for Bicycies, J. Pollitt, Man- 
chester. 

14,836. Lapprr Bracket, A. M. Newell, Manchester. 

14,837. Cottars for Horses, C. Smith and G. F. 

wn, m. 

14,838. Warproses, F. A. Oetzmann, London. 

14,839. Gas Enoines, J. Robson, Bradford. 

14,840. Securnrine SurcicaL Neepwss, T. W. Fletcher, 
Redditch. 


i 
14,841. a Vatve for Cruixpers, J. Phillip- 


son, on. 

14,842. Frre-pLaces and Heatine Apparatus, C, Whit- 
field, London. 

ee R. Cunliffe and W. Bailey, 


n. 
—. ADVERTISING, R. Cunliffe and W. Bailey, 

mdon. 
14,845. Macnine for Rivettixc, W. Hollingworth, 

Bradford. 
— PortaBLe Lamps, W. E. Heath and A. Louis, 


on. 
14,847. Vetocirepes, W. C. Lea, London. 
14,848. Toy or Game, J. L. Hinde, London. 
= Permanent Way of Raitways, T. F. Thomson, 


Ww. 
14,850. CrrcuLar Razor Srrop, E. P. Bird, London. 
14,851. Manuracturine Watcn Caszs, F. Ecaubert, 


mdon. 

14, —. Orcans, Gray and Davidson, and T. Poyser, 
mdon. 

, Apparatus for Pianinc Woop, A. Dunbar, 


on. 

14,854. Lanp Pieasure Boat, J. T. O'Callaghan and 
T. B. Grant, London. 

—, Lamp Guasses, E, Bohm and W. H. Power, 


ndon. 

14,856. Boxprsc Sseets of Music, T. W. Jones, 
London. 

14,857. Fastenrc the Laces of Boots, L. Castiglione 
and J. , Londen. 

14,858. Jommse Wire and Wire Rorss, H. Johnson, 

on. 

14,859. Manuracrure of Bato Bianxets, T. Taylor, 
Manchester. 

14,860. Avuromatic TeLEPHONE Devices, C. G. Hoff- 


a on. 

14,861. Motor, H. J. Haddan.—(F. A. Labaki and J. K. 
Bl Houlou, Syria. 

— Securine Bituiarp Cvs Tips, J. Pauncefort, 


jon. 

14,863. Mzprum for Distemper CoLourine, A. Planner 
and L. eman, London. 

14,864. CrusHine Mitts, C. W. Guy, London. 

14,865. Evaporatinc Apparatus, C. W. Guy, London. 

14,866. ARTisTs’ Portro.io, F. W. Barker.—(F. M. La 
Bruce, United States.) 

14,867. Exxcrricat Conpuctors, 0. Imray. —(F. 
Walton, Germany. 

14,868. HyprocarBon Encrives, C. R. Binney and 
H. A. Stuart, London. 

— Fivurp Meters, H. H. Sporton and E. White, 


on. 
14,870. Firrrnc for Lamps, F. T. Sale, London. 
—, Barus, &c., E. Hopkinson and D. Appleton, 


on. 

14,872. Drymse Apparatus, B. Willcox.—(L. Bellerille, 
France.) 

a Spxrinc Saarers for Cottars, G. R. McDonald, 


on. 

14,874. Empromertnc Macurixes, G. L. Mick, M. 
Kursteiner, and E. Tanenz, London. 

14,875. Fire-Bars, E. H. Hill, London. 

14,876. Manuracture of Crimpep Paper, &c., P. Tracy, 


on. 
14,877. Grrpers, H. B. James, London. 
14,878. Roxes for Atracninc Buiixps to Ro.uers, 


. Laas, London. 
14,879. Potp Movtpine Presses, W. R. Lake.—(F. £. 
Heyes, United States.) 
14,880. Weipina, &c., Merar, W. R. Lake.—{E. Thom- 
son, United States.) 
14,881. Gas-makine Apparatus, A. Kitt, London. 
a Biixps, Screens, &c., 8. Townsend, 


on. 

14,883. Lockine the Lips of Caszs, W. Woolnough, 
London. 

—, NON-REGENERATIVE Gas Lamps, J. Stott, 


on. 
14,885. Makino Naturat LemonabE, D. Politi, London. 


2lst September, 1889. 
14,886. Manuracrure of Nats, W. R. Lake.—(J/. H. 
Ehlers, Germany.) 
14,887. ApsusTaBLE De.ivery Box, R. Cresswell and 
B. Blocm, London. 


i MULTITUBULAR STEAM Borers, T. Pressard, 


don. 
14,889. Maxine Ware Picments of Leap, A. French 
and J. Gordon, Glasgow. 
14,890. Wuee. Rim, J. H. Ball, Lee. 
14,891. AppLytnc Tires to WueEts, C. Heywood, Man- 
chester. 
14,892. Movurnrieces for Cigarettes, L. Jacobs, 
mdon. 
14,893. Storprinc Tramcars, &c., W. Giffard, Salford. 
14,894. ELectro-cHemicaL Manuracrures, T. Parker, 
Wolverhampton. 
14,895. Suarez of Baas, E. J. T. Ross of Bladensburg, 
Surrey. 
14,896. ANTIFLUCTUATOR, J. Wadsworth, Cheetham. 
14,897. Stopper for Botties, J. H. Atkinson, Leeds. 
4,898. Rattway Wagon Covpiines, J. R. Darby, 
in. 
14,899. WaTER-CLOSET Apparatus, A. F. Morrison and 
> Manchester. 
14,900. Factiitatine the Practice of Music, A. Wider, 


iw. 
14,901. Carrripok Recaprers, H. A. Ward and T. 
Johnson, 
—, Fastenino Dress Bopices, V. G. Macmillan, 


on. 

14,903. Piston Vatve Construction, C. R. Crompton 
and H. L. Short, Nottingham. 

14,904. Manuracture of Pocket Razors, E. M. Dickin- 
son, Sheffield. 

14,905. Currina Spaces in Carp Cioruine, W. Phelon, 
Cleckheaton. 


14,906. Heaps for Looms, A. H. Lee, Warrington. 
14,907. Manuracturine Spapes and Sxovers, H. T. 


ill, Bradford. 
14,908. Looma, G. G., C. E. P., C. D., and W. R. W. 
Tyler, and W. Davies, Bristol. 


hi ) 





14,909. ADMINISTERING CHL , Cc & 


vel > 

14,910. Consrruction of Fanuicut Openers, R. 
Adams, London. 

a Pirz Rest or Houiper, &c., G. J. Williams, 


ing! 
14,912. TuBuLAR PyeuMATIC ATMOSPHERIC ORGAN 
Action, M. Hetherington, Wallsend-on-Tyne. 
14,9138. Stern Posts of Vessets, &c., P. Robertson, 


ohnstone. 

14,914. Soar, W. G. Little, Bexley. 

14,915. Stoves, T. H. Harris, London. 

14,916. Smoke Consumine Furnaces, J. Inwald and 
. Wan! London. 

14,917. AstronomicaL Diat for Ciocks, C. J. Fletcher, 


don. 

14,918. Feep Appiiance for TyPs-seTTiInc MACHINE, 
R. y and J. E. Marchant, London. 

14,919. Letrer Presses, K, A. Mann, London. 

14,920. Srockines and Socks, M. Wedlake, London, 

14,921. Wire Tramways, J. B. Hamond and C. P. 


don. 
14,922. Heatine Gas, A. Kitson, London. 
14,923. Sanp Bast Apparatus, J. E. 


ndon. 
14,924. Srraigut Bar Knitrina Macurng, W. Paulson, 
Londo 


Mathewson, 


n. 

14,925. Carriages for Twist Lace Macuines, W. 
Spow. , London. 

14,926. Vapour Enornes, J, C. Diederichs, London. 

14,927. Hor Arn Enoines, B. Willcox.—(L. Genty, 
France.) 

14,928. Rerrvep Matt, A. Manbré, sen., London. 

14,929. Sun Burner Gas Lamps, J. Stott, London. 

14,930. Signa Wuisttz, W. and P. Weiffenbach, 


ndon. 
—.. Governinc Marine Enornes, R. W. Allen, 
mdon, 

14,932. Cigar Curtrer, A. Friedliinder, London. 

14,933. Dark Stipes, L. Powers, London. 

14,984. Vices, W. Lorcy, C. Getz, and F, 8. Dicken- 
shied, London. 

14,935. Automatic Lusricators, C. H. Sims and F. 
Robinson, London. 

14,936. Canrenter’s Cramp, 8. J. Ainge, Birmingham. 

14,937, Lynacers, J. H. Peck, London, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





408,435. Toornep Wueet, J. T. Redington, Ambler, 
Pa.—-Filed November 6th, 1888. 

Claim.—{1) The combination, with a wheel provided 
with a peripheral groove and diametrical grooves 
crossing the same, of a series of segmental blocks of 
a width corresponding to the width of the wheel rim, 
and having teeth or sprockets upon the outer face 
and longitudinal and transverse ribs upon the inner 
face adapted to enter the corresponding grooves of the 


[408,435] 


















wheel, substantially as and for the purpose specified. 
(2) The combination, Pp 2 _— provided with a 

ripheral groove an e grooves crossing 
The _— of a series of segmental blocks of even 
width with the periphery of the wheel, having teeth 
or sprockets upon the outer face and longitudinal and 
transverse ribs upon the inner face, adapted to enter 
the mding grooves of the wheel, and means, 
substantially as shown and described, for locking the 
segmental block to the wheel, as and for the purposes 
specified. 


408,641. Atrernatinc Current Moror, C. J. Van 
Depoele, Depoele, Lynn, Mass.—Filed July 5th, 1889, 
Claim.—({1) An electro-dynamic motor comprising a 
wire-wound armature, means for connecting the 
armature conductor into one or more closed circuits, 


[408.641] 


Bi tatae se tele 





an adjustable resistance in the circuit or circuits 
across the armature, a stationary coil for indu 

currents in the armature, and a suitable field magne 
for reacting — > resultant armature poles, sub- 
stantially as bed. (2) In an electro-dynamic 


motor, a wire-wound armature, a commutator to 
which sections thereof are connected, adjustable com- 





mutator brushes therefor, a stationary field magnet, a 
non-rotating coil enclosing the armature and adjust- 





———— 
able relatively with respect to the poles of 
— and acting inductively upon the omen 
uce magnetising currents therein upon the ling of 

e axis of the coil, and connections for main. 
taining a fixed relation between the inducing system 
and the commutator brushes, substantially as de. 
scribed. (8) In an electric motor, an armature core 
with a plurality of circuits all independent of each 
other and cl upon themselves, a stationary induc. 
tion system therefor, a field magnet for the armature 
a angle arenes of current, and means for adj > 
the p of the divided uit with relation to 
other, substantially as described. 


408,680. Suarr Support, G. Rieseck, Allegheny, Pa,— 
a me 18th, -__ ae Lop tm 
Claim.—(1) Iu combination w: a shaft 

such as described, the frame having formed — 

the lugs or projections 7 8, and the drip-pan 2, pro- 

— outs the te. AS —— to engage with 
C) ons 78, whereby the said drip- 

oscitate in its , as and for the parpes 

0 


(2) In a shaft oy the combination of the 
frame 1, provided with the two sets of lugs 78, the 
drip-pan 2, having formed thereon two hollow lugs 6, 
adapted to engage with the said projections 78, the 

















socket 8, and pivotted bessing &, having stem 4, and 
the set-screw 9, for adjusting the said bearing 5, sub- 
stantially as set forth. (3) Ina shaft support such as 
described, the drip- 2, detachably pivotted to the 
etch yt socket = ‘ormed inte; 
, the bearing 5, having stem 4, pivot in 
the said socket 3, and a set-screw 9, for adjusting the 
5, whereby the said bearing 5 ma adjusted 
(4) In a shaft support, 
tegral therewith the pro- 
jections 7 8, and the a with two semi- 
circular lugs 6, adapted the pro- 
jections 7 8 on the frame to confine the bearing 
position and permit the same to adjust itself to the 
shaft 10, 


408,'715. Ixsector, L. E. Hogue, Greenville, Mercer 
County, Pa.— Filed March 15th, 1889. 

Claim.—In an injector, the combination, with the 

the seat, of the nozzle c, the 

tube F, extended through said nozzle and having 

tapered end, as shown, with a passage i around the 


408,715] 


tube at the end of the nozzle c, the tube H, having its 
inner end embracing the tapered end of the tube F 
and guided by the walls forming said seat i, and the 
valve on the other end of the tube H and bearing on 
said seat, substantially as shown and described. 


408,812. Sprnxinc SPINDLE AND SuPPORT THEREFOR, 
C. A. Pratt, Fitchburg, Mass.—Filed July 18th, 1888. 
Claim.—The combination of the spindle 8, bearing 
sleeve E, movable vertically thereon and having hori- 
zontal flange g and downwardly ta; ig bearing 
surface f, the seat D, consisting of the ——_ ex- 
tending sleeve d, having ta) inner ring sur- 
face adapted to correspond with the bearing sleeve : 
oil guard F, surrounding said spindle within sai 
bearing, the cylindrical case supporting said seat and 


] 


rr 











oil guard and having an oi] chamber surrounding and 
ting with said ing —s adjustable 


© lower end of said spindle, step suppor G 


form 
thereon aud on the interior of the bolster shank, and 
A, carrying said bolster and step 





a su ig case 
Seniae, substantially as and for the purpose herein 
specified. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. — THE CENTRAL STATION OF 
THE COMPAGNIE CONTINENTALE EDISON. 


Since its formation in the year 1881, during the Inter- 
national Electrical Exhibition in Paris, the Compagnie 
Continentale Edison has carried out some very important 
installations of electric light on the Continent and in the 
provinces and capital of France. Amongst those in 
operation in the city of Paris the most remarkable are 
doubtless that of the Grand Opera, with over 7000 lamps, 
and that of the Palais Royal, with 1200-horse power and 
subterranean mains for 20,000 lamps. These installations 
—which, by the courtesy of the company, have recently 
been visited by English electricians and engineers—are 
familiar to many, but it will bear mention that the Palais 
Royal station partakes more of the nature of a central 
station laid down on the most modern lines adopted by 
the yrs For instance, in addition to the lighting 
of the buildings and theatre of the Palais, a circuit of 
arc lamps in the Place du 
Carrousel is run from the 
same station, and for 
longer distance circuits 
analternating transformer 
system is in operation. 
The lighting of the Elysdée 
for the President of the 
Republic by means of 
2000 lamps, and a por- 
tion of the lighting of 
the Palais de 1’Industrie 
for the Centenary series 


water accidentally admitted or condensed. Steam is 
admitted to the cylinders by four balanced valves. 
The governor is constructed with per springs 
mre the rotating masses towards the centre, and is 
enclosed in a circular shell, an adjustment of the sprin 
being provided, by which any desired soar may 
obtained. An automatic compensator by Denis is added 
to insure independence of the relative positions of the 
overnor and the admission. The condenser, separate 
rom the engine, is worked by a special engine fixed to 
the side of the air pump. It is formed by a large 
cylindrical bell, at the base of which is a bronze plate 
permitting the escape through a circular orifice in its 
centre, of a very thin sheet of water, which breaks against 
the inclined sides of the plate, and fills the interior of 
the bell with a fine spray, condensing instantaneously 
the exhaust steam. ith this arrangement the water 
required for one horse-power hour is reduced to about 
396 lb. The air pumps are double-acting, with bronze 
plungers, and are perfectly silent in action. The cross- 








of fétes, has been effected 
by this system, operated 
by two Zypernowsky dy- 
namos of 84,000 watts and 
a concentric cable system 
of underground conduc- 
tors. Further, the work 
of lighting the .mportant 
district of the city 
granted by the concession 
made to the a ay J as 
recently as December last, 
was set on foot in March 
of the present year, and 
the most prominent por- 
tion of the district, viz., 
the Boulevards from 
the Opera to the Porte 
St. Denis, lighted from the 
Istof June. This system 
of distribution in the city 
supplying arc lamps along 
the streets and incan- 
descent lamps to private 
consumers along the route 
is of special interest. The 
three-wire system is used, 
and the main conductors 
of bare copper are laid on 
porcelain insulators fixed 
to the sides of a culvert 
of masonry and cement 
built beneath the path- 
way. The system is fed 
by the central station in 
the Faubourg Mont- 
martre, which, when com- 
plete, will contain a plant 
of some 1500-horse power. 

A large experience has 
also been gained in the 
lighting of some of the 
most important theatres 
in the city. The lament- 
able calamity at the Opera 
Comique occurred at the 
time the electric light was 
in course of installation, 
and it was immediately 
after this that the 
majority of the French 
theatres adopted the light. 
The company undertook 
the lighting of the 
Comedie Frangaise, Vau- 
deville, Menus -Plaisirs, 
Eldorado, and the Gaite, 
these works being exe- 
cuted by Mons. Vernes, 
engineer-in-chief and a 
staff of engineers, under exceptional conditions; that is, 
the stage accessories and apparatus were all devised and 
installed in a few months. In all, the company has 
carried out some 1500 installations, representing about 
22,000-horse power. 

The central lighting station at the Exhibition is intended 
to embody the most modern applications introduced as the 
result of the experience gained, and as such presents 
many points of special interest. The building and the 

lacing of the machinery and boilers was planned by 

lons. Vernes in conjunction with MM. Weyher and 
Richemond, who supplied the engines, and the Belleville 
firm supplying the boilers, Viewed in every respect the 
station presents a fine appearance, and is an admirable 
piece of central station engineering. The perspective 
illustration of the station given in Fig. 1, page 290, indicates 
the general position of the dynamos and engine. In the 
centre of the station are erected four 160-horse power 
vertical triple-expansion condensing high-speed engines by 
MM. Weyher and Richemond, of Pantin, Paris. This 
type of engine, the running of which is much to be 
admired, is shown in Fig. 2. The cylinders, which 
are superposed, are steam-jacketted, and furnished 
with relief valves, effecting the speedy escape of 
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WEYHER AND RICHMOND’S VERTICAL TRIPLE EXPANSION ENGINE. 


heads on the engine are lubricated by brass tubes 
jointed to admit of their movement, and into which 
grease can be forced as required from stationary grease 
cups fixed to the casting. ‘The two cranks are at 90 deg. 
apart, their weight being counterbalanced. 
generally been attested that by using triple-expansion 
engines the consumption of steam is reduced by one- 
quarter. This economy has been realised in the working 
of the engines at the Opera and Palais Royal installa- 
tions, which are of the above type, and in which the con- 
sumption does not exceed 154 lb. of dry steam per horse- 
power per hour. 

The engine seen on the right in the view of the 
station drives directly by belting an Edison dynamo of 
100,000 watts capacity at 350 revolutions. Behind this 
another engine drives a similar dynamo, and on the left a 
similar engine drives two 55,000 watt dynamos. To the 
back of this again a fourth engine drives two more 55,000 
watt dynamos, <A fifth engine, compound vertical con- 
densing, of the same power, drives two more 55,000 watt 
dynamos by tandem belting, these machines being indi- 
cated on the left of the view. The station, therefore, is 
| equipped with a plant of 800-horse power, which is utilised 
! in supplying 6773 incandescent lamps, 170 arc lamp, and 








It has | f 





oe 


in furnishing current to various exhibitors for the 
running of motors and charging of accumulators. Steam 
is produced by three Belleville water-tube boilers, each of 
which is capable of delivering 57001b. of steam per hour 
at a pressure of 12 atmospheres. Two of these generally 
suffice for the evening’s run, the other being in reserve. 

The above types of dynamo belong to the series of 
machines brought out in the year 1885 by the company’s 
engineers under the direction of M. Picou, the works 
manager at that time. There are eight different types in 
this series of machines, the fields being all shunt wound, 
and the armatures wound to three different voltages, viz., 
55,75, an 110 volts, the last two pressures, however, 
being mostly employed. The dynamos in the central 
station at the Exhibition are of the two largest brn 
in this series, and all the machines are wound to 
110 volts, so that they may be used together in parallel 
on the three wire system of distribution. The No.7 
machine, of 55,000 watts, is constructed with two vertical 
field limbs of wrought iron, the pole pieces and armature 

bein below. The form 
of the field is much 
more compact than the 
original Edison machines, 
the advantage of this 
having now been well 
ascertained. The weight 
of the machine is a little 
over 53 tons, and it is 
driven at 650 revolutions. 
All shunt dynamos now, 
from 2000 watts upwards, 
of this series, are of the 
same construction. 

The No. 8 machine is 
built with eight field 
magnet limbs of wrought 
iron, the pole pieces and 
armature being in the 
centre. The weight 
of the machine is 11 tons 
15 cwt., speed 350 revolu- 
tions, and output 100,000 
watts. Attached to the 
machine is a rapid break 
switch. A_ horizontal 
handle is pulled down to 
close the circuit, forcing 
a movable copper bar 
over the two terminal 
contact blocks, and in so 
doing compressing a 
strong spring. When 
contact is made, the 
vertical handle is closed 
on the switch, engaging 
into it and keeping it in 
its closed position. When 
released, to break circuit, 
the compressed spring 
causes the copper bar to 
fly off suddenly and pre- 
vent an arc forming. 

These dynamos have re- 
cently been submitted to 
dynamo-meter trials to 
ascertain their industrial 
efficiency, in view of the 
standard required by the 
city of Paris to be guaran- 
teed upon all dynamos 
supplied to the municipal 
central station at the 
Halles Centrales. The 
results showed that the 
ratio of the electrical 
power available in the 
external circuit to the 
mechanical driving power 
on the dynamo pulley 
reached as high as from 
91 to 93 per cent. accord- 
ing to the dimensions of 
the machine. The arma- 
ture shafts are of steel ; 
the bearings of phosphor 
bronze and the lubrication 
of the same is automatic, 
by means of rings sur- 
rounding the shaft and 
dipping intooil wells. The 
brush holders in use on 
these machines are shown 
in Fig. 1, the brushes themselves being composed of copper 
wires massed together. Heavy insulated cables lead the 
main current from the brushes to the apparatus for coup- 
ling and grouping the machines, and wires are also brought 





rom the shunt field of each machine to this apparatus, 
where the resistance in each field can be regulated. 

this ingenious piece of apparatus we are pleased to be 
able, through the courtesy of Mons. Vernes, the 
Administrateur-Délégué, to furnish some particulars of 
its construction and action. 

The Edison three-wire system of distribution works at 
its highest efficiency for a given lamp supply when ihe 
two external mains carry the same current. The two 
dynamos then act together in series, and the given lamp 
load is divided into two equal sets working in series, and 
at exactly the same potential. In wiring a district on 
this system the lamps are as much as possible distributed 
equally on each “ bridge,” taking into account the number 
of lamps and duration of lighting. The equality, how- 
ever, cannot constantly be maintained, and some system 
of regulation to effect as near an approximation to it as 
possible must be adopted. The Edison Continental Com- 
pany effects this regulation in the first place by dividing 
up the total lamp load into a certain number of distinct 
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three-wire circuits, radiating from the central station and | single machine must be coupled first to the side which 


controlled therefrom; and secondly, by an apparatus for 
changing the number and grouping of the dynamos on 


either bridge, according to the load on each. The appa- adjustments, 1 


ratus for effecting the coupling and grouping of dynamos 
to the three-wire system is illustrated in front and side 
elevation in Figs. 3 and 4, and a diagrammatic sketch is 


given in Fig. 5 of the connecting up of one dynamo to | 


the switch- through the switch on the coupling 
apparatus. The action will be best understood by con- 
sidering first the sketch of the connections in Fig. 5. It 
will be noticed that the switch, to which the dynamo is 
connected, is the same as that represented at the top of 
the apparatus in Fig. 4. This switch is divided into five 
sections, the two top sections being connected directly by 
solid rectangular copper bars to the main bars A and B of 
the switch-board, while the lower section is connected by 
the same means to the compensating bars C C. The two 
terminals of each dynamo are conuected by heavy insu- 
lated cables to the two side sections of each switch, as 
shown. The spring blocks on each side of the lever 
P for making contact are, of course, insulated from 
each other, and the lever is normally locked in a hori- 
zontal position by a mechanical device to prevent the 





carries the heavier load. 


In this explanation we have mentioned two more 
amely, the resistances in the fields of each 
the requirement that the field of each 
tential before 
| connecting it in parallel with others on the same system 
of mains. These adjustments are both provided for in 
the apparatus we are considering. The semicircular row 
justable resistance contacts for the field of each 
machine will be observed in the side elevation of the 
apparatus, Fig. 4. The switch lever moving over these 
contacts can either be operated by the handle H singly, 
or the several levers corresponding to any nga 8 of 

or, 


machine, and 
machine should be brought to the same 


of 


dynamos may be geared and operated together. 
when a given number of dynamos is working in parallel] 
if any ne occurs in the lamp load, necessitatin 
adjustment of the 


of the several dynamos should be adjusted simultaneously 
Now in the three-wire system the 
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machine being switched on before it is properly ex- 
cited. The apparatus consists of eight of these switches 
altogether, one for each dynamo. 

Three solid rectangular copper bars run from one end 


together, and the other all the sections B together, while | 


the third bar runs below and connects all the sections C of | 


each switch together. The contacts of the switches are 
the only parts of the apparatus touched by the bars, so 
that they are perfectly insulated from the framework. 
These bars, as mentioned above, are continued directly to 
the bars A, B, and C, on the switch-board, and it will be 
observed by referring to the diagram, where one of the 
external three-wire circuits is represented, that the two 
outside, or main conductors of the external circuit, are 
connected through the 

switches to the bars A 

and B respectively, while 


the intermediate, or com- sani sseireiiendiie diame 


apparatus. It follows, therefore, that the apparatus must 
admit of the simultaneous gearing together of the field 
| resistance levers of any portion of the total number of 
| machines, and that this gearin 
of the apparatus to the other, one of the two upper bars | 
connecting electrically all the sections A of each switch | 


shall be in two 


one for the machines on each bridge. 


stood by referrin 
Fig. 3. 


pinions. 


SCHEME OF SWITCHBIARD 





pensating main is con- 
nected through another 
switch to the bar C. Con- 
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sidering now one dynamo 
and its corresponding 
switch or commutator, it 
will be seen that the 
dynamo can be connected 
to either bridge of the 
three-wire system by its 
means. In the position of 
the switch in the diagram 
the positive terminal of 
the machine is connected 
to the bar C and the 
negative to B, while if the switch lever is turned 
by the handle P in the direction of the dotted lines the 
positive terminal becomes connected to A and the negative 
to C; in other words, the dynamo is by this movement 
changed over to supply the lamps on the other bridge of 
the system. For this reason the switch or commutator is 
termed an “inverseur,”’ and it will now be understood 
that with a certain number of dynamos, each of which is 
connected to one of these switches, the supply of electrical 
power from the machines can be equalised on each of the 
external bridges with great facility. For instance, when 
the lighting is started only a small lamp load will be on, 
and all that is required is one machine on each bridge ; 
also, if the starting load is under the maximum capacity 
of each machine, the adjustable resistance added to the 
shunt field winding will be fairly high. As the external 
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circuits are switched on one by one, the resistances in the| to the same potential as the others. 


fields of the machines are reduced in order to keep up the 
potential, this being finally reduced to nought when the 
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DYNAMO COUPLER AND INVERSER 
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Fig. 5 


and 6, cause the centre spur wheels to be geared to 
the lower horizontal shaft, and those which are over 
to the left, as Nos. 1, 3, and 5, gear the centre wheels 
to the pinions on the upper shaft, while those like 
Nos. 7 and 8, which are quite vertical, keep the centre 
wheels out of gear with either shaft. By py there- 
fore, the hand wheel on either horizontal shaft, the whole 
set of fields of the dynamos connected to one bridge or 
the other can be adjusted simultaneously, while, if 
—> the field of any single dynamo may be adjusted 
individually. The individual adjustment is always 
required before a machine is rs | in lel with 
others on the same circuit; and this leads us to con- 
sider the ingenious mechanical device in the apparatus 
which has been designed to prevent the possibility of 
switching on a machine before its field is excited 
In Fig. 4 
it will be noticed that the lever of the dynamo com- 
mutator at the top carries a quadrant arm. On the left- 


machines are doing their maximum work. It then | band side of this arm, and touching it, is a small disc 
becomes necessary to switch on two more dynamos, one to | with a handle attached. By turning this handle down- 
each bridge, in parallel with the « thers, taking the pre- | wards two electrical contacts are connected, by which the 


caution to excite their respective tields to the same 
potential as the first machines before switching them on. 
it is not necessary, of course, to couple one machine to 


| 


field circuit of the corresponding dynamo is put into con- 
nection through its adjustable resistance with the main 
conductors of the bridge. The disc is provided with a 


each bridge simultaneously, as this entirely depends on | flat portion on its otherwise circular edge, and when the 
the state of the external circuits. If the circuits lit up above movement is made the flat portion is presented 
are increasing faster on one bridge than the other, thena opposite the qnadrant arm on the main commutator. 





the 
tential of the combined machines 
either way, it is evident that the resistances in the fields 


ynamos in the station 
may not be equally divided between the two bridges, or, 
if they are, those which are on one bridge need not 
necessarily follow in consecutive positions on the coupling 


Toups, 
The mechanical 
device for effecting this grouping of levers will be under- 
_ the front elevation of the apparatus, 

Here there will be observed the eight spur 
| wheels connected respectively to the eight resistance 
switch levers. Above and below each of these are small 
pinions, each of which can be shifted along a feather on 
its respective shaft, by means of a vertical lever. This lever 
is pivotted at its centre, and on each side of the centre car- 

| ries a pin engaging into the collars on the upper and lower 
It follows, therefore, that all those vertical, 
levers which are put over to the right hand, as Nos. 2, 4, 








This allows the quadrant arm free play, and therefore the 
armature of the dynamo may be switched on the main 
circuit with the other machines. In any other position of 
the disc, namely, when the field of the corresponding 
machine is not excited, the quadrant arm of the main com. 
mutator, and therefore the lever P, cannot be moved 
from a horizontal position, so that unexcited machines 
cannot be switched on, and no accident from this cause 
can possibly occur. By means of the adjustable resistance 
and guided by a pilot lamp or voltmeter, the machine may 
be brought up to exactly the same potential as the others 
before it is switched on with them. 
(To be continued.) 





THE STRENGTH OF ALLOYS AT DIFFERENT 
TEMPERATURES. 


By Professor W. C, UNWIN, F.R.S, 


THE strength of the commonly-used alloys, such as gun-metal 
and brass, at congas | high temperatures, is a question of some 
practical importance. It is well known that iron and copper de. 
crease in tenacity as the temperature is raised, the latter in a very 
marked d There are also experiments showing a still more 
considerable decrease of tenacity in gun-metal. The author's 
attention was directed to the matter in studying some experiments 
made for the Admiralty in 1877. In these experiments, copper, 
Muntz metal, and phosphor bronze showed a tolerably regular 
decrease of tenacity, as the temperature was raised to 500 deg, 
Fah. But in the case of gun-metal the results were more anoma- 
lous. The gun-metals tried were all alloys of copper, tin, and zinc, 
In the bars tried the tenacity diminished tolerably ty up to 
a an pe of 300 deg. or 350 deg. But beyond that tempera- 
ture there was a sudden decrease of tones, £ erally, of more 
than 50 per cent., and at a temperature of eg. in several cases 
the tenacity had become nil. Now at the high pressures, and 
correspondingly high temperatures, at which steam engines are 
often worked, gun-metal is exposed in many cases to temperatures 
of 350 deg. or 400deg. It is practically important to know if at 
such temperatures its strength is seriously impaired. At any rate, 
the author found that there were but few experiments on the 
strength of alloys at different temperatures, and of some of these 
the trustworthiness was doubtful. Hence it appeared that it might 
be useful to make some new experiments. 

In the present experiments the bars to be tested were fixed in 
an oil bath, heated by a gas jet. The middle part of the bar for 
a length of 2in. was turned down to a diameter of jin. or j,in, 
The temperatures were taken by a mercurial thermometer. it is 
believed that the temperatures are quite accurate, except those 


? 


above 600deg. Above 600deg. the thermometer haved 
irregularly. e bars were broken in a small _ testing 
mee Ce of the manometer type, the pressure on the diaphragm 


being balanced by a mercury column, 

Rolled bars of yellow Lrass, Muntz metal, and Delta metal were 
tried, and the results on these are quite regular. Some bars of 
cast brass also gave very fairly regular results, The bars of gun- 
metal gave results of less regularity. This is due, in at all 
events, to the fact that some of the bars cast first proved unsound, 
and new bars had to be cast to replace them. At some future 
time the author hopes to try a series of gun-metal bars all cast at 
the same time. The results were plotted in a diagram, and show 
that in all cases the decrease of strength follows a regular law, 
without any such sudden loss of strength as was shown in the 
Admiralty experiments. Even at temperatures of 600 deg. to 
650 deg. all the bars had still a not inconsiderable tenacity. 

The ultimate elongation of the bars in the 2in. test length was 
measured, und is given in the table. There is a peculiarity in the 
influence of temperature on the ductility of the bars. In most 
cases the ultimate elongation diminishes with increase of tewpera- 
ture. With Muntz metal the decrease is regular, and there is stil! 
considerable elongation before fracture at a temperature of 
650 deg. With yellow brass—rolled—the decrease is more rapid, 
and there is very little elongation before fracture at temperatures 
above 500 deg. Cast brass behaves in the same way. The elonga- 
tions of the gun-metal bars were very irregular, and at temperatures 
of 600 deg. aad upwards the elongation was extremely small. On 
the other hand, in the case of the Delta metal bars the elongation 
increased regularly with increase of temperature. The contraction 
of area was also measured. This follows generally the same law as 
the elongation at fracture, but the contractions of area are more 
irregular than the elongations. 


Testing of Metals at different Temperatures. 
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| | Contrac- 

Labora- | Dia- (section in| Tempera | Tenacity wey don of 
tory meter sq in. ture in tons 2in. on 
Be, i i. | Fah. per aq. in. per cent. | per cent. 

Yellow Brass. 

988) °308 | 07451 atmospheric, 24°09 | 41°0 | 61°0 
941 “309 | -07499 258° 22°44 30°5 28°0 
939 | *307 | -v7402 400° 21°23 19°0 10°0 
940 | 312 | -07 50° 18°88 5°0 very little 
942 | +308 | -07402 602° 15°86 2°5 ”» 
948 | -800 | “07490 | 640" | ado | OO} 

Delta Metal (Rolled). 
945 | °249 | 04870 atmospheric) 31°16 20°0 55°0 
949 | *243 | “04638 260" 28°30 | 22°0 47°0 
946 | 249 | *04870 400° 26°58 | 25°0 53°0 
944 | 249 | -04870 500° 28°83 | 27°9 59°0 
947 | *245 04714 570° 19°32 | 38°5 60°0 
948 | -240 04524 | 650°abt.| 16°04 88-0 | 480 
Muniz Metal. 

950.) °302 ) 07168 atmospheric, 24°68 | 85°0 | 59°6 
951 -309 | 07499 300° 22°83 28°5 41°2 
952 “810 | °07548 400° 20°84 87°5 55°1 
058 “B11 | -07596 500° 18°81 28°5 38°4 
954 “306 | *07 600° 16°69 17°0 19°2 
_ 955 “B10 | “07548 | 650° | (17°15 16°0 _|very little 

Gun-metal. 
077, 876 | 1ll0d | 210° =| +1166 | 10°0 | 15°8 
930 | °876 | ‘11104 | 380° | 12°26 | 17°0 | 182 
979 “876 | *11104 406° 11°06 | 12°56 12°8 
957 +309 07499 440° 12°30 16°5 | 76 
981 “876 | *11104 | 500° 7°84 13°0 148 
978 | °876 | °11104 | 600° 5°22 a ee | 
982 “876 | 11104 | 600° 7°84 — very little 
960 “311 | -07506 | 615° | 4°82 — /|w w_ 
Cast Brass. 
939 “876 11104 atmospheric 12°45 |; 24°0 | 16°4 
991 “876 11104 850° 11°83 27°5 23°4 
992 "876 11104 450° 10°40 23°0 22°5 
990 “875 11045 " 7°69 11°5 16°2 
993 “876 11104 550° 7°68 18°5 17°8 
oo_|-a76 | -1ii04 | cas? _|_8-98 |_— _ Ivory Uttle 
Phosphor Bronze (Cast.) on 
995 | °812 , ‘07645 |atmospheric 16°06 13°5 | 10°0 

1000 | 812 | +07645 270° 14°16 12°5 12°4 
997 *312 “07645 350° 12°26 7°65 10°0 
999 | °812 *07645 430° 12°41 10°5 8°7 
996 | *312 “07645 500° 11°10 6°0 6°38 
gos | “212 | -07645 | 600° 817 | 85 ab 








* British Association, Section G. 
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H.M.S. COLLINGWOOD, STARBOARD BOW. 





H.M 8. COLLINGWOOD. 


We publish this week the sixth of our series of supple- | 
ments representing the various types of war vessels con- 
tained in the Navy of Great Britain. The drawings of H.M.S. 
Collingwood are, as before, taken from very fine photographs by 
Messrs, Symords and Co., of High-street, Portsmouth, 

The Collingwood was the earliest built example of the 
“Admiral type” of ironclads. She is an armoured battle-ship 
of the first class, and is almost identical in construction with 
the Rodney, Anson, Camperdown, Howe, and Benbow. She | 
differs most materially, in disposition of armour and gun posi- 
tions, from the Dreadnought and Inflexible classes which went 
before. The design of the Dreadnought, which was a modified | 





| them an extensive battery for a heavy auxiliary arma- 


ment, quite a new feature in battle-ships, but a vitally 
important one. The barbette towers themselves, which con- 
tained the elevating and depressing gear, the loading and 
other apparatus, and the ammunition trunks leading to the 
magazines below the level of the water, were the only portions 


of the gun positions which it was thought necessary to plate | 


with armour. At the water line, a narrow streak of armour ran 
from the base of one barbette to the base of the other, which 
was intended to prevent the penetration of projectiles into the 
boilers, engine rooms, and torpedo stores, in conjunction with 
the steel armoured deck which ran from stem to stern. This 
design, which was most defective, has been improved on in a 
variety of ways, in the later examples of the Admiral class. 


form of the Fury, as originally planned by Sir E. J. Reed, was | Greater length has been given to the vessels, and consequently 
8 battle-ship with very low freeboard, having a broad belt of | to the distance between the barbettes, resulting, of course, in a 
armour extending from stem to stern, and a long armoured | more extensive secondary battery. The armoured belt has also 
citadel with bolic ends, each containing a turret rising | been lengthened, and far heavier guns have been placed within 
above the belt. In the Inflexible the belt was discarded alto- | the barbettes. But, notwithstanding all these improvements, 
gether, and only a short citadel, indeed almost square, was made | the class has been severely criticised, and at the meeting of 
amidships, which was plated with armour of enormous thick- | 
hess, and contained all the heavy guns. The ends of the vessel 
being altogether unprotected, all her eggs, so to speak, were in | pointed out that most of the modifications introduced into the 
one basket. The Colossus and Edinburgh were modifications of | designs of the Director of Naval Constructions for our new 
this class, The Collingwood was an entirely new departure in | battle-ships were framed with a view of correcting those faults 
the way of shipbuilding. In her arrangements were maitle to | which were found to be inherent in the Admiral type. These 


Separate the giin positions, to place them within barbette | are an excessive shortness; giving rise to great unStendiness | 


towers at either end of the vessel, and to provide between in a heavy sea, and, consequently, loss of the 


speed ; 





Naval Architects in March last, grave defects were admitted to | 
exist by the Admiralty representatives present, and it was | 


naked and defenceless condition of the auxiliary batteries, 
| which are not protected by any armour plate, even of the thin- 
| nest description ; the shortness and narrowness of the armoured 
| belt, that of the Collingwood being almost entirely submerged 
| even in a calm sea; and the perilous condition of the heavy gun 
| positions, which might be wrecked at once by a single projectile 
| penetrating the unarmoured structure beneath them, and explod- 
ing there. But although we have spoken of the Collingwood as 
wanting in somany respects, sheis unquestionably a great advance 
upon the central citadel type. The barbettes are 140ft. apart 
instead of being amidships. The guns are 22ft. above the water. 
Naval officers will appreciate the advantage of the increased 
height at which the guns of the Collingwood are carried at sea. 
Command is everything under certain circumstances. Then the 
hydraulic loading machinery of each turret is completely inde- 
pendent of the other. When the whole of this delicate machinery 
was contained in one central citadel, penetration by a single 
shell might have been fatal to the working of both turrets. This 
might occur in the Inflexible. It cannot happen iu the Colling- 
wood. In the latter vessel great stress is laid upon the value of 
the protection afforded by coal bunkers filled. This appears to 
be justified by experience gained as the result of the experiments 
made with high explosive upon the hull of the Resistance last 
year. The shells which burst against the plates covering full 
coal bunkers did not have much effect upon the space between- 
decks. The force appeared to expend itself amongst the coals. 
In a succeeding impression we shall give further illustrat ons of 
the ship. 
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THE CHANNEL BRIDGE—PRELIMINARY 
DESIGNS.? 


By Messrs. SCHNEIDER AND Co., CREUSOT IRONWORKS, AND 
H. HERSENT. 
PART II.—{(Continued from page 265.) 

Section 3: Materials and machinery required for the completion of 
the works.—The usefulness of a § 1 port for the construction of 
the caisson, the fitting of the girders, and the sailing and floating 
stock has been sufficiently dealt with. Such ports, as before 
stated, would have to be situated as nearly as possible to the point 
at which the works are begun upon either coast. Each of these 
ports would have to answer the immediate and ial requirements 
of the work, and have docks or basins enabling four caissons to be 
formed at the same time, and two more caissons loaded. Each 
will also contain buildings for storing up the iron and the cement, 
and the workrooms for the manufacture of the metal fittings. In 
fact, it will amount to an extensive works, that will supply all that 
is necessary for the construction of the bridge. The port will also 
have to be provided with suitable shunting arrangements, as well 
as with all that is necessary to keep the floating stock in good 
repair, which stock will have to be rather considerable to assist in 
the erection of the masonry in the offing. Nothing less than the 
number of vessels enumerated in the following list will be sufficient 
—Five steamboats of 250-horse power, carrying ballast ani various 
compressed air engines, with the proper fitting. Ten steamboats 
of 300-horse power and 10,000 tons capacity for conveying the 
working materia] to the spot. Each one of these vessels will be 
divided so as to be able to hold convenient proportions of the 
different categories of materials that are to be employed, and _ will 
also be fitted with the necessary machinery for loading and unload- 
ing, for manufacture of mortar and production of electric light. 
Twenty five anchoring barges for mooring, provided each with a 
machine and a winch for mooring and lifting the anchors. Five 
tugs or lighters for keeping the various materials in reach of the 
works in the offing. Two barges with masts, yards, &c., for putting 
up and taking down the domes, of from fifty to sixty tons each. 
Thirty unsinkable barges for the port traffic, and for the convey- 
ance of accessories. The gangways will be arranged in such a 
manner as to receive the goods as they come from the interior of 
the country from the railway station direct. The quays will be 
provided with cranes of various degrees of power, corresponding to 
the weight of the pieces they have to lift. 

Section 4 :—Cubing, estimates, and time required for completion of 
Works.—The following table shows in a condensed form the import- 
ance and the number of the piers to be constructed, such construc- 
tion requiring about four million cubic metres of masonry and about 
seventy-six thousand tons of metal. 

Table of the Work to be Performed for the Construction of the Piers. 

! 
oe = 
se | Cubic 

low Breadth 
water. jof piers., mantras 
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Masonry. 





Caisson 
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| Remarks. 
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| 
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If it be desired to complete the whole of the works within a 
period of ten years, which does not seem at all impossible, about 
two years would have to be devoted to preparatory works for 
establishing of working yards and buildings, so that the whole 
time, with this preparatory period included, would extend over 
twelve years. In such acase the foundation work would have to be 
completed one year before the superstructure is but it 
might be commenced even a little before the first year has quite 
elapsed. Thus ten years may be idered as y for the 
foundation works and the superstructure. The labour would have 
to be divided between two working yards situated on either coast, 
so that each yard would have to turn out two million cubic metres 
of masonry, concrete and caissons, to the amount of 40,000 tons 
each in a year with the amount of 200,000 cubic metres of masonry 
and 4000 tons of iron caissons. The iron would be supplied from 
existing works, so that no difficulty would be encountered in this 
respect, except that to the annual 4000 tons will have to be added 
the iron necessary for the superstructure. The plant required, 
however, for this demand exists, and this is the main point. As 
regards the masonry, there are some difficulties that would have 
to be contended with, not on account of the quantity of 200,000 
cubic metres that must be turned out every year, but owing to 
drawbacks inherent to any work to be performed in the sea, as well 
as to the inconvenience attending the conveyance of men to the 
spot, and the loading and unloading of materials. In the maritime 
works performed in the port of Antwerp 600 cubic metres of brick- 
work or of concrete have been turned out every day, and in the 
construction of docks at Misiessy 200 cubic metres of masonry for 
each caisson were easily supplied. At Boulogne and Calais the 
condition of the sea enables work to be carried on by dredging 
machines from 200 to 250 days per year, which goes to show that 
if in the Channel Bridge a better adapted and stronger material 
be used, the works can be carried on from 40 to 50 days longer, 
1€., from 250 to 300 days a year, or, on an average, for 275 days 
md annum. Deducting the holidays, however, the work will not 

continued for more than 250 days, so that it will be necessary 
to turn out each day a It does 
not appear to be possible to put more than 100 cubic metres of 
masonry per diem into one pier caisson, so that to obtain the total 
quantity of work a jae it would be necessary to operate on eight 
caissons at once, and besides, perform the preparatory and supple- 
mental operations separately. In estimating the time that would 
probably be required to perform each of these operations, one can 
at once form an idea of the number of columns that will have to 
be operated upon at the same time. 
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= cubic metres of masonry. 





Average column with base at 30 m. below 


the low-water level. Quantities. Time. Remarks. 





Construction of caissons.. 

ing same before moving 22 90 
Conveying same to place of sinking .. 
Masonry to be erected before sinking 
Clearing the ground (?) under the edge .. 
Fitting in place and final clearing of ground 
Application of concrete .. .. .. .. .. 
Time lost through bad weather and holidays 


.. 697,000 k. 
- 2,200m.2 


17,500 m.3 
2,400 m.* 
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The supply of the immense quantity of necessary material does 
not appear to offer any very great difficulties. As regards the 
concrete and the rough bricks and stones, the chalk quarries 
situated near Marquise may easily be taken advantage of, and 
they will probably suffice to supply all that is necessary in this 
respect with the assistance of a railway line. The shipping of such 
materials may be divided among the ports of Calais, Boulogne, 
and Ambleteuse, proportionately to the facilities which each of 
those ports offers. The unloading on the spot where the work is 





carried on will be effected by labourers, assisted by spevial 
machinery, and no complications are to be feared in this con- 
nection except such as may arise from the unsatisfactory condition 
of the sea, which may be guarded against in the manner indicated 
in the preceding chapter. The sand required for making the 
mortar will be supplied by the beach. Cement is manufactured 
in considerable quantities all around Boulogne, from whence 
50,000 tons per annum can he easily obtained. The granite for the 
capping of the piers may be derived from the quarries of Chausey, 
Flamanville, &c., situated on the coast, and placed beforehand in 
a condition suitable for the purpose. 


PART III.: SUPERSTRUCTURE.—PRELIMINARY PROJECT OF 
MESSRS. SCHNEIDER AND CO, 


V.—CxHoIce or SYSTEMS OF GIRDERS, 


The idea of placing non-continuous girders upon piers erected at 
regular intervals of 500 m. must be rejected at once. It is true 
that this system would offer the unquestionable advantage of 
considerably reducing the number of piers that might constitute 
obstruction to the navigation; but it would, on the other hand, be 
attended by the drawback of increasing the weight of the bridge 
extremely, for it is well known that the weight of a girder with two 
points of support increases much more rapidly in proportion to the 
span than a girder arranged in cantilever system. It would seem 
advisable to form large cantilever spans, but such an arrangement 
requires that between the points of support of the same girder a 
sufficient length is left for insuring the stability of the work during 
construction, and to make up for the varying distribution of the 
overcharge, as well as to meet the emergency of excessive gusts of 
wind. It will be understood that, from the standpoint of economy, 
it would be desirable to reduce this length as much as possible— 
100 m., for instance, would be a satisfactory length, but then it 
may be objected that, in many cases, these lengths of 100 m. would 
interfere with navigation, especially with that of sailing vessels, 
It would therefore be necessary, to avoid multiplying such obstacles, 
to increase the distance between the piers. This distance has 
consequently been fixed at 300m. at the deepest part of the sea, 
where the spans, arranged so as to form cantilevers, would there- 
fore attain La m. It bas been stated before that, in addition to 


the alternate spans of 300m, and of 500 m., there would also be 








—_—_— 
LL 


between one-third and one-fourth of the distance between the 
points of oo) is the best indication of the ——- to be given 
to the same, for by this means a saving of about 17 per cent, is 
realised on each overhanging portion of the cantilever, Tho 
sketch, Fig. 12, shows the arrangements adopted for the threo 
types of spans. It now remains to determine what arrangement jg 
to be adopted with regard to the main girders of the bridge, The 
best girder will be the one that will necessitate the employment of 
least weight while offering sufficient resistance to vertical loads 
and presenting the least surface to the action of the wind, Many 
—_ of girders of the same height—Fig. 13—and resenting 
about the same intervals between the lower apices, have been 
examined, it being desirable to avoid taking into consideration the 
weight of the beams and of the sleepers under the rails, The 
following table shows the weight of the different girders as com. 
pared with the weight of the Warren’s compound girder ;— 


init —— 


| Warren's 
laced. 





Warren's 
com- 
pound, | 
Weight to “resist ver-| | 

tical strain.. .. | 1°0 0°957 
Weight to resist wind..| 1°157 
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simple. | Post, | 


-___— 


| 
Ww s | 
arren’s Pratt, 





0°956 
| 1°350 


1'190 
| 1°080 





1°241 








Proportional average. .| 1143 1°138 l'l4l 
The proportional average has been calculated on the assumption 
that the weight necessary to resist the wind represented ,"; of the 
weight sufficient to withstand vertical strain. The question has 
been carefully inquired into, and the present report is the result, 
It will be seen that the Warren compound girder offers most advan- 
tages, and therefore this type of girder has been selected. The 
same girder has also been adopted for the independent spans con. 
necting the consecutive cantilevers. 


VIL—ARRANGEMENT OF METALLIC SUPERSTRUCTURE,? 


Section 1: Spans of 300 and 500 metres.—It is proposed to pro- 
vide the bridge with two lines of way situated at 1°50 m. apart, 
The upper level of the rails will be 72 m. above the low-water level, 
the lowermost rtion of the 
bridge being ‘01 m. above the 
low-water level throughout the 
extent of the spans of 300m,; 





——— 


while in the centre of the spans 
of 500 m., that portion is 66°50 m, 
above the low-water level—sce 














sheets 6, 7, 8, and 9, 


Central spans and cantilever 
arms.—The metal flooring of the 
bridge is formed of two girders 
resting upon two piers 300m, 
apart, and lengthened on either 
side to the extent of 187 m., the 
arms of the cantilevers being 
500m. apart. These girders are 
ll m. high at the ends of the 





overhanging portions, and 65 m, 
high almost throughout the span 








of 300m. Each girder consists of 








two members or chords connected 





soo” 


a ~ nie 4d 


187." s. 


spans of 200 m. and 350 m., and another set of spans of 100 m. and | 
m. respectively, to be placed at the —_ corresponding to 


the elevated portions of the ground, and in the vicinity of the 
In considering the spans of 300m. and 500 m., the first idea 


that occurs is to form the spans of girders extending over the 
whole length of 300 m., and extending on either side in the form 


FIGS. 13, 
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Warren Laced Girder 





a 
Warren Compound Girder 





Warren Simple Gurder, 
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Prott Girder 


of cantilevers of 250 m., so that the junction of two cantilevers 
should constitute a span of 500 m.inall. Fig. 11 shows this arrange- 
ment. It is a well-known fact that in the Forth Bridge the two 
large spans are not completely covered by the cantilevers, the latter 
being connected by an ordinary independent span. It therefore 
becomes necessary to ascertain whether the addition of such an 
independent span would result in diminishing the weight. The 
nature of this paper does not enable us to reproduce the calcula- 
tions to which this inquiry has conducted us, but it may be stated 
that these calculations have shown that the addition of an inde- 

indent span is, advisable, and that, supposing the distance 








1 Iron and Steel Institute. 





between the points of support to be 500 m., the space comprised 


by bracings forming isosceles 
triangles. The lower flanyes of 
the two girders have a distance 
of 25m. between their axes in the 
central span of 300m., and an 
interval of 10 m. at the ends, 
They are horizontal in the central 
span, but are raised to a height 
of 5m, at the ends of the canti- 
levers. The upper chords are con- 
nected in the largest portion of 
the central span, but diverge ata 
certain point, so as to be 10m. 
apart at the ends, and this is also 
the case with the lower chords; 
in the cantilevers they assume the 
shape .of polygons inscribed in a 
circle of 650m. radius. All the principal members of each girder, 


| such as the chords and braces, are formed of plate and section iron 


divided into four segments, The secondary bars are of simple 
sections. The lower chords are square. They are 2m, high at 
the central span, but decrease in weight towards the ends of the 
cantilevers down to 1m. The upper chords have the same 
width as the lower ones, but as the segments of which they are 
composed are longer, their height varies between 3m. and 
150. The braces are square, and their size is variable, according to 
the open length. The distance between the principal lower 
apices of each girder varies between 50 m. and 6°50, so as to make 
up as far as possible for the difference of diction of the braces. 
The lower chords are connected by cross-shaped bracings, the bars 
of which are of hollow circular section. Cross bracings between 
struts of the two main girders give additional strength to those 
girders and increase their resistance to the wind. 7 

Independent span.—The independent span of 150 m. is formed of 
two girders resting upon the ends of the cantilevers. Their height 
is 11 m. on the supports and 20m. in the centre, their central 
spans being 10 m. apart. Each girder consists of two flanges or 
chords, the lower one being horizontal and the upper one assuming 
the shape of a polygon inscribed in a circle, both being connected 
by web, forming isosceles triangles. The two flanges are formed of 
sheet and section iron divided into four segments of identical shape. 
Their common height varies from 1 m.—at the ends—to 1°50—in the 
centre of the span. The web is of the same type. The secondary 
bars are of simple section. The lower and upper numbers of the 
main girders are connected by cross-shaped bracings, the bars of 
which are of caisson section. Here also there are cross-bracings 
corresponding to the struts of the two girders. 

The flooring proper.—The two lines of rails are supported by four 
rows of longitudinal beams disposed parallel with the rails. ‘These 
beams are latticed. Their height and span are unequal, and their 
dimensions vary according to the stress they are to resist. 
The rails are to be embedded in a groove to avoid accidents. 
The plates are formed of ribbed iron 8mm. thick, weighing 
50 kilos. per square metre. They rest upon J-shaped irons. 
The footways are provided with balustrades fixed upon the over- 
hanging ledges attached to the external beams. The horizontal 
beams under the rails are carried by transverse pieces, each of 
which connects two of the lower apices of the main girders. All 
these pieces assume the shape of a Warren girder with three bays. 
Their weight is variable, and the bars of which they are composed 
are of hollow tubular section. 


(To be continued.) 








Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Joseph Monk, staff engineer, to 
the Canada; William H. Gulliver, staff engineer, to the Forth, both 
to date October 6th; William W. Lawrence, engineer, to the 
Himalaya, to date September 20th; William J. Brown, engineer, to 
the Tourmaline; Harry Taylor, engineer, to the Pylades; David 
Peacock, engineer, to the Ajax; Ernest C. Thornhill and Charles 
B, Lecky, assistant engineers, to the Canada; Walter J. Kent, 
assistant engineer, to the Hotspur; and John O'Neill, assistant 
engineer, to the Serapis, all to date October 6th. 


2 The segments and calculations relating to the superstructure for the 
contemp! Charmel Bridge were conducted by M. J. B,, Pradel, 
managing engineer of the Chautier de Creusot at Chalon-sur-Baone. 
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AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent.) 


Suvce the publication of the report made by Mr. Thow, at that 
time locomotive engineer for South Australia, on the condition of 
the rolling stock of the New South Wales railways, the Government 
has asked foran inspection and report to be made by Mr. R. Price 
Williams, who is at present on a visit in this Colony. His report 
fully contirms the opinions expressed by Mr. Thow, only more con- 
demnatory. Mr. Price Williams states that he is so impressed 
with the exceeding gravity of the present condition of matters, that 
he has made a special effurt tosend in an early report. He says: 
—“T tind the locomotive, carriage, and wagon stock generally in a 
deplorable condition,” and again, altogether, the whole of the 
wagon stock is in as bad a condition as it is possible to conceive. 
It appears that this bad state of affairs is not owing to inferior 
rolling stock being obtained, but in consequence of working too 
long without replacement by renewal of parts, the past manage- 
ment being satisfied with simply executing necessary repairs, 
instead of making an outlay for periodical renewals. Out of a stock 
of 429 engines, twenty-seven have run between 400,000 and 500,000 
miles—the life limit, in Mr. Price Williams’ opinion, being 
200,000—while 135 require immediate renewal, 58 almost imme- 
diate renewal, and 77 will require renewal very shortly. With 
regard to the carriage and wagon stock he says: ‘‘ Nothing what- 
ever has been done to the stock beyond ordinary repairs, with the 
exception of 27 renewed since 1872. It is recommended 
that 322 new carriages should be added to the stock as soon as 
possible, and that 1379 wagons should be replaced with new ones 
of the most improved type immediately.” He estimates the 
outlay necessary to put the rolling stock in a thorough state of 
efficiency as follows:—Locomotives, £510,645; carriages, £387,047 ; 
wagons, £459,986; total, £1,357,678. The report recently an- 
nounced by the Railway Commissioners that they would shortly 
have to ask Parliament for a vote of £500,000 to place the rolling 
stock in a thorough state of efficiency, was well within the margin 
of requisite expenditure. 

The Railway Commissioners have accepted the tender of Mr. 
Morrison, Strathfield Carriage Works, for thirty carriages of the 
American type, at a price of £906 each, without wheels and axles. 
This firm, which has only been recently started near Sydney, has 
turned out a number of tramcars for the Government in first-class 
style. 

ayter’s ‘* Australasian Statistics for 1888” show the following :— 
Estimated population, December 3lst, 1888: Victoria, 1,090,869; 
New South Wales, 1,085,740; Queensland, 387,463; South Aus- 
tralia, 42,137; Tasmania, 146,149; New Zealand, 607,380, Maoris 
not included. 

The increase in value of the mineral products fer the year 1888, 
in New South Wales, amounted to £713,895 over the previous year; 
the principal increase being due to the output of silver and silver 
lead. The increase in the output of coal was to the value of 
£108,758. 

An instance of the competition colonial manufacturers have to 
contend with against English manufacturers, through the higher 
rates of wages paid, may be seen in the variation of prices tendered 
for ironwork for a bridge over the Hunter River at Redbourne- 
berry:—Hudson Brotbers, made in colony, £10,369 8s.; R. F. 
Ritchie, made in colony, £10,283 15s, 8d.; Helzinger and Anderson, 
cast iron in colony, and wrought iron imported, £9546 18s. 3d.; 
R. Morison, Stewart and Co., all imported, £7920. The tender of 
the last-named firm has been accepted. 

A company is being formed, styled the Australian Water-gas 
Light, Heat, and Power Company, Limited, with a capital of 
£40,000, for the purpose of working Rock and Moore’s patents. 








AMERICAN ENGINEERING NEWS. 


Pike's Peak Railway.—Arrangements are about completed for 
the construction of the railway up Pike’s Peak, in Colorado. It 
will be a rack-rail line, but will be on the improved Abt system, 
and not similar to the Rigi Railway, as stated in THE ENGINEER, 
August 30th. The ladder rack could not, in fact, be adapted to so 
curved a line. The line will be nine miles long, with about four 
and a-half miles of curves. The maximum grade is 25 per cent., 
and the sharpest curve 16 degrees—359ft. radius. The summit is 
14,200ft. above sea-level. The line will be standard gauge, with 
40lb. steel flange rails spiked to timber ties spaced 20in. or 24in. 
apart. Tie-plates may be used on all the ties or only at joints, to 
prevent the rail flange from cutting into the tie. The joints will 
be supported cn a tie, and spliced by short angle bars with four 
bolts. The engine will weigh about 30 tons, and the cars about 
7 or 8tonseach. The trains will run at about five miles an hour. 
A triple-bar rack will probably be used. The final location has 
been made and staked out, and the engineer representing the Abt 
system in this country, Mr. Hildebrand, has made a personal 
inspection of the route. It will be the first of its kind in this 
country. There are two existing rack railways in operation, the 
well-known Mount Wasbington Railway, in New Hampshire, and 
the Green Mountain Railway, in Maine. Both have the old form 
of ladder racks. The former has been described several times, but 
the latter is not widely known. A detailed description, written 
by Mr. E. E. Russell Tratman, after a personal inspection, was 
published in 1887, in Engineering News, New York. 

Quadruple expansion engines.—A quadruple expansion Corliss 
engine of 2500-horse power has been put in at a mill at Warren, 
R.I. The cylinders are 24in., 36in., 52in., and 64gin. diameter, 
with a stroke of 6ft. The shaft is 20in. diameter. The fiy-wheel 
is 32ft. diameter, with a double set of arms, twenty-four in all. 
The face of the wheel is 1l¢in. wide, grooved for forty-three ropes 
1¥in. diameter, which are led through a tower to the line shafts on 
the several fioors of the mill. The ropes travel at the speed of a 
mile a minute. The engine was built by Allis and Co., of Milwau- 
kee, and is guaranteed to effect a considerable economy in fuel 
consumption. The same builders are building three more large 
quadruple expansion engines. 

Bicycle railway.—A “ bicycle” railway has been built at Graves- 
end, New York, for a test of the system invented by Mr. Boynton, 
who claims that eighty miles an hour can be easily attained. The 
single line of carrying wheels run on the lower rail, and small 
rollers carried in frames on the topof the engine and cars bear 
against the overhead rail and prevent overturning. The driving- 
wheel is 9ft. diameter, and the cab is in two stories, the engineer 
occupying the upper and the fireman the lower storey. Another 
engine is now being built, with cylinders 7in. diameter by 10in. 
stroke, and a driving-wheel 6ft. diameter; boiler pressure, 250 lb.; 
weight, 7 tons. The cars are very narrow, very little more than 
4ft., and have two storeys. The inventor's idea is to convert exist- 
ing lines to his high-speed system by putting an upper rail over 
each of the ordinary rails, thus changing a single track into a 
double road with narrow cars. 

A pile bridge has been built over the Neponset river at Se, 
Mass. It is 600ft. long, with a 30ft. roadway and a 7ft. sidewalk. 
The piles are of oak, 35ft. to 55ft. long, driven to rock ; the batter 
piles are inclined 1 to 5, and fastened to the main piles by two 
l}in. screw bolts. The pile bents are 16ft. apart, with oak braces. 
The piles are capped by 7 x 14 pine timbers secured by lin. bolts. 
The bolsters are also of pine, 7 x 11, secured by jin. drift bolts 
16in, long. The stringers are of pine, 7 x 14, 32ft. long, laid to 
break joint, and spiked to the caps by gin. drift bolts. The outer 
ones are boxed out for the caps, so as to give the road a crowning 
of 2in. The roadway is covered with 4in. hard pine plank, will- 
planed to an even thickness, and spiked with 7in. spikes. On this 
is spiked a 2in. spruce planking. The sidewalk is covered with 
2in. hard pine plank, mill-planed. Iron gutters carry off the 
water, and angle irons 24 x of are spiked to the edge of the side- 
walk and the wheel guard of the outer edge of the bridge. The 
fence is of wood. The contract price was 20,267 dols, 





The Philadelphia.—This new cruiser was launched at Philadel- 
phia on September 7th :—Length, 335ft.; beam, 48ft. 6in.; depth 
of hold, 19ft. Gin.; loaded draught, 20ft. 3in.; displacement, 4324 
tons; guaranteed speed, 19 knots an hour; guaranteed horse-power 
under forced draught, 10,500-horse power. She will carry twelve 
6in. guns, six 6-pounder rapid-fire guns, six Hotchkiss revolving 
cannon, four Gatlings, and two 44in. guns, She has also four 
torpedo tubes fore and aft. The conning tower is plated with 3in. 
steel. She will carry 300 seamen and marines, and 850 tons of 
coal. Her rig will be that of a three-masted schooner. 

American capital wn Africa.—The American Colonisation Society 
is interested in a project to build a railway from Monrovia, in 
Liberia, to the straits of Bab-el-Mandeb, on the Red Sea. Congress 
is to be asked for an appropriation of 25,000dols. for the prelimi- 
nary work on the railway, and it is proposed to form a company 
with 3,000,000 dols. capital to operate the railway and establish a 
steamship line between the United States and West African ports. 
The steamers will be a mail line, and application will be made to 
Congress for a subsidy. The application to Congress will set forth 
the attention being paid by many nations to the commerce of 
Africa, and will urge the advantages of American enterprise extend- 
ing into that country and helping to develope a future very exten- 
sive trade. 

Electricity in mines.—It is proposed to introduce electric traction 
into some of the coal mines near Scranton, Pa, One mine in which 
the system is to be used will have an electric road 1500ft. long, a 
motor car hauling twenty loaded coal cars, It is estimated that 
a saving of 20 dols. will be effected. At present, twelve mules, 
with runners and drivers, are used to haul the cars from the head 
of the slope to the bottom of the shaft. Electric lighting will also 
be introduced at the same time. ‘There seem to be few objections 
to such a system of haulage, and it is already in use to some extent 
in mining operations. If extensively introduced, the saving effected 
will be very considerable, as the plant is not costly, nor expensive 
in maintenance, while one motor will do the work of several mules. 

Mogul engines cause a strike—The Lake Shore and Michigan 
Southern Railroad recently put Mogul engines to haul the freight 
trains on the Andover branch. These new engines will haul forty 
cars, while the old engines can only haul twenty-three cars. The 
company wanted the heavier trains manned by the same crew, 
consisting of two brakemen and one conductor. The men refused 
to do the extra work, and a strike resulted. 

Steam track car.—A light steam track inspection car has recently 
been put on the Detroit, Lansing, and Northern Railroad. A 
small vertical engine and quick-steaming vertical boiler drive a 
sprocket wheel, which carries a chain gearing with a sprocket wheel 
on the leading axle. The bunkers hold about a couple of scuttles 
of coal, and the tanks hold sixteen gallons of water. The engine 
can be got ready for service in ten or fifteen minutes, and can 
make fifteen to twenty miles per hour jwith a consumption, it is 
said, of one gallon of water and 1 Ib, to 2 1b. of coal). It carries 
four persons. Its weight is only 700 lb., and it can be easily lifted 
on or off the track, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday the steamer Hanover, which was launched on 
August 26th last, proceeded over the bar on her trial trip, with a 
full cargo on board of 2670 tons, The Hanover has been built to 
the order of the Yorkshire Coal and Steamship Company, Goole, 
by Thomas Edwards’ Shipbuilding Company, of Howdon-on-Tyne. 
The engines were constructed by Messrs. Kincaid and Co., 
Greenock, and the boilers by Messrs. T. Eltringham and Co., 
South Shields, under the personal superintendence of Mr. Taylor, 
Newcastle. After the trial the Hanover proceeded on her voyage 
to Civita Vecchia. 

The steamer St. Fergus, lately built and engined by Messrs. 
Fleming and Ferguson, Paisley, for the Wick and Pulteneytown 
Steam Shipping Company, went down the Clyde on the Ist inst. on 
her loaded trial trip, and on the measured mile, with 520 tons dead- 
weight on board, attained a mean speed of 11'575 miles, which was 
highly satisfactory to the owners. This steamer is fitted with the 
builders’ patent quadruple-expansion engines, and considerable 
interest was taken in the trial. The engines worked, we are in- 
formed, without a hitch, and the absence of vibration, which is a 
feature of these engines, was particularly noticeable. After landing 
the party at Greenock, she proceeded on her voyage to Stettin. 

On Saturday last Messrs. Raylton, Dixon, and Co., Middles- 
brough, launched the Ivy, a steel screw steamer, which has been 
built to the order of Mr. John Hunter, of Hartlepool and West 
Hartlepool. This vessel is of the following dimensions :—Length, 
238ft.; breadth, 32ft.; depth moulded, 16ft. 2hin.; with a dead- 
weight carrying capacity of 1600 tons. She is a well-decked vessel, 
with long bridge extending beyond top-gallant forecastle, kc. Her 
engines will be fitted by Messrs. Westgarth, English, and Co., 
Middlesbrough, having cylinders 164in., 26in., and 44in. by 33in. 
stroke. This is the fourth steamer launched by Messrs, Dixon 
within the last three weeks, or a total carrying capacity of 12,800 
tons. 

Messrs. Simons and Co., Renfrew, launched the Francis Henty, 
a twin screw dredging steamer of 700 tons, built to the order of the 
Agent-General for Victoria. This is the seventh dredging vessel 
supplied by the builders to the same owners. It will dredge its 
way in shoals to 35ft. depth of water, with steel buckets to raise 
600 tons of spoil per hour. The engines will indicate 500-horse 
power. The Francis Henty, aiong with a sister vessel now building 
in the same yard, has all the most recent improvements, and was 
constructed under the direction of Mr. W. R. Kinipple, M.I.C.E., 
of London. The vacant berth will be immediately occupied by a 
large four-screw hopper dredger for the Manchester Ship Cana 
Company. 

There was launched on the 25th inst., from the shipbuilding yard 
of Messrs. Schlesinger, Davis and Co., Wallsend, the s.s. Victor, 
built to the order of Messrs. John Pileand Co., London. Her prin- 
cipal dimensions were as follows :—Length between perpendiculars, 
138ft.; breadth, moulded, 22ft. 3in.; depth, aie. 11ft. 6in. ; 
she has a short raised quarter-deck, short bridge, and topgallant 
forecastle. The vessel has been built to the highest class at 
Lloyd’s ; accommodation for the captain and officers has been pro- 
vided under the raised quarter-deck aft ; the forecastle is fitted 
up in a neat and substantial manner for the crew. The vessel will 
be rigged as a fore-and-aft schooner, and will be fitted with triple 
expansion engines and steel boiler, by Messrs, Hanna, Donald, 
and Wilson, Abbey Works, Paisley. 

The trial trip of the tank steamer Burgermeister Petersen, built 
at the Walker yard of Messrs, Sir W. G. Armstrong, Mitchell, and 
Co,, to the order of Messrs. G. J. H. Siemers and Co., of Hamburg, 
took place on Saturday last. The vessel is built of steel, to the 
highest class at Veritas, and has a capacity of 4100 tons. She has 
powerful besa ep pumps, with very complete pumping 
arrangements for dealing with her cargo, and is fitted throughout 
with electric light. The engines are of the triple-expansion type, 
by the Wallsend Slipway and Engineering Company, and during 
the trial worked with the greatest smoothness and satisfaction, 
and after a very full set of runs over the measured mile, a mean 
speed of 10? knots was, we are informed, obtained. After the trial 
the vessel proceeded on her way to Philadelphia. 

On the 26th, the steamship Syria, a fine iron steamer built 
for Messrs. Bailey and Leetham, of Hull, by Messrs. Raylton, 
Dixon, and Co., Middlesbrough, proceeded from the Tees on her 
trial trip to the Tyne. Her leading dimensions are 287ft. by 38ft. 
by 21ft. 9in., with a dead weight of 3000 tons. This vessel is built 
on the raised quarter-deck principle, having a long bridge extending 
to the fore hatch, short poop aft, topgallant forecastle, and is in 
ever: yd fitted as a first-class cargosteamer. Her engines, which 
are r. George Clark, of Sunderland, of 170 nominal horse- 
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power, with cylinders 2lin., 34in., and 56in. by 39in. stro 

every satisfaction on trial, She will be pote. ba a3 by ‘one 
Morley, the senior captain in this line, and has been built under 
the inspection of Mr. Thompson, superintendent for her owners, 

On the 27th ult, Messrs. Raylton, Dixon, and Co., launched a fine 
steel screw steamer, the Orion, which has been built for the Star 
Line of steamers from Liverpool to Calcutta, managed by Messrs. 
Thomas and James Harrison, of the former city, and is the ¢ hth 
vessel Messrs. Dixon have built for this firm. This vessel ig bait 
on the spar deck principle, and is of the following dimensions .— 
Length over all, 36lft. 6in.; breadth, 40ft.; depth, moulded 
29ft. 2in.; with a dead weight capacity of 4450 tons. Her engines’ 
which will be fitted by Messrs, Blair and Co., Stockton, ona 
250 nominal horse-power, with cylinders 24in., 40in., and 66in,, b 
45in. stroke. The construction of the vessel has been super ‘se 
by Mr, R. D. Barrett, superintendent, and the building of the 
machinery by Mr, C. W. Cadman, consulting engineer, for the 
owners, 

Another fast new paddle steamer has been added to the Dover 
and Ostend Belgian Royal Mail Service, the Prince Albert, 271ft, 
by 29ft. by 15ft. 6in., Sft. 6in. draught, built at Antwerp by the 
John Cockerill Company, and fitted with diagonal compound 
engines and beilers made at their works at Seraing, was taken on 
her official trial trip on the 13th September. The course was be. 
tween two mark buoys specially placed by officers of the Belgian 
Royal Navy off Neiuport, and its length was 8°32 knots. The speeds 
of four runs, two with and two against the tide, were as follows :— 
First, 17°234 knots; second, 20°799 knots; third, 17-405 knots: 
fourth, 20°198 knots, giving a mean speed of 19°005 knots an hour. 
This result was considered highly satisfactory by the Government 
officials on board, Another and similar steamer is nearly finished 
which will enable both the night and day services of this line to be 
carried on by fast boats, thus reducing the passage from the four 
and a-half to five hours with the old boats to three to three and 
a-half with the new. The Prince Albert is fitted up with all the 
latest improvements, and her cabins are replete with every luxury 
and comfort for passengers, 

On the 28th ult. Messrs. Ropner and Sons launched the Romola, 
a steel screw steamer, built for Messrs, Herskind and Woods, of 
West Hartlepool. Her dimensions are as follows:—Length over 
all, 282ft. Gin.; breadth, 38ft. 10in.; depth moulded, 2)ft, 1lin, 
She has been built to the highest class at Lloyd’s, and is designed 
to carry 3300 tons; she has a short poop, in which is fitted a 
handsome saloon with accommodation for captain and officers, 
raised quarter deck, long bridge extending to foremast, short well, 
and T.G.F., cellular bottom for water baliast, four steam winches, 
steam windlass, steam steering gear; being built on the web frame 
principle, her holds will be quite clear for cargo, and her outtit 
includes all the latest appliances for the rapid loading and dis- 
charging of cargo. She will have triple expansion engines, by 
Messrs. Blair and Co., of 900 indicated Scna-qenren, with two large 
steel boilers working at 1601b. In addition to the supervision of 
Lloyd’s surveyors, the steamer has been built under the care of 
Capt. Peterson, the marine superintendent of the owners, and the 
engines and boilers under that of Mr. Fothergill, their engineer 
superintendent, 

On Saturday, September 28th, Messrs, Edward Withy and 
Co., Hartlepool, launched a large steel screw steamer measuring 
over 330ft. in length, constructed throughout of Siemens-Martin 
steel, and built to the highest class at Deeds She has a long 
raised quarter deck, short poop, long bridge-house, and a topgallant 
forecastle. The holds are fitted with iron grain divisions; all decks, 
deck erections, skylights, bulwarks, bulkheads, &c., are constructed 
of steel and iron. In the main and after holds the vessel is built 
on the web frame system, which gives a very strong type of ship, 
and dispenses with all hold beams, thereby enabling the vessel to 
carry cargoes of the bulkiest description. The cellular bottom is 
fitted all fore and aft for water ballast, and the after peak is also 
available for water ballast. The greater portion of the plates are 
in 24ft. lengths, making the structure of the ship very strong, 
Four steam winches, two donkey boilers, steam steering gear amid- 
ships, screw gear aft, direct steam windlass on forecastle, patent 
stockless anchors hauling up into hawse pipes, and other modern 
appliances are fitted for the handy working of the vessel. The 
salooon and cabin, providing accommodation for the passengers, 
captain, and officers, is hand ly finish The vessel will be 
rigged as a two-masted fore-and-aft schooner with iron pole wasts, 
and all cargo appliances for the expeditious handling of cargo. 
The engines have been constructed by Messrs. T. Richardson and 
Sons, Hartlepool, and are of the triple-expansion type, with two 
double-ended boilers, 

Messrs, Edward Finch and Co,, of Chepstow, have just completed, 
and delivered at Barry Dock, a large fire float. The boat is of the 
following dimensions:—Length, 70ft. over all; beam, 14ft.; depth 
of hold, 8ft.; and draws about 7ft. 6in. The engines are on the 
high-pressure system, the cylinders, of which there are two, being 
22in. and 13in. in diameter, and the stroke of the piston is l5in, 
The boiler is on the locomotive principle, and is capable of gene- 
rating steam from cold water in the remarkably short time of 
eighteen minutes, which is very important in case of fire breaking 
out in the dock, The vessel is also fitted with Cochran's duplex 
donkey pump, which can pump against a pressure of 115lb. ‘This 
pump is specially fitted for teeding the main boiler during the 
working of the fire pumps, of which there are two. These pumps 
are supplied by Messrs. Fielding and Platt, of Gloucester, the 
cylinders of which are 32in. diameter each, the plunger on each 
pump being 24in., and the stroke 18in. An air vessel is fitted on 
deck with four jets, the bore of each being 3in. in diameter. The 
water from these jets can be thrown to a height of 250ft. This 
vessel has been specially built as a fire float, but, in addition to her 
capabilities for this work, she is fitted with tanks that will hold 
twenty tons of fresh water for feeding boilers and supplying 
vessels in dock, The engines were tried in Chepstow last week, 
when the boat steamed at the rate of 9 knots an hour, which was 
considered very satisfactory. The pumps were also tried, and 
again at Barry on Saturday last; everything, we are informed, 
working very satisfactorily. Messrs, Finch and Co. are also build- 
ing, for the Barry Dock Company, a salvage tug. 

On Saturday afternoon Messrs. Schlesinger, Davis, and Co., 
Wallsend, launched the Sullamut, a large steel screw steamer, 
built to the order of Hajee Abdulatiff Balladina and Hajee Joosub 
Purbhoy, of Bombay. ‘The vessel is of the following dimensions:— 
Length over all, 383ft.; length between perpendiculars, 370ft.; 
breadth, moulded, 42ft.; depth, moulded, 30ft. 3in.; with a dead- 
weight capacity of about 5/00 tons. She is constructed on the 
cellular bottom principle throughout for water ballast, and has a 
poop, bridge over the engines and boilers, and topgallant fore- 
castle. She has steel upper and main decks, the height between 
the main and upper decks being 8ft., so that she may be used for 
transport or emigrant services if required. She will be rigged as a 
three-masted schooner. Steam-steering gear will be fitted in the 
wheel-house amidships, and screw gear on the poop aft. Patent 
steam windlass will be fitted on the forecastle. ‘I'he vessel will also 
be fitted with four powerful steam winches for the rapid loading 
and discharging of cargo. She will have accommodation for 
sixteen first-class passengers under the poop and bridge. The 
captain will be berthed in a house on the bridge deck, the engi- 
neers and officers being berthed under the after end of the bridge. 
The forecastle is being fitted up in a substantial manner for the 
crew. The Sullamut classes 100 Al at Lloyd’s, and has been built 
under special =. The —— will a fitted by gage 
Slipway and Engineering Company with engines of the triple- 
me he description of 2500 indicated horse-power, having 
cylinders 28in., 46in., and 75in, diameter, and 54in, length of 
stroke; driven by two steel boilers, 13ft. 6in. diameter by 18ft. 3in. 
in length, working at a pressure of 170 1b, per square inch, During 
construction the hull and engines have been under the superintend- 
ence of Mr, James Casey, of London, 
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RAILWAY MATTERS. 


Ar the house of the London Chamber of Commerce an 
address on “ Ship Railways” will be delivered by Mr. W. Smith, 
M. Inst. C.E., engineer of the Aberdeen Harbour Works, on the 
7th inst. 

A rratx from Ballybunnion, crowded with holida; 
makers, was upset last week when about three miles from Listowel. 
Three or four persons were injured. The accident is said to have 
been caused by a part of the side track being maliciously removed. 
The railway is on what is known as the Lartigue single rail 
system, an the side track referred to is one of the three rails of 
this single” rail system, 


TyeERE is no cessation in the extraordinary demand at 
present existing for railway material. A large order for no less than 
8.000 railway wagons has just been placed by the Denaby Main 
Colliery Company with Messrs. Harrison, Camm, and Co., Rother- 
ham. These are being obtained in view of the important exten- 
sion of their colliery workings in the district of Conisbrough, 
where a very extensive field is in process of being opened, on the 
opposite bank to that on which the ancient Saxon stronghold and 
the quaint old church visited by Queen Elizabeth form such 
picturesque and conspicuous objects in the landscape, 


Tue Board of Trade have appointed their first sitting 
in connection with the Railway and Canal ‘Traffic Act, to consider 
general principles, for 11 a.m., at_8, Richmond-terrace, Whitehall 
on Tuesday, the 15th October. The schedule of the London an 
North-Western Railway Company has been selected as the basis 
for discussion, and of this schedule the second clause of the general 
conditions on page 19, relating to maximum station and maximum 
service terminals, will be first proceeded with. Those objectors 
who have placed their objections in the hands of the Chamber of 
Commerce will be specially communicated with in case of necessity, 
and in the meantime they are desired to collect facts and evidence 
with regard to present and prospective grievances for the guidance 
of the Chamber and its representatives, 


Tue Forth Bridge ’on the 27th ult. reached the last 
stage of construction. The island of Inchgarvie, upon which part 
of the central pier rests, was then connected with the pier soni 
shore cf the Firth of Forth, and in about a fortnight the northern 
section will also be finished, so as to allow communication from end 
to end of the structure. The southern section was so far completed 
as to allow of the gap being spanned by a gangway, over which a 

rty of ladies and gentlemen, including Mrs, Baker, passed to the 
island of Inchgarvie, and in the forenoon the workmen on the top 
cranes on both sides were enabled to shake hands and congratulate 
each other on the success of the undertaking. At half-past three 
in the afternoon of the 29th the last plate was hoisted and rivetted 
into position, making, for the first time, a permanent connection 
between the south and the Inchgarvie cantilever, 


Mr. Finpay states that in the year 1888 the London 
and North-Western Company received for the conveyance of - 
senger traffic £4,251,329; the working expenses ceuenial t 
£2,268,157, leaving £1,983,172, or 46% per cent., as representing 
the net profit. During the same year, the same company received 
for the conveyance of goods and mineral traffic £6,198,583, and 
the expenses of working it amounted to £3,237,154, the net profit 
being £2,961,429, or 47# per cent., so that the percentage of profit 
upon merchandise traffic, taken as a whole, is more than r 
cent. greater than that upon passenger traffic. It may be added 
that of the total of 35,922,619 tons of merchandise traffic carried 
upon the London and North-Western Railway during the period 
mentioned, no less than 27,898,314, or about 77% per cent., con- 
sisted of coal, coke, and other low-priced mineral traffic, 


Iv a report on the collision which occurred on the 
%th August between Bishopsgate and Liverpool-street stations, on 
the Great Eastern Railway, when an empty carriage train from 
Stratford was standing on the up main line at the Liverpool- 
street bridge signals, waiting for one of them to be lowered, it was 
run into at the rear by the 10 a.m. passenger train from Norwich, 
and when two passengers in the Norwich train and the guard in the 
rear brake van in the empty train were injured, Major-General 
C. 8. Hutchinson, says it is satisfactory to record that notwith- 
standing the very large number of trains passing in and out of 
Liverpool-street station in the course of the day, this is the first 
collision which has occurred between it and Bishopsgate, a circum- 
stance reflecting great credit to all engaged in conducting the 
traffic. Particulars of damage to rolling stock in collision give the 
cost as £178 10s, 


Concernina the Servian railways a Standard Belgrade 
correspondent says:—“ The representatives of the French com- 
pany yesterday agreed to a compromise with the Servian Govern- 
ment in reference to the railway affair. An indemnity of nine and 
a-quarter million francs is to be paid to the company, but the de- 
tails have not yet been defined. Meanwhile, the state of the line 
is deplorable. It is no exaggeration to say that hardly a day 
passes without some accident; but, till one of the Regents or 
Ministers gets killed, apparently no measures will be taken to im- 
prove matters. The French company ordered 20,000 sleepers and 
an equivalent quantity of ballast three months ago, but in spite of 
reiterated demands nothing has yet been supplied. The recent 
heavy rains have now so undermined the permanent way that the 
engineers are now in all seriousness advising their friends no longer 
to travel on the line. As this railway is the direct route to Con- 
stantinople, the condition of affairs is really alarming.” 


Ture accidents have happened on the Continent within 
a few days, due to mistakes by signalmen. The last of them 
occurred on the Ist inst. A passenger train from Stuttgart to 
Boeblingen left the rails at noon near Wildpark Station, and was 
thrown down an embankment. It seems that the train, which was 
well filled with passengers, was thrown off by a collision with an 
engine which, through some mistake, had got upon the wrong line, 
The consequences were most serious. Three of the carriages were 
smashed, and these were full of people. Seven persons were killed 
on the spot, and forty-three were injured. The terrible collision 
which occurred on Sunday night between two express trains on 
the railway between Naples and Foggia, was also, it appears, owing 
to an error in signalling. The two trains, which were travelling in 
opposite directions on the main line dashed into each other in a 
tunnel near the Ariano Station. Twenty carriages are stated to 
have been smashed, and a large number of passengers are reported 
to have been killed or injured. 


Ix concluding a report on a collision which occurred on 
the 25th —_ at Welford and Kilworth station on the Peter- 
borough and Rugby branch of the London and North-Western 
Railway, when the 8.10 p.m. up train from Peterborough, at a 
speed of between 45 and 50 miles and hour, came into collision 
with a milk van, which was standing across the up main line upon 
a through crossing leading to the sidings from the down main line, 
and the whole of the train left the rails and came to a stand in 
about 196 yards, the leading wheels of the engine being then again 
upon the rails, Major Marindin says :—‘‘ This collision, the con- 
sequences of which were not so serious as might have been ex- 
pected, considering the nature of the obstruction and the speed at 
which the up train was running, was caused by the station-master 
and the signalman neglecting to see that the milk-van, which was 
left by the down train at Welford, had been placed upon the siding 
clear of the main line. The driver had no chance of seeing the 
milk-van, as it was then quite dark, and he was running fast 
with clear signals. He shut off steam and applied the brakes 
promptly, but owing to the breaking of the pi under the 
carriages, the continuous brake, net being automatic, cannot have 

n long in operation:” 





NOTES AND MEMORANDA. 


THE total number of houses now supplied by the London 
water companies is 754,541, and the total supply divided by the 
number 4 houses shows a daily average of 236 gallons for each 
tenemen 


TuE relative proportions of the supplies of water to 
London from the various sources were as follows during August :— 
From the Thames, 52°20 per cent.; from the Lea, 32°70 per 
cent.; from springs and wells, 14°90 per cent.; from ponds, 0°20 
per cent, 


Tue average daily supply of water delivered from the 
Thames to London during August was 92,954,759 gallons ; from the 
Lea, 58,231,419 gallons; from springs and wells, 26,528,320 gallons; 
from ponds at anne and Highgate, 361,204 gallons. The 
last is used for non-domestic pu only. The daily total was, 
therefore, 178,075,702 gallons for a population aggregating 
5,594,495, representing a daily consumption per head of 31°83 
gallons for all purposes, 


THE specific gravity of aluminium being 1, copper is 
3°6, nickel 8°5, silver 4, lead 4°8, gold 7°7. The fusibility of alu- 
minium has been variously stated as being between that of zinc and 
silver, or between 600 and 1000 deg. C. Professor Carnelley tested 
it for two samples, of which No. 1, containing 4 per cent. of iron, 
had a melting point of 700 deg. C.; whereas No. 2, containing 5 per 
cent. of iron, does not melt at 700 deg., and only softens somewhat 
above that temperature, but undergoes incipient fusion at 730 deg. 


Tue erection of new works and the extension of old 





ones led to a notable in the production of zinc in the 
United States in 1888, The additions to capacity were fairly 
uniformly distributed in the west, east, and south. Production in 


888, 55,903 short tons. with a total value of 5,500,855 dols, ; in 

1887, 50,340 tons, worth 4,782,300 dols. The production of zinc 
white in 1888, directly from ores, was 20,000 short tons, worth 
1,600,000 dols. The product of quicksilver was 33,250 flasks, of 
764 lb. each, from California, a decline in that State of 510 flasks 
from 1887, in spite of a very satisfactory price, which averaged 
42°50 dols. per flask, making the total value 1,413,125dols. No 
new valuable deposits were discovered in 1888, and without them 
it is not probable that the yield of quicksilver will increase. 


THE Statistical Section of the Birmingham Philosophical 
Society has this week issued about 2000 forms to manufacturers to 
ascertain the actual number and power of steam engines employed 
in Birmingham. The information is sought in connection Pith a 
ee ge by the section to publish a statistical history of Birming- 

m. Similar steam engine censuses have been made previous, 
but not since about the year 1835 or 1836. The following table 
shows how matters stood up to that time :— 


Used in metal 
Year, Engines. Total H.P. ‘aden. 
MBBS xe oe oe WB 159 .. 102 
ae «ewe ee Gt 18f ce 153 
a 800 .. 29 
1834 17 157 113 
1835 22 208 159 


Mr. Ho.per, who, with friends, succeeded in climbing 
Koshtantan and several other peaks, was much impressed with the 
wildness, the majesty, the awfu!ness of the Caucasus, While the 
main glacier streams, ¢g., the Bezingi, the Misbirgi, and the 
Dych-su, have but a slight fall, and are but little crevassed, the 
upper parts of the glaciers, those which come down from the 
mountains to form the great streams, have so steep a fall that they 
may be compared rather to cascades than streams of ice, and are 
eut into seracs of the most fantastic character. Comparatively 
little snow lies on the steep southern faces of the mountains, and 
the rocks which face the south are so broken and loose that the 
danger of falling stones in ascending and descending is extreme. 
None of the party experienced the slightest inconvenience on 
account of the rarity of the atmosphere at the highest altitude 
reached, over 17,000ft.; but that above about 15,000ft. the snow 
was always of the light and powdery character so tantalising and 
fatiguing to mountaineers, 


Ir is well known that the paraffin obtained by the 
distillation of petroleum residues is crystalline, while that obtained 
directly—as in the filtration of residuum—is amorphous. Ozokerite 
differs but slightly from paraffin, the main difference being want of 
crystalline structure in it as found crude. As crystalline paraffin 
could be obtained from ozokerite by distillation alone, it has heen 
supposed to be engendered in the process, Recently, however, 
crystalline paraffin has been obtained from ozokerite by extraction 
with amy] alcohol, and in the same way, by repeated treatment of 

troleum residues with amyl alcohol, a substance melting at 

9 deg. can be obtained which cannot be distinguished from ordi- 
nary paraffin. The action of amy] alcohol is probably the same as 
that effected by distillation, viz., a partial separation of colloid 
substance, According to a paper on ‘‘The Occurrence of Paraffin 
in Crude Petroleum,” by E, A. Partridge, in the Journal of the 
Franklin Institute, these facts point to the conclusion that crystal- 
lisable paraffin exists ready formed in both petroleum and in 
ozokerite, but in both cases other colloidal substances prevent its 
crystallisation. 


A seErIEs of experiments have been made on the 
nfluence of addition of sugar on the hardening of cement, by 
H. de Parsons and H. Hobart Porter on behalf of the American 
Society of Civil Engineers. An abstract is given in the Journal of 
the Society of Chemical Industry. The chief results obtained were 
that the addition of sugar or molasses delayed the setting of the 
mortar, the retardation being greater when molasses were used, 
but when certain proportions were not exceeded the strength of 
the mixture was greater than that of the pure cement. Less than 
2 per cent. of sugar must be added to Portland cement, and less 
than 1 per cent. to Roman cement, otherwise the mortar will not 
hold together. The sugar some to have no chemical action on 
the other materials, crystals of it being easily detected on the 
broken surfaces. The authors are of opinion that the increased 
binding power of the cement brought about by the addition of 
sugar is due more to mechanical than chemical causes, as the 
presence of the sugar retards the setting of the cement, and con- 
sequently favours the completion of the chemical reactions 
involved in that process, 


In a paper on “St. Elmo’s Fire on Ben Nevis,” by 
Angus Rankin, in the Journal of the Scottish Meteorolugical Society, 
it is stated that St. Elmo’s Fire as seen occasionally at the Ben 
Nevis Observatory takes the form of jets of light on the tops of all 
objects that stand any height above the general level of the roof of 
the Observatory, such as the chi ys, ters, lightning- 
rods, &c. Ina very fine display the tops of the objects are quite 
ablaze with the phenomenon, which then glows and hisses in 
brilliant tongues of white and blue, from four to six, or even more, 
inches in length. Nor is the phenomenon confined to these objects 
alone in the finer displays, but if the observer stands on the roof 
his hair, hat, pencil, &c., glow with it as well, and when he raises 
a stick above his head the stick has also a long flame at the top. 
Further, however, than having a slight tingling in his head and 
hands he suffers no inconvenience. The hissing isa very marked 
characteristic of the phenomenon, being always heard during 
ordinary displays, though in the feebler displays, when the light 
can barely be seen, it cannot be distinguished from the hissing of 
the wind and the snow drift. On one occasion the sound was a 
very highly pitched note. In the finer and even in ordinary dis- 
plays St. Elmo’s Fire is an object of great beauty, and the stormy 
character of the weather—namely, squally winds with heavy showers 
of snow and hail, and with clouds of snowdrift flying all around— 
heightens rather than diminishes the effect, although at the same 
time it detracts from the convenience of observing with advantage. 








MISCELLANEA, 


Ir is proposed to erect a monument to the late James 
B, Eads, in St. Louis, at a cost of 25,000 dols., the monument to 
consist chiefly of a fine full-length statue of Captain Eads. 


Foryes Harsour, County Limerick, situate on the 
Shannon, and twenty miles nearer the sea than Limerick port and 
harbour, has been handed over by the Board of Works to the con- 
trol of a local body, at the head of which is Lord Monteagle. The 
Board of Works have forwarded £1000 to aid in developing the 
harbour traffic, 


THE Union Steamship Company’s Royal Mail steamer 
Athenian, which left Cape Town at 6. (cay on September 4th, 
arrived at Southampton at 1 p.m. on Sunday, the 22nd ult., her 
gross e being 17 days 18 hours 10 min., and her net steaming 
time 17 days 14 hours 35 min., the distance run being 5995 miles, 
giving an average speed of 142 knots per hour over.the whole 
course, 


Tue German Government is quietly but actively push- 
ing on a very important piece of strategical work. This is a canal 
between the Rhine and the Meuse, which will very greatly reduce 
the distance between Antwerp and Rubrort, so that it will be of 
considerable commercial value. There is to be another short 
canal between Ruhrort and Velno, and the present canal which 
connects Velno with the Rhine is being widened and deepened, so 
that in a short time the Rhine and the Schelde will be in very 
close communication. 


TuE works of the Stockton Forge Co.,lately owned by Mr. 
M. B. Dodds, and subsequently in the hands of Mr. W. B, Peat as 
liquidator, have just been sold to a new limited company, who are 
for the present represented by Messrs, Watson, Newby, and 
Robson, solicitors, Stockton. They consist of a forge, a foundry, 
and a bridgeyard, all of which departments are in good condition. 
Now that the concern has been cleared of its difficulties, and is in 
strong hands, it only requires good management to recover its old 
prestige, and take its place as one of the prosperous engineering 
works of the North. There can be no doubt that its position, and 
facilities, are all that could be desired. 





Cuttery and hardware manufacturers will be consider- 
ably relieved in their business operations by a circular which has just 
been received by the American Consul at Sheffield, Mr. Benjamin 
Folsom. In 1885a circular was sent out stating that from that date 
the American Government required that a full and complete descrip- 
tion of all cutlery goods sent to America should be given on the 
invoice. This requirement for a definite and full description 
applied also to razors, table cutlery, carving, butcher, shoe, and 
other knives, ‘‘as well as to all classes not herein enumerated.” 
That circular has now been withdrawn, and invoices may now be 
made out in the simple and more expeditious manner which pre- 
vailed previous to the issuing of the intimation. 


THE Commissioners appointed by order of Parliament 
to inquire into the scheme for making navigable the river Ribble 
from Preston to the open sea, held their final meeting last week. 
Mr. Littler, Q.C., in addressing the Commissioners on behalf of 
the opposing ratepayers and owners in Preston, urged that the 
scheme should be entrusted to a harbour board, and not left to the 
Corporation of Preston. Mr. Bidder, Q.C., having replied on 
behalf of the corporation, the chairman stated that the Commis- 
sioners would issue their report to the Board of Trade as early as 
possible. It is not expected that the final decision will be given 
for some weeks, but it is understood that an interim report will be 
issued in time for an application to Parliament next year 


THE siding accommodation of the port of Swansea is 
now said to be equal to any traffic that may be offered for some 
time to come. . the Prince of Wales Dock coal traffic the 
trustees have standing room for 10,000 tons, and the Great Western 
Railway at the Burrows 6000 tons, and 6000 tons on the Danygraig 
sidings, making a notal of 22,000 tons, exclusive of the accommo- 
dation made by the Rhondda Railwa or which will be 
about 3000 tons. For the North and South Docks, the Great 
Western Railway have room for 6000 tons, the Midland 5000, and 
the London and North-Western 3000 tons, naking a total for the 
three docks of 36,000 tons of coal. The tin-plate, pig iron, copper, 
iron, and other ores, bar and general goods traffic, is also well pro- 
vided for, having standing room at the Prince of Wales Dock for 
700 wagons, and at the North and South Dock for about 350. On the 
north side of the dock the Great Western Railway is constructing 
a new tip, which will accommodate the largest class of steamers, 
being 10ft. higher than any existing tip in the port. The Midland 
Railway Company has but one tip at the East k, situate on the 
north side, adjoining the Great Western Railway Wharf, where 
they have 420ft. On the west end they have 620ft., which at pre- 
sent is only partially employed, the appliances consisting of one 
crane only. 


Mr. Deacon’s annual report just issued on the Vyrnwy 
Dam, states that the only important works still unfinished are the 
Weaver Navigation Inverted Syphon, the Norton Tower, the Man- 
chester Ship Canal Subway, and the Aqueduct Tunnel under the 
Mersey. There is good reason to believe that the Inverted Syphon 
will be finished this year. For a moderate quantity of water—six 
or eight million gallons a day—the aqueduct might be used with- 
out the Norton Tower. Wi + to the financial part of the 
scheme, the engineer states that the total cost of the works proper 
—exclusive of the costs of legal and kindred charges, and of land 
and easements—will not exceed £1,700,000. The original parlia- 
mentary estimate was £1,304,120, and the engineer explains that 
the excess of actual cost over the estimate arises from additions 
and changes made subsequently to the framing of the estimates, 
the chief causes of the increase being the increased depth and 
capacity of the Vyrnwy reservoir required in order to comply with 
certain unprecedented and unforeseen clauses in the Liverpool 
Corporation Waterworks Act of 1880 ; the substitution of masonry 
for earthwork in the construction of the Vyrnwy dam, and the 
construction, in q of the decision of the rd of Trade, 
of the Aqueduct Tunnel under the Mersey. The probable total 
cost of the whole scheme, including works, land, and easements, 
law charges, &c., is estimated at £2,024,528. 


Ar the annual meeting of the shareholders of Sir 
W. G. Armstrong, Mitchell, and Co., Lord Armstrong said:—The 
advantages which have been achieved by quick-firing guns will be 
still further enhanced by the employment of the new smokeless 
powder, which, it may be said, is now certain to be brought into 
use. With ordinary powder it would be impossible to fire these 
large guns at their maximum rate of some ten rounds per minute, 
on account of the — smoke from the discharge, which 
renders aiming impossible. With the so-called smokeless powder 
—in which nitrate of ammonia is used as a base—the same 
hindrance is not experienced, the smoke produced by the dis- 
charge being very much less in volume, and dissipating very readily. 
Excellent results have been obtained with it, velocities of about 
2300ft. per second in the 12cm. gun—43in.—being reached, and 
in the 15cm. gun—6in.—the extraordinary velocity of 2500ft. per 
second has been realised, in both instances with very permissible 
pressures. We have lately been experimenting with a new powder 
recommended by Sir Frederick Abel's Committee—known, from 
its string-like form, as ‘‘ cordite”—with much success, With a 
6in. gun velocities of 2300ft. have been obtained with cordite at 
pressures somewhat over twelve tons. At present the results are 
very promising. It is impervious to damp, and, above all, it is 
absolutely smokeless; and, should the results mentioned above be 
maintained, its employment will, in all probability, work a revolu- 
tion in modern armaments, and render the use of quick-firing guns 
not only an advantage but a necessity: 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


RIS.—Madame Bovveau, Rue de la Banque. 
TERLIN.—ASUER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Geroip and Co., Booksellers, 
LEIPSIC.—A. TwieTmeyveEr, Bookseller. 

NEW YORK.—InternationaL News Company, 83 and 85, 
Duane-street. 


———EE EEE 
PUBLISHER'S NOTIOE, 


* * With this week’s number is issued as a Supplement a Two- 
* page Engraving of her Majesty's First-class Battle-ship Colling- 
wood, 9500 tons. Every copy as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 


*.* Toe ENGINEER is placed gratuitously at the disposition of 
* risitors to the Exposition Universelle de 1889 at Paris, at the 

BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLONIES FRANCAISES, ESPLANADE DES INVALIDES. 

*.* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de V Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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A Two-pace SupPLEMENT or H.M. First-ciass Batr_e-suip 
CoLLINawoop, 


TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tae ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompani 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwa: i 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

D. M.—You can obtain a copy of Mr. Longridge’s report from the Secretary 
to the Company, Manchester, sor 2s. 6d. 

W. E.—The weight of one brick is 141b., of two bricks 28 1b. There are four 
half bricks, of the same weight as the two bricks, and you have been told 
that one half brick weighs 7 1b. 

R. T. C. (Stockton-on-Tees).—(1) Mr. C. Hall, Savile-street Found-y, Shef- 
Jeld, can supply what you want, we think, (2) Use very wild steel plates 
with a tensile strength of not more than 26 tons. We strongly suspect 
yo the water you use is in fault, It looks very like a case of floury 

eposit, 
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to Advertisements and the Publishing o the 
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MEETINGS NEXT WEEE. 


Society or Enoineers.—Monday, October 7th, ordinary meeting at 
the Town Hall, Westminster, at 7.30 p.m. Paper to be read :—* Pin- 
connected v. Rivetted Bridges,” by Mr. J. H. Cunningham, A.M.I.C.E., 
M. Am, Soc, C.E., of which the following is a synopsis :—(1) Description 
of two designs for railway bridge in Queensland having two spans of S0ft. 
and one of 120ft.—Rivetted lattice trusses used in one design and trusses 
having long panels and pin joints in the other—Designs compared— 
Weights of trusses and Ss of field-rivetting—Pin-connected 
design the better—Practi: advantages not great—Rivetted one built. 
(2) Facts above noted applied g Uy—Indicati that -connected 
bridges are more economical and more easily erected than rivetted ones— 
Conclusions confirmed by American experieuce—Improvements in bridge 
building—Careful designing— Use of machine tools—Pin-joints facilitate 
such improvements, 
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THE RAILWAYS OF NEW SOUTH WALES, 


Our readers need scarcely be told that for some years 
the condition and management of the railways of New 
South Wales have proved burning questions, discussed 
with considerable virulence on a political basis, Into the 
details of the quarrels which have raged over the rail- 
ways of New South Wales it would be unprofitable to 
enter. The broad fact which strikes the English engineer 
or railway manager is that there has been mismanagement 
somewhere and somehow, with the result that the perma- 
nent way and the rolling stock are alike in bad condition, 
and that a very large sum must be expended on them if 
they are to be kept in fair working order. The worst 
impressions formed in this country have, we regret to say, 
been confirmed. Mr. Price Williams, being on a visit to 
the colony, was called in to report on the condition of the 
railway and rolling stock, and we have just received a 
copy of his report. It must be understood that the lines 
are the property of the colony, and are managed by the 
Government. In this country we are not without indi- 
viduals who continuously advocate the purchase of our 
railways by the State. Mr. Price Williams’ report may 
serve perhaps to modify their views. It shows how far 
a thoroughly democratic Government, with, we suppose, 
no trace of the defects proper to an effete old monarch 
like ours, is competent to manage a railway system. With 
the causes which have resulted so disastrously, however, 
we shall vot trouble ourselves. From the facts put for- 
ward by Mr. Williams, each reader can draw his own 
deductions. Mr. Williams’ report does not, we may add, 
stand alone. It is accompanied by two others, one from 
Mr. J. Angus, C.E., and the other from Mr. Thow. 
With Mr. Angus’ report we shall deal first. 

The length of the New South Wales railways is 2145 
miles approximately. Mr. Angus reports on the per- 
manent way, &c., section by section. In every case the 
report is adverse. The minimum number of sleepers 
required for renewals is 171,300, over sixty-seven miles 
require new rails, and 160 miles of fencing are needed. 
As an example, we take the following haphazard from 
the report :—‘“ Main line, Picton to Goulburn; length, 
81 miles 20 chains. Rails: This portion of the line is laid 
with 70 lb, T-headed iron rails; but I find that in course 
of repairs steel rails of a similar section have been used. 
These rails have not been laid down in continuous lengths, 
but mixed with the iron—a very bad system, and should 
not be allowed. The rails are showing hard wear, espe- 
cially in the cuttings, where, owing to insufficient ballast 
under the sleepers, I found many crushed rails. This 
section is not in good condition as regards labour. It will 
be necessary to relay this line at the rate of six miles per 
annum in order to put the road in satisfactory condition, 
and to provide materials for repairs. Sleepers: Large 
number bad ; 12,000 required for renewals, unless the 
specified quantity of relaying is executed at an early date. 
Ballast: Inferior quality. Fencing: 25 per cent. requires 
renewing. Bridges: In fair order. Level and occt. 
gates: In fair order. Stations: Generally in fair order; 
some require painting and slight repairs. Loading 
gauges: Require repairs and adjusting. Materials in 
stock: Sleepers, 20; steel rails, 15; iron rails, nil; small 
materials, nil.” 

Mr. Price Williams goes somewhat more into detail than 
Mr. Angus, and he draws what is really a frightful 
picture of the condition of lines over which 15,000,000 of 
passengers are carried annually. Lines, too, which 
traverse a difficult country, and abound in long and heavy 
inclines and sharp curves. On one section Mr. Williams 
found rails which have been in use for thirty years. At 
the end of last year there were 102 miles of iron rails over 
nineteen years old between Granville and Goulbourn: 
“The condition of these rails is generally very bad, more 
especially on the gradients in the numerous rock cuttings, 
where I frequently observed little or no ballast under the 
sleepers; so that with the great speed attained in descend- 
ing these gradients both the rails and sleepers are being 
actually pounded to pieces on a rock formation. The 
formation in the cuttings is only 15ft., which does not 
allow sufficient width for the side discharge necessary to 
keep the ballast in proper condition, a most important 
= in properly maintaining the permanent way. The 

allast, consisting chiefly of large pieces of broken sand- 
stone, is of an inferior and unsuitable description. In 
packing the sleepers it becomes rapidly disintegrated, 
rendering it very difficult to maintain a good top to the 
road, an the fine sand produced gets into the machinery 
of the engines and does a great amount of mischief. The 
frequent records in my note-book, such as ‘rail ends badly 
crushed,’ ‘road very much out of line,’ ‘flat place in 
middle of line,’ ‘outer rail in curve very much down,’ 
‘bad ballast,’ ‘ insufficient ballast,’ ‘no bottom ballast,’ 
‘bad top,’ &c., sufficiently indicate the general condition 
of this portion of the main line over which, at great 
speeds, the express service between Sydney and Melbourne 





is carried. The thick dark lines of axle-box grease, which 
I frequently noticed, trailed along the ballast for miles 
together without a break, not only testifies to the bad 
and neglected state of the permanent way and to the 
ballast not having for a length of time been opened out to 
lift and repair the road, but it also bears testimony to the 
bad and neglected state of the axle-boxes and rolling 
stock, to which I have already drawn attention.” All the 
rest of the report is to the same effect. According to Mr. 
Price Williams the iron-bark sleepers have been the 
“salvation” of the road. 

When we turn to the report on the rolling stock, we 
find that its condition is just as bad as that of the per- 
manent way; we are lost in amazement that no dreadful 
catastrophe has taken place. Mr. Price Williams points 
out that the New South Wales railway system is very 
similar to that of Ireland, in train miles and receipts, but 
the former has only 0°20 engines per mile, or one engine 
to every five miles open, while the latter has 0°25 engines 

er mile, or one to every four miles. In New South 
ales there are 0°49 carriages and 3:99 wagons per mile, 
while in Ireland the numbers are 0°59 and 5°12 respec- 
tively. The engines have been worked to death, and an 
English locomotive superintendent will find it difficult to 
believe that Mr. Price Williams has not been imposed on. 
There are in all 429 engines. Five of these have been at 
work thirty-two years, “twenty-nine for periods varying 
from twenty-two to twenty-six years, the mean life of the 
thirty-four engines being over twenty-five years; thirty- 
four others have been at work for periods between fifteen 
and twenty years, nineteen—or more than half of them— 
being between eighteen and nineteen years old. Further, 
there are 100 engines—or nearly a fourth of the whole 
stock—-whose ages vary from 10 to 14 years; altogether, 
as will be seen from the following statement, there are at 
present 168 engines—or considerably more than one-third 
of the entire stock—whose mean age is exactly fifteen and 
a-half years, while the ages of fifty-six others verges 
— ten years—the life-span, so far as regards the period 
of renewals, of a modern locomotive; the average age of 
the entire stock being nine and a-quarter years.” 

A bare statement of the ages of these locomotives, how- 
ever, fails to give an idea of their condition. Six of them 
have run from 511,796 to 561,153 miles ; seventy-seven of 
them have done from 151,000 to 199,000 miles ; fifty-one 
have run between 300,000 and 400,000 miles. It might 
be assumed when we have such figures before us that 
these locomotives are like the Scotchman’s knife, which 
he had for twenty years, during which time it had had 
three new blades and two new handles; but the New 
South Wales engines seem to have been scarcely renewed 
at all. Since 1855 only sixteen have been rebuilt. There 
is an appalling report on ninety-five engines which have 
run over 250,000 miles, and are still running with the 
original boilers, of which number, twenty-one have run 
over 350,000 miles. On February Ist in the present year 
there were thirty-one boilers, which had not been examined 
internally for periods ranging from eleven to five years, 
and thus classified—five not examined for over eleven 
years ; four for nine years; five for eight years; six for 
seven years; seven for six years ; four for five years. It 
appears from this report that the maximum amount of 
repair has, with two exceptions, consisted of half a fire- 


-box. Itcan only be a question of a very short time now 


when these boilers will explode. They are still worked at 
130 1b. One boiler, after running 241,000 miles, was 
examined internally, and found pitted and corroded, one 
of the plates being grooved nearly through, and the copper 
tube plate bulged in din. How it is found possible to get 
men to stand on the foot-plates of these engines is a 
problem. 

The rest of the rolling stock, carriages and wagons, is in 
much the same condition as the engines. Mr. Price 
Williams recommends that 116 new locomotives shall be 
supplied, 175 others thoroughly repaired, and 138 of a 
somewhat obsolete type be put into serviceable condi- 
tion but not rebuilt. The total amount required is 
£510,645. On new carriage stock and repairs, £387,047 
must be spent, and no less than £459,986 on wagons; the 
total amounts to £1,357,678. In his estimate, Mr. Price 
Williams takes the average prices paid by the Government 
for the last ten years as a basis. Mr. Price Williams has 
not supplied any estimate for cost of permanent way 
renewals and repairs, save in one case, namely, that of the 
main line between Granville junction and Cootamandra, 
which he puts down at £380,160 for 240 miles, but the total 
outlay cannot fail to be very large. Mr. Williams suggests 
that the requisite sum for the rolling stock, £1,357,678, 
shall be borrowed on the terminable annuity system to 
be repaid in periods of ten, fifteen, or twenty years, with 
interest at 35 per cent. Mr. Thow’s report deals princi- 
pally with the type of engine which is best suited for the 
work to be done, and we may have something to say con- 
cerning it at another time. 

The condition of the railways is largely due to the fact 
that successive Governments, anxious for popularity, stinted 
expenditure, practising a most mischievous type of false 
economy. The end has now apparently come, for 
there is a limit beyond which no railway system can exist. 
Let us hope that the work of regenerating the railway 
system of New South Wales may not be hastened by the 
occurrence of catastrophes which will certainly not be 
accidents. It is, furthermore, highly desirable that the 
locomotive and carriage builders of this country should be 
alert to prevent foreign rivals from obtaining any portion 
of the large sum which must, it seems, be spent, and that 
speedily, in the colony. Our rivals are in no way too 
scrupulous, and Englishmen will do well to be on their 
guard. 


MODERN FORTIFICATION, 


THE form taken by fortification at the present time has 
been the subject of more than one professional paper 
lately. Major G.S. Clarke, C.E., has contributed four 
papers to the “Royal Artillery Institution Proceedings” 
on thesubject of “ Land Fortification: Past, Present, and 
Future.” Captain F, G. Stone, R.A., deals with some 
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features of modern construction in his essay, which won 
the last Duncan gold medal, on “The Role and Organisa- 
sion of Siege, Train, and Position Guns;” and Captain 
Studer criticises the plans now being carried into effect for 
the defence of Switzerland by forts in the Allgemeine 
Schweizerische Militirzeitung for the present month. The 
value of the papers is less than might be expected, owing 
to the fact that a subject where secrecy is insisted upon 
as to all existing structures can only be dealt with in a 
general way. 

Major Clarke, who was sent by the War-office to the 
Bucharest trials, and to visit our Mediterranean defences, 
and who has worked long at the War-office, is at the focus 
of information, and anything that he writes naturally 
deserves close attention. He considers that while the 
powers of rifled artillery have added greatly to the effect 
of the fire of both attack and defence, quick fire, including 
the use of magazine rifles as well as of both mitrailleuses 
and quick-firing guns, has chiefly favoured defence. He 
reviews the work done by forts in modern wars, such as 
the Franco-German, Russian-Turkish, and American wars, 
and shows that even old-fashioned works have effected 
more than might have been expected. He gives the 
directions we have lately become familiar with as to 
modern earth constructions, dwelling specially on the value 
of invisibility; screens of trees and other devices being 
employed to mislead an enemy and mask works. Captain 
Stone mentions one device which deserves special notice, 
namely, a plan advocated by Colonel Richardson, termed 
a ripple screen, consisting of two or three parallel parapets, 
which are found practically to afford complete protection 
to a battery behind it, the earth cut out of the front bank 
being thrown on to the one behind it. The ripple crest 
being 3ft. higher than the true parapet, the latter is very 
difficult to see,and when seen to strike. Considerablelabour 
must be required, but under some circumstances it may be 
well justified by the result. To appreciate Captain Studer’s 
criticism of the Swiss forts requires considerable know- 
ledge of the plans adopted for the defence of Switzerland, 
and it is interesting to avery limited class of readers. We 
are surprised in our English works not to find more atten- 
tion given to the subject of armoured carriages or port- 
able cupolas, such as those of Griison’s, which we reviewed 
in our number of December 7th last. We think that 
these will constitute a most essential feature in the 
defence of positions before long. We fear that we are 
behindhand in this matter in this country. 





THE RAILWAY RATES QUESTION. 


It cannot be said that the efforts of the traders of the 
kingdom to infuse their own views of transport reform into 
the Railway and Canal Traffic Act have been attended with any 
measure of success. The Act appears to some extent to have 
been utilised by the carriers as a means of improving their own 
position at the expense of the freighters. The railway com- 
panies submitted a scale of new prices, which showed a con- 
siderable increase upon those previously prevailing. These 
increases they justified by the statement that they did not re- 
present the rates they would actually charge for the conveyance 
of goods, but only those which they asked powers to charge 
under any conceivable circumstances. The traders retaliated by 
urging that there should be in existence only one classification 
to be used in actual working under ordinary circumstances, and 
that any margin for contingencies should be clearly defined 
therein; and that this one complete and comprehensive scale 
should receive Parliamentary sanction. To this the companies 
replied that the Parliamentary classification must be distinct 
from the working one, because it was needful that they should 
have some reserve power of increasing rates, in order to meet 
possible future contingencies. The Associated Chambers of 
Commerce have re-affirmed the principle that the Parliamentary 
classification should also be the working one. Sir Michael Hicks 
Beach, however, has expressed an opinion on the point, 
which practically invalidates these contentions, and to that 
extent leaves the victory in the hands of the rail- 
way companies. According to the President of the Board of 
Trade, Section 24 of the Act was never intended to fix the 
railway rates which should be actually charged by railway 
companies, but was merely meant to fix the maximum rates 
within which railway companies were to work subject to the law 
as to undue preference, but which they were not to exceed. 
This statement may be taken authoritatively to represent the 
position of the Board of Trade in the matter, and it cannot but 
be regarded as a considerable hindrance to the cause of 
transport reform. It practically leaves the railway companies 
to their own devices in the matter of freightage rates, 
except so far as the new Act prevents the practice 
of undue preference and of similar abuses, and subject to the 
Board of Trade’s veto upon excessive charges, the questions of 
terminal charges and other extras have still to be determined 
by the Board of Trade. The traders have still left to them the 
power of insisting that the new maximum rates shall bear 
reasonable relation to the existing charges, and that the railway 
companies shall not be given the power to increase, either now 
or in the future, the cost of carriage to an extent which will 
hamper the industries of the country. If they persist in this 
agitation, they may, despite the disappointment upon the 
classification question, still succeed in obtaining a good deal of 
advantage from the Railway and Canal Traffic Act. 


THE INCREASE OF STEAMSHIPS. 


OxE of the most striking features of the monthly report of 
the Registrar of Shipping and Seamen is the increase in the 
number and tonnage of steamships owned in Great Britain. 
In the last month for which the returns are procurable there 
were fifty-two added to the registers, but twelve were removed 
therefrom, so that the net gain for the month is forty, or at the 
rate of 480 yearly. There were nine of these vessels added 
which were less than 100 tons each, and three of those that 
were removed were of a similar small size. Including those in 
both cases, we find that the total tonnage of the fifty-two was 
57,162 net register tons, and that of the twelve removed was 
6910 tons, so that the gain was slightly in excess of 50,000 tons 
on the month, or 600,000 tons on the year. This is an enormous 
rate of addition, and it is one that could not be long maintained, 
the more especially because it represents a carrying capacity 
added of probably twice the amount named. But there is to 
be borne in mind the fact that we are just at the time when the 
additions to the register are at the heaviest, and the losses at 
the least. Summer lengthens the working day, and allows of a 
more rapid construction; whilst, on the other hand, the fine 





weather indicates the period when the loss at sea may be 
expected to be at its minimum. Hence it would be unfair to 
assume that the rate of the net addition for the past few months 
will be that of the year; and there is also to be remembered the 
fact that there have been placed anumberof orders forGovernment 
vessels which will affect therapidity of construction of other work. 
There are now orders placed at many of the chief centres of 
construction, and one or two others are yet to be given out, so 
that a large number of first-class yards will have their output 
of merchant vessels lessened by the giving up of building berths 
for government work. Still, when allowance has been made 
for this, it must be acknowledged that there is an extreme 
rapidity of construction, and though the losses are now 
beginning to show the increase of the winter, yet it will only be 
by the constant increase of the oversea trades and the develop- 
ment of new employments for steamers that we can hope to 
find the continuous activity of the shipbuilding yards through- 
out the whole of next year. Orders for new steamers, too, will 
be checked by the advance in the price of the materials—an 
advance both accomplished and expectant. But for many 
months to come there will be a rapid addition to our merchant 
vessels of all classes, and that of a material and with power in a 
form that will add to the efficiency of our merchant navy ; and 
whilst this is the case, the nation is to be congratulated on the 
activity in the shipyards, for it keeps us in the front rank of 
nations as ocean carriers, and enables us more and more to 
develope those great lines which are the handmaids of our com- 
merce, and which may have a greater international competition 
in an early future. 








LITERATURE. 


Report of the Special Committee on Uniform Standard Time: 
The New Notation of Time. Published by the American 
Society of Civil Engineers. 

A FEW years ago an effort was made to introduce in this 
country the real division of the day into twenty-four 
hours, the hours in the afternoon being numbered from 
thirteen to twenty-four, and some watches and clocks were 
made with faces numbered accordingly, in imitation of 
the clock outside Greenwich Observatory. The idea was 
received generally in a jocular spirit, and is now quite 
forgotten, except when an occasional misprint of a.m. for 
p.m. in a time-table recalls the ambiguity of the present 
system. But when a time-table is framed for a train 
running from east to west across the American continent, 
the danger of confusion, combined with the changes of 
local time, has shown the importance and necessity of 
some method which shall obviate error and inconvenience 
as far as possible. 

To Mr. Sandford Fleming, of the Canadian Pacific 
Railway, is due the credit of the original idea of Standard 
Time in its application to American time-tables, and a 
paper on the subject was presented to the British Asso- 
ciation at York in 1881. No notice or mention of this 
paper, however, can be found in the Report, and it was 
probably shelved, pigeon-holed, or declined by the com- 
mittee of Section A, to which it was presented, as 
Quixotic and unpractical. At this length of time it is 
impossible to recall any paper on a similar subject 
presented and published at York in 1881 to compare in 
importance with that on “Standard Time” presented by 
Mr. Sandford Fleming, so that even committees of the 
British Association, founded expressly to examine into 
novel and startling ideas, cannot keep themselves clear of 
the taint of bigotry. An important paper by Mr. Oliver 
Byrne, advocating the employment of railways for the 
measurement of arcs of the earth’s surface, received a 
similar fate at the Newcastle meeting some fifty-one 
years before; but now we can appreciate the ingenuity 
and importance of the suggestion. 

The Standard Time at any place is the time at the 
nearest standard meridian; starting from the prime 
meridian through Greenwich, the standard meridians are 
placed at intervals of 15°, or one hour, in longitude. At 
noon at Greenwich it is 1 p.m. (13:00) on the standard 
meridian 15° E. and 11 a.m. (01 : 00) on the standard meri- 
dian 15° W.; and so on all round. 

Let us recall the principal places adjacent to the 
standard meridians and their standard time, when 
it is noon at Greenwich. In Europe—London, Edin- 
burgh, Dublin, Paris, and Madrid, will have the same 
standard time. Travelling eastward, it will be 11 (a.m.) 
standard time at Stockholm, Berlin, and Rome in the 
neighbourhood of 15° E. longitude ; 10 at St. Petersburg, 
Constantinople, Cairo, and Jerusalem ; 9 at Aden, Bagdad, 
and Madagascar ; 8 at Merv and Herat ; 7 at Bombay, 
Delhi, and Agra; 6 at Calcutta; 5 at Singapore ; 4 at 
Pekin, Nankin, and Canton ; 3 at Japan and Adelaide ; 
2at Melbourne and Sydney ; 1 at New Caledonia ; and 
midnight at New Zealand ; after which the day changes. 
But travelling westward, it will be 1 p.m. (13:00 standard 
time) in the Canaries; 14 in the Azores; 15 in Green- 
land and Rio Janeiro; 16 in Halifax ; 17 in New York, 
Quebec, and Montreal ; 18 in Chicago and New Orleans ; 
19 in the Rocky Mountains ; 20 in San Francisco ; 21 in 
the Pacific ; 22 in Tahiti; 23 at Behring Straits; and 
24 when we have travelled round to New Zealand from the 
west. But as New Zealand was first reached by navi- 
omy from the east, a day is lost and must be dropped 

rom the calendar by those who reach it from the west : 

while, on the other hand, vessels coming home from New 

Zealand gainaday. By dropping a Sunday and gaining 

a week day in the Pacific Ocean, the owners can thus get 

two more working days out of their crew. 

This. Standard Time is supposed carried round the world 
by the navigator provided with an accurate chronometer, 
but the chronometer must be changed a whole hour at 
each standard meridian to agree with standard local time; 
and it is this change of a full hour, forwards and back- 
wards, which renders the system of standard time so 
simple for travellers east and west across America by rail. 

The traveller knows that his watch must be out, if at 
all, by a whole hour; and is not likely to mistake which 
way this hour must be corrected. So long as our travels 
carry us principally in a north or south direction, the 
difference of local time is small; but the confusion of time- 
tables with the change of local time in different countries, 

















as France, Germany, and Russia, is very serious as we 
travel east and west. Until the Russians have made 
their railway across Siberia to the Pacific, it is in America 
that our travels by land extend over such a large extent 
of longitude. 

Fortunately in America there are no national jealousies 
to prevent the adoption of a uniform system, and we find 
from the present report that the meridian of Greenwich 
is accepted as the prime meridian, and that standard 
time will soon be in use over all their Pacific railways, 
At present French national vanity stands chiefly in the 
way of the adoption of the Greenwich meridian, though 
considering the small difference between Paris and Green. 
wich time, it is hard to see why this difference should not 
be done away with; the French might still retain the 
name of Paris time, to soothe their vanity. The differ. 
ence is really only nine minutes, reduced to four minutes 
when the five minutes interval between the clocks inside 
and outside a French station are allowed for. On this 

iut an interesting article called “ L’unification deg 
neures” may be consulted in La Nature, for 15th Sep. 
tember, 1888. An Italian gentleman proposed to the 
British Association last year that as a general compromise 
the meridian of Jerusalem should be made the prime 
meridian; to this it was replied that there was no objec- 
tion provided he took the nearest degree of longitude, 
which is 35° E. from Greenwich, and called that the longi- 
tude of Jerusalem. 

The chief points recommended in this report are 
then, (1) the abandoning of the letters a.m. and p.m., 
and using the numbers thirteen to twenty-four to 
denote the hours of the afternoon; (2) the adop- 
tion of standard time as the time at the nearest 
standard meridian from Greenwich. Thus, instead of 
printing 7.47 pa. in the time-table, to have 19.47. As 
an instance of the ambiguity of the present system, take 
12.30 p.m., which means literally 12 hours and 30 minutes 
post meridiem, after noon, that is, half an hour after mid- 
night ; and a visitor to the 7 mes office, receiving a card 
of admission for 12.30 p.m. would be tempted to turn up 
in the middle of the night, to see the printing in progress, 
and perhaps to be shown the editor and his staff locked 
up in their studies till they had knocked off leaders on the 
debate still in progress. 

Very favourable answers have been received by the 
Special Committee on Uniform Standard Time from 
prominent railway men; but of course there is the usual 
percentage of faddists, such as one who prefers the 
decimal division of the day, regardless of the fact that not 
even the influence of the original Metric System Com- 
mittee could bring the change about. 

Avery simple plan is given with directions for converting 
any ordinary watch into one showing 24 hours, by gumming 
on to the face an inner circle of the figures of 13 to 24. So 
far, the committee restrain themselves to recommending 
the new system merely for railway purposes; it is not pro- 
posed to alter the usual mode of reckoning by morning 
and afternoon, nor to interfere with the extraordinary 
system of ecclesiastical time suill lingering on in Italy. 





BOOKS RECEIVED, 


Steam and other Prime Movers. By Hy. Evers, LL.D. London 
Walter Scott. 1889, 


Lessons on Elementary Physiographic Astronomy. By Jobn Mills. 
London: Chapman an Hall. "Yssb, 

Exposition Universelle Guide, ee Technique et Pittoresque. 
Paris: Nouvelle Revue, 18, Boulevard Montmartre. Pocket size. 

Blackie’s Modern Cyclopedia of Universal Information, Edited 
by Charles Annandale, M.A., LL.D. Vol. iii, London: Blackie 
and Son, 1889, 

Electricity in our Homes and Workshops; a Practical Treatise on 
Auxiliary Electrical Apparatus. By Sidney F, Walker. London: 
Whittaker and Co, 1989. 

Civil and Mechanical Engineering Popularly and Socially Con- 
sidered. By J. W. C. Haldane, C.E, and M.E, Second edition. 
London: E. and F. N. Spon. 1890. 


Watt’s Dictionary of Chemistry. Revised and entirely re-written 
by M. M. Pattison Muir, M.A., and H. Forster Morley, M.A., 
D.Sc., assisted by eminent contributors, In four volumes, Vol. ii. 
London: Longmans, Green, and Co, 1889, 

Chemical Technology; or Chemistry in its Applications to Arts 
and Manufactures. Edited by Chas. Ed. Groves, F.R.S., and 
William Thorp, B.Sc. Vol. i.: Fuel and its ar By 
E. J. Mills, D.Se., F.R.S., and F. J. Rowan, C.E. (Edited by 
Charles E. Groves.) London: J, and A. Churchill. 1889, 

Solutions to the Questions Set at the May Examinations of the 
Science and Art Department, 1884-1886: Hygiene; with Hints and 
Notes. By J. H. E. Brock.—Solutions, dc., 1881-1886: Magnetism 
and Electricity. By W. Hibbert, F.1.C., A.A. E. E.—Solutions, cc., 
1881-1886: Building Construction. By Henry Adams, M.I.C.E., 
M.I.M.E., F.S.S., &.—Solutions, d:c., 1881-1886: Animal Physio- 
logy. By J. H. E. Brock.—®Solutions, dc., 1881-1886: Principles 
¢, Agriculture. By H. J. Webb, Ph.D., B.Sc., M.R.A.S, All by 

thapman and Hall, 1889, 








TENDERS. 


BRISTOL LUNATIC ASYLUM. 
List of tenders for the erection of the new administrative 
department at the Bristol Lunatic Asylum; Messrs. Crisp and 
Oatley, architects, Bristol :— 


£ 
. Beek Pipmee nc tc ce oe ke ce ce te tse SBR 
E. T. Hatherly, Bristol 66 3s oe oe on 00 90 oo ee 
eT ee ee ee eer ee ee | 
W. Church, Bristol jclee-oe es so We 68° oq oe Ge 
W. Cowlin and Son, Bristol .. .. .. «2 «+ oe os 89,485 
C. A. Hayes, Bristol .. .. « «. .« 89,141 
eee ee ee eee 
~ ens and Bastow, Bristol .. .. .. .. «+ «+ eo 86,999 
BR, BOgeh, B.« oc. 0s. 20 6s 00 00 00 ee cc ORR 
A. J. Beaven, Bristol (accepted) .. .. «2 «s «s «+ 86,000 








City AND GvUILDs oF Lonpon INSTITUTE—TECHNICAL COLLEGE, 
Frxspury.—A special course of lectures will be delivered by Prof. 
Silvanus P. Thompson, D.Sc., B.A., on the ‘* Design and Construc- 
tion of Dynamo Machines.” In this course of lectures the principles 
of designing and the methods of constructing dynamo machines 
including alternate current machines and motors, will be treated 
of. There will be ten lectures on Monday evenings from 8 to 9 p.m., 
commencing on October 7th, 1889. Exercises in calculation and 
drawing, to be worked out at home, will be set for students 
attending this course, 
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THE IRON AND STEEL INSTITUTE ON THE 
LOIRE. 


Arrer the close of the business of the meeting in Paris, 
and their visit, on Thursday week, to the Eiffel Tower, 
where they were most hospitably entertained by the 
Société des Ingenieurs Civils, the members of the Iron 
aud Steel Institute dispersed to visit the different iron- 
making districts, according to the arrangements made in 
the official programme. ‘Lhe most popular of these excur- 
sions seems to have been that to Creusot, where Sir I. L. 
Bell was accompanied by more than a hundred members ; 
a smaller party, about thirty-five in all, having joined the 
president—Sir James Kitson—and M. Eiffel in a visit to 
the steel works of the Loire. 

The arrangements for the journey were of a very com- 
plete character, the much-abused Paris, Lyons, and Medi- 
terranean Company having provided one of their newest 
bogie carriages of the International sleeping-car type, 
having eight six-seat compartments opening from a con- 
tinuous corridor running along the entire length. This, 
in addition to other voitures de luxe, gave suflicient room 
for every one to enjoy a fair amount of sleep during the 300 
miles of night journey. Theline traversed being essentially 
one of secondary importance, has not as yet been favoured 
with any of these new carriages, so that the advent of the 
first was the cause of no small excitement at the smaller 
stations, in the early morning hours, as the train wound 
its way down from the central plateau to arrive at 
St. Etienne at 8 a.m. on Friday. Here the party were 
received by M. Reymond, senateur de la Loire, the pre- 
decessor of M. Eiffel in the presidency of the Société des 
Ingenieurs Civils. M. Cholaf, president of the local iron- 
masters’ committee; M. Chalmeton, director of the 
Ferminy steel works ; and M. Lucien Thiollier, secretary 
of the Chamber of Commerceof St. Etienne. Afteranhour’s 
rest, the party were conveyed by omnibuses to the steel 
works of the Société des Aciéries de St. Etienne, situated 
about two miles and a-half from the town. This, like most 
of the other works in the district, is devoted to heavy 
forgings, cast steel armour plates, and other high-class 
work, the precetint position of St. Etienne being such 
that in rails, and other similar low-price articles, it cannot 
meet the competition of works placed nearer to the sea, 
and accessible to the ores of Spain, Africa, &c. There is 
also very little iron ore smelted in the district, most of 
that acquired by the works being imported from furnaces 
on the Adour, at Bayonne, and others in the Pyrenees, 
Corsica, and Sardinia. In this respect the district is not 
unlike South Staffordshire, the chief feature of import- 
ance being its coal-field, which contains two seams of very 
considerable thickness, 16ft. to 40ft., besides several 
smaller ones, These, though considerably disturbed, the 
basin being a comparatively narrow one varying from 
about eight miles to less than one mile in breadth, give a 
large supply of fuel with comparatively little trouble; 
although, of late, the cost of working has been increased 
to some extent by the adoption of the method of com- 
pletely filling the space left by the extraction of the coal 
with stone and earth from the surface. The chief point of 
interest in these works is the large 50-ton hammer, which 
was employed in forgingan ingot intended fora 9’6in. naval 
gun. Thiswasmanipulated bya large staff of menat the end 
of a long porter bar, in a somewhat antiquated fashion, 
the ingot being slung on one side only, an ingenious 
hydraulic arrangement for keeping the axis of the ingot 
horizontal being placed between the top of the ingot and 
the end of the staff. A Pernot open-hearth steel furnace, 
of 15 tons capacity, was also seen at work. This seemed 
to be the only one remaining in any of the works visited, 
as all the newer ones are of the ordinary Siemens form. 
Another small open-hearth furnace of 5 tons capacity was 
of interest, as being worked with a basic lining made of 
carbonate of lime only. The new bed is made of crushed 
limestone mixed with a little iron ore, requiring 48 hours’ 
firing. Theafternoon of Thursday wasdevoted to visiting the 
works of Jacob Holtzer and Co. at Unieux, and those of 
the Firminy Company, both lying in a north-westerly 
direction from St. Etienne, on a line of tramway 
worked by steam, on the main road from Paris to 
Toulouse. This traverses some of the most productive 
portions of the coalfield, where the coal has been 
extensively worked at shallow depths, and, in con- 

sequence, very considerable subsidences are apparent at 
several points on the road. The Unieux works are 
beyond the line of tramway, and were reached by 
carriages. This firm, one of the oldest in the district, 
was founded by the late Mr. Jacob Holtzer in 1829, and 
is devoted to the production of high-class cast steel of all 
kinds, the basis of the manufacture being charcoal pig 
iron made from spathic ores, at Ria, in the Eastern 
Pyrenees. It also contains ‘twelve converting furnaces for 
blister steel, or one-half of the total number at work in 
France in 1887, according to Professor Jordan. The 
melting furnaces here, as in all the other works of the 
district producing crucible steel, are of the Siemens 
— coke melting being entirely done away with. 

he construction of the furnace seems to be pretty much 
thesameasthat originally described by theinventor, thelong 
smelting dhamsber holding from thirty to forty pots which 
are placed level with the floor, and has a series of narrow 
arched covers, which can be removed separately, so that 
only the breadth corresponding to one pot isopenedata time. 
The pots, which appear to be somewhat thicker than those 
used in coke melting holes, endure from six to ten rounds, 
the corrosion being much less, as they are not brought into 
contact with the ash of the fuel. The newer thirty pots 
In use are capable of casting single ingots up to six tons 
weight. The most important items of manufacture are 
tool steels, especially those containing tungsten and 
chromium, the latter having been manufactured in 
Unieux for the first time in Europe. There is also a 


considerable production of puddled steel and iron, the 
poe af part of which is converted into cast steel on the 
spot. 


Some very interesting experiments have been 








made on the addition of copper and other metals to cast 
steel, and especially on the susceptibility of such 
alloys to cementation, the results of which are exhibited 
in Paris. 

The Firminy Works, which were next visited, are well 
known for their success in producing armour-piercing 
projectiles from chromium steel by methods of tempering 
which are not made public. They employ iron smelted 
from the magnetic ores of Mokta el Hadid in Algeria and 
La Fragna in Spain, in a blast furnace on the spot, 
capable of producing 100 to 120 tons of forge iron, 75 to 
85 of foundry, and 35 to 50 of spiegel per day. When 


working on silico spiegel the make is diminished to 10 or | 
When metal of very great purity is required, it | 


15 tons. 
is subjected to the Rollet refining process, by re-melting 
it in a cupola with an addition of iron ore, limestone, and 
fluor spar, which reduces the phosphorus in the fine metal 
to 0°004 per cent., and sulphur to the barest trace, giving 
a product comparable with the highest class of Swedish 
charcoal cast iron. The air vessels for torpedoes used in 


the French Navy are all made at Firminy, and one was | 


seen under trial. The regulation test is a hydraulic 
ressure of 130 atmospheres, applied by means of dry- 
ing oil for four or five minutes, which should produce no 
permanent distortion, when the pressure is brought back 
to zero. Afterwards the reservoir was filled with air 
at 85 atmospheres pressure, and left at rest for six hours, 
when the loss of pressure should not exceed one atmo- 
sphere. Firminy was one of the earliest works using 
the open hearth process, having been the first to follow 
Messrs. Martin, of Sercuel. Eight furnaces are used, 
ly with silicious and partly with basic linings, the 
atter being made with magnesite from Styria. The 
inspection, even in a very hurried manner, of the works 
described above, together with the not unimportant 
episode of an elaborate breakfast at St. Etienne, given by 
the proprietors of the different works, between the morn- 
ing and afternoon visits, took up the whole of a long day, 
so that it was past 8 p.m. when the visitors again met at 
the Fine Art Museum at St. Etienne, where they were 
entertained at dinner by the Chamber of Commerce of 
St. Etienne, M. Galti¢, the Prefect of the Department of 
the Loire, presiding, and, in the words of the local 
chronicle, “the féte was prolonged till midnight.” Asa 
matter of fact, a very large proportion of the guests and 
their hosts remained in conversation until a decidedly 
late hour. On the following morning, Saturday, the 
works at Rive de Gier were visited, the notice of which 
we must reserve till next week, and in the evening the 
party proceeded to Lyons, and arrived at Paris at 8 a.m. 
on Sunday, bringing with them the recollections of an 
extremely pleasant though all too short excursion, where 
they experienced the utmost kindness from their hosts, 
both in the works and on the more festive occasions 
which it is not our duty to chronicle. The weather 
throughout was extremely fine. 








INSTITUTE OF MARINE ENGINEERS. 





A MEETING of the Institute of Marine Engineers was held in the 
remises occupied by the Institute—the Langthorne Rooms, 17, 

roadway, Stratford—on Tuesday evening, September 24th, pre- 
sided over by Mr. J. McFarlane Gray, vice-president, chief 
examiner of engineers, Board of Trade. r. Bruce, member, read 
a paper on ‘‘ Radial Valve Gear,” with special reference to Morton’s 
improvements of recent date. The paper was illustrated by a large 
number of excellent diagrams and several working models, one of 
the latter showing the valve gear in all its details, with valve, 
piston, and crank motions. The author briefly referred to the 
various older gears of a character similar to Morton’s, and pro- 
ceeded to point out the details, with the motions peculiar to each. 
In adopting the radial system of valve gear it was shown that a 
shorter crank shaft, without shortening the bearings, much less 
weight of engine, and a more compact engine-room, is required, as 
compared with the ordinary excentric and link motion; the gain 
to the shipowner being more cargo-carrying capacity for the 
same power of propelling machinery, along with less dead 
weight, involving less expenditure of coal. Messrs, Marshall 
and R. W. Weighton—Hawthorne, Leslie, and Co., Newcastle 
—were quoted by Mr. Bruce as baving, in a paper read before 
the North-East Coast Association of Engineers, referred to the 
average weight of engine—including all the propelling portion of 
the machinery—and basing his calculations upon this and on the 
data furnished him by Messrs. Barclay, Curle, and Co. in connec- 
tion with the s.s. Circe, engined by that firm, he considered that 
the saving in weight by the adoption of radial valve gear was at 
least 10 per cent. The greater comfort and ease of mind enjoyed 
by the engineer in charge of the engines fitted with radial valve 
gear was also referred to, inasmuch as the excentrics were entirely 
dispensed with ; excentrics and their connections being frequently 
a source of worry and anxiety at sea and of hard work in port 
overhauling and refitting the liners and parting pieces. 

The discussion was opened and maintained by Messrs. Rowe, 
Adamson—Hon. Sec.—J. H. Thomson, R. Leslie, and J. Hawthorn, 
dealing with the questions of engine-room space, length of crank 
shaft, weight of engines, number of working parts, motion of the 
valves for opening and cut-off, lead of valve at various parts of the 
stroke, with full steam and early cut-off in the various types of 
valve gear, including Hackworth’s and Joy’s. 

Mr. Macfarlane Gray illustrated on the blackboard the rudi- 
mentary principles in all forms of valve motion, pointing out the 
aims of all those who sought to invent a perfect valve gear whether 
radial or other. He questioned the author of the paper very 
closely as to the object of having earlier port opening on the 
bottom, and on several other matters of detail in connection with 
the gear under discussion, 

Mr. Bruce replied very readily to the questions omy before him, 
and the proceedings closed by a vote of thanks to the author, pro- 
posed by Mr. Leslie, and seconded by Mr. Thorburn, and to the 
chairman, proposed by Mr. Roberts, superintendent engineer, 
Glen Line, These were heartily accorded. 

It was intimated that a handsome model with movable 
parts, showing the gear, and valve and piston in relative 
positions, had been presented to the Institute by the pro- 
prietors of the Morton gear. It was also intimated that the 
next paper would be read by Mr. Jos. Williams, Member, on 
Saturday, the 19th October, at 7 p.m., on ‘Forced Draught,” 
followed by one by Mr. A. Beldam, on Friday, November Ist, on 
‘*The Progress and Development of the Marine Engine.” 

An adjourned meeting of the Institute was held in the Laug- 
thorne Rooms, on Friday evening, September 27th, at 7.30 p.m., 
presided over by Mr. J. McFarlane Gray, when the discus- 
sion on radial valve gear was continued from Tuesday, Sep- 
tember 24th. The chairman referred to the several ques- 
tions which were partly discussed at the previous meeting, 
and as Mr, Joy was present, he would ask him to give a 





description of his gear; or, as the meeting was called for the 
pur of instruction, if he could give any information of a 
useful or interesting character, as no doubt he could, regard- 
ing his own design of gear, such would be much appreciated. 
Before asking Mr. Joy to speak, the claims advanced by 
Mr. Bruce at last meeting in favour of radial valve gear, as com- 
ared with the ordinary excentric gear, were pointed out:—(1) 

ss weight of engine; (2) shorter engine-room, involving more 
cargo space and less displacement; (3) a better steam admission ; 
(4) a more perfect distribution of steam, both in the go-ahead and 
go-astern gear. Most, but not all, of these improvements are 
found in the older forms of radial gear as well as in Morton’s. 
Great credit is due to Mr. Joy for what he did in bringing to 
a practical issue the ideas which were floating about regarding 
radial gear many years ago. 

Mr. Joy, in response to the invitation, expressed his regret that 
he had not been present at the previous meeting to hear the paper 
read—owing to detention at a trial trip—and he was not there- 
fore in a position to take much part in the discussion. He had 
brought a few diagrams at a venture, to illustratea few remarks 
he might make on radial valve gear. The gear which he had been 
instrumental in bringing out, and which was now largely in use 
both in marine engines and locomotives, was the outcome of his 
endeavour to bring the engines into a more compact form, by 
keeping the cylinder covers close together and placing the valves 
out of the centre line, thus saving fore and aft space. Mr. Joy 
stated that some of the locomotives fitted with this style of gear 
run nineteen miles in seventeen minutes during periods of their 
journeys, and nearly 1000 engines have been fitted with it, which is 
quite a sufficient guarantee of the success of radial valve gear as 
designed by him. Several diagrams were exhibited by Mr. Joy to 
illustrate the application of and results from his own gear, as fitted 
both to marine and land engines. , 

Mr. Roberts spoke in favour of the radial valve gear which is 
fitted in one or two of the Glen line steamers on Mr. Joy’s 
principle. 

Several members engaged in the discussion, pointing out the 
probable and possible advantages, as well as the disadvantages of 
the gear. Mr. Joy and Mr. Bruce replied to the various questions 
which had been raised during the evening, and the general im- 
pression seemed to be that valve gear of the radial type is an 
improvement on the ordinary excentric gear, and that, theoretically 
at oe Mr. Morton has made a step nearer perfection than the 
original gear as designed and patented by Mr. Joy. Amongst the 
interesting statements made by the latter gentleman, there was 
one to the effect that the coal consumption and mileage run by 
locomotives was very carefully and minutely recorded, so much so, 
that in some of the Midland Railway engines the placing in order 
of economy—judged from a comparative analysis—hinged upon 
the figures in the second or third place of decimals. 

The discussion was continued with considerable vigour, and 
much information was elicited, the whole tending very greatly to 
the improvement and benefit of those who were present to hear 
the proceedings and see the illustrations. Votes of thanks were 
heartily accorded to Mr. Joy, Mr. Bruce, and the chairman and 
were duly responded to, 


It was intimated that a paper on ‘‘ Bilge Pumps and Connections” 
had been prepared by Mr. Wymer, and that arrangoments were 
being made to have it read on Friday, October 11th, at 7.30 p.m. 
The chairman expressed great pleasure that Mr. Wymer had come 
forward to contribute to the literature of the Institute, and hoped 
that the younger members would learn from Mr. Wymer’s paper 
and discussion the importance of the bilge pump connections, and 
be able to produce at their examinations better representations of 
some of these connections than had in many cases been placed 
before him. 








SoutH KEnsincToN MusEUM.—Visitors during the week ending 
28th Sept., 1889:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.: Museum, 7962; mercantile marine, Indian 
section, and other collections, 3430. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m.: Museum, 
1088; mercantile marine, Indian section, and other collecticns, 
free, 2374. Total, 14,854. Average of corresponding week in 
former years, 17,367. Total from the opening of the Museum, 
27,734,945, 


BRADFORD CORPORATION ELECTRICITY SuPPLy.—This electric 
installation, which was inaugurated on the 20th September, 1889, 
is on the principle known as the continuous current system, and it 
is intended for the supply of lighting, motive power, storage, and 
for other purposes, It is proposed, in the first instance, to supply 
that portion of the centre of the town which comprises Market- 
street, Kirkgate, and the streets in the immediate vicinity thereof. 
The mains, lead encased, and with suitable outer protection, are 
laid underground in all the above streets. The cables are placed 
directly in the earth, generally under the causeways or pavement, 
and where crossing the streets a flag-topped brick culvert protects 
the cables from the heavy traffic. The central station is situated 
at Bolton-road, a short distance outside the district of supply. The 
buildings, when fully completed, will be capable of containing con- 
siderably more generating plant than is at present placed there. 
The present generating plant consists of three Lancashire mild 
steel boilers, 28ft. by 7ft., of 180-horse power each; three steam 
engines, of the inverted vertical type, of 150-horse power each, and 
working at 120lb. steam pressure, two of these engines being 
made by Willans and Robinson, of Thames Ditton, the third one 
being by Marshall, Sons, and Co., of Gainsborough. Each of these 
engines is coupled to and drives direct a Siemens dynamo, capable 
of developing 120 electrical horse-power—90 kilo-watts. Each of 
these dynamos delivers its current to a conductor common to the 
three, whence it is supplied to the various feeding mains. 
These feeding mains, at present four in number, deliver 
the current at their outer extremity to four feeding centres 
situated at different points in the town, suitable controlling 
apparatus being placed at the central station to insure 
a uniform electrical pressure of delivery at the feeding centres, 
From these various feeding centres extends a network of distribut- 
ing cables connecting together the various streets and the several 
feeding centres. To these distributing mains the houses are 
directly connected. About ten miles of cable are comprised in 
these feeding and distributing mains, exclusive of the connections 
to the various houses. A number of street boxes and other forms 
of junctions assist in forming the branches in the several streets 
and help to complete this system of distribution. The branch 
service line to each house ends in a terminal box and an electricity 
meter, to which are connected the wires of the private lighting of 
each premises. The meters at present in use are those known as 
the Aron, the Hookbam, and the Edison, the particular meter 
supplied to each premises being in accordance with the quantity of 
current required. The prices at which the Corporation propose 
to supply the electric current is 5d. per Board of Trade unit; 
or about double the present price of gas in the borough. 
In consequence of the proximity of the district of supply to the 
generating station, the current is supplied at present direct at the 
low pressure at which the houses are required to be supplied by 
the Board of Trade. But later on, as more distant districts have 
to be supplied, the feeding mains, or carriers, will be put upon 
high pressure, arrangements being made in the laying of the mairs 
to enable this to be done. The buildings have been constructed 
. Mr. Wm. Johnson, of Bradford; the boilers by Messrs, 

oldsworth and Sons, also of Bradford; while the entire of the 
electric plant, including dynamos, cables, electric instruments, and 
appliances of all kinds for the regulation of the current, have been 
constructed and laid by Messrs. Siemens Brothers and Co., cf 
London. The installation has been designed for the Corporation 
and superintended during erection, by their electrical engineer, Mr 
James N, Shoolbred, M. Inst, C.E., of Westminster, 
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MESSRS. W. H. BAILEY AND CO.’S TESTING 
MACHINES. 

Awone their many miscellaneous manufactures, Messrs. W. H. 
Bailey and Co., of the Albion Works, Salford, have devoted con- 
siderable attention to the designing of testers for various pur- 
poses, several of which are shown in the accompanying illustra- 
tions. Fig. 1 represents a tester made for the Technical College 
at Kensington, and is a modification of their wire tester from 
designs by Professor Unwin. The point of resistance in this 
tester is a diaphragm, which moves through a space of about a 
100th of an inch for a pressure of 50001b. on the mercurial 
column connected to it. This form is specially designed for ten- 
sile pu . There are no levers; the test piece is connected 
with the diaphragm by the usual grips, and a column of water 
communicating with the mercurial column causes any pressure to 
be transmitted and indicated on the column. When the test 
piece breaks a small back-pressure valve retains the mercury, 
and only permits it to descend slowly to zero. A dial gauge is also 
used, so that if it be not considered desirable always to use the 
mercurial gauge, a cock may be turned and the connection 
broken, the mercurial gauge being then only used for 
comparative tests occasionally. In order that the same 
machine may be used for torsional tests, the gearing designed by 
Professor Unwin has been added, as shown in Fig. 2, and for 
transverse tests and bending purposes the grips in position— 
Fig. 3—will be understood. This is a very useful tester for 
small purposes, and is in use in several Government departments 
as well as at the Technical Institute. It has been adopted by 
several Government telegraph departments for testing wire, and 
Messrs. R. S. Newall and Co., the wire rope manufacturers, 
Gateshead, have one in use in their works. Fig. 4 is a vacuum 
tester with an open column of mercury and air pump—the whole 
in a teak wood case—recently supplied to one of the Indian 
railway departments. Fig. 5 is Boult’s patent cylinder oil 
tester ; this differs somewhat from the Thurston oil tester made 
by the firm, a hot bath of oil, shown in section Fig. 6, being 
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| employed in this case for the purpose of enabling the frictional 


surfaces, by means of a Bunsen burner, to be raised to the 
temperature at which the lubricant is admitted into the steam, 
so that it may be tested under actual working conditions. 
When the requisite temperature is obtained a small measured 


quantity of oil is placed on the step, or bearing, and its resist- 


ance is indicated by the coefficient of friction indications on the 
dial, and thus by the exact friction created bad oil is immediately 
indicated. If the oil is moderately good, then the number 
of revolutions required for the dynamometer indicator to 
measure a certain resistance are noted, and comparative tests 
may thus be easily obtained. This is the invention of Mr. W. S. 
Boult, a chemist who has devoted a great amount of attention 
to the use of oil, and Messrs, Bailey and Co. are the sole manu- 
facturers. The firm also make a large tester, supplied 
to Government departments abroad, for testing tensile and 
transverse tests up to 50 tons and 100 tons, It is an 
improvement in detail on some of the older patterns of 
machinery of this class made by Messrs. Bailey and Co., and it 
seems a very strong, durable, and reasonably designed tester, 
not only for the use of shipbuilders and boilermakers, but, we 
would imagine, just the instrument that any professor of 
engineering would like to have when lecturing on the strength 
of materials of construction. Messrs. Bailey and Co. have been 
making extensive experiments in connection with concrete and 
Portland cement, and are now designing the making of a full 
set of testers for experiments in connection with crushing, ten- 
sile, and other tests, for pipes, cement, and concrete in various 
shapes and forms, We hope to be able to illustrate these when 
ready for delivery. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—Mr. 
Darnell read a paper on “ Valve Gears” at the Durham College of 
Science, on Monday evening, September 30th, before the members 
of this Club, that being the first of the lectures arranged for the 
autumn session, The lecture commenced with general remarks 
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concerning different kinds of valve gears, for convenience dividing 
| them into three heads, viz. :—(1) Those actuated by two excentrics 
or double-excentric gears; (2) single excentric gears; (3) those 
receiving their motion from the connecting-rod, Under the first 
| head the gears mainly treated were Stephenson’s link motion and 
Allan’s straight link ; Hackworth’s, with its various modifications, 
was taken as typical of the second; while Joy’s, with its modifica- 
| tions, was taken as illustrative of the third. Such compound gears 
as Walschert’s and Walbegg’s also received considerable attention. 
The method of investigating a valve motion, according to Zeuner, 

was next shown, and the details carefully explained. The ad- 
vantages claimed for the different gears were pointed out, as also 
| were their disadvantages, Diagrants of Walschert’s, Joy's, Morten’s, 

and Hackworth’s gears were exhibited, which, together with 
numerous blackboard sketches, greatly facilitated the elucidation 
of the many intricate and complicated motions, 





TECHNICAL EpucaTion.—Mr. Baines, a director, and Mr. Mudd, 

| the manager of the Central Marine Engine Works, West Hartle- 
1, have issued the following circular to the apprentices, about 

50 in number :—‘‘ We desire again to call your attention to the 

science classes which are just beginning their winter sessions in the 
Hartlepools, Every young man employed here should endeavour 
to improve his trade training by increasing his scientific knowledge, 
In no better way can this be done than by studying at one or other 
of the various classes in steam and the steam engine, metal work- 
ing tools and mechanical engineering, machine construction, applied 
mechanics, geometry, mathematics, The classesare thoroughly prac- 
tical in their methods, and all are taught by experienced teachers, 
the lessons being illustrated by diagrams. We are pleased to see 
that some of our young men have taken honours at the recent 
examination, and trust that many more will join this winter. In 
order to help our apprentices to become good workmen we are pre- 
pared to help those who help themselves, We have therefore the 
leasure to inform you that the directors of the company will re- 

und to any apprentice who becomes a student and successfully 

passes the Government examination in May, 1890, in the above 
subjects, the amount of the fees he has paid for the classes. is 
offer is available at the Athenwum School, or at the Y.M.C.A. 
School at West Hartlepool, or at the Temperance Hall Classes, or 





the Prissick School Classes, at Hartlepool, 
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‘ , | ment is, so far as we are aware, novel. It is shown enlarged | those on the breast-plate. To secure the helmet to the driving 
THE HYDRAULIC RAILWAY AT THE PARIS on page 287. The bars are supported at the middles of their | dress it is only nt to place the breast-plate on tke 


| 
EXHIBITION, | 


Iv our impression for September 20th we described at some | 
Jength M. Barré’s Chemin de Fer Glissant. We now give two | 
illustrations, which will 
aid our readers in 
forming an accurate 
jdea of the invention. 
It will be remem- 
bered that the coaches 
are without wheels, 
and rest on patins, or 
slides, which are kept 
off the plate rails by 
water forced between 
the surfaces at high 
pressure, while propul- 
sion is effected by jets 
of water acting on a 
bucket rack under the 
carriages. In Fig. 1 
the cast iron rail is 
shown by R, and a 
patin by P. The 
bucket rack is shown 
by A, and one of the 
jet pipes, or propul- 
seurs, at B. D is an 
arrangement to prevent 
the waste of water 
through the bucket 
rack, and cause its 
return to the trough 
between the rails. Un- 
derneath is shown ore of the air vessels on the hydraulic 





main, intended to produce an equable pressure and prevent are of steel plate. 


shocks. 
Fig. 2 isa general elevation of a portion of the railway in the 
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Fig. —DETAILS. 





lengths quite independently of the cylinder by a steel casting 


bolted between the side-frames. The valve gear is of the Gooch 
type, with box links. The weigh shaft is not fitted with a 
balance weight, revers- 
ing being effected by 
an apparatus worked 
by steam, which we 
shall illustrate and 
describe in another im- 
pression, when we give 
an external elevation 
of the engine. The con- 
necting rods are chan- 
nelled. The coupling 
rods are of mild steel, 
channelled and made 
with solid bushed ends. 
The ‘coupling pins are 
placed at the same side 
of the centres as the 
main cranks, the ar- 
rangement being iden- 
tical with that intro- 
duced by Mr. Stroudley 
on the London and 
Brighton Railway. The 
whole of the revolving 
weight, and about one- 
third of the reciprocat- 
ing weight, is balanced 
one-sixth of the latter 
in each pair of coupled 
wheels. 

The side frames are of steel and lin. thick. The buffer beams 
Beneath the cylinders is a flat steel casting, 
which takes the bogie pin. The bogie centre is a circular plate 2ft. 
in diameter with a projection,asshownon page 286, 94in. diameter 








Fig. 2—GENERAL VIEW. 


Exhibition grounds, taken from a photograph. The leading | and 7}in.long. Through this passes the bogie pin, 3in.in diameter ; 
vehicle carries a reservoir containing water under a pressure or { the bogie frames are lin. thick. The bogie pin is slightly in the 
compressed air. This water is used for the patins. | rear of the centre of the wheel-bage, which is said to ease the 
| bogie round curves. The whole bogie is permitted a emall trans- 
| verse a. controlled by two plate springs, with an initial 
ici aa vee ; . tension of about 14 tons and a deflection of about lin. per ton. 
EXPRESS PASSENG ER ENGINE, CHEMIN DE | The driving axles are coupled by balance beams, as Gude, The 
FER DE LOUEST. | axle-boxes are of cast steel. The engine and tender are coupled, 

We illustrate this week a fine passenger engine, exhibited at without elastic buffers, on Roy’s system of oblique buffers, as 
Paris by the Western Railway Company of France. This engine shown on page 286. This system was first used by the company 
has been built from the designs of M. Clerault, engineer-in-chief | 2 1884. Those on the engine have spherical ends. Those on 
' the line. In the workshops of the company at Sotteville, the tender are flat, inclined at an angle of about 50 deg. This 
near Rouen. The company also exhibits a locomotive of smaller | 8‘Tangement prevents lateral motion between the engine and 
dimensions, concerning which we shall have something to say at | tender, but it does not prevent the motion set up when ose 
another time. The exigencies of traffic on certain sections of | 18 traversed. The boiler is fed by two No. 9 Friedman injec- 
the system rendered a powerful engine necessary ; and as this | tors, and Gresham and Craven’s sanding apparatus is fitted. 
implied greater weight, it was determined to distribute the load This is altogether a fine handsome, powerful engine, of excellent 
over four axles instead of three, as in the smaller type known | design and workmanship. The principal dimensions are as 








as Class 621. It will be seen ata glance that the new engine has | follows :— 
much in common with the Adams locomotives on the South- | Length of grate 5ft. Tin. 
Western Railway. M. Clerault has, indeed, with an absence of | a of ditto eds SRS 8ft. 5in. 
prejudice which reflects great credit on him, not hesitated to | Setekt al totem above grate. a om: éin. 
combine some of the best features of English practice with | Tubes, number .. .. .. .. > 195 
special details of his own. Diameter, outside - Sin. 

The boiler of the engine we illustrate—Class 951—is of iron, | on ee * . a 


in three rings, united to each other by double butt straps. The | Thickness of plates. . naa SS ay sce 


pressure carried is 1561b. per square inch ; the fire-box is of | Height of centre of boiler above rail 7ft. Sin 
copper enlarged above to give more room for tubes. The roof | —_* ~— ages) — gs pag 
stays are of steel, each in a single plate. The ends extend | sane a be pan serge 6ft. Shin 
beyond the box at each side, and are carried on angle brackets, Total wheel base .. .. .. 24ft sin. 
rivetted to the sides of the outside fire-box. The box is Length of coupling rods Sft. llin. 
pocketed out near the top in front, to give more room Fane ge — = jy 
for tubes, a system which we believe originated with Mr. Weight, bogie leading axle 9 tons. 
Stroudley. The tube plate in the smoke-box is of copper. The Trailing ditto.. .. .. «. 94 tons. 
smoke-box itself is of steel plate. A gun-metal mud pocket is hte mel driving axle 149 tons. 
rivetted under the barrel, as shown. The tubes are of brass bce pe be OS re | — 
’ . }. Total weight in working order. . e 479 tons. 


The grate is slightly inclined, and fitted at the front end with a 
drop, worked by a screw. The barrel is supported near the 
middle by a sliding plate resting on a cast steel transome 
beam, bolted between the frames. The bearings are inside. 
The boiler is carried at the fire-box end on angle irons, on which | 
it can slide. Lateral motion is prevented by a sliding piece,| THE helmet joint illustrated by the accompanying engravings 
resting in a cross plate rivetted to the side frames just in front is made with the object of reducing the time occupied in making 
of the fire-box shell. | the helmet joint, and the number of parts in the helmet. The 

The cylinders are inside. The slide valves are vertical, | helmet has only one water-tight joint, which is made without 
between the cylinders, Steam is taken into the single valve | the use of bolts or nuts. It can be fitted to the diving dress in 
chest common to both cylinders by two steam pipes, one in | very much less time than is required to adjust the ordinazy 
front, the other behind, as shown in the section, page 286. As | helmet to its dress, and has no loose pieces. The breast-plate 
there is little available space between the backs of the slide valves, | has a circular metallic ring B forming the upper part or collar 
the ports are divided into two lengths. The exhaust is dividedinto | of the breast-plate, and having a groove formed therein to 
two branches passing, the one straight up, the other below and | receive a fillet or beading on the collar C of the dress. The 
round the cylinder. The pistons are of the well-known Swedish | metallic ring is screw-threaded in sections. The helmet also 
type in forged steel. There are four guide bars. The arrange- | has a flange A, which is screw-threaded in sections alternate to 








STOVE’S DIVING HELMET. 











shoulders, draw the collar of the dress through the ring, tLe 
beading will then fall into the groove made to receive it, the 





Flic. 


helmet is then put on and given one sixth of a turn, which her- 
metically seals the flange on the collar of the dress between the 
helmet and breest-plate without the use of a single bolt, nut, 








or brass plate, and without holes in the collar of the dress. The 
sectional engravings, with Figs. 2 and 3, illustrate different sections. 
The helmet and dress is made by Mr. A. E, Stove, 11, Queen 
Victoria-street. 








DEATH OF MR. WILLIAM HARGREAVES. 


WE regret to have to announce the decease of the head of the 
old-established firm of Hick, Hargreaves, and Co., proprietors of 
the Soho Ironworks, Bolton. He died at his residence, Moss 
Bank, Halliwell, near Bolton, on Tuesday, at noon. The deceased 
gentleman, who was in his sixty-eighth year, had been in failing 
health for a considerable period, but his indomitable spirit served 
to enable him continually to visit the works, where over 1000 
men are employed, and supervise affairs there untii a few weeks 
ago, during which he has been confined to his home. Mr. 
Hargreaves, who was born at Westhoughton, near Bolton, entered 
into partnership with Mr. John Hick, of the Soho Ironworks, in 
1842, and the partnership was continued down to 1868, when 
Mr. Hick relinquished his share of the partnership in con- 
sequence of his Parliamentary duties. From that year Mr. 
Hargreaves has been head of the concern, which has expanded 
considerably under his direction. It may be of interest to note 
that this firm was the first to introduce the Corliss engine into 
this country, and has, besides, constructed a vast number of 
mill engines. The firm, too, has achieved considerable celebrity 
in the development of massive hydraulic and electric lighting 
machinery and plant, one of its latest works in this direction 
being the construction of two pairs of engines of 3000-horse 
power, and two other pairs of engines of 10,000-horse power 
for the London Electric Supply Corporation. With regard to 
hydraulic appliances, the firm constructed the whole of the 
gigantic machinery for the new Alexandra graving dock at 
Belfast, this machinery including two pairs of high-pressure 
compeund engines, with a total of 800-horse power, each driving 
a 7ft. diameter centrifugal pump, capable of lifting 60,000 
gallons of water per minute; three Lancashire type steel boilers, 
each 80ft. long, carrying 85 1b. pressure to the square inch; 
also a separate engine and centrifugal pump for keeping the 
dock dry when vessels are in it; together with a series of pen- 
stocks, or sluices, for flooding the dock. The machinery for 
the Alexandra Dock at Liverpool was also supplied by Mr. 
Hargreaves’ firm. Mr. Hargreaves was also the principal pro- 
prietor of the Bolton Iron and Steel Works. The deceased 
gentleman was a Conservative in politics, and had filled various 
public positicns. 
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PARIS EXHIBITION, 1889.—BRITISH SECTION. 


THE following awards have been made in the Industrial Section 


—Classes 6-83 :— 


Acme Electric Works .. 


Adderley and Co., W. A. 
Addis & Sons, James B. 
Alexandre, J. oon 
Allcock and Co., eo 
Alidays & Onions, Ld. 
Allen and Co, N.B. .. 


” ” 


Alliance Aluminium Co. 

imit . 
Aluminium Company... 
Anaglypta Company .. 
Anderson & Son, Ld., D. 
Anglo-American Tin 

Stamping Co., Ld. .. 

Angus & Co., Geo., Ld. 
Appolinaris Co., in 
Apperly, Curtis and Co. 
Appleby Brothers, Ld. 
Ardeshir & a. 

” ” 

3” ” 

” ” 

” ” 


” 

Armitage Bros. 
Armitage, G. Faulkner 
— Mitchell, & 

Co., W. G. 
Asi pial ‘Aspinall & Co. 
Atkinson, J.&E. .. 
Atkinson, Wm. .. 
Augener & Co. 
Australian Wine Im- 

porters, Ld. 
Automatic — Electrical 

Corporation, Limited 
Aveling and Porter 
Avery and Son, Wm. .. 


Avery, Ww. and T. _- <¢ 
Ayling & Sons, Edward 


Aylmer, R. .. os 


Badoureau, Edward 
Bagster and Sons.. 
Baker & Sons, Joseph .. 
Ballard, Stephen .. 
Ballingall and Son 


Bamlett, NC ee 

Banner Sanitation Co. 
Bannister and Annett.. 
Barford and Perkins .. 
Barlow and Jones, Ld. 

ardo, T. J. 

Barry, Ostlere & Co., J. 
Bartleet and Son, Wm. 


Bartrum, pow %& > 
Bastiani, Joseph .. 


Beale, Miss Dorothea ~: 

Beer and Co , George .. 

Belfast Ropework Co., 
Limited - 

Bell and Sons, George... 

Berndes, Sen., and Co., 


Bhumgara, Framjee P. 
” 
” 
” 
” 


Bibby ‘and Baron, L 14... 
Bigex, E... 

” 

” 

” 

” 

»” 

” 

ae eS 
Bingham, George C. .. 
Bird and Co., Fred. .. 
Birnbaum and Sons, B. 


” 32 
Bishop & Sons, Alfred.. 
Blackman Ventilating 

., Limited .. .. 
Blow, Thomas Bates .. 
Boake. "Roberts, & Co... 
Boby, Robert ; 
Bodley, Edwin J. D. 
Borax Co., Limited 


Bradenham Ham Co. .. 
Bradford and Co., T. .. 


Brand and Co. 
Bratby and Hinchcliffe 


Brazier s Sons, Joseph 

Bright Bros., Ld., John 

Brinsmead & Son, John 

British & Foreign Bible 
=e 

British & Foreign School 
Society 

British ‘Horological In- 
stitute . - 

British Section 

British Section (Indian 
Pavilion 

British Stone & Marble 


mpany 
British Trade Journal 
British United Clock 
Company, Limited . 
Broad’s Patent Night 
Light Company. 
Broadbent and Bons, 
omas ; 
Brock and Co., ct. 
Brooke & Sons, Edward 
Brotherhood, Peter 


” " oe 
Brown & Sons, Chas. K, 
Brownfield and Sons, 
William = 
Brown-Westhead, Moore 
and Company, T. C. 
Brunner, Mond, & Co. 
Buchanan & Co. , James 
Bumpus .. o 
Burnside, James > 
Burrell & Sons, Limited, 
Charles.. .. 
Burroughs, Wellcome, 
and Co, - so 
” ” 


” 
Burys and Co., Limited 
Bush and Co., W. J. 
Bushmills Old Disiiory 
ig Limited .. 
ne, Wee ce ee oe 
Cantrell and Cochrane 
Carbutt and Co. .. . 
Carson and Toone 


Carswell and Co., ee 


Ke E 
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G. 
G. 
8. 
G. 
G. 
8. 
G. 
R. 
6 G 
B. 
G. 
8. 
8. 
H. 
8. 
B. 
H. 
B. 
H. 
G. 
8. 
G. 
8. 
HE 
B. 
H. 
H. 
B. 
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B. 
8. 
8. 
8. 
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G. 
B. 
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Carter and Co., + og 
Carter and Co., John . 


Cauty, Miss Lottie .. 
Cellular Clothing Com- 
pany, Limited .. . 
Chamberlin and Smith 
Chambers, W. and R... 
Chance Brothers .. .. 
Christy and Co., Ld. .. 
Christy and Co., Thomas 


Chubb & Sons’ Lock & 
Ge, TM. .. os 

” ” 0 ec 

” ” ” + 

” ” ad 

Clark, Muirhead, “and 
Co., Ld., Latimer . 
Clarke and Sons, W. G. 
Clarke, Samuel ° 


Clarkson, Alexander “ 
Clayton, Aniline Co., Ld 
Clayton (John R.) and 


(Alfred) <. .. 
Clarendon Press, Oxford 
Cleaver and "Sons, F 8. 
Cobbett’s Cricket’ Bat 


Company, Limited .. 
Cocker Brothers, Ld. 


Cocksedge oa +s 
— ee - 
en, B. S. ae tae 

pron A 





-| Coleman and Morton .. 


| ones and Co. , Limited, 


Consett Iron Co., Ia.: 
Continental i 


Oxygen 
Company, Limited .. 
Cook and Co., E. .. 
” ” 
Cooke Brothers 
Copeland & Sons, Ww. Tr. 
Corbett, John, M.P. .. 
, George .. .. 
Corticine Floor Cover- 
ing Company, Ld. .. 
Cotten pan Co., Ld. 
Coventry Machinist Co., 
Limited . 
CredendaSeami 
Tube Com 





ch, 
Crowley & Co., Ld., J. 
Crown Perfumery Co. 
Cunard — ane 
pany, Limited oi 


Fourier Company Ld. 
Currie and Co., Donald 
” ” illiam 

” ” ” 

” ” ” 





| Dallmeyer, J. H. .. 


_| Daniell and Sons, A. B. 
| Davey, Paxman, & Co. 


” ”» 
| Davis & Timmins, Ld. 


Debenham & Freebody 
Dee Oil eiestmog La. 


Denny and Co.” .. 
Dent, Allcroft, and Co. 
Dent and Co., 'E. 
Dewar and Sons, “John 
Dewhurst & Sons, Ld 
ohn .. 
Dixon and Sons, James 
Donegal Industri’l Fund 
” ” 
” ” 


Dorman Sewing M’ chine 
and Engineering ~ 


Doulton and Co. 
” ” 
” ” 


Drysdale Brothers 

Ducker Portable House 
Company, Limited . 

Dunville and Co. 


Eastern Telegraph Com- 
y Limited 


pany 

Ebbw Vale Steel, ‘Iron, 
and Coal Compan ef 

Edgington, Ld., B. 

Edwards and Roberts. 

oO saeeuge Co., 


Electrical Power Storage 
Company, Limited . 
Eley Brothers, Limited 

Elliott m= gel os 
” ** 
muel os 
Ettlinger, ye andJ. .. 
Evans, C Wesley.. . 
Eyre and Spottisw oode 


Facsimile ApparatusCo. 
Fairfield Shipbuildin 

& Engineering Co., La. 
Farmer and Brindley .. 
Farmiloes and Sons, 


ED se os es. os 
Farnley Iron Co., Ld... 
Favre and On, ~ BRS 
Feltham and Co... .. 
Fielding and Platt 
Fisher's Patent Wall 

m= glia tame siaaaa 


Fleet and Co. . 

Fleming and Ferguson 
Fletcher & Co., Thomas 
Forder Brothers & Co. 





Cl. No. 
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Cl. No, Aw'd. 


Forest Department, Go- 
vernment of India 
(Ogilvie, agen, 
andCo.) . 

Forester and Sons, 

Forrestt and Son... .. 

Foster and Son, John. 

Fowler & Co., Ld., J John 

Francis and Co., 

— Son, & ‘Co., c. 

exander . 

Frictionless Engine 
Pac Com 

Frith and Co., F. .. 

Fry and Sons, J. 8. 


Gale and Sons, Geo: 
Galignani Library, 
(Jean-court, C. & A.) 


Galloway & Sons, Ld., 
EMM, 95. o. 26 
Gandy Belt Manufac- 
turing Company, Ld. 
— ), Darton 


Gardner & Co., Starkie 
Garrard and Son, H. W. 
Garvie and Deas .. .. 
Gibson, J. P. neh ae 
Gilbertson and Page .. 
Gilchrist, Percy C. 

Giles an ay MF os 
Gillett and Johnston |. 
Gillman & a Ld. 


Gillott & Sons, J —_ 
Gjers, Mills, and Co. 


Glamorgan Coal Co. . La. 

Glanrafon Slate Quarry 
weve ya J 

Glanvill and Co. , George 

Glenboig Union Fire- 
clay Company, Ld. .. 


” ” ” 
Globe Electrical & Engi- 
neering Company 
Goldsmiths’ Alliance, 
Limi os 


Goldsmiths’ and’ Silver- 
smiths’Company .. 


” ” 
Goode and Co., Thomas 
Gosnell and Co., John.. 
Graham and Biddle .. 
Gray and Son, Joseph. . 
—: Sea: Tea 


one a a 
Greenwood Ma Batley, 
Limited 


Griffith, Farran, and Co. 
Griffiths Brothers & Co. 
Grimshaw and Baxter 
Grosvenor, a and 


Co. . eo 
Grout and Co. 
Grover and Co., Limited 
Gueret, iL. and H. 
Gwaun Cae Gurwen Col- 
liery Company, Ld. .. 


a ~- sg 
Hall and Co. . 


Hambiet, Joseph |. ee 
Hanks and Hailey | on 
Harden Star Lewis and 
Sinclair Company 
Hardy Brothers .. 
Hardy Patent Pick Co., 
Limited 
Harmer and Co. * F. W. 
Harris and Co., Limited, 
Charles and Thomas 
Harris, 8. and H.. 
Harris, Son, and Co., 
Limited, A.. 
“wna McGregor and 


a... A “Patent Knit- 

ting Machine Co. . 
Harvey & Co., Matthew 
Haslam Fire Extin- 
ee nny 


moons 
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Hattersley and “Bon, 
Jonathan . 
Hayes, Edward .. 
Haynes and Co., George 
” ” 
” 


Helliwell, be 

_ - e and Co,, James. " 
enley’s elegra’ 
Works Co., Ld WT. i 

Hermite .. . 

Herring Brothers . 


Dos hy py ge 


- 


Hill and Sons, W. ‘EB. 
Hinde and Son 

Hinde and Sons, Francis 
Hindley, E. 8. 

Hinks and Sons, Ld, J. 
Hodgson, George... .. 
Hogg, Thomas Paul 
Hole and Co., James .. 
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Holland and Co., Ld. .. 
Hollins and Co., W., Ld. 
Hollyer, Frederick ., 
Hopton, Thomas W. 


Horne, William C. 


House Sanitation Co. |. 
Howatson and Co., A... 
Howe Machine Co. 


Lh ” 
Hubert and Co., a 
Hudson, William . 
Hulse and Co. . 
Humber and Co., La. - 
Humphreys, J ames is 
Hunt and Co., W. F. 
Hunt &  Winterbotham, 
Limited ay 
Hunter and English 


Huntsman, B. 
Huxham and Browns . 
Hyde and Co., R. . 
Hydraulic Eng. Co., Ld. 


” ” 


Illus. London News 

(Ingram Brothers) .. 
SS Gas Light 

mpany, Limited . 

Indian Collective Ex: 

hibit of Pottery .. 
Indian Pavilion . 
Island Spinning Co.,L¢ La. 
Isler an 





axeat 
maw 


Jackson and om, Geo, 
Jacobs, Jean A. .. .. 


- 


yy I ~ 
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Jakson and Co., John . 
Jeffery and Co., ‘Alfred... 


Jeffrey andCo. 
Jetinings, George |. So as 
J essop and Sons, Ld, W. 
Com 


| Jeyes’ Sanitary 
pounds Co., os 


.| Johnson .. 


Johnson and Co. 


. | Johnson, Matthey “& Co. 


Joly, Jules oo oe 
eee 


Kenrick and Sons, Arch. 
Kent and Sons, G. B. 
Kepler Ext. of Malt Co. 
King and Co. Ld. _ 
Kirby, Beard, and Co.. 


Kirkaldy, Leaf avi 


Tg, 
Kynoch and Co., Ld., G. 
Lachenal _~ Co... .. 


Sewing Mach. Co., ming 
Lactina and Restorine 
Manufacturing Co. .. 
Ladies’ Work Society . 
Lafayette, James . . 
Lagerman Typotheter 
and Justifier Co., 








8. 
| | Lechertier, Barbe “ Co. 
| Lee Brothers ° 


Lee Spinning | Company 
Proprietors, Tootal 
roadhurst Lee Com- 
pany. Limited).. .. 
Leeds Forge Co., Ld. .. 
Leeds” L. W. Patent 
—— Warming a oa 
‘ompany, Limi 
Le — Thompeon, and 


and Lewis . 
Liebig’s es of Meat 
Compan 
Sanetin. Ady & Co. 
Lister and Co., Limited 
Lister and Co. i 


London and North- 
Western Railway Co., 
EMO * 90 os 05 

London and Provincial 
Dairy Company... . 

” ” ” 

London, Brighton, and 
South Coast arene 
— — ss 


London, Cha’ Chatham; and 
Dover Railway Co. .. 

London Manure Co., La. 

London RubberPrinting 
Company ° 


London Water ‘Meter 
Company, Limited .. 





” ” 
Londonderry, Marquis of 
Lowood & Co.,J .Grayson 

” ” » 

” ” ” 





& Lucigen Light Company 


Lye and So: 


M. | McCarthy and Sons, J. 


Macfarlane, Lang, an 
ited 


¥ i sles 
Macintyre & Co., James 
McMullen and Son, H. 
McNeil andCo. .. .. 
Macniven 4 oheptde 
Maignen’s re e 
and Anti-Calcaire Co., 
Limited 
Maleham and Yeomans 
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Tue Crry anD GuILDs oF LoNDON INsTITUTE.—The evening 
classes of the City and Guilds Technica! College, Finsbury, 
re-opened on Monday, September 30th. es is given in the 
Applied Art Department in technical painting, elling and 
designing, art metal work, furniture design an china making. 
Special courses are given for carpenters, Don gyre bricklayers, 
metal plate workers, and the building trades generally. Classes 
are also held for those engaged in electrical, mechanical, and 
chemical industries. In connection with all the courses of lectures, 
there is a corresponding course of practical instruction in labora- 
tory, workship, or drawing-office. The main object of the college 
is he impart sound instruction to prepare students more for indus- 
| oe than for examinations. The fées vary from 6s, to 
3s ota period of about eight months, Apprentices under twenty 
are admitted at half-fees, 











Oct. 4, 1889. 





THE ENGINEER. 


297 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 

TRADE continues good ; indeed it may be termed excellent. There 
js no lack of work in any department. The course of the other 
chief iron and steel markets of the kingdom encourages local iron 
and steel masters, and ail bodes well for the last quarter of the 
year. Upon this we have now entered, and there is no reason to 
anticipate any decline during that period of the prosperity which 
is now current, On the contrary, there is every encouragement to 
hope for a well-maintained activity. 

The final quarter of the year seems tikely to be a time of good 
ices, as at as sustained vigour in demand. This week coal has 
ase officially advanced ls. per ton, and there is every prospect 
of ironworkers’ wages going higher before the end of the year. Pig 
jron is also sure to earer, since voke continues to rise rapidly, 
the advance of 5 per cent. in miners’ wages which is given by the 
South and West Yorkshire coalowners from October Ist and by 
many of the other colliery districts of the kingdom, necessitating a 
corresponding advance in coke, 

Indeed the coke question is hecoming a very serious one, Welsh 
coke has been advanced 3s, per ton within the last few weeks, and 
the owners state that further advances will have to be declared. 
South Yorkshire and Derbyshire cokes are also advanced. What 
this means to the blast furnace proprietor can be easily understood 
when it is remembered how important a factor coke forms in the 

roduction of a ton of pig iron, 

Many of the pig makers are attempting to meet the difficulty of 
the high price of coke by making new furnace mixtures, But it is 
not an easy matter to do this satisfactorily, since, unless great care 
is exercised, the quality of the pig is injured ; and with so much 
competition as there is at the present time in the pig trade, pro- 
ducers are especially desirous to avoid any deterioration in quality. 
The question is, however, one which has to be faced, and con- 
sumers must not be surprised at the prices which pigs have reached, 
and are likely to reach, when they remember the arbitrary manner 
in which the proprietors of coke ovens are dealing with the furnace 
owners, 

This week pig iron is further advanced, and Northamptons and 
Derbyshires have got up in some instances to 56s, and 57s, per ton 
for best sorts, and Lincolnshires 58s. 6d. to 59s.; and some choice 
brands are quoted even as high as 62s, 6d. Such a price as this 
last, however, practically puts the metal off the market ; and this 
is in reality the object with which in some cases such a price is 
quoted, makers not desiring ro | more orders at present. 

Staffordshire pigs are quoted 62s, 6d. to 65s. for hot blast all 
mines; medium sorts, 52s. 6d. to 55s,; and cinder qualities, 45s. 

All the trade are now awaiting the October quarterly meetings, 
which are due a week hence, namely, on October 9th in Wolver- 
hampton, and October 10th in Birmingham. What course prices 
will then take is undecided. It is admitted on all hands that iron 
will be dearer, alike as regards pigs and finished, but to what 
extent is not quite clear. It is hardly expected that there will be 
any declared advance in marked bars, but other descriptions of 
iron are certain toshare a rise. With pigs, and coal and coke, and 
wages going up as now, it cannot be otherwise. Buyers must 
therefore be prepared to find the market very stiff, and I should 
not be surprised if some of those from a distance were a little 
astonished at their experience. Merchants will find makers 

repared to give way in hardly any instance, and full prices will 
be generally demanded. This may be taken as certain. 

The sheet makers, alike iron and steel, will be found at next 
week's quarterly meetings to be stronger in ~ than they have 
been for a long time past. The works are all well full of orders, 
and the contracts on the books show full ee ahead for 
some time. At date, sheets of 20 w.g. for galvanising are quoted 
at the full association figure of £8 5s,; 24 w.g., £8 15s.; and 27 g. 
£9 15s,, with the usual extra for 28g. These are the minimum 
figures, some makers ask more, 

On ’Change in Birmingham to-day—Thursday—the sheet makers 
were very strong, and were, to a considerable extent, independent 
in the matter of orders, The demand from the galvanisers is 
steady, and galvanised corrugated sheets are quoted £13 10s. to 
£14 f.0.b. Liverpool. Sheets for spade and shovel making, cut 
to sizes, have got up to £11 and £12 per ton, and stamping sheets 
have advanced enormously during the revival. Nail and tack 
sheets have advanced to prices to which the cut-nail makers have 
been strangers for a long time. 

Common bars have advanced from £4 15s. to £6 15s, and £7 per 
ton, and lock strip has advanced some £2 10s, to £3 per ton; so 
too has small bar iron used by the wrought iron odd-worl: 
makers and such like consumers. Marked bars remain at £8, 
with £8 12s, 6d. as the Earl of Dudley's quotations ; and these 
figures are likely to be confirmed on quarter day. Some of the 
marked bar makers are in receipt of more orders, and the turn of 
the quarter has affected them favourably, orders having been kept 
back the last two or three weeks by some buyers, so as not to swell 
the quarter’s accounts. The shipping demand is not so good as it 
might well be and as could be desired, Australian orders hanging 
fire a good deal. Still, with South America, South Africa, India, 
and some other markets, a considerable trade in bars is doing, and 
also, of course, to a fair extent with the Australias themselves, 

Shipping orders are under execution by the thin sheet makers 
for the Mediterranean markets, for Spain, for Australia, and for 
North America. Some firms have large orders in hand for certain 
of these markets, and speak well of prospects. But the non- 
success of the negotiations for a syndicate, or new joint stock 
amalgamation company, in this trade bas been a vexatious dis- 
appointment to some of the makers. Perseverance and patience, 
however, may result in better prices even in the best sheet trade, 
and certainly all the other makers hope it may be so, The basis 
price is now £10 to £11 per ton for common sorts, and superior 
are £11 to £12 as a basis. 

Hoops are in fair request, and makers do not much complain. 
For gas tube strip, makers, however, seem of the two to be best 
employed. The wrought iron tube makers are now getting busy 
on season orders for gas tubes, and this is occasioning plenty of 
activity amongst the strip makers, Hoops are quoted £7 10s. per 
ton at the works, and gas strip £7, with the Association extras, 

The formation of a sliding scale to regulate the wages of iron- 
workers has not yet been successfully concluded, but negotiations 
are still in ee. At an important — of the Midland Iron 
and Steel Wages Board this week, the employers’ section of the 
Board made an offer as to what they thought should be the basis 
of the scale, but the men refused it on the ground that it was not 
sufficiently liberal ; but ultimately the meeting adjourned for the 
pty weeny delegates to consult their constituents again, Formerly 
the basis of the sliding scale was a shilling wage for every £1 on the 
selling price of iron, with an added premium of sixpence per 
ton ; so that with iron at £8 per ton, puddlers’ wages would be 
8s, 6d. Nine years ago the premium was advanced by Mr. Richard 
Chamberlain’s award to ninepence per ton, raising the relative 
wage for iron at £8 per ton to 8s, 9d. per ton. For the 
reformation of the scale the employers this week pro 
equal <r, * to pounds as before, but offered to advance the 
premium to 1s. 6d., and this, they urged, would give the men an 
advance next December. The operative delegates stood out for 
1s, 9d. This sum, the employers answered, would mean placing 
the Staffordshire ironmasters in an unfavourable position in com- 
parison with North of England masters, and it might perhaps lead 
to the Staffordshire ironmasters being undersold by those of the 
North. The operative delegates agreed to consult their con- 
stituents on the matter, and, as above stated, the meeting 
adjourned until the 21st inst. The accountants to the Board were 
also requested to take out the average selling price for September 
and October as further material for a scale basis, should any further 
material ultimately be found necessary. This last return will, it is 





anticipated, show an advance of as much as 8s, or 10s, upon the 
selling prices for July and August, because old low-priced con- 
tracts are getting now worked off, and makers are selling at 
recent advances, 

Coal has been advanced since my last 1s, a ton and slack 3d. 
per ton, for wages have gone up 2d. per day to thick coal miners 
and 14d. per day thin coal, the former obtaining 4s, per day and 
the latter 3s, 2d. This arrangement is on the average 
selling price of coal, and slack in South Staffordshire and East 
Worcestershire for June, July, and August, which has been de- 
clared to be 6s. 1d. ‘This advance to colliers brings them back to 
the rate of wages paid as long ago as 1875. 

Satisfaction is expressed among the coalmasters of the district 
that the South Staffordshire Mines Drainage Commissioners were 
able, at their annual meeting in Wolverhampton on Wednesday, to 
give a better report than has been possible for many years. The 
general revenue account showed a surplus balance of £10,087. The 
unwatering of the Bilston Pound was reported to be still proceed- 
ing, and arrangements are being made to unwater the Wednesbur; 
district. Thus there will be thrown open very large areas of coal- 
bearing strata, which have been drowned out for years past. Much 
of the recent success of the Commission is admitted, on all hands, 

oe due to the general manager, Mr. Edmund Howl. 








NOTES FROM LANCASHIRE. 
(Form our own Correspondent.) 


Manchester.—The whole tendency of the iron market here con- 
tinues in the direction of a strong upward movement in prices, 
During the past month there has been a very large reduction in 
the quantity of all descriptions of raw material heid in store, the 
stocks of warrants at Glasgow having been reduced by upwards of 
15,000 tons, and those at Middlesbrough by over 7000 tons. In 
addition to this, makers have been almost denuded of stocks, and 
merchants are apparently in the position that they have practically 
sold out the bulk of the iron which they have been holding. This, 
of course, is a sufficient indication that the production of pig iron 
is not keeping pace with requirements for consumption; and 
with no present indication of any lessening in the wants of 
users, the outlook for the future is rily ing a 
serious aspect so far as buyers are concerned, It is, how- 
ever, not only the rapidly diminishing supplies of iron, but 
the position is being rendered still more acute by the ae 
increasing cost of producti rily following upon ad- 
vancing wages and higher-priced raw materials. In many cases 
makers of pig iron are already in the position that they are 
unable to bovk further orders for this year’s delivery, and in view 
of the uncertainty as to the price they may have to pay for coke, 
they are unwilling to commit themselves to any engagements for 
next year. Even where makers have iron to sell, they are ve! 
chary about entertaining further orders, except at prices whic 
buyers hesitate to give, and the outlook altogether is one of con- 
siderable anxiety. Inthe steel trade very much the same condition 
prevails, stocks of hematites having also undergone a very large 
reduction during the last month or so, whilst makers are for the 
most part fully sold for the next few months for all that they can 
produce. Inthe manufactured iron trade, prices, so far as local 
makers are concerned, have not shown quite the strong upward 
tendency as in some other districts, and they are not under so 
heavy a pressure of orders as is apparently the case with the North 
Staffordshire houses. The further upward movement which is 
almost certain in the Staffordshire district will, however, undoubtedly 
strengthen the position of makers here, and although so far they 
bave not in all cases been able to get very readily the full list rates, 
there is no doubt that after the ensuing quarterly meetings prices 
will make a decided upward move. . 

The Manchester iron market on Tuesday was well attended, and 
a strong tone prevailed all through, with a further advance in 
—_— being quoted on nearly all descriptions of pig iron, except 

ocal makes. There was perhaps no disposition to buy heavily 
beyond actual requirements at the advanced rates which makers 
are now quoting, but wherever iron was to be picked up at any- 
thing under the full current market rates it was readily saleable, 
even at prices considerably in advance of those which could have 
been obtained last week. For Lancashire pig iron, which is now the 
cheapest brand in the market, makers remain very firm at 52s. 6d. 
for om to 53s. 6d. for foundry, less 24, delivered equal to Man- 
chester, and on the basis of these figures they have more business 
offering them than they care to entertain. In district brands prices 
continue irregular, makers, in some instances, quoting prices which 
are really prohibitive. In Lincolnshire iron, however, business has 
been done at 55s. 6d. to 56s. 6d., less 24, delivered here, and the best 
foundry Derbyshire has been sold at about 58s. 6d. , less 24. delivered 
here. Lincolnshire foundry iron is, however, being quoted nominally 
as high as 58s., whilst, on the other hand, some of the lower class 
foundry brands of Derbyshire have been selling freely at 55s. 6d., 
less 24, delivered here. The low sellers, however, have apparently 
booked quite as much iron as they can for the present, and are 
now holding out for rather better prices, The continued steady 
upward movement in warrants, although it has fluctuated slightly 
during the last couple of days, has necessarily given a decidedly 
stronger tone to outside brands offering in this market. Some of 
the Scotch brands have advanced fully 5s. to 6s. per ton during the 
t fortnight, and Eglinton, the cheapest Scotch iron offering 
ere, is now quoted at about 54s. 6d. delivered at the Lancashire 
rts, which is equal to about 60s,, net cash, delivered Manchester. 
ous of the Scotch brands are now altogether out of the market, 
makers having nothing whatever to sell for the current year, and 
declining to quote at all for delivery next year. Middlesbrough 
iron has advanced about ls. per ton during the week, good foundry 
qualities being not now quoted at anything under 54s, 10d., net 
cash, delivered equal to Manchester, and even at this figure makers 
are very chary about selling. 

In hematites there is not much doing, but makers have very 
little to offer, and prices show a strong upward tendency ; business, 
when it has been done, being on the basis of about 67s. 6d., less 
24, for good cape | qualities delivered in the Manchester district. 

Steel plates suitable for boiler-making purposes continue only in 
limited request, but prices show a decided tendency to harden, 
£9 10s. being now the general quotation for delivery to consumers 
in the neighbourhood of Manchester. It can scarcely be said that 
this figure has so far been got on business of any importance, but 
£9 7s, 6d. presents the minimum price at which buyers have been 
able to place out their orders, and moderate transactions have taken 
place on that basis, 

In the manufactured iron trade a moderate busi is 








at the Grangemouth Dockyard Company’s works, also at their new 
shipyard at Alloa; and Messrs. Napier, Shanks, and Bell, of 
Glasgow, report that on one occasion they put in a total of 2377 
iin. rivets in one day with two machines. Satisfactory testimonials 
have also been received from a number of other works, and these 
machines certainly seem to be largely taking the place of rivetters 
driven on the hydraulic principle. ; 

In the coal trade, although it can scarcely be said that there is 
any very appreciable improvement so far as the actual demand is 
concerned, the month hus opened with a pretty general advance 
on the price of all descriptions of round coal, but in engine classes 
of fuel supplies are still too plentiful in the market to enable col- 
liery proprietors to materially advance their rates, although here 
and there they have been put up, and the tendency is to harden. 
The better qualities of round coal suitable for house fire 
purposes are moving off fairly well, and there is a generally 
active d d for the sorts, both for inland require- 
ments in connection with iron making and manufacturing pur- 
poses and also for shipment, but there is no scarcity of sup- 
plies, and even with the get not at all up to the full average pro- 
duction, the output is more than equal to meet requirements, In 
the West Lancashire districts, house-fire coals have been generally 
advanced ls. per ton, and steam and forge coals 6d. to 1s. per ton. 
In the Manchester district, house-fire coals have been advanced 
10d., and steam and forge coals to a similar extent, but not quite 
so generally as house-fire qualities. Buyers are not paying the 
advanced prices at all readily, and in some instances there is 
already a slight giving way upon the full list rates, but quoted 
age at the pit mouth may generally be given at about lls. up to 

2s, for best coals, 9s. 6d. to 10s, for seconds, and 8s. to 8s. 6d. 

for steam and forge coals. Engine classes of fuel remain practi- 
cally much the same as last month, the better qualities of burgy 
averaging 5s. 6d. to 6s.; best slack, 4s. 6d. to 5s.; and common sorts, 
3s. 6d. to 4s, per ton, 

For shipment prices have gone up about 3s. per ton, steam coal 
being now quoted at about 9s. 6d., and house-fire coal at 11s. to 
12s., delivered at the ports on the Mersey. 

In accordance with the arrangement come to earlier in the 
year, the colliers with the commencement of the present month 
receive a further advance in wages of 5 per cent., making a total 
advance of 20 per cent- during the past twelve months, 

The various well-known special types of lamps constructed to burn 
common creosote oil, and at the same time to give out very power- 
ful lights suitable for works and large open spaces, have already 
been fully described in THE ENGINEER, but a furtber step in per- 
fecting this class of lamp has been made by Mr. W. Gilbert Robin- 
son, of Elland, which it may be interesting to notice. In most of 
the existing lamps some mechanical arrangement is required for 
operating the light, but in the lamp introduced by Mr. Robinson, 
which he has termed the “Climax” light, he utilises the heat 
generated in the burner for dispensing with all mechanical 
arrangements, After the oil tank has been filled, a handful of 
oily waste saturated with paraffin is placed in the burner and 
lighted. When the burner has become heated by this means 
the oil is turned on, and in a few seconds the gas generated 
in the burner issues from the jet at a sufficient pressure, and 
the pressure thus obtained is all that is required to operate 
the light. In the well-known Wells light, manufactured by A. C. 
Wells and Co., of Manchester and London, a new handy type has 
been introduced specially designed for extreme portability and 
lightness. The — of the lamp is exactly the same as in the 
ordinary Wells light which has been already described. The oil 
is pumped into the tank, and compresses the air already inside. 
When the burner has been heated the valve is opened, the oil 
ascends, and, being vaporiséd in the hot burner, issues in a 

werful flame of dazzling whiteness. The tank of this small 
amp is constructed of galvanised plate, and the crown is made in 
one casting, which includes all the bosses for fittings, handles, &c. 
The weight when full is only about 71 lb., and the handle being on 
the top, the lamp can be readily carried from place to place as 
required. 

Barrow.—A further improvement has been shown in the hema- 
tite pig iron trade this week, and business on a large scale has been 
done in both Bessemer and forge qualities. The demand remains 
very large for both prompt and forward deliveries, and makers are 
fully employed for months to come at an increased rate of output. 
The production, however, is not greater than the delivery, and 
there is as a consequence no accumulation of stocks. The make of 
the district is very large, and is certainly much fuller than it has 
been at any time during the past fifteen years, and the prospects 
of a continuance of the present state of things are oright and 
cheerful. The winter will assuredly be brisk, and orders-are 
already held for next spring to a large extent. There is, in fact, a 
brighter outlook in the iron trade than for many years 
Prices have further advanced to 57s. 6d. per ton net, f.o.b., for 
parcels of mixed numbers of Bessemer iron, and 56s, 9d. for No. 3 
forge and foundry qualities. The market for steel is exceedingly 
brisk on all hands, and steel rails are a conspicuous feature in the 
trade, being, in fact, in fuller request than makers can possibly 
deal with. Heavy sections of rails are quoted at £5 7s. 6d. perton 
net, f.o.b., light sections at £6 fs,, and colliery rails at £6 15s, per 
ton, The mills are fully employed, and the output is at its full maxi- 
mum. Insteel shipbuilding material there is a very brisk trade, and 
makers are more fully supplied with orders than their capacity of 
production merits, akers are, in fact, so fully sold forward that 
they cannot entertain all the new orders coming tohand. Plates are 
firm at £7 5s., and angles at £6 10s. In other departments of the 
steel trade—billets, tin-plate bars, hoops, blooms, &c.—there is a 
very brisk business doing, regular and full employment for the 
mills, and a wealth of orders in hand. Shipbuilders are particu- 
larly busy, and are clearing their yards of large orders preparatory 
to the acceptance of heavy and important contracts for the 
Admiralty and the mercantile marine. Business is likely to be 
even more active in shipbuilding and engineering, and builders are 
anticipating this prospect by the preparations now in progress. 
On Saturday the Naval Construction and Armaments Company 
launched, at Barrow, the Pacific steamer Arequipa, being a sister 
steamer to the s.s, Santiago recently delivered by this company to 
the owners, and both of which are intended for the Pacific coast 
trade. The British and African steamer Boma, built at Barrow by 
the Naval Construction and Armaments Company, left Barrow 
for Liverpool on Sunday, and had a most successful trial 
trip. A sister ship to the Boma, to be named the Matadi, 
will be launched next week, as also a small steamer for Messrs, 
Lamport and Holt. Immediately after launching the Arequipa on 
Saturday a portion of the keel of H.M. ship Naiad was laid in the 
same berth. At Whitehaven last Thursday, the 25th ult., an 








5S 
forward, with a decided stiffening tendency in prices. Local 
makers in some instances still find a difficulty in getting £7 for 
bars delivered in the Manchester district, but this is the minimum 
quoted price, and, in so far as North Staffordshire qualities are 
concerned, most of the makers have ceased quoting at allvin anti- 
cipation of a further advance of 5s, per ton at the ensuing quarterly 
meetings. Hoops average £7 5s, to £7 6s., and sheets about £8 lis. 
per ton, delivered in the Manchester district, 

The condition of the engineering branches of industry remains 
[aap d unchanged from what | reported recently. Activity is 

ully maintained, with one or two exceptions, throughout all ee 
ments, and new work coming forward generally quite as freely as 
ever, 

Iron and steel founders, nut and bolt makers, and manufacturers 
of all descriptions of fittings for engineering work are fully sup- 
plied with orders, and in some departments have work on hand to 
carry them through the next three or four months, 

The pneumatic rivetting machines introduced to this country by 
Messrs, De Bergue and Co., of Manchester, seem to be getting into 
very general use throughout the principal English ironworks, 
They are now being used for rivetting up the lattice bridge carry- 
ing the Great Northern Railway over the river Trent at Seon, 





ident happened on the occasion of the launch of the four-masted 
sailing ship Englethorn. Her ways d as the launch was half 
completed, and the ship embedded her keel in the sand, and half 
turned over, in which critical position she still remains, although 
special efforts have been made to get her out of her present perilous 
position, A similar accident happened at Whitehaven on the 
occasion of the last launch a few months ago. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


On Tuesday last the Yorkshire coalowners made a further 
advance in prices. Several of the proprietors limited the increase 
to from 5d. to 6d. per ton, but in many instances the quotations 
were raised from 5d. to ls. 3d. per ton, according to quality. 
Messrs. Newton, Chambers, and Company, Thornecliffe, whose 
quotations are important, as they send the om quantity of coal 
by rail to London, are now asking 16s. 6d. and 14s. 7d. for the 
best qualities, while for secondary sorts their quotations 
are 13s, 4d., 12s, 11d., and 10s. 10d. per ton. It is interesting 
to note that in October, 1888, house coal was 2s, ld. and 
2s, 6d. per ton cheaper and inferior qualities were from 
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3s. to 3s. 6d. per ton lower. Manufacturing fuel has also 
been advanced from 5d. to 6d. per ton. coke is now 
17s. per ton, this being about 4s. per ton dearer than in October of 
1888. The demand for coke is exceedingly brisk, the entire output 
being promptly put into consumption. Several of our leading 
Yorkshire colliery proprietors express doubts as to their ability to 
maintain the maximum advances now imposed. At present there is 
an excessive demand, owing to winter stocking being in process 
of completion. But a few days will see consumers fully stocked, 
while the approach of winter will shut up the Baltic ports. Under 
these circumstances it seems impossible for the present prices of 
coal to be kept up unless the winter should be one of exceptional 
severity. The further advance in values is caused by the second 
instalment of the 10 per cent. increase of miners’ wages being paid 
to-day—Thursday. 

The executive committee of the Yorkshire Miners’ Association 
met at Barnsley this week under the chairmanship of Mr. Benjamin 
Pickard, M.P. Several subjects were considered, and the most 
important resolution passed was one deciding that pit-gate meet- 
ings should be held immediately for the purpose of taking a vote as 
to whether the miners of Yorkshire are in favour of a working day 
of eight hours from bank to bank. The results of these meetings 
are to be forwarded to Barnsley before Monday next, October 7th. 
This is a question which has long been under discussion in the York- 
shire district, and, ir fact, has been included in the Yorkshire pro- 
gramme of reforms to be achieved. Other counties are not quite 
so enthusiastic in its favour, but as Yorkshire usually leads the 
way in the matter of colliery changes, it is expected that the result 
of the new agitation will he in favour of the system now being 
discussed. It almost seems as if we are to have a fresh agitation 
in regard to the miners’ wages. Speaking at Sheffield on Tuesday 
night, Mr. Benjamin Pickard said that the advance in prices and 
the improvement in trade had been so great, that he fully expected 
Mr. J. D. Ellis, who agen at the previous conference, to call 
upon the miners or their representatives to meet him to inform 
them that the times were so good that the owners intended to give 
another advance in wages. ‘‘He believed that would be done.” 
It is only fair to Mr. Pickard to add that he went on to say ‘‘ that 
he did not think they were going to press for it, because the times 
were with the miners.” 

No further orders have been placed during the week in the 
armour-plate mills, which, however, are very busy on work for 
Russia and Spain in addition to our own Government. The first 
batch of plates for the Royal Sovereign have been delivered, and 
Messrs. Cammell and Co. are also sending away part of the armour 
for the new Russian warships, the Twelve Apostles and the Emperor 
Nicholas I., and another ship. The new contracts for the Admiralty 
scheme are expected every day. Iron continues very firm, though 
we have no advance in prices to note this week, rates continuing 
at: Hematites, 64s. to 66s. per ton; and common forge and foundry 
iron, 50s. to 54s. per ton at Sheffield. At Christmas last year 
Seneeiee were 53s. 6d., forge iron 34s., and foundry iron 38s. per 

on. 








THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, the tone was one of great confidence, and a 
large amount of business was done. Speculators are now exceed- 
ingly active both at Middlesbrough and Glasgow, and prices are in 
consequence advancing rapidly. For prompt delivery merchants 
are quoting 45s. 6d. per ton for No. 3 g.m.b., which represents an 
advance of Is. on the price current of the previous Tuesday. Sales 
have been made at this figure, though 45s. 3d. is more like the 
price recently paid by most buyers. For delivery to the end of the 

ear 46s. is now asked, and there is no doubt that even more will 

ve to be paid before long. Makers generally ask 46s. per ton for 
early delivery. Some of them are, however, out of the market 
altogether, having disposed of all they can deliver to the end of 
the year. For delivery next year they will not, at present, com- 
mit themselves. The demand from Scotland is again brisk, and 
the general market is considerably strengthened thereby. For 
forge iron 44s, 6d. per ton is now demanded, which represents a 
rise of 2s. in less than a month. On Tuesday next the quarterly 
meeting of the iron trade will be held in the Exchange Hall, 
Middlesbrough. 

Warrants which were sold at 45s, at the beginning of last week, 
have now advanced to 45s. 4d. per ton. 

The stock of pig iron in Messrs. Connal and Company’s Glasgow 
store amounted on Monday last to 1,004,041 tons, being a decrease 
of 14,387 tons since the Ist of September. During the same period 


a prolonged discussion on the present condition of the trade, the 
owners made an offer of an immediate advance of 3 per cent. This 
offer was accepted by the deputation on behalf of those repre- 
sented, and so any disturbance is, for the present, happily avoided. 

Mr. Waterhouse’s bi-monthly report on the position of the manu- 
factured ironworks connected with the Sead of Arbitration was 
issued on the 24th ult. The period covered thereby included the 
months of July and August. The average net selling price 
realised at makers’ works was £5 lls. 7d., which is 3s. 1ld. more 
than that of the previous period. This advance is not sufficient to 
affect wages, which will therefore remain the same until the next 
report is due, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THE advance in the price of pig iron warrants continued stead 
till the early part of this week, when the fi reached was 50s. 1d. 
cash. A reaction then set in, and a considerable quantity of iron 
was placed upon the market, with the result that prices were 
depressed. The fall is ascribed to the fact that a number of specu- 
lative operators had determined to take their profit when 50s. had 
been reached, and also to the effect of a less wy mere eager as 
to the shipments at Middlesbrough during September. But 
although the market has been less firm in the course of the last 
few days, there is, on the whole, a confident feeling that compara- 
tively good prices may be maintained for a considerable time. The 
shipments of pig iron in the past week amounted to 10,523 tons, as 
compared with 11,609 in the same week of 1888; and they em- 
braced, to the United States, 800 tons; Canada, 2494; India, 115; 
Australia, 500; France, 120; Italy, 210; Germany, 1095; Holland, 
800; Belgium, 170; and smaller quantities elsewhere, the coastwise 
shipments being 3294 against 5570 tons, 

he prices of makers’ pigs have again been advanced all round: 
—Gartsherrie, f.o.b. at Glasgow, No. 1 is quoted at 64s, per ton; 
No. 3, 58s.; Coltness, 68s. and 59s.; Langloan, 68s. and 59s.; 
Summerlee, 6fis. and 58s.; Calder, 65s. and 56s.; Carnbroe, 55s, 
and 53s.; Clyde, 60s. and 55s.; Monkland, 51s. and 50s.; Govan, 
at Broomielaw, 51s. and 50s.; Shotts, at Leith, 65s. and 57s. 6d.; 
Carron, at Grangemouth, 65s, and 57s. 6d.; Glengarn: at 
Ardrossan, 62s. 6d. and 57s.; Eglinton, 52s. 6d. and 51s. 6d. ; - 
mellington, 53s. 6d. and 52s, 6d. There is no change in the 
number of furnaces in blast. 

The makers of malleable iron goods continue very busy. There 
bas been some talk of a further advance in prices, in consequence 
of the great and steady advance in the cost of the raw material, 
and if this advance continues it will soon be necessary to issue new 
price lists. It has transpired that merchants have, in some few 
cases, been selling iron at lower rates than makers, but it is 
believed that in the present circumstances of the trade these trans- 
actions must early be discontinued. There is a very good demand 
for iron ship plates of the Scottish make, for which as much as 
£7 15s., less 5 per cent., is being paid. Makers report that they 
have obtained as much as £6 7s. 6d., less 5 per cent., for branded 
iron for India, which is about £2. ton over the price current at 
this time last year. The firm price of common bars is £6 10s, to 
£6 1ds.; best bars, £7 to £7 5s.; nail rods, £6 12s. 6d.; hoo 
£7 12s. 6d.; angles, £6 10s. to £6 12s. 6d.; and plates, £7 12s. 6d. 
to £7 15s.—all less the usual trade discount of 5 per cent., for 
delivery in the Glasgow district. 

There is great activity in the steel trade, in which a number of 
fresh orders for shipbuilding materials have been placed. The 
makers have advanced the prices of angles and ship plates 2s. 6d. 
a ton, and the quotations of the best houses now are, for angles, 
£6 12s. 6d. to £6 15s.; boiler plates, £8 17s. 6d. to £9 2s. 6d.; 
ship plates, £7 15s.; and bars £7 5s. to £7 7s, 6d., all less 5 per 
cent. discount. 

During the past week there was shipped from Glasgow 
machinery to the value of £35,800, a great part of which was 
sugar-crushing plant for the West Indies; sewing machines, 
£8215 ; steel goods, £9100; and general iron goods, £30,500. 

The coal trade is much hampered by the restrictive policy of the 
colliers, who are working so badly that the supply of cvals in the 
market is quite inadequate to the demand. This difficulty is 
particularly felt in the shipping department, shippers having, in 
not a few instances, been unable to complete implement orders for 
lack of coals. A great injury is thus being done to trade, as 
vessels that might bave loaded at Scotch ports are being sent else- 
where. Main coal is selling f.o.b. at Glasgow at 8s. to 8s. 3d. per 
ton ; splint, 8s. 9d. to 9s. 3d.; ell, 8s. 3d. to 8s. 9d.; and steam 
coals at 9s, 6d. to 10s. per ton. 

The Glasgow Corporation Gas Trust has within the last few days 

tracted for about 100,000 tons of coals, and the prices paid 





their stock at Middlesbrough declined 7483 tons, the q y 
finally held being 175,856 tons. 

There is a steady demand for finished iron; all the works are in 
full operation, and the pressure for delivery continues very great. 
Prices are well maintained. Common bars and ship plates are 
offered at £6 10s. per ton, and angles at £6 5s., all f.o.b. at makers’ 
works, less 2} per cent. discount. , 

A good business is being done in steel, plates of shipbuilding 
quality are offered at £7 5s., and angles at £6 12s. 6d.; heavy 
rails are worth from £5 5s. to £5 10s. 

Shipments of pig iron during the month of September were not 
quite up to the average. The total quantity sent away was 
69,904 tons ; of this, 19,464 tons went to Scotland, 23,667 tons to 
Germany, 6311 tons to Holland, 24,240 tons to Belgium; of manu- 
factured iron, 17,573 tons were exported, whereof 5257 tons went 
to the Argentine Republic, and 3747 tons to India. The total 

bip ts of finished steel reached 18,738 tons, of which 6494 tons 
were sent to India, and 3500 tons to the United States. 

Lord Londonderry inaugurated on the 25th ult. the new sea 
wall and Headland promenade at Hartlepool with the usual for- 
malities. The wall is a public work of some magnitude and im- 
portance. It is 3340ft. long, and varies in height from 20ft. to 
27ft. It is 11ft. thick at the bottom and 8ft. at the top. In 
the course of its construction 7000 cubic yards of rock were re- 
moved and 40,000 tons of concrete were used. The promenade 
covers an area of 14,000 square yards, and absorbed 103,000 
cubic yards of material in its formation. It is coated on the 
—— asphalte. The history of the undertaking is as follows: 
—Hartlepool, or Old Hartlepool as it is usually called, to distin- 
guish it from West Hartlepool, which is of more recent origin, 
stands upon a promontory known as the “Heigh” or ‘‘ Head- 
land,” a limestone cliff which has always been liable to crumble 
away under the action of the sea. Formerly there was a reef of 
rocks skirting the base, which acted as a natural protection. But 
in the year 1832 this was removed by the Dock and Railway Com- 
pany, and the material obtained thereby was used in building the 
dock walls. Ever since then the sea has been able to reach the 
cliff with its full force, at high tides, and has gradually disinte- 
grated it. A sea wall has long been regarded as the only 
mode of meeting the difficulty, but the question of who was 
to pay the cost was for long an unanswered one, and consequently 
nothing was done. In 1881 the Right Hon. Joseph Chamberlain, 
then President of the Board of Trade, was asked to decide whether 
the Hartlepool Corporation or the Port and Harbour Commis- 
sioners should do the work. His award, made the following year, 
was to the effect that the work should be executed and paid for 
jointly by the two authorities, in the proportion of two-thirds by 
the rn opens and one-third by the Commissioners; and that it 
should controlled by a committee similarly constituted. An 
Act of Parliament was passed in 1885, legalising this arrangement. 
The work was commenced in January, 1886, and has just been 
finally completed. It is undoubtedly a vast improvement to that 
part of the coast, and has very much increased the value of the 
neighbouring property. 

On the 28th ult. the coalowners of the Northumbrian district 
received a deputation from their workmen to consider a demand 
for a further increase of wages to the extent of 5 per cent. After 








show a large advance, splint coal fetching about 2s. a ton more 
than in May last, when the trustees contracted for about 180,000 
tons. The coalmasters competing for these orders were fewer than 
usual, in consequence of the scarcity of coals and the general 
activity of the trade. 

In the course of September twenty-four new vessels have been 
launched from the Clyde shipyards, with a total tonnage of 41,063, 
against twenty-one, of 36,762 tons, in September, 1888, and ten, 
of 16,880 tons, in the same month of 1887. For the three 
quarters of the year 159 vessels have been launched, with an 
aggregate tonnage of 235,882, against 159, of 183,223 tons, in the 
corresponding period of 1888, and 124 vessels, of 148,521 tons, in 
the same portion of 1887. Only about 12,000 tons of new shipping 
appear to have been placed with builders in the course of the 
month, but there is still a large amount of work in hand. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ADVANCE in wages is the order of the day. At Blaenavon, 
Cyfarthfa, Dowlais, Ebbw Vale, Rhymney, Tredegar, and Tondu, 
the whole of the workmen have been paid 5 per cent. advance for 
September, and are to receive a further advance of 24 per cent. from 
1st October. This only applies to the men employed in the steel and 
ironworks, and need not lead to any movement amongst the colliers, 
as, compared with ironworkers, colliers are much better off. It may 
be taken as certain that the collier, by thorough application, can now 
get his 30s. per week, while the ironworker must be a competent man 
to get more than 20s, In North Wales the colliers are being 
advanced 5 per cent.; this makes the second advance since July 
last. These movements are prompting action in others, and a 
spirit of unrest seems to have got amongst most of the working 
bodies. The engineers at Cardiff are still out, though about mid- 
week there were indications of an arrangement. Probably this 
will be brought about by the end of the week. It was reported in 
Cardiff that the shipwrights were about striking. This, however, 
has been corrected. ; 

There is no falling off in the vigour which of late has charac- 
terised the Welsh industries. Both from Cardiff and Swansea the 
shipment of coal to foreign destinations has been well maintained, 
Cardiff alone sending over 200,000 tons. As Barry is now sending 
50,000 tons a week, the B gen! naturally arises, could the Bute 
and Taff have grappled with this enormous total? Probably 
after all is said and done there is enough for all comers. The point 
of great concern is the retention of prices at a moderate figure in 
face of the great demand. It was ov last month that 15s, 
would be touched for best steam in October, but this week prices, 
though firm at 14s., are not advanced. Latest quotations are :— 
Best, 13s. to 14s.; seconds, 12s, 6d. to 12s. 9d.; Monmouthshire, 
lls, 6d. to 11s. 9d.; smal) steam, 7s. 6d. 

House coal is showing an advance, and quotations, though not 
altered for quantity, being still 11s, 9d. large, and 9s. 6d. small, 
are yet certain to be corrected in a few days, as in the local 
districts the prices were put up this week from 6d. to 1s. per ton, 

Patent fuel is in good healthy demand, prices from 12s. to 13s. 





— 


Coke is as active as ever, and prices unchanged, 20s, 

Pitwood is at 166. 6d. best samples, siete: 
In most of the iron and steel branches a steady advance is per- 

ceptible. At the Exchange, Swansea, on Tuesday, an advance of 

1s. 6d. on Scotch pig was noted for the week, and as Middlesbrough 

and hematite followed in the same line, prices generally were put 





up. 

Merchant bars are at £6 15s., but this is not the only difficulty 
buyers find ; it is when they shall be able to get supplied even at 
this price. Books are full, and trade for the next three months 
assured, I hear of bookings refused for this year in some places 
and only accepted for the next year. : 

Last quotations are: Glasgow pig, 49s. 104d.; Welsh bars 
£6 15s. to £6 17s. 6d.; steel rails, light, advanced to £7. Bessemer 
blooms £5 5s, to £5 10s., tin-plate bars £5 12s, 6d. to £5 lds, 
Siemens best bars £6 2s, 6d. This shows a progress all round 
and in turn is impelling an advance in tin-plate. Quotations this 
week were 13s, 6d. to 13s. 9d. for cokes, 14s. to 14s, 3d. for 
Bessemers, and Siemens up to 14s. 9d. This is an advance of 3d, 
per box since last week, and makers refuse to be bound even at 
this figure. Higher prices are obtained for odd sizes. Some 
difficulty is found in getting adequate supplies of bars at tin. 
plate works, and some mills have been stopped this week in 
consequence, 

‘ A — steamer, the China, 6000 tons, came into Barry last week 
‘or coal, 

There was a winding accident at Abercarne a day or two ago, the 
piston of the —_ breaking, and confining the men for a time, 
All came up safely. 

Messrs. Lucas and Aird have entered into an agreement with the 
Swansea Bay and Rhondda Railway to complete the line. 

A new patent fuel works will shortly be completed at the Prince 
of Wales k, Swansea. 

At Sir George Elliott’s Wire Ropeworks, Cardiff, a heavy order 
is being executed—a rope 6000 yards long for Melbourne. 

It is announced that Messrs. Geers, Taylor, Sims, and Roberts 
are the new proprietary of Briton Ferry Ironworks, and will at once 
form a strong company and put up steel plant. 

Some Manchester capitalists have bought Hughes's Gold Mine, 
4 Flintshire, for £20,000. The gold is said to yield about 7 oz. to 

e ton. 

An effort to get the electric light for the lighting of Cardiff has 
been, for the present, unsuccessful. 

An interesting meeting took place at Merthyr on Monday, when 
the Miners’ Provident Society held their meeting, Sir W. T. Lewis 
in thechair. The secretary read a report showing a most satisfac- 
tory state of things, after which the committee visited the hospital, 
when a tablet was unveiled denoting the subscription of 65,000 
— from colliers, in congratulation of the knighthood of Sir 

illiam Lewis, through whom the hospital was founded 











NOTES FROM GERMANY. 
(From our own Correspondent. ) 

It is only repeating what has been said before, if the high ani- 
mation and activity prevailing in the iron trade is still mentioned 
as its chief feature. Works are engaged to their utmost, and yet 
stocks are by no means accumulating. On the Silesian iron markot 
briskness of sale and a strong demand have been maintained, forge 


and found ig being in particularly good request. Best sorts of 
ig are pA | M. 38 to" 60 p.t.; bare, M. 157°50; boiler plates, 
th 195 to 205 p.t. 


In all branches of the Austro-Hungarian iron trade the greatest 
animation prevails; the blast furnaces are trying to raise their 
roduction in order to meet the ever-increasing demand. Prices 
ave, as yet, remained unchanged, but an advance seems inevitable 
before long, as coke has been again raised. 

A healthy activity is observable on the Belgian market. Mer- 
chant iron is very firm in price, only girders being rather low, 
owing to English competition. French competition appears less 
dangerous, as in that country prices have also become firmer of 
late. The prices of pig continue to be a matter of animated dis- 
cussion between producers and consumers, who, in many cases, 
refuse to pay the advanced prices. The blast furnaces are looking 
forward very calmly as to future turn of business, having 
secured large orders for Germany of late. Hoops, axles, and 
wagons are in fair request. The Belgian coal market is in 
an excellent condition, prices being firm and even rising. 
Besides the increasing demand for fuel for apne steam, 
and general manufacturing purposes, house fire coals have also 
met with strong request, in view of the approaching winter. 
Coke has remained exceedingly firm, and the raised prices are 
becoming somewhat disturbing, but as the demand is an un- 
cpa strong one, consumers are obliged to pay almost any 
price. Blast furnace coke cost 20 to 22°50f. p.t. Best coal 
ave 17 to 18f.; common sorts, 14f. The high prices of coke 
have directed the attention to a new method of producing coke 
with the aid of briquettes, patented bya French engineer. On 
the 18th of September the Cockerill Coke Works, near Seraing, was 
totally destroyed by fire. As the machines for mashing and 
crushing the coals have also been rendered totally unfit for use 
the damage done is very considerable, The reports concerning the 
French iron market are gradually becoming more favourable. In 

ig especially a very satisfactory busi is done, For export to 

ermany prices have been raised 5f. at Meurthe-et-Moselle, 
foundry pig being now noted 72f. According to the Journal Ufficiel 
the production of iron and steel was, for the first six months in 
188 
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1889. 1888, 


Tone. Senn, Difference. 
Pig, forge and foundry.. .. 853,817 821,824 +31,993 
6s sb..s0, sb oe os 278. t 
Manufactured iron.. .. .. 387,465 .. 428,070 .. - 40,605 
Total production of plates ‘ 
and rails in basic and } 246,088 239,624 + 6,464 


Bessemer oo 

On the Rhenish-Westphalian iron market the former briskness is 
not only maintained, but has even slightly increased, and prices 
have been raised in almost all branches, There was a very strong 
demand for inland ores, the Siegen-Nassau as well as the Lorraine 
mines having been called to exert themselves to the utmost—an 
occurrence not very frequently observed. 

The West German Convention has put another M. 15 on plates. 
The Steel-plate Syndicate has been prolonged, and prices raised 
M. 10 p.t. The business in sheets is, on the whole, brisk, produc- 
tion finding ready sale. Wire rods, drawn wire, and wire nails, 
are also in an unaltered state, 5 

Foundries and machine shops are generally in good operation, 
and numerous orders coming in. The active engagement of the 
constructive shops is proved by the fact that at a tendering for the 
superstructure of the Cologne Central-Bahnhof two works only ten- 
dered. Ata tendering for general railway material, given out by 
the Hanover Railway Administration, the lowest offers for steel 
rails were M. 137°50 to M. 138 and M. 141°50 p.t. at works; steel 
sleepers, M. 118; —Fy M.150. No foreign houses tendered. 
At a tendering for Erfurt, M. 151 p.t. at works was the lowest offer 
for steel rails, 

The brass fountries are, on the whole, well employed; inland 
demand is reported to be good, while that for abroad seems also to 
be slightly increasing. But, in spite of sufficient employment, 
prices remain dep , owing to the strong competition of the 
works among themselves after the breaking up of the Copper Syn- 
dicate. 

The total production of pig iron, including Luxemburg, was for 
August, 1889, 878,500 t. ; forge Pig and spiegeleisen, 178,158 t.; 
Bessemer, 30,039 t.; basic 272 t.; and foundry, 44,031 t. 
Production in August, 1888, was 354,004 t.; in July, 1889, 371,467 t. 
From January ist to August 3lst, 1889, 2,842,343 t. against 
2 814,829 t, for the same period the year before, 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 
Winallie Cycle Company, Limited. 

any was registered on the 14th ult., 

vane copia ot £10,000, in £5 shares, to manu- 

facture cycles and carriages of all kinds, also 

paratus and implements for sports and games, 
The he subscribers are :— 


m, foreman .. 

arrington, woollen ‘draper.. ee 
arrington, assistant surveyor .. 
near Senchester, ¢ e 


J. Ford, Warrin 
*O, J. ong 
*R. ee 

C. Burton, Flixton, 


. 
. 


* ‘ Itrincham, leather “merchant : 
W “Dixon, ‘alrine Cheetham-hill, Manchester, 

chemical manufacturer .. re 
*R. W, Francomb, Warrington, manufacturer = 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in soares; the first are the subscribers denoted 
by an asterisk, The company in general ti 


— tt tO 


8. Smith, and the subscribers denoted by an 
asterisk ; qualification, £500 in shares or stock; 
remuneration to be determined in general meeting. 





West and Company, Limited. 

This company was registered on the 2lst ult., 
with a capital of £ , in £1 shares, to acquire 
the business of a mechanical engineer heretofore 
carried on by Thomas West, and a certain patent 
and patent rights belonging thereto, The sub- 
scribers are :— 


*Thos. West, 82, Ca mt te oe Bow, engineer 
A. A. Timbrell, l,'2 24 "Martin ‘ 


lane, E.C., solicitor 
*J. Vernon, 36, J Danese titel itor 
H. T. Eve, 4, New-square, Lincoln’s-inn, barrister 
be? P seanane 8, Albert-road, Queen’s-road, + ee 


erk 
J. <n don, 41, ‘Eccles-road, Battersea, ‘cleric 
H. G. Tanter, 95, Jubilee-street, Mile End, clerk 
There are not to be less than three nor more 
than seven directors ; 4 ualification, fifty shares; 
the first are J. Vernon, Mincher, and T. West. 


et et et 





will determine remuneration. Registered office : 
Lythgoes-lane, Warrington, Lancashire, 





Williamson Electrical phen ceo Company, 


This company was tered on the 13th ult., 
with a capital YE w sa £10 shares, to com- 
mence, carry on, continue, and develope, either 
in New South Wales or elsewhere, the business 
of electrical and general engineers, The sub- 
scribers are:— 


8 
J. aaa Waterhouse, Manchester, ee 
t . 
y; KoA ‘Armitage, “Swinton Park “Manchester... 
G. A. Southam, Oakfield, Pendleton, cotton ; 
vinne’ 
8. “Armitage, Chasleley House, Pendleton, manu- 
facture 
J. A Gharpies, ‘ls, St. Anne’s- square, Manchester, 
secretary 
J. R. Williamson, 14, “Bt. “Anne’s-square, 2 *Man- 
chest ° 


J. Platt, ‘Bale, engineer 
Most of the regulations of Table A sailie, y: 


os 


—— — 





Continuous Match Syndicate, Limited. 


This company was registered on the 2lst ult., 
with a capital of £5000, in £1 shares, to carry on 
the business of match manufacturers, The sub- 
scribers are :— 


8) 

A. N. d’Andria, 2, Addison- sping lassen nae 

atv spinner .. oe - 

8. T. Vinour, Altrincham oo ce 
W. H Todd, Manchester, solicitor... 
F. Burn, Wilmslow, accountant . 
8. Bishop, Withington, clerk eo se oe 
R. Todd, Mason-street, hest broiderer 
J.W. Clegg, Tyldesley, cotton spinner .. 


Registered without special articles, 





Da et tt 





John Wild and Company, Limited. 

This company was registered on the 23rd ult., 
with a capital of £10,000, in £5 shares, to carry 
on business as mechanical and electrical engineers, 
The subscribers are :— 


aon, 
J. H. Fisher, Oldham, yarn agent .. .. .. 1 
John Wild, Oldham, mechanical Oldham, <6 ae 
J. 8. Halton, Greenfield, near Ol —* cotton 


spinner... . 1 
J. Prockter, Oldham, draper es 1 
James Wild, Failaworth, near Manchester, draper 1 
R. 8. Collinge, Werneth ee en ¢ cotton 

spinner .. .. 1 


Reghtaned wltheut errr ‘etheton, 





Patent Indurated Stone Company, Limited. 


This syndicate was registered on the 23rd ult., 
with a capital of £10,000, in £5 shares, to manu- 
facture and dea] in stone, cement, and analogous 
substances, The subscribers are :— 


*J. Brunton, C.E., 13, Victoria-street, 8. ‘a 1 
*J. Purvis, 4, Water- lane, E.C., merchant 1 
W. W. Allen, A.C.A , 20, Bucklersbury.. ee 1 
R. R. Gubbins, 4, Water- lane, engineer.. .. .. 1 
W. B. Purvis, 4, Water-lane, clerk .. . 1 
R. Purvis, 4, Water- a eres ‘to a compeny 1 
“F. H. Oates, Newark... .. 


The subscribers iestes ~ an ote are the 


first directors. Registered office: 13, Victoria- 
street, Westminster. 


Sestalit Fuel Company, Limited. 


This company was registered on the 18th ult., 
with a capital of £20,000, in £1 shares, to acquire 
the inventions of Gustave Frank, of 11, Pine- 
street, New York, for improvements in artificial 
fuel. ‘The subscribers are :— 

Shares. 


Hubert Cloats, 24, Victoria-street, 8.W., eaaien 
proprietor .. 

T. 8. Willcox, 33, Cleveland- -gardens, Barnes | 

Ww. 1 Crocker, 52, Larkhall Rise, Clapham, sur- 
veyor 

C. W. Pearson, 24, ‘Turret- -grove, Clapham, “Clerk 

W. H. Francis, Imperial- recrieai —— 
circus, clerk... ee 

H. Downey, 2, Lime-street: “square, ‘clerk =. 

J. b Keating, 141, Westerton-road, Tottenham, 
cher e 


Registered without special articles. 


Tees-side Iron and Engine Works Company, 
Limited. 


ee) ee 


This company was registered on the 2lst ult., 

with a capital of £196,339, divided into 88, 000 
shares of £1 5s,, and 31, 396 shares of £2 15s. 

each, to acquire the undertaking of the Tees-side 
Tron’ and Engine Works Company, Limited, now 
carrying on at Mid ‘ough, and the 
assets and liabilities of the company, to carry on 
business as iron smelters, ironmasters, steel con- 
verters and manufacturers, engineers, machinists, 
iron and brassfounders, colliery owners, &c., and 
of contractors for the carrying out of any works 
and undertakings, whether public or private. 
The first subscribers are :— 


*H. F, Pease, Brinkburn, Darlin * 

*Isaac Wilson, Minthorp Hall. M a an 

J. F, youn, 4 Southfield-villas, Middlesbrough 
‘os a ker, 4, Green Park, Darlington bi ee 
Swan, 4, Park- "I Middlesbrough. oe 

F. Williams Eastbank, 

C. Wood, M.LC.E., nd Hill. Till biddlesbirogh 2. 


There are not to be less than four 2a more than 
nine directors; the first are J. W. McConnel, 





oe 


tt tt te et 








—T. West, who is appointed 
managing director, 258 per annum; other 


directors, £1 1s, for ‘each board attendance, 


Wilson, Wentworth, and Company, Limited. 

This company was registered on the 18th ult., 
with a capital of £6000, in £10 shares, to acquire 
the invention of John Wilson relating to fire- 


resisting flooring, decking, and the like. The 
subscribers are :— 
Shares. 


*J. Wentworth, 21, Victoria Mansions, engineer 
J. Phipps Foster, 8, Mildmay-grove, N., architect 
a yee a and 29, Southampton- street, 
"J. Miees, §, 2, Victoria Mansions, constructional 
engineer 
C. E. St. Barbe “William, 16, Benwell-road, Dray: 
ton Park, law student’ .. 
A. Bullen, 11, Gloucester- street, Queen- square, 
H. Heins, 9, Pembroke-road, Hornsey, clerk *: 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk ; remuneration, 
£200 each for the first year, £300 each for the 
second year, and £400 each the third ear. In 
addition to the above remuneration , Cac t 
will be entitled to draw out of the profits £200 
during the first year, £250 during the second year, 
and during the third and subsequent years £300, 


—— ttt 








Direct-acting Jet Propulsion Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £2400, in £100 shares, to acquire 
the ss, Dhu Heartach, of West Hartlepool, and 
to fit her up with independent direct-acting 
engines, for eo | out the patent of F. W. 
Richardson, of West Hartlepool, relating to jet 
mag The solicitors to the company are 

essrs. Turnbull and Tilley, of West Hartlepool. 





Jchn J. Griffin and Sons, Limited. 


This is the {conversion to a company of the 
b of and instru- 
ment makers, carried on F. J. Griffin and 
Sons, at 22, Garrick-street, Covent Garden. It 
was registered on the 27th ult., with a capital 
of £10,000, in £1 shares, The subscribers 
are :— 





tS) 

~~ Josephine Griffin, 47, South Bill Park N.W. 1 
J. K. Goderson, 54, Palmerston- a 

* articted clerk .. ee 44 1 

Briggs, 8, Oat- lane, vil merchant :. 1. ¢: 1 

y Muteh, Alpha-road, Millwall. . 1 
H. Hamilton Fox, 13, - any |L-crescent, South 

Kensington . 1 
John R. Griffin, ‘22, *Garrick- street, “scientific 

instrument maker .. ee 1 

E. A. Miller, 80, Colman- street, E.G, solicitor sa 1 


The number of directors is not to be less than 


two nor more than four, the first being Messrs. 
Thomas Bri and Thos. McKinnon Wood, who 
are appoin 


for three wy remuneration, £20 
per annum each, and £1 Is, for each attendance 
at a meeting; the total, however, is not to exceed 
£150 if there are three directors, and £200 if 
there are four. Qualification, £100 paid-up 
ordinary shares, 


Westfield Durham Salt Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £100,000, in £10 shares, to carry 
on business of salt A wy yrietors and producers. 
An agreement with Saas Dyson, of Hurs- 
worth, Darlington, will be adopted. The sub- 
scribers are :— 

Shares. 
*G. Dyson, Hursworth, colliery owner.. .. .. 
*F. Dyson, Middlesbrough, merchant 
*H. Dyson, Hursworth, manufacturing chemist 
M. Dyson, B.A. , Hursworth 
. Dyson, F.C.8., Middlesbroug! “i 

L. J. Greaves, Middlesbrough, “draughtimnan 
H. Jones, Middlesbrough, accountant . ae 

The number of directors is not mm ies ‘ene than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company 
in general meeting will determine remuneration. 
Qualification, £2000 in shares or stock. 


Falcon Brass Works, Limited. 


This company was registered on the 20th ult., 
with a capital of £10, in £1 shares, to ado “ 
an agreement, dated September 18th, ma 
between W. J. Holmes and J. C. Willes, and, > 
accordance with the same, to carry on business as 
sanitary engineers, brass and gun-metal water- 
fitting manufacturers, and makers of plumbers’ 
brasswork, &c, The subscribers are :— 


W. J. Holmes, 25, Holland-street, Blickfriars 
brass founder ee 
8. H. Wilson, Manor- street. Chelsea, ‘engineer ee 
C. C, Woodman, Barnmead-road, Beckenham .. 
W. Lambert, 663, Commercial-road, E., Clerk .. 
E. Howorth, 4, St. Mark’s-crescent, Regent's 
Park, clerk ..’ es 
L. Welsford, 32, ” Philip-road, Peckham, clerk - 
H. Atherton, 2, ’ Radstock-street, Battersea, Clerk 
There are not to be less than two nor more 
than five directors; remuneration to be deter- 
mined in general meeting. Mr. W. J. Holmes 
is appointed —— director. 
office, 25 and 27, Holland-street, Blackfriars. 


os ee 


eT 


at 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


23rd September, 1889, 
14,938. Puzzie, G. W. Cooper, Ware. 


14,989. A Maroinat Inpex for Bisies, B. Laing, 
Ontario. 

14,940, Baos EmpLoyep in Manuracture of Svaar, W. 
Pr, rooke, London. 

ee a of Postat Wrappers, 8. Jones, 


14, (i. On Orunarme Rops of Swircs Points, H. Williams, 


14,943, Gunns Muvers’ Saretry Lamp Bortoms, T. 
Hilton, Wigan. 

14,944. Ranoe-FInDERS, E. Oades, Wokingham. 

14,945. Tosacco Pipes, J. A. Smith, Waterford. 

14,946. Heatine Iron in BLAcKsMITHS’ Fings, J. Mc- 
Dermott, Don 

14,947. Cures for Houpixe Anricies of APPAREL, J. 

alker, Birmingham. 

14,948. TUMBLER BRACKETS for Latues, A. Earnshaw, 

Halifax 


14,949. PHONOGRAPH, J. A. Wilson and F. M. Young, 
14,960, ase Peos, E. A. Rawson and C. E. G. Simons, 
me il 0 sea E. Ackroyd.(E. Ackroyd, New 
14, re a InpDIA-RUBBER Toys, 8. E. Statham, 


Manchester. 
14,953. AppLyine Evectric Be.is to Knockers, M. J. 


yorg be 3 , Waterford. 
—_— YELOCIPEDE Sappies, A. E. Haslem, Cheet- 


wood. 

14,955. Cocks and Vaves, D. R. Ashton, London. 
14,956. Sranp ATTACHMENTS, J. Rhodes, Birmingham. 
14,957. Steam Encine VALvEs, J. Thom, London. 
14,958. Mecnanicat Stoxers, J. Hodgkinson, London. 
14,909, Compmnation Toois, W. B. Wright, Southend- 


14,960. Sprxpizs, W. C. Burton, Ambleside. 
14,961. Sarety Vatves, R. Iwanowitsch, E. Héglinger, 
and C. Peklinger, London. 
14,962. ROPE-MAKING Macuinery, W. T. Glover and R. 
Guiltinane, Manchester. 
14,963, Frrxg-REsIsTING FLoors for BuiLp1nas, H. Stan- 
, London. 
14,964. Spoons, H. Cleaver, London. 
14,965. Measurine Tap, A. E. Copsey, a 
14,966. Vesseis for Navication, H. F. Hill, Notting- 


14,967. Pcrse Prorecror, J. G. Proctor, Stoneclough. 

14,968. Horse and CaRRiaGe SAFETY Braxg, Ww. cC. 
Habicht, Edinburgh. 

14, Teal SIGNALISI ILway Trains, J. Whitehead, 


To — 
— REPARING Beveraces, A. W. Rehnstrém, 
mdon. 
14,971. Szconpary Batrerizs, P. J. R. Dujardin, 
on. 
ee rae Locks, W. P. Thompson.(J. Edgar, 


nited States. 
14,978. Switcaes for Raitways, W. P. Thompson.—(Z. 
Dunn, United States.) 
14,974. Ratcuet Braces, T. Haggart, Liverpool. 
14,975. Recerracte for Marcus, &., A. M. King, 


on. 
14 976. DeveLopine PaotocrapuHic Piates, B. Acres, 
ndaon, 
mer Tox-pLate Dustina Macnines, J. Morgan and 


fe , London. 

14,978. Transmission of Power, C. J. Reynolds, 
London. 

14,979 Ear Steepine Cap, A. 8. Turner, London. 

14,980. TRIPLE-EXPANSION Enoines, P. M. Baxter, 


Falmouth. 
14,981. Tue CrncuLar CatcuLaTor, J. H. Houghton, 


14,982. Cocks or Taps, G. Culver, a. 

14,983. Musica InsTRUMENTs, L. 
London. 

14,984. Fire-zscapgs, W. Bruce, London. 

14,985. Street GuLiey, P. W. St George, London. 

14, (986. Bc Srorpine and STARTING Tram-cars, E. Dredge, 


Barnard, 


14,987. SPARK Conpuctors, K. H. Carper, London. 
14, ‘pt ggan Boiters for Lauacues, &c., H. C. Vogt, 
ndon. 

14,989. New Toy or Game, J. L. Hinde, London. 

14,990. anes ino ILLUMINATING PoweR of LicHT- 
Hovses, J. R. Wigham, London. 

14,991. Rracmnsart® Mater, O. T. Blaéthy, London. 

14,992. Sacks, L. Bollmann, London. 

14,993. RuRBER-TIRED WHEELS, A. G. Brookes.—(G. D. 
Davis, United States.) 

14,994. Vavoctrxprs, A. G. Brookes.—(G. D. Davis, 
United & tates.) 

14,995. VeLocirepes, A. G. Brookes.—(G. D. Davis, 
United States. ) 

14,996. Twist-DRLL Grinpine Macarngs, A. G. Brookes. 

—(M. . P. Higgins and C. H. oe Loin States.) 

14,997. Buarwinc Ling, A. Bisho; mdo 

14,998. Packina Mareriat for , F. W. Seyferth, 


don 
ag, on Corrina OvaL METAL Pieces, L. Schuler, 


15,000. earn. -rRouNDS, A, Lepetit, London. 

15,001. PReventinc GUTTERING of Canpies, J. T. 
ompson, London. 

15,002. Su1ps’ Ruppgrs, J. T. Thompson, London. 

15, a Fitters for Ketrizs, &c., J. A. Hunter, 
ndon, 

15,004. VeLoctrgepes, G. Townsend, London. 

15, 005. Wire Nertine, C. Rabitz, London. 

15,006. BuRNING re Fue in Furnaces, C. L. 


15,007. Pee H. . Hugh 
15, 008. PuzzLe Device, H. ae tiughes London. 


24th September, 1889. 


15,009. Sza-o1tinc Rocket, A. H. Walker, London. 

re ne SappLe Cover, G. Stroud, Bourne- 
mouth, 

15,011. Drawine Pens, F. Bélian, London. 

15,012. Swivens, T. Gibson, Birmingham. 

15,018. a oe PERAMBULATORS, LG Niebour, 

tton-on- 
15,014, Orvans, H. Fordham, London. 
— — Butrer Biocxs, A. Huggins, Bir- 


15,0 016. Protection acainst TuErt of Pocket Books, 
. Thompson.—( W. Gutmann, Germany.) 
15,017. ee ay Junctions, W. J. Ewing, 
15,018. GLove Bianxs, W. P. Thompson.—({La Société 
Cambon cadet et jsils.) 
15,019. ArticLes of CeLLuverT, W. Hallam and J. 
: toy Manchester, 
Rockine, &c,, PaHorocraPHic PuatEs, J. 
yy as Birmingham. 
15,021. — Latues, J. Barrow and W. Shanks, 


15, pot Leben’ Lace Dress Sos, V. G. Macmillan, 


15,023, — Sroots, T. Booth, G 
—_ Centres for WeicHING MacHINEs, 


Ww. 

. B, Avery, 
rm 
16, =. 


‘bommamixa Mounted PuxorocrapHs, A. 

10" 

15, 026, Srors for StanparRp Lamps, I. Sherwood, jun., 
and F. Sherwood, Birmingham. 

15,027. Furnaces for HEATING Iron, T. Millward, Bir- 
mingham., 





15,028. Recutatine Mecuanism for Arc Lamps, W. B 


yers, on. 

15,029. Rowro-Boar, &c., Rounpazouts, W. H. Dun- 
can, Coalbrookdale. 

15, 0380. Pouncues, J. Draper, 

Li, ,031. Stanp for Tenwis 


15,032. 


ag neon W. Wilkinson, Bir- 


WorkiNna piasiadnnes, Luseicator, J. T. 
ley, Newcastle-on-Tyn 

15,083. ‘eay-s0reee Souan Fresvo, T. Wrigley, Man- 
chester. 


am. Srezrinc Gear for Vesseits, T. G. Stevens, 
anscom 


15, 035. Map Puzzux, D. Kidd, Perth. 

15, 036. OrERATING the HEAups of Looms, M. Sowden, 
Halifax. 

15,087. Supportine, &c , JEwELery, F. Diss, London. 

15,038. ABsorPTION Devices for MEeNsTRUATIONS, O. 
Horig, Liverpool. 

15,039. Weienine Macaives, W. B. Avery and W. 
nelgro’ ingham. 

15,040. Fire Paizs, U. KR. M ber, M: 

15,04 041. CenTRIFUGAL Pump, K. Leverkus, Manchester. 
5,042, AuromaTic RecuLaTion of Gas Furnaces, O. 
es —(B. W. Ware, United States. 

15,043. Hzatine Borers = Gaszous 

. R. Ware, United & 

15,044. AUTOMATIC 5 aacbe al a Bev, J. H. Smith, 
Broughton- -in-Furness. 

15,045. Evecrric Switcuxs, C. M. Dorman and R, A. 
Smith. Manchester. 

15,046. Weavers’ Suutties, E. Haworth, Nelson. 

15,047. Bus for the Basz of Bossins, J. V. Eves, 


15,048. Pew and Pencit pig G. ™ nn London. 

15, 049. Apvertisine, R. Lewis, Lo 

15, 050. InpicaTor for Stoprine Tnaaves behind Omn1- 
Buses, E. Martin, London. 

15,051. Cuan Leos, J. G. Pye, London. 

16,052. Bu ——— Enaine for Fuvisuixe Loven, R. T. 

e 

15,053. Orme Gnces in Parrs, E. K. Dutton —(/. P. 
T. Edmunds and G. H. oe United States.) 

15,054. Pranorortes, L. A. Lon 

15,055. Borne Lone Hotes, J. Nall, Barnsley. 

15,056. Fasteners for Macuinery Bets, 8. Elliott, 


we 





O. Imray. 


Newbury. 

15,057. Locks of Ramtway Carriage Doors, J. C. 
Macalester, Glasgow. 

15, = * AXLE Guarps for Rotumsa Srocx, 8. Fox, 


15, — &c., Griypinc Macuinges, T. Jackson, 


15,060. Soizs for Boots, M. J. Chamberlen, London. 
15, 061. CapsTans, J. Cowley and F. and J. Leleu, London. 
15,062. Sxip Buckets, T. A Appleing, London. 
15,063. WastLes, R. Moore.—(/. K. Eldridge, Canada.) 
15,064. MeErHYLaTeD Spirit, &c., A. Manbré, sen., 


mdon. 
15,065. Te.i-Tate Lock Protectors, G. Graham, 
London. 


15,066. Castine Digs, R. Hannan.—(J. J. C. Smith, 
New Jersey.) 

15,067. Broocues, A. J. Smith, London. 

15,068. Apparatus for Wassine Feat, A. Dingle, 


mdon. 

= nay soon Wixpows of Carriages, C. N. 
gi Instruments, C. D. Bobo, 

"le 


15,071. Cart and other Szats, J. McL. Lee, London. 

15, 072. Expanpine Toy, R. H. Leach, London. 

15, 073. Surrts, R. Young, London. 

15, 074. Preventinc Horses from Surprinc, J. H. 
Borrett, London. 

15, = REDucine Vatves, B. Willcox.—(J. Belleville, 


nee 

15, O76. Liresvoys and Betts, C. one ma | Glasgow. 

15, yo77., ActuaTiNa Raitway Ports, &c., C. E. Uarr, 

mdon. 

15,078. ApveRTisinG, A. B. Harris, oe Seaton, 

15, 079. Envevorgs, W. Durran, Lon 

1b, 080. Macnine Tooxs, R. A. Lee, nl 

15,081. TurnNine Over Leaves of Mosic, K. Edwards. 
“(B. Schneider, onnae? 

15,082. Cycizs, E. Edwards._(K. H. J. Reinsberg, 


Germany.) 

15,083. Screw-cuttine TuRRET Heaps, P. M. Justice. 
—+(J. A. Becher, United States.) 

=, ConTROLLING Winpow Buinps, N. T. Neale, 


on. 
15,085. TRaNerorMATION of Heat, J. J. McTighe, 
ndon. 
15,086. HorsrsHor Naixs, H. H. Lake.—{J. H. Ehlers, 
Germany.) 


25th September, 1889. 
15,087. Smoxine Pirz, G. Rockliffe and W. Key, 
Sunderland. 


15,088. Musica InstruMENtTs, W. Brierley. — (0. 
Rauner, Germany.) 
15,089. csaecdhag oy oy Fisrovs Susstances, G. J. J. Hoff- 


Bradf 

15,090. SECURING Hawpves to CarriacE Lamps, J. Kaye 
and 8, Stott, Bradford. 

nae. Couriine Raitway Trucks, W. Phill'ps, Man- 


chester. 
= Licut1nac Domzstic Fires, F. Broom, Man- 
ester. 

15,098. Screw Fasteninos for Wixvows, R. C. Wilford, 
Birchencliffe. 

15,094. Dyzinc VecEeTaBLe Fisres, R. Loeffler, 
Clayton. 

15,095. Hanp Darninc Macuing, J. Skidmore, Staf- 
fordshire. 


— ben gg me and Switcu, J. T. Rattray and 
. on ee. 
15,097. SPoRTING CARTRIDGE Cases, G. Hookham, Bir- 


15,098. Sroerenme Borris, D. Ryland and C, Emmet, 
15, 08 Counnearton O11 Stove, A. McDonald, Cumber- 
i Bicycie for ApveRTisinG, W. L. Pearson and 


Watters, Dublin. 
15,101. Pipes, Cigar Tuses, &c, B. Bradford, Liver- 


pool. 
15,102. Birrapay, GREETING, or other like Carp, G. 


lo, London. 

15,103. Birp Cage, J. 8. Foster, London. 

15,104. Benpina Merat, H. H. Lake.—(H. E. Fowler, 
United States. 

15,105. Puzzix, R. Harrison, Birmingham. 

15,106. CarBuRETTING Gas, C. M. Dowie and A. L. 
Briggs, London. 

15,107. To1tet and CuamBer Wake, G. Lilwall, Strat- 
ford-on-Avon. 

15,108. Apparatus for Toastina Breap, G. F. Griffin, 

mdon. 
— Steam Traps, F. E. Blackmore and T. C. 


Ww, ig. 

15,110. Maxine Suovets, A. H. Tyler and J. 8. Ellis, 
London. 

15,111. Jomntine Stoneware Pires, W. Hassall, 
London. 

15,112. Topooeanine Siipes, C. J. Whellams, Mani- 
toba, Canada. 

15,113. a Ter Fasrics, G. Thompson and 8. 

15,114, ENVELOPES or Cass for Cigars, F. T. Jefferson, 
London. 

15,115. Maxine Cement, W. Joy, London. 

15, _— Rotary WasHinc Macuines, A. D. Dunn, 

mdon. 

15,117. Boats, G. R. Fenner, London. 

15, — a SHARPENER and Fite, W. J. Peart, 

15,119. a for Hats, Caps, &c., R. Macgregor, 
London. 

15,120. TRimmMER for Rounp Burners, A. Reichmann, 


mdon. 
15.121. StoprpeRinc METALLIC VeEssELs, &c., J. King, 
Reading. 
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i Paper for Mitt Wrappers, J. Luke, jun., 
Toots, T. Thorp, 
fon. 
15,124. Rerriceratine, R. C. A. es Linde, 
Germa: 


ny. 
15,125. Forceps, F. J. Va 

15,126. Boots and come E. Weiner + on 
15,127. Appuiiances for Mixine Gran, &c., T. Price, 


wansea, 
15,128. Krpptinc and Roxiine Grain, T. Price, 
Swansea. 
Sa Fasrics, J. W. Lamb and J. Noon, 
don. 
15,130. Carriages, &c., J. Curtze and H. Stiles, 
ion. 
—. Fasrenines for Doors, C. Cross and A. Ashwell, 


15,182. —_ Kyrrrep Work, J. W. Lamb and 8. 
Lowe, London. 
15,138. Com-FREED OPERA Grasses, G. C. Bingham, 


on. 

15,184. Stzam Generators, B. Willcox.—{J. Belleville, 
France. 

15,135. Treatment of Esparto Grass, J. E. Richard- 
son, on. 

a Sesame for Marxinc Games, G. F. Howard, 


15,187. Heatixe Arr, 8. Bevn, London. 

15,188. Gr Grapng. for SUBMARINE CaBLE, W. G. Stafford, 
ni 

15,139. a Inpexine, G. Clark, London. 


26th September, 1889. 
15,140. Reveasinc and Opsninc Doors, J. Kaye, 
Kirkstall. 


15,141. Frrrincs for Wixpow Curtars, C. Gardner, 
London. 

15,142. Sarps, 8. Firth, London. 

15,143. Macnuvery for Maxine Brean, &c , J. Adair, 
Waterford. 

—— Extraction of Go_p from Orgs, T. Lambert, 


ymou 

15,145. Hoss, W. J. Ford, ite. 

16, 7s Sockets, &c., for Winpow Rops, J. Empson, 

J. Hewitt, and F. R. Baker, — <9 

15,147. For Opentne, &c., Macuuves, G. Atherton, 
Manchester. 

15,148. Ro.turse Ssurrer Sxat, W. Fairweather.—(4. 
Boeckel and B. Lochmann, Germany.) 

15,149. Pozzue, J. G. Rollason, t ‘ham. 

15,150. Cork Drawer, A. Philburn, Ashton-under- 


iw. 
15,123. Prsumatic PERCUSSIVE 


yne. 
a Feepine, &c., Steam Borers, J. Thomson, 


15,152. ss W. Arnold, Skelmersdale. 
WasHInG Woot, Ww. Eastwood and A. Ambler, 


Bradfo 
—, BEARING Ret, 8. G. Kinloch and J. Wilcox, 


15,158. 


on. 
15,155. Storrsc Seconpary Batreriss, A. Dickinson, 


15,156. Crucrsie Pots, B. Moran, Sheffield. 

15,157. Corms-Freep Appakatus, G. C. Bingham, 
London. 

15,158. Steam Enouvgs, C. E. Basevi, Cheltenham. 

15,159. Lypicatine the Quantity of Liquip in Tanks, 
C. Buck, London. 

15,160. Drawinc Apparatus, H. Marle, Birmingham. 

15,161. Apvertisinc, A. Swyer, London. 

15,162. Game, C. J. Moon, London. 

15,163. Paorocrapnic Cameras, &c., A. D. Loman, 


London. 

15,164. Paorocrapuic Suutrers, &c., A. D. Loman, 
London. 

15,165. Hurricane Lanterns, 8. and T. Eaton, and 
4 Eaton, jun., Birmingham. 

15,166. CasTANETs, O. Newmann, London. 

15, o Topacco Press, T. Archer, jun., } Howenstioen> 


15, 138. "THEATRES, E. F. J. Cornelius, Vee ae ame 
15,169. Automatic Toys, H. F. Hill, Nottingham. 

15, 170. Dror Box Looms, F. §: Bredbury. 
—. _ FLUSHING WATER-CLOSETS, Cc. E. P. Gabriel, 


irming| 
15,172. Expanpinc Piant Coiiar, &c., R. Beale, 


London. 

15,173. Cottar Sprines, H. M. Knight, London. 

15,174. Avromatic Sase Fastener, T. J. Mercer, 
London. 

15,175. A™IDO-OXY-NAPHTHALIN-DISULPHONIC Acrp, O. 
Imray.-— The Farbwerke vorm. Meister, Lucius and 
Briining, Germany.) 

15,176. PRODUCING AMIDO - NAPHTHOL - MONO-SULPHONIC 
Acips, O. Imray.—({The Farbwerke vorm. Meister, 
Lucius and Briining, ony of 

15,177. Suevinc Apparatus, H. Simon, London. 

15,178. Extrvcuisnine Firgs, F. M. and J. H. Smith, 

and W. Staynes, London. 

15,179. Drzss, &c., Stanps, T. Griffiths, London. 

15,180. FURNITURE Pouisz, J. Simpkins, London. 

1, 181. SToRING ARTICLES of Foop, H. E. Newton.— 
(2. 8. Dixon, New South Wales.) 

15,182. CorTRoLuine the EscaPe Vatves of Pyrev- 
matic Levers of Orcans, V. Willis, London. 

15,183. ImuparTinc a P£aRL-LIKE APPEARANCE in 
Various —— to articles made of Horn, J. F. E. 


15,184. Coat Caan, W. Wheeler, London. 

15,185. Botries, &c., W. H. Kendall, London. 

= PrRoPettinac Smart Boats, M. M. Kelcey, 
ion. 


15,187. Srzam Enorves, C. Wells, London. 
5,188. Printine Presses, F. W. Barker.—(J. F. W. 
Dorman, United States.) 
15,189. Macazine Fire-arms, K. Krnka, London. 
15, 190. Disinrectixc, H. Rohrbeck, London. 
27th September, 1889. 
15,191. Esecton Mecuanism of Smaui-arms, J. Dalla- 
way, Birmingham. 
15,192. Maxine Escape from Wixpows, E. Bond, 
London. 
15,193. Curr ApsusTERS, E. K. Heaps, ~~ 7 Moor. 
15, sre Revotvinc Winpow Sxurrers, E. Harrison, 
15,195. Lacs Weavine, G. A. Royce and J. Raynor, 
Leicester. 
15,196. Rotary Buower or Force Pump, D. Steffano 
and A. A. Garside, 
15,197. MecHanicat CounTER, ‘GR. Spencer, London. 
15,198. Locks and Latcues, T. Walton, Birmingham. 
15, 199. Drencuine Brits for Horses, & er, 
Dublin. 
15,200. TransmiTrine Power, R. Armstrong, Gla: 
15, 201. Proputsion of Sarety Bicycies, H. 
ventry. 
15,202. Separatinc [ncrusTaTION from Borer 
'LATES, R. Goodbody, Bradford. 
15,203. Separatinc Incrustation from BOo!Ler 
PLartes, R body, Bradford. 
15 ‘a Avromatic VisIBLE Freep Insecror, R. Good- 
J, 
15,205, PRESERVING Fruit, W. Peacock, London, 
15,206. Wer Srrswinc for Fiax or other Yarns, J, 
cFerran and J. B. Pirrie, Carrickfergus. 
15,207. Forogs, J. Brooke, Huddersfiel 
15,208. Taps or Stopcocks, A. G. Sutherland, Glasgow. 
15,209. EpucationaL Puzzix, H. Y. ckinson, 
London. 
15,210. Mitkine Cows, W. Murchland, Glasgow 
ar ~y Suppty of Gas or Water, J. ‘and A. Ashton 
d A. H. Wormald, Oldham. 
16 212. Sup PRopuLsion, M. Vickers, Newcastle-on- 
'yne. 
15,213. Movs, &c,, Traps, A. Brown, Belfast. 
15, 214. Fezp-waTer Heaters, D. B. Morison, Hartle- 


poo! 
15, = Curtine-ovur Trousers, &c., J. Lattimer, 


15,216. Susevs Lriyks, F. O. Prince, Brighton. 
15, 217. Dinect-actinc Pumpine ENGINEs, J. Tweedy 


and J. Paterson, London. 





~~ Pencit SHARPENERS and Protectors, W. Cross, 
on, 
15,219. ee or Curppine Sxeep Skins, J. A. Kay, 


15,220. a J. 8. Reynolds, Ireland. 
15, 221. Loapine Orpwnance, L. Gathmann, London. 
15,222. Apparatus for the Cure of Cuest Diszases, 


4 on, 

——. Securine the 8 Spmwaker Boom ef Yacuts, E. 

15,224. DELIVERY Arranaves for Printine Macuines, 
W. Panter, London. 

15,225. ConstTRUCTION of Gas Burvers, 8. Leoni and 


J. Sinclair, London. 
15,226. Exruacrixa Tix from Srags, A. J. Campion, 


ay oe “Avrouanic Brakes, A, Sutter.—(J. Jaeggli, 
eottzer| 

15,228. Mgasurine Funne.s, N. Cahan, London. 

15,229. Apparatus for GavaIna Liquors, P. Coiligan, 


15,230. 
London. 

15,281. Semave, E. Smith, London. 

1s, 282. Mrrror in ComBrnaTion with a Hart, E. Smith, 


ion. 
15,233. Ruier, 8. A. Mundey, London. 
Lb, 234. KNICKERBOCKERS, J. W. Dean, London. 
1, 238. Dr DyNAMO-ELECTRIC MACHINERY, F. V. Andersen, 


15,236. Penrenene Crcarette Parsrs, W. W. Colley, 


on. 

15,287. Rapiators, A. J. Boult.—(Compagnie Générale 
de Chauffage et Ventilation, Société Anonyme repré- 
sentée par son Administrateur, gerant, 
Delstanche, Belgium.) 

—. Openine, &c., 


Exectrric Barrerizs, &c., Sir W. Vavasour, 


Mignot- 
Gas and other Taps, 8. Firth, 


on. 

15,239. Ark-comPREssING Apparatvs, W. P. Thompson. 
(Messrs. Jay and Jallifer, France.) 

15,240. Suetis for Hick Exprosives, W. P. Thompson, 

~(J. G. Justin, United States.) 

15,241. Tza-pot, E. 8. Gunn, London. 

15,242. Evecrric Current Reautaror, J. Gilmore and 
W. R. Clark, London. 

15,243. ADVERTISEMENT Pin CusHion, J. A. Causton 
and E. Dent, London. 

15,244. Burron Fastener, W. Osthoff, Germany. 

15,245. ConpENSING MeTaLLic Vapours Propucep in 
Zixc D maaes E. Griitzner and O. Koehler, 


15,246. Rroviarise Mortor-pyxamos, W. Lahmeyer, 


15,247. Macuines, L. Munro, London. 

15, 4s. ExvecrricaL Swircnss, C. H. Cathcart, 
15,800, Canniaces for Common Roaps, C. C. Goldring, 

15,250. Improvep Door Latcues, J. T. Bower, 
London. 

15,251. Provectitzs, 8. A. Day, London. 

15,252. Spinsine Dicg, J. Hazel, London. 

15,258. CoRK-SCREWs, A. Williamson, London. 

15, ¢" Conveyine Mrverat Warer, W. H. Dance and 

mith, London. 

15, 3a. Ink PowDER, W. C. Edwards and J. H. W. 

Smeed, London. 


. 
28th September, 1889. 
15,256. Manuracrurninc Boots, &c., O. 
London. 
15,257. VENTING Beer, C. H. 


Hill, Bristol. 
15,258. Hatrer’s Larues, E. T. Whitelow, Ss 
15, new se a Untversat Jomnt, J. W. Newall, 


15. 260. a STIRRUP Bars, W. G. Ashford.—(R. 
Christie, South a.) 

15,261. Trre for Waee.s of Carriaces, T. F. Wiley, 
Bradford. 


Burrows, 


15, ~~ REGISTERING ~ oman of Money Recerven, 
J. H. Tucker, Birmingha: 
15,263. Propucine Lemmoonaras, W. Brierley.—(2. 
Schorr, Germany ) 
15,264. MANUFACTURE of Wespinc for Fasrics, T. 
ax. 


Boyd, Halif 

15,265. NatLtiess Horsespor, G. T. Blake, H. Pinches, 
and H. E. Lavender, London. 

15,266. Pomp, R. Wylie and A. Brown, G! 

15, 267. SHeatTHinc Bicyc.e HANDLES, H. 
Wiltshire. 


15,268. Puzziz, H. G. Barnacle, Birmingham. 
15,269. Economisine Fuet, J. Dunn and J. K. Thomp- 


son, Leeds. 
15, 20 ay on wd for Wixpows, P. Clapperton and J. 
W. Grimmond, jun., 


A. G. Burrell, 


15,278. a Rance and other Frire-crates, H. 
Steven, . Glasgow. 

15,274. Horizontat Toy Pouzziz, J. Holt and A. 
Cham! ham. 


15,275. Braces, J. W. Seddon, Manchester. 
— Fivrep Rowers for Sprswine, J. Dodd, Man- 


15: 277. Hossy Horsss, J. Whitehead, Birmingham. 

Ls, 278. Titus for CHECKING CasH Payments, C. 
Franklin, London. 

15,279. WALKING Sricxs, J. H. Grell, sen., London. 

15,280. Puzzuz, G. Royle, London. 

15,281. Coxtnottixo TurnstTiLes by Corns, J. H. 
Makin an C. F. Hilton, London. 

15,282. ans for SPINDLES, &c., J. Timperley, 


on. 
15,283. ANTI-VIBRATING ScROLL IRnons, J. 8. Sydenham, 
London. 


15,284. Watst Betts, A. Mills, London. 
15,285. Screen for Fiower-pots, E. 


natey, 


15,271. wvsteat  Noramioy, 


15, — a Line Wires, 


Hutchinson, 


don. 

15,286. Hypravtic and Prevmatic Power, C. Adams- 
Randall, London. 

15,287. Guoves as Werarinc ApraReL, A. Swyer, 


ndon. 
15,288. Brakes, W. Whitmore and F. W. Colls, 
London. 


15,289. Saurries for ent Apparatus, N. 
Browne. —(R. Kandler, Germa 
— METALLIC Houtow Basen . E. Plumb and O. 


ks, 

15,291. Consonmme 3 Macurng, W. Wynne, J. R. Topliss, 
and J. A. Kay, London. a 

15,292, Transrer Paper Fives, G. Wilkinson.—{W. J. 
Brewer United States. 

15,293. Viewina Distant Opsects , #-- ~~ eee 
APPARA’ ARATUS, A. F. and A. St. George, 8 

15,294. Heapine of Herrine Casks, P. Senna. —(P, f. 
Buschmann, Norway. 

15,295. Arm Enoines, ow. B. P. Spurway, London. 

Lb, 296. New LoURING Matters, A. G. Green, 


London. 
15, — Mo.titrvusutaR Borers, J. F. Dureune, 


15,298. Guscunent 's Mart Carts, H. Bri , London. 

15,299. Evecrrica Repuction and ECOVERY of 
Merats, J. H. Pratt, London. 

—, GasHOLDER Guipine Apparatus, H. O’Connor, 


on. 

15,301. Treatment of Metats, W. H. Akester, W. T. 
Glover, and H. Edmunds, London. 

15,302. Metatiic Castines, W. H. Akester, W. T. 
Glover, and H. Edmunds, London. 

15,303. E.ectric Betts, W. Moseley, London. 

15,304, Mecuanicat Toy, H. Hargreaves, London. 

15, 305, gn AccumuLaTion of Dost in Krys, 


’ 
15,308. Drivinc DyYNAMO-ELECTRIC MACHINES, J. A. 
McMullen, London. 
15,309. Axe Boxes, H. K. Austin, m. 
15,310. Receivinec Payment and "DELIVERING VALUE 
Tuereor, W. R. Lake.—(J. Fischer, Belgium.) 





15,311. TeLePnonic Apparatus, E. Jette, London. 
80th September, 1889. 
15,812. Woop-cuorrer, J. Malone and G.§jVenton, 


iP) 
“se 818. BreecH-LoapING SMALL-aRMs, C, Rosson, Bir- 


15.3 314. Lockine-1n the Stopper of a anee Jue, W 
Clews and F. E. C. ee Bi 
15, —s 15. Rotary Enorvgs, W. N. Witdieese, East- 


= - and Axe for Waee.s, W. McFarlane, 
ub! 
15,817. Sore, R. Crosbie, Belfast. 

_ 318. Braces for Garments, P. A. Martin, Bir- 


15,8 319. Switcn for Makina and BREAKING Conract, 
unro, Glasgow. 
15,320. _Avromatic Sprinker, F,. W. Hardy, Middles- 
brough h-on-Tees. 
15 . ComBINED CLaw and Friction Crurcs, P. V. 
Waterford. 
15, 322, Conversion of Bring into Sat, C. T. Case- 
bourne, Stockton-on-Tees. 
15,323. WaterPproor Garments, &c., J. Westaway, 
wdown. 
15,324. Rovcuinc Woop for Bossins, &c., J. and D. 
Ciayton, Bradford. 
15,825. Gane, J. J. Ridge, London. 
16, poe y Poe Inorain Carpets, H. Templeton 


15,33 327. ae for Cieaninc Ciots, E. Hunt, 


15,328. — Eao Sranp, W. H. Clarke, London. 
15, 329. Watce Keys, J. Ashwin, Birmin; gham. 
15,380. Maton STRIKING Mount, F. Ghoniow and A. 


Birmingham. 

15, so, Maxina Faucet or Socket Pirgs, J. Guild, 
undee. 

15,332. Apparatus for Heatina Water, J. Tracy, 


verpool. 

15,338. Treatment of Fispres, K. T. Sutherland and 
G. Esdaile, Manchester. 

15,334. SrEviNa, Draine, &c., Wet Stack, 8. Watson, 
silane 
5,335. Preventinc Expiosions in Mines, H. E. 
M Niliet. London. 

15,336. ‘VENTILATING Apparatus, J. B. and F. C. 
Howorth, Manchester. 

15,387. Fastenrnes for Doors, &c., J. Nasmith, Man- 
chester. 

15,338. Printine Macurngs, E. a London. 

15, '339. Game, T. B. — G 

15,340. CovERING Wirz, T. C. eco <8 and E. 
Demuth, Austria.) 

15,841. VeLocipgpes, W. Phillips, London. 

15,842. 8 Survive Seat for Racine Boats, H. J. Payne, 


15,843. Pousee Cuarr, E. Smith, London. 
15,344. LeaTHeR DrRessine MACHINES, A. Jacobsen, 


mth 
_.. ADJUSTABLE RATCHET Spaxner, G. W. Bird, 
ndon. 
15,346. Apparatus for Lowerrno Boats, J. W. Kinni- 
burgh, London. 
15,347. Sarety FasTEnine for Horses, 8. Hooper, 
London. 
15,348. Liven Buttons, J. Koch, London. 
15,349. Domestic Fire-EScaPe, E. Bond, London. 
15,850. Kwrrrep Jerseys, T. E. Sills, London 
15, “ey Mera Tunes, W. P. Thompson.—(W. Schroeder 
nd P. Boecker, jun., Westphalia. 
15 ~ UnuaRNessino Restive Horses, W. P. Thomp- 
m.—(B. 5 and G. Heran, Austria.) 
15,358. Lamps, H. T. ne and 8. Armour, London. 
15,354. — “Rances, G . G. Brodie and J. D. 
Prior, Londo: 
es Sone Cazon and Bott, 8. Hill and R. Hodges, 
mn 
_—_ Sream Generators, B. Willcox.—(J. Belleville, 


rance.) 
15,357. Brakes for Carriacgs, B. J. B. Mills.—(J. des 
Geor ‘ges, France.) 
15,858. © eae Instruments, F. E. P. Ehrlich, 


15,359. "fhvences, InstaumEnts, F. E. P. Ehrlich, 
London. 


15,360. F cesens of TANNIN, >. J. C. L. Durand, 
ugu , and A. J. J. d'Andiran, London. 
15, 361. Purovens, 8. H. Cole, London. 
15, ,862. Cooxine Stoves, C. Church, London. 
15,363. Looms for Curtains, E. ‘Schadlich and R. 
Leonard, London. 
15,364. Secunina Wueets to their Ax.es, T. Birks, 


15,365. , Merats, F. M. , London, 
. Fountain Pex, H. Pearse, ndon. 
. Bakers’ Ovens, J. Kidman, London, 
. Lactxe Boots, W. Mcllwraith, Glasgow. 
Corsets, W. R. Lak e.—(The Socveté “Meifrre 
Neven and Cie., France. 
15,870. pnenenaae, . R. Lake.—(L. &. Starrett, 
United States. 
15, a Lock aNisM for Bott Guns, P. Mauser, 


15,372. Rottusc Meta Bars, G. Brisker, London. 
15,373. Ixpicatina the Course of Surs, J. Holm, 


15,374. Cartripces for Guns, T. = ny London. 
15, 375. Tram-cak Starters, J. W. Howe and H. J. 
Jordan, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


704. Steam Enoine, A. J. and H. A, Foulds, 

a cgpae? grag na Pa.— Filed October 8th, 1888, 
Claim.—{1) A steam engine consisting of a wheel, 
cylinders carried thereby extending inwardly excen- 


trically, pistons a the said cylinders, rods having 
pivotted connections with the compen rand a stationary 
shaft for the ends of each pair of rods of ite 
cylinders, said rods having a pivotted conn at 
end, substantially as described. (2) A steam 
engine consis’ ofa wheel, cylinders carried thereby, 
pistons within the same, two stationary ——~ having 
a supporting plate i between them, the said shafts 

placed Bree Mer to the centre of the wheel 

and rods from the pistons to the shafts, the rods 

gee d placed cylin — being pivotted on the same 
t, substantially as d bed. (3) A steam engine 

consisting of a Wheel, cylinders carried thereby, 
pistons = the same, a stationary shaft for “4 
pair of 8, piston rods pivotally connected be- 
tween the stationary shafts and their pistons, and 
and at one side for the 
cylinders of one pair and like ports on the other side 
en of the other pair, substantially as 





408,'748. Seat ror Bicycies, C. H. Phelps, Cuyahoga 
Falls, Ohio.—Filed June 5th, 1889. 

Claim.—(1) In a seat for cycles, the combination of a 

¢ and spiral springs having the general contour 

of semi- -elliptic springs, substantially as set forth. 





——_——., 
—_ 


(2) In a seat for c es pt combinati 
of flexible material, th ral springs go 4 bing 4 
general contour of ae pte springs, and a spring 








seat provided with adjustable clips, substantially as 
set forth. 


.822. CenTRirvcaL Macuing, J. P. Boettiger, 
Cold Springs, N. Y.—Filed August 1st, 1888. 
Claim.—The combination of a supporting-ball socket, 
a suspension sleeve provided at its upper end with a 
ball engaging said socket, with an inter ior bearing for 
the spindle, and with an "exterior screw-thread at its 
lower end, a suspension head provided with a tubular 
hub fitting over said sleeve and keyed thereto, a nut 


sali ead the screw-threads of said sleeve and holding 
said ag on the sleeve, a casing provi ded with a step- 
rods d at their upper 

roy “e said head and at their lower ends to said 
casing, a spindle turning at its lower end in said step- 
, and at its upper end in the bearing of said 

sleeve, and a basket on said spindle within said casing. 


408,835. Keyixc Wuesis, H. Grafton, London, 
England.—Filed August 30th, 1888. 
Claim.— The combination, with a shaft or axle and 
with a hub or boss, each having a key-seat, of a driven 
key having four acting sides and having draft upon 





408.835 


those sides, those four acting sides fitting ay 
between the sides of the seats and forming opposite 
dihedral angles, which are met at their apexes by th> 
circle of the shaft, each two « 0} te sides of 
the key being b tion of their 
width—by a common aot as specified. 

409,021. Macniwe ror Fianocino Boirer Heaps, 
1. B. Davis, Hartford, Conn.—Filed January 6th, 
1888. 

Claim.—In combination with a rotary shaft 

a form and a clamp device, whereby a disc-shaj 

boiler head blank is held between the form and the 

dl 4 


riages, 





ee sides of the shaft and form the 
—_- devices, and the forming rolls borne 
in sai: quite, one of the said rolls g conical 
and having an annular curved projection and the 
other and opposite ae having the cylindrical working 

surface placed parallel to the ones of the annular rim 
of the fom, and st having the curved edge over! Pa 
= os cylindrical bod the roll, all substan 


oe SELF-SEALING Jar, J. W. Bulger, Bast Liver- 
» Ohio.—Filed October 8rd, 1 

Claim, —The combination, with a jar having hori- 

zontal beads at its upper end to provide 

intervening spaces for the insertion of bail clamps and 


[409,169] 





AeA 1 





a lid or cover having a screw-th eg 
norte Cs oa sage the beds and with 7 
projec’ ie beads 

a screw- he od mat eaatons substan’ By md is nee to 
don Namal ed thn toae on the tad ened Poo th a 
series of female screw threads that engage ihe po 
threads of the boss, substantially as set forth. 











le 
he 
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ON THE LAWS OF STEAMSHIP PROPULSION.— 
FUNDAMENTAL PRINCIPLES AND NEWTON’S 
CRITERION. 

By Ropert MANSsEL, White Inch, Glasgow. 


ELxKvEN years ago, in ex cathedra fashion, as president of 
the Institution of Engineers and Shipbuilders in Scotland, 
I considered it a duty to direct the attention of that body 
to a quotation from the “ Thermo-dynamics” of the late 
Dr. Clerk Maxwell as follows:—“ The great importance 
of giving a name to the quantity which we now call 
kinetic energy, seems to have been first recognised by 
Leibnitz, who gave to the product of the mass by the 
square of the velocity the name of vis viva; this is twice 
the kinetic energy.” Again: “ Newton, in the scholium 
to his ‘Third Law of Motion,’ has stated the relation 
between work and kinetic energy in a manner so perfect 
that it cannot be improved, but at the same time with so 
little apparent effort to desire to attract attention, that 
no one seems to have been struck with the great import- 
ance of the passage till it was lignes out by Thomson 
and Tait;” upon which I made the following comments : 
“As to the latter part of the foregoing quotation, Sir 
Wm. Thomson, from his first occupying the Natural 
Philosophy Chair in Glasgow University (now some forty- 
three years ago), made Newton’s scholium the basis of his 
teaching what was then named the doctrine of work, with 
full explanations as to the relation it bore to work and 
vis viva. This is a fact to which I can bear personal and 
grateful testimony. But they are not given in the direct 
manner implied in Dr. Maxwell’s statement, and hence 
the reason of their being so long overlooked. 

In Cote’s “ Translation of the Principia” we read thus : 
“ But to treat of mechanics is not my present business. I 
was only willing to show by these examples the great 
extent and certainty of the third law of motion.! For if 
we estimate the action of the agent from its force and 
velocity conjointly, and likewise the reaction of the im- 
pedimenta conjointly, from the velocities of its several 
parts, and from the forces of resistance arising from the 
attraction, cohesion, weight, and acceleration of these 
parts, the action and reaction in the use of all kinds of 
machines will be found always equal to one another.” 
Thus it seemed to Newton, mathematical principles, and 
not mechanics, “i. the business in hand. Like the 

triarch of old, he dismisses the son of the bondwoman, 

ut with a gift which, unknown to him, conveyed to 
Ishmael—the mechanician—much substance, favoured 
Isaac—the mathematician—getting only the shadow; and 
upon the unpretentious passage quoted above, we are 
able to found the various dynamical principles which 
mathematical ingenuity has been able to devise, however 
varied they may appear. In the wise simplicity and mar- 
vellous sagacity which underlies Newton’s propositions, 
enabling him to deduce most involved truths from rough 
and apparently insufficient data, there lay Newton’s great 
strength. Those wonderful superstructures of geometrical 
demonstrations in the Principia, much more admired than 
studied, and more studied than understood ; these were 
rather Newton’s weakness, and to mechanical science, in 
the end, a great misfortune. Note Professor Tait’s state- 
ment, “ The sad fate of Newton’s successors ought ever to 
be a warning to us. Trusting to what he had done, they 
allowed mathematical science almost to die out in this 
country, at least, as compared with its immense progress 
in Germany and France.” Playfair has also pointed out 
the significant fact. It was half a lifetime after the pub- 
lication of the Principia, ere the Newtonian philosophy 
formally supplanted that of Des Cartes in Newton’s own 
University of Cambridge ; and very long after that it had 
been accepted and taught in the Scottish Universities of 
St. Andrew and Edinburgh. 

As to the comparative degradation of mathematical 
science in this country, Professor Tait makes a lamentably 
true statement. That this was due to trust in Newton, is 
a proposition requiring considerable qualification, enterin 
upon which reminds me of a story :—Twa auld Scotc 
wyflies y omy | frae the kirk fell to discussing the 
sermon they had just heard. Quoth number one, 
‘Losh wuman, wasna the minister gran the day ?”” To 
which assented number two: “Oo aye ;” qualifying with? 
“But did ye understan’ him”? “ Me understan’ him !”+ 
ejaculated number one in a tone of indignant irony : 
“din you think I wad hae the presumption ?” This 
worthy old lady’s state of mind exactly describes that of 
the aforesaid “successors of Newton”: intense admiration 
of —— they did not understand ; only, in their 
case, coupled with a vast amount of presumption. In 

int of fact, some well-meaning but hide -bound pedants, 

aving picked up, and rather confused themselves, with 
the elementary surface abstractions of Newton’s views ; 
when Newton’s great _ and rival, the philosopher 
Leibnitz, had quite in ependently thought out similar 
truths, from a different point of view, and expressed them 
in altogether different language ; they imagined to glorify 
Newton—and themselves—by denouncing Leibnitz as a 
shallow, dishonest blockhead. Concurrently, there was 
another dispute, as to the comparative value, and priority 
of the differential calculus of Leibnitz, as against Newton's 
fluxions, ending with the envenomed and bitter quarrel 
regarding “the measure of force,” in all of which the 
British party presented our usual island characteristic of 
never comprehending when they were beaten. To borrow 
non-classical language — previously on loan to Lord 
Byron—they decidedly objected to being “floored 
by this here Frenchman.” Rather than that, they 
poisoned the fount of knowledge at its source; and 
in their blind stupidity, that which at bottom was as 
much Newton’s principle as the supposed delusion of 
Leibnitz, they mauled in a most comprehensive fashion. 
The two following quotations may be taken as samples : 
Dr, Clark wrote: “An extraordinary instance of the main- 
tenance of the most palpable absurdity we have had in 
late years of very eminent mathematicians, Leibnitz, 
Bernoilli, Herman, Gravesande, who, in order to raise a 





1 Italics mine.—R. M. 





dust of opposition against the Newtonian philosophy some 
years back, insisted with great eagerness on a principle 
which subverts all science, and which easily may be made 
to appear, even to an ordinary capacity, to be contrary to 
the necessary and essential nature of things.” Emerson 
went much further: “Other objections of less moment I 
pass over, as their malignity and falsehood will appear to 
every realer, such as the absurd opinion that motion 
cannot be lost in the world; their introducing into 
—— calculation an obscure precarious law or force 
called vis viva, founded upon no certain principles. But 
if any should ask what any of these bravos have done 
since, the answer is, nothing at all, or less than nothing; 
they have been turning science backwards ; for they have 
beendoing nothing but undermining his principles—though 
built upon the surest foundation—to introduce their own 
chimerical hypotheses, that have nothing to support them 
but aeemioes ignorance, and presumption.” 

At this time, had a rash thinker attempted to point out, 
this virulent abuse damaged Newton rather more than the 
harm it did to Leibnitz, figuratively, at the nearest tree 
he would have been invested with the grand cordon of 
the Scottish order of the “wuddy ;” or, at least, been made 
the recipient of the Government appointment known as 
“ penal servitude.” The subject remained at the “ gerund 

inder” level until 1759, when John Smeaton advanced, 
inreferenceto “mechanic power,” the sameexplanations and 
deductions which followed from those of Newton on actio 
agentis—action of the lige equally, those of Leib- 
nitz on vis viva-—living force; each of these terms, respec- 
tively, representing the same definite existence as that 
which is understood when we now write or speak of 
energy. For this Smeaton worthily earned the title, 
“father of English mechanics ;” and, although some indi- 
viduals interested themselves in fancied corrections of his 
mistakes: what mechanics owes to incompetent dry nurses 
may be inferred from another perfectly accurate and 
candid statement by Professor Tait : “But if anyone has 
a right to judge of the general standard of popular 
scientific knowledge . . there can be but few people 
in this country who have an accurate knowledge of the 
|} per scientific meaning of the little word ‘ force.’” 
Nota bene, the net result of “all books and lectures” 
on mechanics: few in this country know the first 
letter of the alphabet of the subject! In explana- 
tion, suppose an analogy: A mutual admiration ring, 
having indoctrinated the ple of an auriferous 
country with the notion that the nuggets of pure ore 
were only worthless brazen deceptions, and for two 
centuries thereafter, in all “books and lectures,’ their 
stupidity had been glossed over or apologetically referred 
to as only a “ misunderstanding, as to terms;” at bottom 
they were quite right. It might be a profitable business 
to turn over ancient tailings,” and by biting chlorine, or 
other process, try whether we could not eliminate some- 
thing, which such teaching was little likely to discover. 
“The pity of it; O, the pity of it;” that mechanics had 
not been Newton’s business, when fully two centuries 

one, in his wise simplicity and still strength, as Dr. 
axwell wrote: he stated the question in a manner “so 
perfect that it cannot be improved on.” We have it dis- 
tinctly enunciated : “In the use of all kinds of machines, 
the action of the agent, and the reaction of the impedi- 
menta, will be found always equal to one another.” In 
two hundred years the language of the subject has some- 
what changed; so that, now-a-days, the same ideas might 
be expressed by : in any machine, developing power and 
doing work, the gross indicated horse-power a 
will always be equal to the gross sum of the works done 
on the several resistances; so that, necessarily, the ratio 
of the two sums must be unity. 

This is Newton’s criterion “ a machine,” anda steam- 
ship is the very machine for which its — is pecu- 
liarly suited. In the steamship we develope power to doa 
kind of work, regarding which exceedingly hazy notions are 
prevalent ; and, in any definite case, we can measure the 
gross 4 which is being developed for the speed, ob- 
tained. We know the work done must equal this; 
nothing can be lost—one simple point of view of the great 
principle of conservation of vis viva. Not, however, 
implying that we may not waste any amount upon, 
possibly, preventable resistances. We drive the vessel at 
ditferent speeds, and we know the corresponding indicated 
powers are the measures of the respective works done at 
those speeds. To discover the true law of development, 
another constant landmark in the mechanical mirage 
requires to be appealed to. The distinguished mechanician, 
the late General Morin, pointed out: When a machine is 
developing power, and doing work at different velocities ; 
if, in each case, the circumstances remain the same, there 
is a constant deduction from the apparent gross pressures 
to give the effective pressures; which constant deduction 
is not influenced by the rate at which the work is done. 
Hence, we name it, Morin’s constant. In past years I 
have published many illustrations, from actual practice, of 
the application of these principles. None more striking 
than one given in my last letter in THe EncIneeEr, 30th 
August, 1889, “ Speed trials, H.M.S. Iris, Series IV.” 

In volume xviii. of the “ Transactions of the Institution 
of Naval Architects,” at page 70, will be found the follow- 
ing statement by the late Dr. Froude, which is of much 
importance to consider, leading, as it does, to very 
different conclusions than those arrived at by Dr. Froude 
and those who have adopted his views on such matters:— 

“T assume that for vessels similar in form and similarly 
propelled, but dissimilar in size, at corresponding speeds, 
a co-efficient of performance such as the Admiralty so- 
called ‘constant’ is really constant, and that therefore, 
from the data obtainable from the trial of a vessel, con- 
ducted according to the progressive system, it is possible 
to construct a diagram showing the relation of speed and 
— for that vessel, enlarged or contracted to any other 

isplacement.” 
e mechanical principles involved are these : A steam 





2 “The prophet that teacheth lies, he is the tail. For the leaders of 
this people cause them to err; and they that are called blessed of them, 
are Ctiegel."-lniehs ix. 





vessel is a machine in which power is developed to do 
certain work. The relation between the work constantly 
done upon it by the working power, and that constantly 
yielded at the working point, Canon Moseley defined as 
the modulus of the machine; precisely the same thing as 
implied in that which we name the Admiralty co-efficient. 
In the steamship, the work done at the working point 
has been assumed to be proportional to the product of the 
square of a lineal dimension, say /?, by the cube of the 
speed V®, The developed power being the observed 
quantity E, indicated horses, the ratio of the two—usually 


denoted by the letter C—obviously gives C= a : ; and 


for /? we may substitute, the immerged mid area or sur- 
face, the square of the cube root of the displacement, or 
any other function, whatever, proportional to /*. The 
result will, in every case, differ in a constant ratio for the 
respective speeds. For example, H.M.S. Iris, Trial Data 
IV. Series—from tables. 


- aes 
Trial number. Values 4". Values LY . A 
(14) 594°9 188°0 
(15) 690°5 218-2 
(16) 770°0 243°3 
(17) 676°7 213°8 


Looking at the variations for the various trials, we at 
once see the absurdity of calling such numbers constants ; 
it is an equally absurd supposition to attach any value to 
them as a “ measure of comparative excellence.” Newton’s 
criterion warns us these numbers must be constant, apd 
hence the question of comparative excellence is at once 
disposed of; when it is shown, that the variations are a 
mere result of the entirely false hy pothesis that the resist- 
ance has varied in the ratio of the square of the speed. 
This is so important that I recapitulate. 


Tris IV.—-Trial Data, 


Trial number. Vv. E. N. 
(14) 18°59 7556 93°25 
(15) 15°80 3958 76°93 
(16) 12 43 1765 59°39 
(17) 8°32 596 39°15 


In my last letter I have shown: gross work done at 


speed V = W x 10%V = CN x 10°”Y, where 
d? = 

C = log. sipi 5 f= (~ 16813 + 9131) = 5944, and 
consequently :-- 


Trial speeds V  =1859 1580 12°43 8°32 





Values 0707 VV. = (1°3143 11171 “8788 “5882 
Values log. N = 1°9696_1°8861 1°7737 1°5927 
Values C = $044 5044 5944 °5944 
Sum log. E = 88783 3°5976 3°2469 2°7753 logs. work done. 


By datalog.E = 8°8783 3°5976 3°2469 2°7754 logs. of power doing it. 
Hencedifferences= 0000 0000 --0002 --0001 


Here: it is perfectly obvious, that the differences practi- 
cally vanish, which is the same thing as to assert, the 
ratios of the work done, to the power doing it, are unity. 
Or, again: That Newton’s criterion is satisfied, for the 
range of experiments, whenever we replace the V* 
hypothesis, by the true values in the works done. Some 
sixty years ago, an eminent savant, Professor Reéch, 
cogitating on the phenomena of traction experiments, on 
scale models; arrived at certain conclusions, which, in 
effect, amounted to :—If it were true, that the resistance 
varied as the square of the velocity, the principle of 
constant values for the Admiralty co-efficients, would 
apply to those model experiments; if the models, respec- 
tively, were drawn at speeds proportional to the square 
root of a common lineal dimension. Dr. Froude, however, 
was not warranted in his application of this proposition 
to steamships, for two good and sufficient reasons. First, 
every set of experiments on a steamship, on the face of 
them, show the resistance does not vary as the square of 
the speed, otherwise the Admiralty co-efficients for the 
same vessel and circumstances at different speeds would 
be “real constants ”—that is to say, all of the same value. 
Secondly, when we adopt the hypothesis which makes 
these numbers real constants. Morin’s constant then 
enters as a factor, and this quantity has markedly 
different values in different vessels.* Jfodel experiments 
completely ignoring this important factor, must yield 
results which for comparative results are misleading and 
worthless, and deductions from them, only adelusion! I 
endeavour to speak plainly, and I hope, so as to make 
myself understood. 


In reference to published reports of the trial of the 
United States cruiser Baltimore, this vessel, of 4500 tons 
displacement, has been propelled at the speed 14:9 knots, 
by 4500 indicated horses, and again, with forced draught, 
at a speed 20°2 knots, by 10,200 indicated horses. Apply- 
3 


ing the Admiralty formula, E = 


at lower speed, C = 200°4; 

at higher speed, C = 220°4. 
According to the usual explanation, these figures are sup- 
posed to represent the relative efficiencies of the vessel, 
and its machinery, at the respective speeds. According to 
the actual fact, the efficiency is the same for each. 


, it will be seen, 





With the formula, Ah = a -V-V%, the difference 


is entirely due to the factor V2 being inaccurate. The 
true value of this quantity is log.-1a@V; that is to.say, 
the number, of which, the common logarithm is the 
quantity a V. In the language of analytical mechanics, 


R denoting the resistance, we have a = sig ® (The 


differential coefficient of the logarithm of the resist- 
ance in respect of the speed. The numerical value in 
this case is the small number 0423.) Again: in comparing 
vessels of different displacements, another approximate 
correction, is simply obtained by replacing Di by the 





3 Thus in the Iris IV. Trials it was shown s = 8°817. In some cases, it is 
only about one-third of this, in others more than twice as great. 
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rather smaller fractional power, D = D**. The Admi- 


ralty formula thus becomes, E = V log.-1 a V; or, 


‘ 








: Ds = re nee —- , 
for Baltimore, E = 55018 V log.? 0423 V = 70°66 V 
log.—? 0423 V. And the test— 
Trial speeds V=h9 20:2 
Values of 0423 V= 6303 “8545 
errs log. V = 1°1732 1°3054 
Log. 7066 = 18492 1°8492 
Sum, or log. E = $6527 4°0091 
.E = 4,495 10,212 ind, horses 
By data 4,500 10,200 ,, 
Differences -5 +12 yo 


Obviously: much within the limits of probable errors of 
observation. 

For another useful example, refer to the data of the 
United States dynamite cruiser Vesuvius, THe ENGINEER, 
June 7th, 1889. In that vessel we have— 





Dp = = fal ” a as 
E = 6842 V log. 05875 V = 8097 V log. “05875 7 
c -~ 
for speeds up to 19 knots. And the test, as follows :— 
True trial speeds V = 10°6 14°8 18°94 
Values of -05875V = *6227 “S695 1°1127 
» Log.V = 170258 1°1702 1°2774 
Log. 8-097 = 9083 “9083 “9083 
Sum, or log. E = 2°5563 2°9480 372084 
ce = 360 887 1988 ind. horses. 
By data = 360 886 1988 ,, am 


The agreement is all but perfect. Only, it must be 
noted: the middle speed has been taken at 14°8 knots, 
whereas the published data reported this as 1488 knots. 
The slight difference is due to variations in the rate of 
tidal and wind drift ; which, probably, has affected all the 
trials, but in this analysis have been concentrated on the 
middle speed; the two others being assumed correct. If 
the middle speed is wronged by this, it suffers the penalty 
of being found in bad company ; and, according to an old 
Scotch adage, “if it hadna been amang the craws, it 
wadna hae been shot at!” 


White Inch, Glasgow. Ropert MANSELL. 








ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. — THE CENTRAL STATION OF 
THE COMPAGNIE CONTINENTALE EDISON. 

(Concluded from page 282.) 

REFERRING once more to the “inverseur,” it was 
mentioned that one continuous bar united all the sections A 
of the several dynamo commutators, while another bar 
united all the Bsections. These two bars run therefore 
side by side along the top of the apparatus, while the 
other bar uniting all the C sections is some distance below 
them. The object of placing the two top bars so near 
together is to join them together and run a two-wire 
instead of a three wire circuit, if required. Such a case 
might happen in wiring a district where at the commence- 
ment the two-wire system was used first and the three- 
wire added, as the lighting extended. Each bar is con- 
structed of five bands or strips of copper about jin. 
thick and 3in. wide, these being bolted together with 
‘nterposed distance pieces at every point where the bar is 
electrically connected to the switches, but otherwise 
separated throughout their length by an air space between 
each strip. The bars are in this way easily constructed 
and bends made, while at the same time a large surface is 
left for radiation. 

Turning now to the main distributing switch-board—-a 
view of which is given in Fig. 5, p. 282—it will be seen that 
there are fourteen blocks which can be connected to the 
bar A, fourteen to B, and twelve to C, the latter being 
divided into two rows of six to suit the space available. 
Thisisdesigned to distribute over twelve three-wirecircuits, 
and two simple parallel circuits at 220 volts without a com- 
pensating main. The latter circuits are made simply by two 
blocks on A and two on B, without any connection to C. 
The increase in the private lighting supply from the 
station has, however, necessitated the laying of four 
additional three-wire circuits which are connected 
to the four first blocks on A, B, and C, thus doubling 
the cables on the first four circuits. The bars 
and blocks, and the copper bolt switches for con- 
necting them together, are very handsomely mounted, as 
shown in the figure, on a marble slab 13ft. long and 
6ft. 9in. wide. A row of ammeters are mounted above 
the blocks, and a large voltmeter is fixed in the centre, 
which can be seen by the electrician in charge while he 
couples the dynamos on the “inverseur” or regulates their 
fields to obtain a total potential of 220 volts. Theswitch- 
board is altogether 13ft. 6in. long, and 7ft. wide, and 
presents an extremely handsome appearance in the 
station. 

Before arriving at the switch-board, in fact, just where 
they emerge from the culvert, the cables are connected to 
lead fuses arranged in an easily accessible position behind 
the board. The cables then pass through holes drilled in 
the marble slab to their respective contact blocks. The 
copper bars A, B, andC, Fig. 4, p. 282, which, as already ex- 
plained, are thecontinuationof the bars on the “inverseur,” 
are connected by four small bolts to an upright brass 
block between which, and the block to which the cable is 
attached, the connection with the circuit is made or 
broken. This connection is made by pushing upwards a 
square copper bolt about Gin. long and 1 square inch 
section, which slides in a square guide in each block. 
Over the bolt are two brass plates, one in each guide, 
which are forced down upon it by two set screws when it 
is in position. By this means an excellent surface con- 
tact is assured. An arc is formed at breaking circuit, 
but this only affects the top edge of the bolt, which 
does not play any part in the surface contact. 
The blocks are all provided with name tablets indi- 
cating what circuit is fed from them, and at start- 





ing time the electrician in charge switches the cir- 
cuits in one by one to keep the load even on each 
bridge. When near the maximum load for the first two 
dynamos he signals the engineer to start another engine | 
and dynamo, which, after duly exciting to the right | 
povenne as explained above, is coupled on. Of course, as | 
ong as all dynamos are at one potential it does not | 
matter what their respective current output is ; indeed, as | 
we have seen, in point of size and output two of the 
machines in the station are double the size of the other 
six, and machines of much smaller dimensions could be | 
worked on the some circuit provided only they are worked | 
at the same potential. The switch-board is on the same | 
model as fixed at the central stations in the Faubourg | 
Montmartre and the Palais Royal, and has been adopted | 
by the City of Paris for the Municipal Station at the 
Halles Centrales. 
The incandescent lamps in the central gardens round the | 
lawns are wired in the manner shown in Fig.7. The lamps, | 
of which there are 3400 distributed over the lawns, are | 
of 6-candle power, requiring 18 volts each, and are 
arranged by six groups in series as shown. Each set of | 
six groups occupies one of the sides of the square, and the 
entire square of lamps is fed by four cables brought to the 
four corners. Two of these cables are at 110 ine poten- 


| zontal, and there is only one train of clockwork. 


wheels controlled by one lever, namely, the common 
armature, to the two electro-magnets. 

This lever is horizontally mounted on springs, and 
moves to and fro in a horizontal direction, setting free 
either one or other escapement. When the are jg 
too long the shunt electro-magnet, as usual, comes into 
action and liberates the escapement of the train operated 
by the difference of weight of the carbons. The upper 
carbon being the heavier descends, and by the endless 
chain causes the lower one to ascend and restore the are 
to its normal length. The contrary action takes place 
when the carbons are too near together, or when the 
lamp is first started, The normal length of are is regy- 
lated by adjusting the play of the armature, The upper 
carbon is 15 mm., and the lower 11 mm., the arc being 
focussed. The spring controlling the train of clockwork 
causing the separation of the carbons requires to be wound 
up every time the lamp is trimmed. 

In the other type of this lamp the shunt and series 
electro-magnets, of which there are two each, are hori- 
The 
escapement to this train is freed by the shunt coil detent 
in the ordinary way. There are two principal wheels to 
this train, over both of which the pitch chain passes, one 
end of the chain supporting the upper and the other the 
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Fig.6.Main Distributing Switch Board. 


tial, and are connected to opposite corners, while the other 
two are at zero potential. There are a sufficient number 
of lamps in each group to render the difference in light 
inappreciable in the event of the breaking of one or two 
lamps in the group. The two covered ways along the 
sides of the central gardens are lit by ninety groups of 
four 20-candle lamps with reflectors arranged 10ft. apart ; 
the outlines of the monumental fountain are lit by 250 | 
lamps, and the trees and shrubs in the gardens by 800 | 
lamps arranged in 42 groups. The two central bandstands | 
take together 108 lamps, the Porch des Arts Liberaux, 105 | 
lamps, and the Porch des Beaux-Arts 210 lamps. Besides | 
this the Statuary Gallery and Porte Rapp entrance together 
take 60 arc lamps and 32 incandescents, and the facade | 
des Beaux-Arts 35 arcs. 
The are lamps in the Statuary Gallery are on the Pieper | 
system, the right of working this lamp having been 
acquired by the Edison Company for the whole of France. 
Current is supplied from the central station direct to a 
switch-board affixed to the wall near the gallery, and from 
this board the lamps are switched into circuit. The | 
switches, which are provided with a spring brake, are 
handsomely mounted on a marble slab, ard the lamps are | 
coupled by pairs in series with a resistance. 
Fig. 7 
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The Pieper are lamp is constructed in two types, which 
differ considerably in their regulating mechanism. In 
both, however, there is no rack rod, the movement of 
the carbon holders being through the medium of a 
pitch chain and pulleys, so that the space taken up 
vertically by the mechanism is very small. In the 
differential lamp the shunt and series electro-magnets 
are placed side by side vertically. There are two 
trains of clockwork, one actuated by the difference of 
weight between the upper and lower carbon-holders, and 





the other by an inclosed spiral spring. An endless chain 
passes round a small wheel on the upper carbon-holder, 
down the side of the lamp, under a pulley on the lower | 
carbon-holder, and up the other side, whence it passes | 
round the two principal wheels of both trains of clock- | 
work. These two trains are provided with escapement | 


J. SwainSe. 


lower carbon holder. The movement of the armature 
when attracted to the series coil is made to draw the chain 
through a small distance, and so separate the carbons, 
It is this type of the Pieper lamp that is installed in the 
candelabra at the Porte Rapp entrance to the Exhibition, 
and are noticeable for their very steady burning. 

The Edison Company has also acquired the right of 
manufacture of the are lamp known by the name of 
“Alpha.” This lamp, which is Macquaire’s patent, is 
operated by an electric motor turning in one direction or 
the other, according to the adjustment of the carbons 
required. The lamp is said to work very well in 
series, and some of them are running on the Exhi- 
bition circuits from this station, The armature of 


| the little motor is mounted on a vertical axis, which 


carries a worm. This worm is only thrown into 
gear with the toothed wheel operating the rack rod, when 
the armature of the series electro-magnet is attracted, the 
vertical spindle having a little play at its lower end. The 
upper carbon holder can therefore be pushed up for 
trimming the lamp when the current is off. The shunt 


| electro-magnet armature plays between two electrical 


contacts, and determines in which direction the motor 
turns. The Edison Company is now putting up 350 
of these lamps at the arms factory of Chatellerault. 
There are also several Pilsen arc lamps running from the 
station, manufactured at the Nancy works of M. Henrion. 


| Nearly one-half of the total number of are lamps, and 


more than one-third of the incandescent lamps run, are for 
the lighting of buildings and pavilions containing special 
exhibits. These are too numerous to notice individually, 
but we may mention the separate transmission of power 
circuits which are fed from this company’s mains, namely, 
the Cail establishment exhibit, with 25 ampéres and 100 
volts for running a motor ; one 4-horse and one 8-horse 
motor in the Cape Diamond exhibit, for the cutting and 
washing machinery; and in the Pavillion des Forges du 
Nord the current necessary to charge abattery of accumula- 
tors for electric welding. The two types of Edison dynamos 
running in the station belong to the 1885 type. The larger 
size has a capacity of 100,000 watts. The switch attached 
to the machine is constructed with two copper bolts, con- 
nection being made by forcing them against antagonistic 
springs on to the contact blocks. The springs then act 
to cause a quick break. The field is two-pole, the pole 

ieces being hollowed out, as shown. The field is wound 
three wires ata time, the ends of which are brought 
to coupling terminals on the machine seen in the figure. 
The different layers of each limb can then be coupled up 
according to whether the armature is wound for 50, 75, 
or 110 volts. The bearings are all lubricated by rings on 
the shaft dipping into oil wells, and the brasses are made 
long to offer a large surface. We are much indebted to 
M. C. Jénot, the company’s engineer at the station, for 
pointing out many of the above details of the apparatus 
and machines in use. : 

Apart from the central station, the Edison Company 
has an installation of twenty-five lamps in the Gas 
Pavilion run by a gas engine and Edison dynamo; and in 
the exhibit of M. Meunier in the Machinery Hall an 
Edison dynamo is run by aturbine. The French Asphalte 
Company also shows one of these dynamos, mounted on a 
specially prepared asphalte foundation. Further, in the 
Government powder magazines exhibit in the Esplanade 
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des Invalides the company displays some special types of 
apparatus designed to avoid accident in factories and 
magazines where dangerous vapours prevail. 


In the Machinery Hall the Compagnie Générale des | of 


Lampes Incandescentes—Edison-Swan patent—to which 
the Edison Company ceded the lamp patents in 1887, has 
an exhibit of lamps and accessories; but the Edison 


Continental Company has combiued its allotted space | 


with it, and formed one exhibit. Here are shown a 
Zypernowsky-Déri 26,000-watt high-tension dynamo and 
transformer, with the switch-board adopted for alternating 
currents. Two direct-current dynamos are run, one of 
38,500 watts for lighting 250 lamps in the exhibit, and 
the other for supplying power to five motors doing work 
in various parts of the hall. The method of running the 
underground bare conductors adopted by the company 
under the streets of Paris, already alluded to, is also 
displayed in the Machinery Hall, at the exhibit of the 
Postel-Vinay firm—Class 62—who had the contract for 
the supply of the porcelain insulators and the construction 
of the masonry culverts along the boulevards. 

In the central station there are many pieces of apparatus 
and lamp and dynamo accessories exhibited. The form of 
dynamo now constructed by the company for compound 
winding resembles in external form of field the Manchester 
type, having been brought out this year. The larger size 
is made in types from 10,000 to 40,000 watts, and the 
smaller for lesser outputs. The electric motor of the 
company is also exhibited here. Its feature is two fine 
wire shunt field magnet limbs with large pole pieces, and 
two thick wire counteracting field limbs with smaller pole 
pieces in a line at right angles to the former. The action 
is to weaken the field when the load is increased, so that 
the motor keeps up its regular speed. The methods 
adopted by the company for lighting theatre battens are 
here exhibited. 

In conclusion, we may allude to the temporary lighting 
done by the company in the Exhibition before the open- 
ing. Some 48,000 yards of conductor were used, the 
spaces lighted being so very far apart. About eighty arc 
lamps were distributed over various points where work 
was being proceeded with, and moved from one point to 
another as the work required. 








WITH THE BRITISH ASSOCIATION AT 
NEWCASTLE. 
NOTES AND COMMENTS. 


Wits the exception of a little of the work done in the 
Mathematical and Physical Section A, and the Chemical 
Section B,the Mechanical Science Section G offers, or should 
offer, the chief attractions toengineers. This section com- 
menced well at Newcastle with the thoughtful address of 
Mr. Anderson, and a paper on “The Transmission of 
Power by Compressed Air,’ by Professor A. B. W. 
Kennedy. After that, however, the interest in the pro- 
ceedings rapidly flagged, not because there were no good 
subjects and papers offered for discussion, but because 
there were interspersed amongst these papers on old sub- 
jects, with which almost all likely to attend the meeting 
had been made familiar by the proceedings of other socie- 
ties or by technical journals. On the very first day two, 
we might say three, well-worn subjects were put on the 
day’s list for reading. On the second day two other such 
papers were the first on the list, and some were down on 
every list. This is not only highly objectionable from a 
scientific advancement point of view, it is very objection- 
able because it causes a waste of time, not only in these 
papers themselves, but in trying to dodge the old subjects 
in Section G, and get at some new ones in another section; 
an attempt which often leads to the loss of the head or 
tail of two papers. The section is, moreover, for mecha- 
nical science, but theoretical subjects are driven off to the 
fourth day, instead of being taken as they ought on 
the first or second. Some theoretical papers may be 
quite useless, but these occupy little time or attention. 
With the arrangement at present adopted, however, of 
calling some theoretical papers by other names, and of 
putting some of the second-hand descriptive papers too 
early on the lists, the so-called theoretical day becomes a 
farce too late in the meeting to attract any attention, and 
good papers go with the bad. The electrical day is 
placed too early. The audience ready to dance attendance 
on electric matters is always large, and would be quite 
large enough if the papers came on the fifth day. It has 
become customary to invite authors of papers read 
elsewhere to send one to Section G, and to accept papers 
which are mere descriptions of patented articles in public. 
Both these customs should cease. It is, perhaps, difficult 
to break through what has gradually become a custom; 
but it is a certain thing that unless this is broken 
through, Section G will cease to receive any support 
from scientific mev and engineers. With a judicious, and 
impartial, and rigorous selection of papers, sufficient 
would be forthcoming to occupy the attention of the 
Section and receive proper treatment. Better, even for a 
year or two be rather short of papers than to swell the 
numbers by pages from catalogues and patent specifica- 
tions, to the ultimate exclusion or improper treatment of 
worthy papers. Much of the harm arises from the fear 
that sufficient papers will not be forthcoming. This is a 
fear that need not exist, and should not be allowed to 
weigh. Section G might be of great interest and import- 
ance to those interested in mechanical science, but it is 
not increasing in its influence or its attractiveness; and 
unless great care is taken to give it new vigour, the strong 
and growing numerous young special societies will make 
it an anachronism. We need say nothing here of papers 
read, as we have already published some, and shall give 
some more. 

Newcastle-on-Tyne is now exceedingly well provided 
with educational establishments. The New College of 
Science is a very fine, large, and costly building, and it is 
provided with, amongst other things, a very large 
chemical laboratory. It has alsoa physical laboratory, 
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and a good collection of physical instruments. It remains 
to be seen whether the system of instruction that is to 
be followed will give students that patchwork, or series 
atches, instruction in scientific matters that will 
fit them to pass examinations on these branches, and after- 
wards to become teachers and schoolmasters, or whether 
some attempt will be made by the aid of men practically 
versed in manufacturing industries, and accustomed to 
the use of science in arts, to connect up these patches, and 
make them a continuous whole by that species of know- 
ledge that enables a man to do as well as to preach. 

As we mentioned in a previous issue, a large number of 
works was thrown open to visitors during the week of 
the meeting. Amongst them were the chain shops and 
rolling mills and foundry of Messrs. John Abbot and Co., 
Gateshead, works in which all sizes of small and large 
chains are made from rods and bars rolled on the premises, 
and where the foundries are employed on castings from 
the size of the studs used in stud chains, to the great cast- 
ings used in large modern marine engines. The works are 
extensive, and have grown bit by bit, and do not present 
any very special features, but in view of a good deal that 
has been said of the chain makers, it seems rather curious 
to the visitor to see a large part of the plant of a chain 
works standing idle for a considerable part of each day. 
The chain maker knows no special hours; he leaves otf 
work from any time after midday to about four o'clock. 
He is as independent as a beggar, and is apparently alto- 
gether indifferent to any ten-hour or eight-hour question. 
It is the custom of the craft, and he works when he thinks 
he will, but all plant must be at his service. It seems a 
strange condition of things for these days. 

Several of the celebrated chemical works of the Tyne 
were thrown open; amongst these were the Jarrow 
Chemical Company’s Friars’ Goose Works, where 
Chance’s sulphur recovery process, and the enormous plant 
employed in it, were seen in operation. The proprietors 
took great pains to show this remarkable set of plant in 
operation, but we need not give a description of it here, 
as this has been done some time ago in a paper read 
before the Society of Chemical Industry, and it will be 
referred to at more length hereafter. 

The celebrated bleaching powder, alkali, and soda works 
of Messrs. Charles Tennant and Partners, Hebburn, and 
the Tharsis Sulphur and Copper Company’s works at the 
same place, were also visited; in the former works the 
manufacture of bleaching powder by the process invented 
by Tennant is the chief manufacture, and enormous 
quantities of sulphuric acid are extracted from the 
pyrites, afterwards passed on to the Tharsis extraction 
works, The works contain a large number of sulphuric 
acid condensing chambers of about 70ft. by about 22ft. 
by 18ft., made of 7 1b. lead, except the sheets forming the 
end opposite to that at which the acid vapours enter, 
where they are of 9lb. lead. The acid vapours seem to 
pass in dense clouds straight from the end they enter to 
the other end, where they liquefy and cause the more 
rapid deterioration of this end, there being no bafile plates 
in these great chambers now as formerly, the batile 
arrangement proving to be unnecessary, although used 
for many years. The lead sheets are autogenically 
soldered by means of a simple form of air and hydrogen 
blow-pipe flame, and the soldering is done just as easily 
on the vertical as on the horizontal joints, though with 
the latter, lead solder is used, so that the work is a little 
quicker. In soldering the vertical joints the operator 
melts about jin. at a time, the pointed flame being 
directed over a width of about zin. of the outer 
plate and momentarily upon the back plate, where the 
joint is made. About 3in. is soldered per minute. There 
are about forty-two tons of lead plate in each of these 
chambers. 

The largest works visited were those of the Newcastle 
Chemical Company, previously known as_ those of 
C. Allhusen and Sons. These works turn out about 
20,000 tons of caustic soda—60 per cent.—per year, and 
18,000 tons of bleaching powder, as well as large quan- 
tities of soda ash, soda crystals, and refined alkali. These 
works commenced operations in 1834, and in 1872 were 
transferred to the above-named company, and now cover 
an area of about 62 acres. The soda is made by the 
Le Blanc process. In the sulphuric acid department 
pyrites smalls, containing about 50 per cent. of sulphur, 
are burnt on a series of shelves, and the sulphurous acid 
thus produced is converted into sulphuric acid, in lead 
chambers about 125ft. in Jength. In this department 
there are 129 pyrites burners, and thirty of these large 
sulphuric acid chambers. There are eleven Glover towers 
and twelve Gay Lussac towers. The total capacity of 
the chambers is about two millions and a-half cubic feet. 
30,000 tons of pyrites are burnt annually, producing acid 
sufficient to decompose 50,000 tons of salt per annum. 
The salt used is obtained from the company’s salt works, 
Cowpen Marsh, South Durham, where extensive beds of 
rock salt have been proved at a depth of from 1000ft. to 
1200ft. The salt is raised in solution as brine, which is 
evaporated in the usual manner. Salt is decomposed with 
sulphuric acid in mechanically worked furnaces, 24 tons 
constituting a charge and taking about twelve hours to 
work off—hydrochloric acid and sulphate of soda being 
formed. The former is evolved in a gaseous condition, 
and is carefully condensed with water in large towers and 
utilised for the manufacture of bleaching powder, whilst 
the sulphate of soda is used in the manufacture of soda. 
The hydrochloric acid is conveyed to stone stills, where it 
is brought into contact with peroxide of manganese, 
yielding chlorine gas and chloride of manganese liquor. 
The latter is regenerated by the well-known Weldon pro- 
cess. The chlorine is conveyed by means of pipes to lead 
chambers, where it is absorbed by hydrate of lime, chloride 
of lime or bleaching powder is formed, which is now 
the most important product of the Le Blanc process. 
The sulphate of soda is mixed with coal and limestone 
in proper proportions, fluxed into a uniform mass in large 
revolving cylinders; crude soda, commonly called black 
ash, resulting. This is lixiviated with water, and the 
liquor evaporated, the result being carbonate of soda or 











caustic soda as may be arranged. The liquor obtained 
from the lixiviation of the black ash is causticised with 
burnt lime, the caustic soda liquor evaporated and ulti- 
mately heated to fusion in large iron pots; in this condi- 
tion it is run into iron drums where it solidifies and js 
then ready for the market. The salt obtained from the 
black ash department is here further subjected to heat, 
and finished into the commercial article called soda ash, 
In making refined alkali, the soda ash is dissolved with 
hot water, all insoluble impurities allowed to settle out, 
the liquor carefully decanted, evaporated to dryness and 
calcined; white alkali is the result. If soda crystals are 
required, the refined liquor is run into cones and allowed 
to crystailise ; the article commonly known as washing 
soda being the result. In connection with the works are 
cooperages, where casks to contain above quantities of 
manufactured goods are made, and 1000 casks per day can 
be produced. Firebrick works, gasworks, and repairing 
shops are also connected with the works, and the total 
number of hands employed is about 1200. A speciality 
of the works already referred to is the manufacture of 
caustic soda, 77 per cent. caustic. This pure caustic soda 
is rapidly growing into favour with paper makers and 
others, as the high strength caustic, effects a great ultimate 
saving, the advantage being great as compared with the 
extra cost. Mr. Alfred Allhusen is the managing director 
of these great works, and he is now much occupied with 
the construction of the largest works in the world for 
recovering, by Chance’s process, the sulphur from alkali 
waste. ‘The works under construction are to deal with 
the waste resulting from the decomposition of 1000 tons 
salt cake per week. About 1600 tons of waste per week 
will be treated, which are expected to yield about 180 tons 
sulphur. The sulphur is liberated from the waste as 
sulphuretted hydregen by means of carbonic acid obtained 
from burning limestone in “ Dietsch” kilns, which yield 
gas containing about 32 per cent. C O., the balance being 
principally nitrogen. The CO, is forced through the 
waste slurry in vessels called carbonators, coupled up 
together by means of pipes and taps, seven forming a set. 
Carbonate of lime and sulphuretted hydrogen are formed ; 
the latter is conveyed in pipes to a gasholder, and the 
former is run off, passed through a filter press, and is 
expected to be used in the manufacture of cement. 
The gas in the gasholder contains about 33 per cent. 
of H, 8, and the volume to be dealt with weekly will be 
about 17,000,000 cubic feet. The sulphuretted hydrogen 
is withdrawn from the gasholder and mixed with the 
requisite amount of air to supply the oxygen necessary to 
combine with the hydrogen of the sulphuretted hydrogen 
to form water, the sulphur falling out; both the sulphu- 
retted hydrogen and air are passed through separate 
meters in order that the proper proportions may be 
obtained, the reactions being as follows:—H,5S +0 = 
H, O + 8, and this part of the process is worked under 
the “Claus” patents. The cocks, valves, and gauges con- 
trolling and indicating the quantities and pressures, and 
the gases and air, are all brought to one large room, where 
the relative quantities, passing on to the kilns and else- 
where, are determined and controlled, as points and signals 
from a signal-box. The mixture is then passed through a 
“Claus” kiln containing oxide of iron, where the decom- 
position takes place, the temperature of the gases leaving 
the kiln being about 400 deg. Fah. A large proportion of 
the sulphur collects in an iron pan close to the kiln, and the 
temperature is high enough to keep it in a molten state. 
It is tapped at intervals, run into moulds, and can be made 
into either block or roll. What passes on is caught in 
brick chambers in a very fine state of division, and is 
known as flowers of sulphur. The exit gases from the 
sulphur chambers are passed through purifiers to absorb 
any sulphurous acid and sulphuretted hydrogen they con- 
tain before allowing them to escape into the air. 

The plant now in course of erection to deal with these 
quantities consists of eight steam boilers—100 lb. pressure 
—built by Joseph Adamson, of Hyde, 30ft. by 7ft. 6in.; 
three sets of air-compressing engines with six 30in. cylin- 
ders, 5ft. stroke, built by Carrick and Wardale, of Gates- 
head ; three Beales’ exhausters, to force air into a holder for 
the kilns, built by Bryan Donkin, and Co., London ; meters, 
&c., by Parkinson, London; gasholder, built by Ashmore, 
Benson, Pease, and Co., Stockton. The carbonators, kilns, 
and castings, amounting to about 500 tons of material, are 
supplied by the Widnes Foundry Company, Widnes. The 
whole of the carbonate of lime sludge, amounting to 
about 1600 tons per week, will be passed through filter 
presses, which are constructed by Messrs. 8. H. Johnson, 
and Co., to filter 250 tons of this material in six working 
hours. The works cover about four acres. 








ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyonrs.—-The eighth examination held under the auspices of 
this Association was held at 11, Victoria-street, Westminster, on 
Friday and Saturday, the 4th and 5th October, when twelve candi- 
dates were entered. The written and graphic examinations was 
taken on the first day, and the viva voce occupied the greater part 
of Saturday. The examiners were :—(1) Engineering as applied to 
municipal work, W. G, Laws, M.1.C.K., past-president, city engi- 
neer, Newcastle-on-Tyne. (2) Building construction, A. M. 
Fowler, M.I.C.E., member of council, borough surveyor, Stock- 
port. (3) Sanitary Science, C. Jones, A.M.I.C.E., surveyor to the 
Local Board, Ealing. 4. Public Health Law, W. 8S. Crimp, 
A.M.LC.E., member of council, surveyor to the Local Board, 
Wimbleden, 


INSTITUTION OF MECHANICAL ENGINEERS.—The next meeting of 
this Institution will be held on Wednesday, 30th, and Thursday, 
31st of October, at 25, Great George-street, Westminster, by kind 
permission of the council of the Institution cf Civil Engineers. 
The chair will be taken at half-past seven p.m. on each evening by 
the president, Mr. Charles Cochrane. The nomination of officers 
for election at the next annual general meeting will take place. 
The following papers will be read and discussed, as far as time 
permits :—On ‘ The Results of Blast Furnace Practice with Lime 
instead of Limestone as Flux,” by the President; ‘ Description of a 
Rotary Machine for Making Block-bottomed Paper Bags,” by Mr. 
Job Duerden, of Burnley, communicated through Mr. Henry 
Chapman ; “Further Experiments on Condensation and Re- 
evaporation of Steam in a Jacketted Cylinder, by Major Thomas 
saree R.E., Superintendent, Royal Carriage Department, 

yoolwich. 
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RAILWAY MATTERS. 


Ravi progress is being made with the extension of the 
London and North-Western from Buxton to Hindlow. The con- 
tractors, Messrs, Naylor Brothers, hope to be able to pierce the 
tunnel at Hindlow by the end of this month, but the limestone is 
of the hardest description, The tunuel is about 500 yards in 
length. 


Ir is understood that powers will be sought for ere long 
for extensions of the London and North-Western Railway int» or 
through the Matlock district, and, the Railway News says. of the 
Midland Railway from their Wirksworth branch to Ashbourne. 
This is very beautiful country, very difficult, and not much popula- 
tion. Why more railway ¢ 


Mr. Ropertson, assistant manager to the Great 
Eistern Railway ene, died on the 7th inst. at his residence at 
Tottenham, after a prolonged illness, He was formerly engi- 
neer on a Northern line of railway, but had been in the service of 
the Great Eastern Railway Company for nearly forty years. He 
was seventy years of ago. 


In a report on the collision which occurred on the 2nd 
of August at Shefford station on the Bedford and Hitchin section 
of the Midland Railway, Major Marindin for the Board of Trade 
says :—‘‘ The collision is one which would not have occurred under 
a proper system of block working, and the want of this upon a line 
of this importance is not creditable to the company. If the 
engine of the ee train had been fitted with a steam brake the 
train might probably have been stopped in time, and it is to be 
hoped that before long the necessity of so fitting all goods engines 
will have been recognised.” 


WE are requested to state that the sittings for the 
purpose of discussion of the revised schedules of maximum rates 
cbarged by the London and North-Western Railway Company, will 
take place on Tuesday next, October 15th, at Westininster Town Hall, 
and not at 8, Richmond-terrace, Whitehall, as previously announced. 
In consequence of the number of points which have been brought 
before the Board of Trade with reference to the procedure to be 
adopted at the hearings of the objections to the schedules sub- 
mitted, the first day will be entirely devoted to discussion of points 
of procedure, and an adjournment of two or more days will take 
place before the hearings are proceeded with. Notice will be 
published as soon as a day for the second meeting has been fixed. 


Ir is in contemplation to assemble shortly at Tiflis, 
under the presidency of General Zelenoi, a special commission for 
ining the sch proposed by some private contractors for 
laying a railway between Askabad and Meshed by way of Dushak 
and Kelat, which will considerably shorten the time occupied in 
the transport of merchandise sent from the Transcaspian province. 
At present it has to be conveyed for 300 kiloms, by the Askabad- 
Kutshano and Meshed route, while the pro line will reduce 
the distance to about 100 kiloms, Although the railway will have 
to be carried over the Khazar-Meshed mountain range, the con- 
tractors consider that its construction will offer no great difficulty. 
A St. Petersburgh correspondent of the Standard says as soon as 
the scheme is examined it will be communicated to the Shah of 
Persia by the Russian Minister at Teheran. 


Japan celebrated, on July 10th, the completion of 1000 
miles of railway in that empire by a grand banquet. While Japan 
has 1000 miles of road, China has only 864 miles; but it now 
seems probable that before long China will bave as many miles of 
rails as Japan. The recent decree of the ony oe of China, 
directing that work ona railway 700 miles long be undertaken at 
once, was issued only eigbt months after the sudden and unex- 

sted interruption of work on the proposed extension of the 
Nen-Tsin line. The proposed new road is to extend southward 
from Pekin a distance of 700 miles to Han-Kow, a treaty port on 
the Yangtse about 500 miles from the mouth of that river, whose 
foreign trade last year amounted to about 55,000,000 dols. It will 
lie wholly in the interior of the country. If it be built—and the 
Imperial decree is regarded by well-informed persons as a definite 
and final decision in favour of railways—other roads will un- 
doubtedly be constructed. 


A MOVEMENT is on foot in North. East-Kent to construct 
a line of railway from Sittingbourne to Maidstone, vid Holling- 
bourne, and the directors of the London, Chatham, and Dover 
Railway Company are to be memorialised in the matter. The only 
routes by which Maidstone can be reached from Sittingbourne, 
Sheerness, Queenborough, and the Isle of Sbheppy, are by omnibus 
or by way of Rochester and Stroud. The conveyance runs once 
a-day only, while the alternative route involves a journey of 
twenty-four miles, and occupies two or three hours, As regards 
the present communication with Ashford, matters are even worse, 
Residents in the Sittingbourne and Sheppy districts are obliged 
either to travel to Canterbury, and from thence by the South- 
Eastern Railway—a distance of thirty-six miles, occupying about 
three hours—or they are compelled to drive to Hollingbourne, and 
there take the train to Ashford. The suggested railway would pass 
through a corn, fruit, and hop-growing district, and would also 
rovide a direct line of communication between Sheppy and West 
‘ent. 


Tue London coal imports for September show rather a 
large falling off as compared with the previous year, the sea-borne 
— nearly 50,000 tons lower. If this may in any degree be 
attributed to the dock strike, it will be proved by the returns 
for the present month. The imports by railway for the month 
show a slight diminution, welch is fairly proportioned to all 
the principal lines of railway except the Midland, which is in 
advance of last year. The returns of the companies are, for Sep- 
tember, 1889 :—London and North-Western, 142,925 tons: Great 
Northern, 117,820; Great Western, 64,519; Midland, 230,284; 
Great Eastern, 90,202 ; South-Western, 6564; South-Eastern, 2630; 
Grand Junction Canal, 1210; total, 656,154 tons. In 1888 the total 
was 662,068 tons; but it was only 591,317 tons in 1887. For nine 
months the imports have been : —Midland, 1,915,222 tons; London 
and North-Western, 1,257,005; Great Northern, 980,290; Great 
Fastern, 781,317 ; Great Western, 682,018 ; South-Western, 60,521 ; 
South-Eastern, 20,542 ; Grand Junction Canal, 1210; total, 5,698,125 
tons. The railway companies brought into London 5,698,000 tons 
of coal, against only 3,451,000 tons by vessels, The strike would 
thus perhaps be without effect on the supply. 


Tur Times Naples correspondent writing, on October 
4th, says: ‘Up to the present time it bas been impossible to gather 
more than a general report of the terrible accident which occurred 
on September 36th between Naples and Foggia. ‘I'wo trains, one 
which left Naples and the other Foggia, dashed the one into the 
other in a tunnel near Ariano, That from Foggia had twenty-four 
carriages full of soldiers, one was occupied by college students, and 
four were laden with oxen and asses, The train from Naples had 
rather relaxed its speed, as it was making an ascent, whilst the 
other was dashing on at a rapid rate, so that the smash was 
tremendous. Happening, as it did, in the middle of the night, the 
consequences were _—. It was raining and a heavy wind was 
blowing, which roared in its passage through the tunnel, Added 
to this were the shrieks of the travellers and the cries of the animals, 
all of which were killed. Forty people were wounded more or less 
dangerously, and were carried off, some to the hospital in Bene- 
Vento, others back to Naples, But it is satisfactory that not more 
than three persons were killed hy the encounter, The responsi- 
bility seems to rest on a young man, a clerk of the works, and who 
is only twenty-one years of age. He had neglected to report the 
de) arture of the Naples train from its last station, and when aware 
of his error attempted to destroy himself. This is the third railway 


accident which has happened in Middle and Southern Italy ina 
very short time, 








NOTES AND MEMORANDA. 


Tur electric light on the Eiffel Tower, Paris, is reported 
to be visible at Orleans, 69} miles distant, 


Tue deaths registered during the week ending Septem- 
ber 28th, in twenty-eight great towns of Eagland and Wales, cor- 
responded to an annual rate of 17‘) per 1000 of their aggregate 
population, which is estimated at 9,555,406 persons in the middle 
of this year. 


Tue number of miles of streets containing water pipes 
constantly charged in each water company’s district within the 
Metropolis is as follows :—Chelsea, 765 ; East London, 185; Grand 
Junction, 84; Kent, 147 ; Lambeth, 1564; New River, 286; South- 
— and Vauxhall, 160; West Middlesex, 113}; total, 1208} 
miles, 


In a recent number of the Comptes Rendus is a prelimi- 
nary paper on the results obtained at Bourganeuf, Creuse, in trans- 
mission of Begs by electricity, by M. Marcel Deprez. The power 
is conveyed 14 kiloms., from a waterfall, by a bare siliceous bronze 
wire on posts, Generator and receiver have each 100 nominal 
horse-power, the electro-motive force of the generator being 
3000 volts, 


In London, 2504 births and 1361 deaths were registered 
during the week ending 28th September. Allowance made for 
increase of population, the births were 205, and the deaths forty- 
three, below the average numbers in the corresponding weeks of 
the last ten years. The annual death rate per 1000 from all causes, 
which had been 14°0, 14°8, and 15:2 in the three preceding weeks, 
rose last week to 16:3, 


One of the largest bars of gold ever cast in the world 
was turned out at the United States Assay Office, at Helena, 
Montana, recently. It weighed over 5001b., and is worth a little 
over 100,000 dols. The largest, however, was shipped by the North 
Bloomfield Company, of Nevada City, some years ago, valued at 
114,000 dols. The Hagineering and Mining Journal says :—‘‘ Its 
weight was 5114 1b.; length, 164in.; width, 6jin.; and height, 7in.” 


Tue greatest known depth in the North Atlantic is to 
the north of the island of Puerto Rico, in about latitude 19 deg. 
39 min. N., longitude 66 deg. 26 min. W., where it is 4561 fathoms. 
The deepest known spot in the South Atlantic is 3284 fathoms, in 
about latitude 19deg. 55 min. S., longitude 24 deg. 50min. W 
The general run of the soundings indicates that greater depres- 
sions exist nearer the western than in the eastern or middle part 
of the Atlantic—North and South, 


A parER on “Voltaic Energy of Electrolytes,” by G. 
Gore, is printed in the ‘‘ Proceedings” of the Royal Society, 45, 
268, Voltaic cells of unamalgamated zinc and platinum in dis- 
tilled water are balanced through a sensitive galvanometer, and 
solutions of substances of known strength are added to one of the 
cells until the needle begins to move. As the energy required to 
move the needle is always the same, the quantities used represent 
the voltaic energy of the substances. A volta-tension series of 
electrolytes is drawn upcommencing with chlorine (+ 1,282,000,000), 
and ending with potassium hydroxide (— 270,985), and a mixture of 
salts, which gives - 959,817. 


AccorpixG to a recent publication of the Statistical 
Bureau at Berlin, four-fifths of the steam machinory in the world 
has been constructed within the last twenty-five years, France has 
49,500 stationary boilers, 7000 locomotives, and 1700 ship boilers; 
Austro-Hungary, 12,000 stationary boilers, and 2400 locomo- 
tives. In the United States the steam machinery, exclusive 
of locomotives, has 7,500,000-horse power; in Great Britain, 
7,000,000 - horse power; Germany, 4,500,000-horse power; in 
France, 3,000,000-horse power; and in Austro-Hungary, 1,500,000- 
horse power. There are some 105,000 locomotives in the world, of 
which 29,398 are in the United States. The American Engineering 
News says:—‘‘ American statistics of stationary steam power must 
of necessity be very incorrect, and are much more likely to err by 
omission than otherwise, so that we have no doubt that our lead in 
steam power is somewhat greater than the above indicates.” 


From the general results of the Swiss census of 
December 1, 1888, which have already been worked out, it seems 
that the total population is 2,934,055, against 2,846,102 in 1880. 
The German speaking element increased from 2,030,792 in 1880, to 
2,092,562, which, taking into account the normal growth of the 
population, was no relative increase, the proportion in both cases 
being precisely 71°3 per cent. of the whole. The French, on the 
other hand, increased from 608,007 to 637,940, which was also a 
relative increase of 21-4 to 21°7 per cent.; while the Italian 
declined actually as well as relatively, the numbers being 161,923 
in 1880, and 156,602 in 1888, or 5-7 and 5:3 per cent. respectively. 
Tbe decline of the Italians in the Cantons of Uri and Schwyz is 
explained by the return home of a large number of Italian work- 
men engaged in the St. Gothard Railway; but it is not so easy to 
explain why there is a large decrease in the Germans in the Can- 
tons of Berne and Neuchatel, while the French have increased. In 
general the French increase in Switzerland seems to be at the 
expense of the Germans, while the German element recovers its 
place at the expense of the Italian. 


Tue two hundred and forty-first anniversary of the 
memorable experiments of Blaise Pascal demonstrating the weight 
of the atmosphere was celebrated on Wednesday, on the Tour 
St. Jacques, where those experiments were made. For the occa- 
sion M. Joseph Jaubert organised a scientific soirée, in the course of 
which the numerous guests were enabled to examine the perfect 
working of the pendulum in the tower, showing the rotation of the 
earth. Among the other meteorological, electrical, and chemical 
instruments in the tower is a water barometer, measuring 12 metres 
65 centimetres. This instrument is, we believe, the longest of its 
kind in existence, and is such as to permit of very curious and 
interesting observations being made with it on the pressure of the 
atmosphere, especially at times of great agitation of the air. The 
tube of this instrument is made of one single piece of glass without 
a join. The Paris correspondent of the Standard says :—‘‘ It may 
be useful to Englishmen to know they can obtain permission to 
visit the tower, which is one of the curiosities of Paris, by writing 
to M. Joseph Jaubert, the Director of the Laboratory at La Tour 
St. Jacques.” 


Tue Chilian Oficina de Estadistica has issued a state- 
ment respecting the population of the country, from which it 
appears that, excluding the aboriginal inhabitants, it amounts to 
2,665,926. The number of Auracanians, Bolivian and American 
Indians is estimated at 50,000. Finally the bureau estimates at 
15 per cent. the number not reckoned in the census by negligence 
or ignorance, so that the total population wouid come to 3,115,815, 
Of males, the number given is 1,283,640, and of females 1,263,680, 
which would be an extraordinary equality if reliance could be 
placed on the figures, but it cannot, owing to the negligence of the 
census takers and the ive resistance of the people. The num- 
ber of foreigners in 1885 was 87,077, including 34,901 Peruvians, 
and 13,146 Bolivians in the annexed provinces of Antofagasta, 
Tarapaca, and Tacna. Amongst the foreign residents 6808 were 
Germans, 4114 Italians, and 2508 Spaniards. The numbers would 
have been much greater if all those residents born in Europe had 
been included; foreigners who had become naturalised are 
counted in the census as Chilians. One of the peculiarities of the 
figures is that 484 persons, 211 males and 273 females, are returned 
as being over 100 years of age, and two of these are stated to be 
150. The populations of the principal towns are as follows:— 
Santiago, 189,332; Valparaiso, 104,952; Coricepcion, Pi wy 
quique, 


Talea, 23,432; Chillan, 20,756; La Serena, 17,230; 
15,391; Tacna, 14,183 ; Curizo, 10,110. 


MISCELLANEA. 


Ir has been decided to build the Baugh Valley Canal 
to supply the waters of the Durance, through the Alpine Canal 
for irrigating the territories of d’Aureilles, Monrits, Maussanne 
les Baux, Paradou, Fontvieille, Arles, and Tarascon. ‘The flow of 
water is'to be three cubic metres—794 gallons —per second, subject to 
previous rights, police regulation, and the apportionment of the 
supply. 

Ir is decided to transfer the construction of military 
defence works of New South Wales from the Colohial Arcbitect,’ 
Department to a similar department under Lieut.-Colonel Do 
Wolski, who lately arrived from England to take the position of 
Commanding Engineer in connection with the Defence Forces. The 
Australian Building and Engineering News says the new depart- 
oo will be under the direction of the Minister for Works as 

itherto, 


Tux new market buildings at Carlisle were opened with 
great ceremony and rejoicings on the 2nd inst. ‘The Curlisle 
Journal of the 4th inst. gives a very full and illustrated account of 
the old outdoor market and the new buildings, and of those con- 
cerned in its design and construction. The cost has been about 
£38,000. It will be remembered that the roofs of the new markets, 
designed by Mr. A. T. Walmisley, M. Inst. C.E., were fully illus- 
trated in THE ENGINEER of 30th March and 11th April, 1888, 


Mr. Ciaus Srreckets is said to possess a proceas by 
which sugar can be put up in blocks marvellously hard and firm, 
almost the equal of marble in hardness. It is so hard that it can 
only be cut with the hammer ani chisel. It is much cheaper than 
the finer grades of marble, is susceptible of greater polish, and 
quite as obedient to the willand fancy of the artist. An American 
paper says :—“‘ Whether it may ever be developed so as to be of 
service for building material proper is a matter that only the future 
can determine.” It would probably afford a very good material 
for the use of the builders of drinking fountains. 


A.wost all the Paris journals are urging the Exhibition 
authorities to organise a series of grand jé(es during the last fort- 
night of the show, and to charge tive or even ten tickets entrance 
for them. By this means it is hoped the millions of tickets still 
remaining of those issued with the Lottery Bonds would be 
exhausted. The price of the entrance tickets is daily declining. 
Not very long ago they were sold at 6d.; now they are to be had 
for 34d., and at the Bourse for 3d. A syndicate has just been 
formed at the Paris Exhibition with the object of preserving some 
of the buildings now standing on the Champ de Mars. A Bill voted 
towards the end of last session prescribed the preservation of the 
Machine Gallery, the Central Dome, and the gallery connecting 
the two. The syndicate demands that the Rue du Caire, and 
several of the pavilions bordering the Avenue Suffren, should also 
be preserved, 


Tar new Dry Dock at the Portsmouth Navy-yard, U.S., 
was opened last month, anda cruiser was docked. It is 530ft. long 
over all, taking a ship 430ft. long, 264ft. draught, and any width. 
The foundation is piling capped by 3ft. of concrete, above which 
2000 M. ft. of timber are used—half of it Georgia pine—and the 
other sticks, where exposed to the teredo, creosoted. The side of 
the dock steps back lUin. for 8in. rise. This is the first of three 
docks which the contractors, J. E. Simpson and Co., have con- 
tracted to build for the Government, and the eleventh one built 
by them altogether, the first having been built in 1856. The dock 
cost 495,708 dols. against 974,357 dols. for the stone dock alongside, 
only 300ft. long, and built in 1833. The dock holds 8,000,000 gals. 
of water, and was emptied by the two centrifugal pumps built by 
the Southwark Foundry and Machine Co., of Philadelphia, in 
lhour 5 min. 26 sec. 


THE new Hotel Metropole, now being erected opposite 
the pier at Brighton, is to be titted with a complete system of 
elevators consisting of two suspended hydraulic passenger lifts, 
each to raise eight persons and running from basement to the sixth 
floor, a height of Détt., the cars being raised by four steel wire 
ropes and special patent safety apparatus and governor gear, one 
hydraulic luggage lift, five hydraulic service lifts, one hydraulic 
kitchen lift, two direct-acting basement lifts, four hand-power 
dinner and service lifts, and one hydraulic cellar lift, of special 
design, from cellar to yard level. The hydraulic lifts are to be 
worked by water from a tank at the top of the building, which will 
be delivered into the tanks by two double cylinder direct-acting 
steam pumps. The whole of this plant will be constructed and 
erected by Messrs. R. Waygood and Co., London, who are also 
erecting hydraulic passenger and service lifts at the Hotel Metro- 
pole, Monte Carlo. 


Tue portion of the Manchester Ship Canal extending 
from Eastham to Ince Lighthouse, about six miles, includes severa! 
points where portions of the foreshore of the Mersey are covered 
by ordinary tides, and these positions are in process of being cut 
off from the river by new embankments. Upon these at several 
places the tide, lashed into fury by the gale on Monday, played 
with disastrous effect, especially in the easterly portion of the Ince 
section, where the sweep of the tide had fullest sway. Immediately 
to the westward of the old Ince Lighthouse the canal takes in the 
first portion of the river bed, and from this point, for fully a mile 
down to where the Gowry River is being taken by means of 
a syphon under the canal, the havoc caused is almost continuous. 
At two or three points the water has effected a breach in the outer 
embankments, and flooded the cuttings inside. On these embank- 
ments rails had been laid for the conveyance of spoil an? stone for 
the outer facing. These rails have been torn up or undermined, 
and the wagons overthrown. A little further still a deep cutting 
of about one hundred yards in length is protected by an outer em- 
bankment. In this a huge breach has been made, and the cutting 
completely flooded. Two steam excavators in it are now standing 
in about 15ft. to 20ft. of water. Several other parts had narrow 
escapes, 


Tue gale of Monday did tremendous damage to Holy- 
head harbour works. An examination of the breakwater was 
possible on Tuesday, although the sea was still pouring tons of 
water through the gaps and over the breakwater itself. The struc- 
ture took twenty-eight years to build, having been commenced in 
1845 and completed in August, 1873, when it was opened by the 
Prince of Wales. The cost was borne by the Government, and was 
close upon £1,500,000. The breakwater provides a splendid har- 
bour of refuge, 267 acres in extent; and in addition there is a road- 
stead of 400 acres of deep water, which is also sheltered by the 
extended arm of the breakwater. It is estimated that from eighty 
to one hundred thousand pounds must be now spent in laying down 
backing to protect the outer wing from further encroachments of 
the sea. By this, however, it cannot be meant to construct a heavy 
rock talus, for it has been proved over and over again that the sea 
carries anything of the kind away, and is only satisfied with a 
vertical or undercut wall. The work of repairing the two gigantic 
rents in the breakwater will have to be commenced at once in order 
to prevent the extension of the mischief. The whole of the break- 
water was carefully inspected on Tuesday by Mr. J. M. Cotton, the 
resident Government engineer. Some of the coping stones toppled 
over by the sea weigh trom fifteen to twenty tons, and one has 
been hurled to within 5ft. of the lighthouse. One of the gaps 
measures 50ft.in length. The lighthouse keeper states that during 
his experience of sixteen years in the breakwater lighthouse, this 
was the most dreadful storm he ever encountered. The vibration 
in the lighthouse was so alarming that the keepers expected every 
moment to be hurled, with the structure, into the sea. The furni- 
ture was moving about, said one of the keepers, as if spirits 
were prescnt, and the rooms in every pirt were flooded with 





water, 
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THE PARIS EXHIBITION.—EXPRESS LOCOMOTIVE, CHEMIN DE FER 
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EXPRESS 


In our last impression we gave sections of one of the fine 
engines exhibited at Paris by the Western of France Railway 
We now publish an external elevation and end views, 


Company. 
which needs no description 
in addition to that which 
will be found on page 295. 
MThe reversing gear we 
illustrate. The drawings 
are so complete that they 
will be understood at a 
glance. The came letters 
refer to the same parts in all 
the figures. Fig. 1 shows 
the apparatus complete. F is 
the reversing lever, C the 
multiple passage cock on the 
cataract cylinder, shown in 
detail, Fig. 4. Fig. 5 is a 
diagrammatic _representa- 
tion of the whole. The 
reversing shaft is moved by 
a steam cylinder and piston, 
controlled by a cataract 
cylinder, which last serves 
to lock the gear in any posi- 
tion. Fig. 6 and 7 illustrate 
the blast pipe, which, it will 
be seen, is of the “ Vortex” 
type; above it is placed a 
species of inverted funnel or 
petticoat pipe, very clearly 
shown in theend view. This 
is really a downward pro- 
longation of the chimney, 
and it is found to equalise 
the draught through the 
tubes. The tender has four 
wheels only and carries 2300 
gallons of water. This suf- 
fices for the run from Paris 
to Rouen, eighty-six miles. 
Great care has been taken to 
keep down weight as much 
as possible. The total weight 
full is only 25 tons, the water 
weighs of this nearly 10 
tons, and the coal about 
3 tons. The wheel-base is 
9ft. Sin. 


IRON MINING AND 
COST OF IRON. 


Up to the present time 
the revival in our mineral 
industries has not materially 
affected the wages of the 
miners in iron mines, though 
any changes that have taken 
place have beca in the way 
vf increase. But it is pro- 
bable that the changes that 
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| the next few months will bring will be more rapid than they | 
were. There has been a rapid advance in the realised price of 
iron, which will have its effect where sliding scales rule, and 
which will also operate indirectly outside. In the Jargest of our 


iron-producing districts there are some 5819 miners employed 
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in the iron mines, and the average tonnage rate paid has been 
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raised to about 104d., but in some of the mines there is a 
consideration money paid in addition. 
estimated, this is something like 7 per cent. above the rate of 
wages of ten years ago—a period of very low rates, The 


As far as can be 


demand which has_ been 
made by the miners for an 
increase of wage will pro- 
bably result in some addi- 
tion, as since it was made 
there has been the issue of 
an ascertainment of the 
realised price of pig iron in 
the district, and an increase 
of some importance has been 
shown. But the iron-mining 
industry is not in that dis- 
trict quite so important as it 
was, because of the large ex- 
tension of the hematite iron 
trade, and the consequent 
import of a large quantity 
of iron ore from Spain and 
other places. Hence it is 
that, though there are in the 
north-eastern district some 
100 blast furnaces in opera- 
tion, a large proportion of 
them are producing iron 
smelted from foreign ores, 
and thus the consumption of 
Cleveland ironstone, though 
now enlarging, is not so great 
as it once was. More than 
one-half of the accumulated 
stock of iron that was held in 
the district two years ago has 
passed into the fouls of the 
novi and the decrease 
in the stocks is still progress- 
ing. As it falls the demand 
for ironstone must augment, 
for there will be a need for 
the furnaces to supply what 
they are now doing, and also 
part of that which is now 
being taken out of the stores. 
Hence it may be hoped that 
the iron mining industry 
will show improvement to 
some extent, and the degree 
will be the greater the longer 
there is the present large 
demand for iron. As yet it 
is to be noticed that the im- 
provement in trade and in 
the demand for crude iron 
has set in without the occur- 
rence of even an average 
requirement for the United 
States, so that, if such a 
demand were to set in now— 
and this is growing more and 
more probable—there would 
be a very much more rapid 
exhaustion of the stocks, and 
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THE ENGINEER. 





Oct. 11, 1889, 








markedly inferior to that of the Orleans, Northern, and Eastern, 
and at the time of derailment it was only 43} miles per hour. 

“The French companies asked to take part in these experi- 
ments were the Paris-Lyons Mediterranean, the Eastern, the 
Northern, and the Orleans. To avoid a tedious description we 
give sketches, to the same scale, of the four locomotives ex- 
perimented with—Figs. 1, 2, 3,and 4. At the first view the 
whole four differ from one another; nevertheless, when ex- 
amined more attentively, we perceive that the engines of the 
Paris-Lyons-Mediterranean and the Orleans are sisters. The 
latter is the older in the order of date. Both are carried on 
four axles, the two coupled driving wheels in the centre, and 
showing, in front of the forward axle, a considerable overhang- 
ing mass, that of the cylinders, where the work of propulsion 
takes place. We must also remember that this work is 
alternating at each half-turn of the wheel on each side of the 
engine, which gives rise to various oscillations in the course of 
the journey, known under various names, according to their 
method of production. 

“ The locomotive of the Eastern Railway has only three axles, 
the two hind ones being the coupled drivers. There is no 
overhanging weight at the forward end of this engine, as we 
might imagine from the sketch, as the cylindrical body, serving 
as a base for the chimney, is 
entirely hollow, and forms the 
smoke-box. The weight of the 
cylinders, contrary to the 
Paris-Lyons-Mediterranean and 
Orleans, is behind the forward 
axle, more nearly approaching 
the centre of gravity of the 
locomotive, so that, with equal 
forces tending to cause oscilla- 
tions, the movement of this 
machine can be only small 
compared to the two preceding. 

“The Northern locomotive 
has four axles, but the two [e] 
coupled drivers are behind ; and 
the two other axles, in front, 
form part of a bogie, fixed 
to the engine by a central 
pin, thus allowing the engine to 
enter curves of small radius 
without shock. In this engine 
the weight of the cylinders is 
carried between the two for- 
ward axles, the cylinders being 
inside the frames. On _ this 
account their centres are much 
nearer together than in the 


terranean and Orleans. The 





the road on which that part of the engine most liable to disturb 
it passes, thus rendering this part of the permanent way more 
capable of resisting the efforts of the engine to destroy it. 

“Tf the means of rapid travelling exists in England, it is 
because the amount of traffic permits English companies to 
establish and keep in order an excellent road, notably better 
than ours, and to arrange for numerous comparatively swift 
trains by doubling the lines when too crowded, whilst we are 
forced to be parsimonious and slow in deciding to increase our 
outlay, badly remunerated. In other words, the English have 
no difficulty in attaining with safety seventy miles in the hour 
with trains of 100 tons on perfect roads, whilst we must assure 
the stability and speed of trains of 150 to 200 tons on much 
less perfect ones.” 

Of course we cannot assent to everything stated above, 
especially about the weight of English express trains, but the 
results of the experiments are well worth studying. On ex- 
amination of the engines—Figs. 1 and 4—which, as stated, did 
not run so easily as the other two, it will be seen that they have 
also a much lower centre of gravity, and we know that an engine 
can have its centre of gravity too low, and in that case it tests 
the permanent way severely, and does not run so smoothly as 
one with a higher centre of gravity. This has been amply 





Fig. I—PARIS, LYONS, AND MEDITERRANEAN. 














movements of the engine pro- 


case of the Paris-Lyons-Medi- | 
duced by the alternating force L 
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small. 

“Thus, on the one hand, two 
engines, almost alike as regards 
the working parts, in which 
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the disturbing action of the 
reciprocating movements of 
the pistons is maximum, and 
therefore needs special means to 
overcome them. Again, both 
move on the road in such a 
way that the exterior forces— 


Fig. 2—-EASTERN. 





as centrifugal force, for example 
—act on the overhanging mass 
in front of the engine before 
this weight has been guided by 
the front wheels. 

“ On the other hand, two loco- 
motives having nothing in com- 
mon except in being arranged 

















contrary to the preceding—that 
is to say, that the front wheels 
direct the mass which follows 








them, and thus the movements 
due to the great disturbiug influ- 
ences are reduced to a mini- 
mum. The line chosen for the 
experiments is between Mon- 





Fig. 3—NORTHERN. 


tereau and Sens, from kilo- = 
metre post 89,450 to post 

98,900. The road had been 

overhauled and ballasted in } 














order to allow the greatest 
possible speed to be obtained, 

and men were stationed at inter- ) 
vals to gauge the rails after the 
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passage of the engines. The cm Sy 
trials took place from March 
30th to April 2nd, before a 
numerous gathering of head 
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officials of the Governments 
and the companies. These ex- 
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periments, during which the 
engines drew only one first- 
class carriage with three axles, 
belonging to the Paris-Lyons-Mediterranean Company, con- 
sisted in taking the running time between two kilometre 
posts and in noting the greatest speed attained by the engines. 


The engines of the Paris-Lyons- Mediterranean, Orleans | 


and Northern attained a speed of 744 miles per hour. The 
engine of the Eastern Railway, the speed of which was particu- 
larly noticeable, easily obtained 80} miles per hour. At these 
dizzy speeds the sensation on a good road is not at all dis- 
agreeable, and it is scarcely believable that we were passing 
through space at about thirty-nine yards per second. On re- 
turning to the ordinary speeds of our express trains—that is, 
fifty miles per hour—it seemed like being in a goods train. 

“ All the engines behaved perfectly on the specially prepared 
part of the road; but irregularities in running manifested them- 
selves on the neighbouring parts, which had been left nearly in 
their ordinary condition. The engines of the Paris-Lyons-Medi- 
terranean and Orleans showed themselves sensitive to the defects 
of the road, whilst those of the Eastern and Northern ran with- 
out there being for a single moment any fear that their move- 
ments might have any effect on the road. Besides, no change 
was found in the permanent way after the passage of these 
latter engines, whilst slight movements in the road were per- 
ceived after the passage of the Paris-Lyons-Mediterranean and 
Orleans. It should also be noted that all English express 
engines on examination are included in the latter class—that is, 
similar to the Eastern and Northern—where the front wheels 
precede the weight they guide. It seems as if they consolidated 





Fig. 4—ORLEANS. 


proved by modern engines, and it may be, therefore, another 
cause for the bad running of these engines. 








GOREHAM’S CEMENT GRINDING MILLS. 





Our engravings illustrate a new arrangement of mill gearing 
for driving millstones for grinding cement, phosphates, &c. The 
arrangement shown, designed by Mr. W. T. Goreham, of 
Erskine-road, South Shields, has been in use on the Wallsend 
Cement Works, Wallsend-on-Tyne, of which Mr. Goreham is 
manager, for the last three years, in the wet grinding 
of cement patented by his father, the late Mr. William Goreham, 
of Swanscombe, and adopted now by most cement manu- 
facturers. 

The essentials of the improvement are the arrangement of 
the stones at the ground level or below it, instead of being 
raised on a floor, and of the gearing, which is placed 6ft. to 8ft. 
above them, instead of below. As will be seen by the plan 
and elevation, page 303—in the mill referred to, the gearing for 
driving the stones is driven by ropes from pulleys on the line 
shafting, running across, above, and driving the wash-mill. 
These ropes, one for each stone, are 44in. in circumference, 
undressed manilla, running about 1000ft. per minute, and last 
from twelve to eighteen months. The stones, 4ft. in diameter, 
run at about 150 revolutions per minute, and there is no 





—_———____., 
——$—$——— 


noticeable slip. In another mill—page 303—in tine cement w 

of the Union Cement Company, ae chases are driven ae : 
the line shafting, the wash-mill in this case being at the far end 
of the shafting, instead of at the side of the mill. This 
arrangement is simpler, but the cement slurry or slip cannot be 
worked with so small a proportion of water as when the wash. 
mill is at the side of the mill, the head of slurry in the 
rope-driven mill rendering it possible to work with as low as 
28 per cent. of water, there being no shoots, excepting the short 
feeding shoots to the stones for the slip to run down. For the 
purpose of saving the wedging, or otherwise fixing the bed. 
stone, and to make it easier to lift the bedstone to make up for 
wear, two bars of iron are laid beneath the bedstone at right 
angles, crossing one another at the centre of the stone, their 
ends being let into the top of the timbers on which they 
and the bedstone rest. A bolt is brought up through 
the timber for each one of them, screwing in a nut let 
into the timber for the purpose; the end of each one 
of them being turned down, rests in a hole drilled in the 
underside of the bar to receive it. Through the central plate 
on the top of the bedstone, which also carries the step brass or 
toe, as hereafter described, four bults are fixed, one in each 
corner of the square eye of the bedstone respectively, and passed 
through the cross-bars, These latter are so fixed as to allow of 
this, and being tightened, hold together the bedstone and cross. 
bars, which are also held horizontally by the recesses in the 
timbering, and by having the bolts let into their under side so as 
to prevent any shifting. The bolts render it easy to lift or level 
the bedstone without any loosening or preparation. The 
lightening iron is fixed at an angle, so that the adjusting wheel 
is against the back wall between the stones—as shown in the 
plan of the Wallsend Cement Mill at the foot of page 303 
—and close to the handle of the valve, regulating the 
supply of slip to the stone, the valves being simple slides placed 
on the side of the mill wall nearest the wash-mill, and worked 
from the front side of the wall just over the stone by a rod 
through the walland lever. Two different arrangements of the 
step have been tried, engravings of both of which are given at 
top of page 303, The first one was arranged with an ordinary toe 
and step brass, and a bell-mouthed ring fixed to and turning 
with the toe to throw the slurry or slip away from the brass, 
This worked very well for a time, but as soon as the toe began 
to have a little play it began to give trouble, whereupon the in- 
verted toe arrangement—section A B—was substituted, For the 
purpose of lifting the running stone, the top of the toe is slotted 
in the form of a cross, and a piece of iron or steel fitted in, thus 
capable of being lifted or lowered by the lightening iron, which 
is extended up through a hole in the toe for the purpose, the 
cross form of the piece let in acting as a guide and preventing 
it turning with the brass step. The lubrication is effected by 
the use of Stauffer’s lubricators and grease. Under the bush- 
plate, or plate carrying the toe, a joint is made with the top of 
the bedstone by means of waste, or rope. The connection 
between the bottom of the spindle and the driver, or mace, 
to obtain proper rigidity and yet be easily broken, is made as 
follows :—The driver is extended somewhat higher or longer 
than usual, and the spindle planed toa neat but easy fit to the 
inside of it, one way, and swelled out to the outside width of 
the driver the other. Two screws or bolts are fitted through 
clearing holes in each wing, or side, of the driver, and screwed 
into the spindle, thus bolting the two firmly together, but 
making it easy to disconnect, the centre bar of the stone hang- 
ing below freely in the usual way. The wheels, spindle, driver, 
bush plate and counter-shafting are all made of steel to get the 
utmost lightness consistent with strength, and the only wear 
and tear on the whole mill has been in the white metal of the 
step brass, which is filled up about once in twelve months, and 
of course the replacing of the ropes. The slurry, on leaving the 
stones, drops at once into a long narrow tank running in front 
of, and the full length of, the line of stones, and the pump 
suction pipe is continued to a central position in this tank, as 
shown, and is covered in by timber, the pumps being set out- 
side on the stone floor level, and consequently easily kept clean 
and accessible for examination of valves. By this arrange- 
ment there are also two great advantages, firstly, nothing can 
get into the pumps to clog the valves, but which comes from 
the stones; and secondly, as there is no distance for 
the slurry to travel by gravitation, a much less proportion of 
water is necessary for the working of the slurry. With regard 
to the valves clogging, there has not, we are informed, been one 
stoppage for this in the mills referred toforover eighteen months, 
In the wash-mill bosses are cast on the barrows for the reception 
of the teeth or tines, which are wrought iron, 34in. by lin., laid 
with steel on the front and bottom end. They are held in posi- 
tion by three set bolts—steel—with pointed ends, two on one 
side of the boss set diagonally and one low down at the back, so 
dispensing with holes in the teeth, and rendering it possible to 
lower or set the teeth to any degree. 

The advantages of the mill arrangement generally, are, in 
cement wet mills, reduction in first cost of machinery, being only 
about 50 or 60 per cent. of the old system ; reduction also in cost 
of building, the height n to roof being only about 10ft. 
to 15ft. from the stone floor level ; and less strength is necessary 
in the walls, less wear and tear, capability of working the slurry 
with less water, and consequent reduction of drying cost, and 
the doing away with the troublesome and expensive elevator. 
The only work and strain above the ground level is that the 
carrying of the line or counter-shafting, for which brick piers 
might be built, and the steadying of the spindle, which in the 
existing mills is taken by 6in. timbers built in the mill walls in 
the Wallsend Cement Works and in the Union Cement Com- 
pany’s works, arranged by Messrs. Holroyd, Horsfield, and 
Wilson, of Leeds, by cast iron girders and columns. : 

In mills for grinding cement dry, or phosphates, as the strain 
on the bottom of the step would be much greater, it would in 
most ceases be nec to carry the toe right through the bed- 
stone, and take the side wear by neck brasses in the usual way, 
the step brass being lower down, and a dust or hockle plate 
being fixed in place of present bush-plate to keep out the dust. 
This arrangement is, however, not illustrated in the engravings 
published on page 303. 








AWARDS AT THE Paris EXHIBITION.—Mr. David Joy has been 
awarded one gold medal in Class 52, and one silver medal in 
Class 55, for his improvements in valve gear, Owing to the late 
receipt of the list issued by the French authorities, this announce- 
mont has been omitted from the official list of British awards pub- 
lished in our last impression. 


SoutH KENsINGTON MusEUM.—Visitors during the week ending 
5th October, 1889:—On Monday, Tuesday, and Saturday, free, from. 
10 a.m. to 10 p.m.: Museum, 8061; mercantile marine, Indian 
section, and other collections, 3462. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m.: Museum, 
1195; mercantile marine, Indian section, and other collecticas, 
free, 2157. Total, 14,875. Average of corresponding week in 
former years, 17,431, Total from the opening of the Museum, 
27,749,820. 
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THE ENGINEER. 


309 





—_——— 





= 


LETTERS TO THE EDITOR. 
[We do not kold ourselves mo ne tat the opinions of our 


INDICATOR DIAGRAMS, 


gir, —When we examine cards for efficiency, it seems to me that 
it is the efficiency of the engine and not that of the steam we are 
trying to ascertain. That is to say, we do not want to know how 
much work the given volume of steam at the given initial pressure 
can give out when expanded to a certain volume, but how much 
work ought a perfect engine, of the size we are dealing with, to 
develope from the given steam, In this connection we mean by 
the term ‘‘size of engine,” its sizo for giving out power. The 

























at the time, subsequent examination and calculation showed me 
that I was mistaken, and that the only true standard area was 
that found by expanding the given steam to the working volume 
of low-pressure cylinder. I trust that I have now made this 
matter clear to Mr. Rennoldson. 

I wrote to you the beginning of last month, complaining 
of the inaccuracy of the diagrams published with my letter in 
your issue of the 30th August. Especially pointing out that Fig. 2 
entirely misrepresented what I had said, through the theoretical 
expansion curves of the high-pressure and intermediate-pressure 
cards being drawn practically continuous, instead of ‘stepped ” 
like the compression curves. You then stated that the shading 
of the cards made them more difficult to reproduce clearly, and 
suggested that I should send some ‘‘open” cards. You also 
pointed out that in the diagrams I sent you—about three and 
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most essential feature in an engine is the piston; for it is upon 
the surface of this and throughout its stroke that the steam 
can act. Even the cylinder is subsidiary to the piston, essential 
as it is. It is primarily the area and stroke of piston 
that govern the amount of work any engine can develope from 
a given volume of steam at a given pressure. Well, we have an 











, a-half times the size—certain lines were so close together thatthey 
were difficult to distinguish, and would be more so on the reduced 
| scale. In reply I stated that it was the drawing of the figures 
| that was bad, and enclosed some sketches showing the faults 
| more clearly. Fig. 14 shows the expansion curves of the 
| standard areas, which, instead of being all alike, were very dif- 


engine with a given diameter of piston and length of stroke; and | 


we have a certain volume of steam supplied to us, If our engine 
were perfect, what is the maximum amount of work it could 


develope from the given steam during the stroke? This is surely | 


the standard we must use to ascertain the efficiency of our engine 
asitis, It is easy to show that this maximum power can only be 
developed when the cylinder of our engine has no clearance, no 
back pressure, and consequently no compression; and, further, 
for any given engine and volume of steam used, at given pressure, 
this standard will be constant; and the efficiency of the engine 
will be the proportion between its actual work developed and this 
standard of perfection. 
Now let us follow out the other ides, and see where it will 
lead us to. The volume to which the given quantity of steam 
has expanded in our actual engine is found by taking a point 
on the low-pressure compression curve at a pressure equal to termi- 
nal pressure of low-pressure theoretical ex 
measuring the distance between this point and the end of expan- 
sion curve. Now, if we wish to draw a figure whose area will 
represent the theoretical work that can be done by this expansion, 
we must draw a perpendicular through the point in the compres- 
sion curve, upwards to the initial pressure of high-pressure card, 
and downwards to the zero line; then, measuring off from top 
of this perpendicular the volume of steam supplied, draw the 
expansion curve out to end of low-pressure card. Now, the area 
bounded at the top by the initial pressure line, on the right by the 
expansion curve and vertical line at the “toe” end of the low-pressure 
card, at the bottom - the zero line of pressure, and on the left by 
the perpendicular, will represent the maximum 
obtained from the given steam when expanded to same volume 
as in actual engine; end it is evident that this power can 
only be realised in a cylinder with no clearance, back pressure, 
or compression, and having a volume = volume to which the steam 
has been expanded. Now in our actual engine it is evident that 
the volume to which the given steam finally expands depends upon 
the back pressure, and the amount of compression in the low- 
pressure cylinder, so that for any given engine using a given 
volume of steam at a given pressure we might have various 
different standards, and that sometimes the final volume might be 
less and sometimes greater than the working volume of the low- 
pressure cylinder, according as the compression brought the steam 
up to terminal pressure before the end of stroke, or would require 
to be carried on beyond jt. In his letter, Mr. Rennoldson says he 
takes for his standard the area contained between the expansion 
and compression curves; but what about the bottom boundary of 
his stan ard area? The lower end of the low-pressure compression 
curve runs into the low-pressure back pressure line, and not down 
to the zero line, so that the figure will be bounded at the bottom 
by the back pressure line of the low-pressure card—continued, I 
presume, to ‘ ” end of card. 
The area thus obtained is no theoretical area of perfection; but 
represents the work: that ought to have been done in our actual 
engine, not only with the existing clearance, but when the back 
Pressure and compression are as in the actual cards; that is to say, 
with certain imperfections; and if we compare the areas of our 
actual cards with this “standard area,” we have a higher apparent 
efficiency than we ought to have; and the greater the loss caused 
by back pressure and com ression, the higher will be the apparent 
efficiency of the engine. urely there is something wrong es ! 
1 If you refer to a letter of mine in your issue of the lst July, 

887, you will see that at that time I felt some uncertainty as to 
what should be the standard area; but shortly after, taking the 
opportunity of a visit to this neighbourhood to run down and call 
on Mr, Mudd, at Hartlepool, he, in a conversation we had, pointed 
out that both the plans I suggested—one of which was using the 
area found b expanding the given steam to same final volume as 
in actual cards—-would give a variable standard for the same engine 
using the same steam, And although I was not quite persuaded 
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| ferent, and Fig. 2a shows, to an enlarged scale, the fault in Fig. 2 
| above referred to; the fine dotted lines being as published, and the 
| thick ones as they should be. I also sent new diagrams, unshaded, 
| same size as your published ones ; accompanied by a small sketch, 
| Fig. 3a, intended to be used to improve Fig. 3, part of which was not 
| traced quite right. I also pointed out that I was not aware that 
Mr. Clark had a method of combining cards, and that Fig. 3 was 
a form adapted by me from a purely theoretical figure—of which 
I enclosed a copy—in his ‘‘ Rules and Tables,” That in reality all 
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the three figures were according to Mr. Schonheyder’s method or 
principle but in different forms. 

I pointed out that the printing of the original figures was quite 
satisfactory, and only thedrawing at fault ; and that I thought there 
was no cause to fear failure provided the cards were properly. drawn. 
The proofs I have now received bear out this opinion. The following 
is a reference to the Figs, 1, 2, and 3 :— 
ac = total volume of steam present in H.P. cylinders before 

release at pressure p. 
ab = volume compressed into clearance, &c., at same pressure. 
bc = volume at same pressure discharged from H.P. cylinder. 
AC, A B, and B C, are the corresponding volumes at initial 





pressure P; BC also representing volume of steam admitted at 
pressure P, 
a’c', a' bl’, and b’¢ = corresponding volumes at the 
pressure of I.P, cylinder = j’. 
a" c", a" b", and b” e' = corresponding volumes at initial pressure 
of L.P. cylinder = p". 
In Figs. 2 and 3d’ ¢ = b’c' and d" e” = b" c", are volumes ad- 
mitted to I.P. and L.P. cylinders, 
21, Alexandra-place, J, JENNINGS CAMPBELL, 
Newcastle-upon-Tyne, Oct. 7th. 
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LOOSE RAILWAY WHEELS, 


Srr,—I should like to say a few words in reply to Mr. Field's 
remarks in your issue of the 27th. The fact of the system I advo- 
cate being considered years ago does not prove the principle is 
wrong, or that it is not possible to carry it out to advantage. If 
it proves anything, it is how blind to their own interests railway 
companies have been. If Mr. Field will read the statistics in yours 
of the 27th, I think he willl find in them sufficient to prove that 
the rigid base — is bad. He says bearings of the description 
I advocate would have to be excessively long to be steady. They 
would require to be very little, if any, longer than the present 
bearings. The only difficulty I see is the oiling; and I think that, 
if that is allowed to stand in the way, the ingenuity of our 
engineers is very limited. I can scarely believe they make a diffi- 
culty of it. What would Mr. Field think of anyone attempting to 


carry out the same principle in ordinary carts and wagons! If it 
is good for rail, it is good for the road. 
He further says that the friction would bethe same. He is quite 


wrong there. In the old type of carriage, travelling on the 
straight, the friction is as low as I believe it possible to get it; but 
directly it strikes a curve that state is changed entirely, and an 
immense amount of friction, in addition to that on the horn blocks, 
by the wheels being skidded along the rail, and by the flange of 
the wheel forcing the carriage out of its natural course. How he 
can think that the extra friction caused by the wheels that are at 
present skidded along the rail, being allowed to revolve freely, would 
counterbalance the friction saved, I cannot imagine. 

The only danger to a train passing round a curve lying in the 
centrifugal force of the whole carriage, I think, must appear clear 
to Mr. Field only; to me the idea appears very foggy. I do not 
believe that a carriage built with a properly constructed flexible 
base, and having wheels as I suggest, would ever climb the rails, 
if there was nothing wrong with the rails; the centrifugal force 
might cause it to fall over, and then the fault would be in the rails 
not being laid on proper levels to keep the centre of gravity inside 
them. As I said in my last, the bogie is nearing what I consider a 
perfect carriage, but still there are great improvements to be made 
in that, besides the wheels being made independent. 

I should also like to say a few words about broken axles. Has 
the cause been proved in most cases?- Of course, in the case of an 
axle of a four-wheeled carriage breaking, it would be difficult to 
prove whether it was before or after derailment that it broke ; but 
it would be interesting to learn whether the twisting strain given 
to it by one wheel being skidded when it receives the shock on the 
wheel striking the curve does not greatly assist in breaking the 
axle ; and, further, if it is not the leading axle generally that is 
broken. I think it would be found so, T. H, 

Worcester, September 30th. 





UNEXPLAINED DERAILMENTS, 

$1r,—In your issue of June 28th, 1889, which I have just re- 
ceived, I notice that Mr. W. Wiseman, M. Inst. C.E., contributes 
an article containing very surprising statements, which certainly 
call for criticism and correction. 

Mr. Wiseman states that ‘‘the bogie type of express lccomotive 
that has single drivers at or near the transverse axis of the engine 
° is the type which is used on some railways in England,” 
and ‘‘is to be condemned,” and ‘‘is about the worse type in every 
other respect for a passenger express, pivotted as it is upon its 
drivers, with its ends comparatively free to move sideways from 
want of weight to steady them.” 

If the latter part of Mr. Wiseman’s assertion above quoted were 
correct, it is quite possible that we should hear of such accidents as 
he anticipates; but I have every reason to believe that at the pre- 
sent time no bogie engine in Great Britain is running without as 
much spring-supported weight on the bogie as on the driver, and 
that, with but very few exceptions, every locomotive in England 
has the centre of gravity of the spring-supported weight in front of 
the main driving axle. The importance of this position of the 
centre of gravity was pointed out by a Board of Trade inspector 
when reporting on a derailment near Ely, some thirty-five years 
ago, and it certainly should be well known to all those reponsible 
for the design of locomotives. As long as the centre of gravity is 
in front of the driving wheels, there must always be some spring- 
suspended weight on the leading wheels, and consequently some 
safeguard against derailment. The use of equalising beams 
between driving and trailing wheels insures the weight on the 
leading or bogie wheels being always normal or nearly so, as the 
fulcrum of the beam must be a considerable distance behind the 
centre of gravity of the engine. This condition prevails in all 
American engines, and, therefore, it is difficult to see what the 
distribution of weight has to do with the frequent (?) derailments 
of American engines, which Mr. Wiseman appears to imagine are 
ew by outside cylinders acting on lightly-loaded leading 
wheels. 

Asa matter of fact, however, in any equalised engine in good 
order, the springs, which act much more quickly than gravity 
force the wheels down into any inequality in the rails, and conse- 
quently keep the wheels loaded and thus prevent the flange from 
mounting. It is well known to railway men that a derailment 
when not obviously caused by defects in the permanent way, can 
be nearly always traced to a bad or broken spring or toa box 
which has stuck in the guides, and con: wel does not bear 
heavily on a low place in the rail. Mr. Wiseman is, I believe, 
wrong in stating, as he does, that derailments are caused by defec- 
tive general design; and the figures he gives are so completely at 
variance with actual general practice that it is not suprising that 
he has been misled into drawing a totally erroneous conclusion. 

The article, referring to bogie engines with single drivers, states: 
‘*Tn this type there is usually not more than one-sixteenth part of 
the weight of the engine on each single leading wheel of the bogie, 
that is, less than two tons generaily.” I should like to ask where 
an engine of this type, weighing less than thirty-two tons, can be 
seen? Is it in an antiquarian museum? 

The article continues: ‘‘ Assuming the weight upon the drivers 
to be 1, the weight on the bogie and trailers is sometimes not more 
than ‘5 or ‘6.” Ido not know what virtue there may be in the 
‘* sometimes,” but the last time I inspected the weighbridge book at 
Stratford, the proportions in the engines of this type were as 1 to 
1:85, the weights being as under :—Bogie, 17 tons 15 cwt.; driving, 
15 tons; trailing, 10 tons; total, 42 tons 15 cwt. 

I have no reason to believe that the distribution of weight on the 
Great Northern, Caledonian, and Midland re engines of this 
type differs materially from that of the Great Eastern engines. The 
inaccuracy of the statement made in the article is therefore glaring ; 
instead of ‘‘ under two tons on each wheel,” it should read, “over 
four tons on each wheel of the bogie.” 

Mr. Patrick Stirling, Mr. D. Drummond, and Mr. S. W. Johnson 
are well able to point to the splendid records of their engines of 
this type, as effectually showing that bogie engines with a single 
pair of drivers are well able to take care of themselves; but Mr. 
Massey Bromley is dead, and therefore it falls on his former chief 
draughtsman to refute the charges so inaptly made against a very 
successful type of express engine. 

D. i. O’NEALE NEALE, Assoc. Memb, Inst. C.E. 

Sydney, New South Wales, August 23rd. 





(For continuation of Letters see page 317.) 
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PUBLISHER'S NOTIOE, 
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Colonies Francaises, Esplanade des Invalid 
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at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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MEETINGS NEXT WEEE. 


LiverPoo, Encingerino Society.—Wednesday, October 16th, at eight 
o'clock, at the Royal Institution, Colquitt-street. Adjourned discussion 
on Mr, orris’s paper, entitled ‘‘ Some Causes of the Crystallisation of 
Iron,” which was read before the Society at the meeting on April 17th, 
1889. 1n order to conduce to the interest of the discussion, it has been 
arranged to distribute a limited number of printed copies of the paper 
among those members of the Society who apy paren interested in the 
subject. These are now ready, and may be upon application to the 
hon, secretary. 

CHESTERFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS.— 
The next general meeting of the bers of the Institution will be held 
at University College, Nottingham, to-morrow—Saturday—at 3 p.m. The 
President will deliver an address. Votes of thanks passed by the Council 
in relation to the Manchester Ship Canal Excursion will be reported for 
adoption. The following paper will be open for discussion :—‘‘ Electric 
Lighting, and the Transmission of Power by Electricity,” by Mr. T. M. 
Winstanley Wallis. The following paper will be read, or taken as read :— 
‘*A Recent Boring at Chesterfield with the Diamond Drill,” by Mr. G. 
Elmsley Coke. Members are reminded that the Federation of, Mining 
Institutes, dating from Ist July last, is about to come into operation. It 

been arranged that the first general meeting of the Federated Insti- 
tutes shall be held in Sheffield, in January, 1890. In peg oem of that 
meeting, -_ in regard to this Institution, it is most desirable that 
hy and oh 
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should come forward with new papers. The 
greater advantages now offered by the joint publication and issue of 
transactions of several mining institutes should induce a considerable 
increase of membership in this Institution, particularly at a January 
meeting, when those elected have the advantage of fifteen months’ mem- 
bership for a year’s subscription. 





DEATH. 
On the 6th October, at Coombe Bury, Kingston Hill, James Matrnew 
Georce Wyatt, C.E, only son of Mr. James Wyatt, of Sutherland- 
avenue, and grandson of Matthew Coles Wyatt, sculptor. 








TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* AU letters intended for insertion in Tot ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy u 

*," We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copi 

*,* In order to avoid trouble and conjusion, we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can taken of communications which do not comply 
with these instructions. 

TRAVELLER.—The evil of skidding wheels is fully recognised by engineers. 
The difficulty is to prevent it. 

R. P. B.—Mesers. BE. and F. N. Spon, 125, Strand, will send you a catalogue 
giving particulars of the two or three books of the kind to which you refer. 
P. E. (New York) — The snow plough has been illustrated in another journal. 
Snow ploughs do not possess much interest for English engineers, us, fortu- 

nately, we have little need for them. 

J. B. H. J —There would not be much waste if the pipes were well clothed, 
They must be jitted with drain cocks, or separators, or steam traps of some 
kind at the engines, or the waste will be considerable. Make the pipes one- 
fifth the diameter of the cylinders, unless there ave several bends; in that 
case, they ought to be one-fourth the diameter, 

L. J.—We fear that our readers a:e not interested in the sanitation of Robin 
Hood's Bay, Scarborough. Write to the local press, and keep on writing. 
If you can succeed in frightening visitors away from Scarborough, the local 
authorities will come to their senses, and Robin Hood's Bay will be cleaned and 
drained, The publication of your letter in our pages would do no good, 











MACHINES FOR MAKING LIGHT WOODEN WHEELS. 
(To the Bditor of The Engineer.) 


Sir.—We require the name or names of makers of machines for manu- 
facturing light wooden wheels, Jap. 
London, October 8th. 


MACHINES FOR MAKING INDIA-RUBBER BELTING. 
(To the Bditor of The Bngineer.) 
Sir,—We require the name or names of makers of machinery used for 
manufacturing india-rubber belting. Jap. 
London, October 8th. 








SUCTION DREDGERS. 
(To the Editor of The Bngineer.) 

Sir,--We understand that some dredgers have recently been con- 
structed in France working by suction. We should be much obliged if 
any reader would kindly inform us who are the manufacturers or 
patentees of this class of dredgers. N. L. 

October 8rd. 





BORING SMALL CYLINDERS. 
(To the Bditor of The Engineer.) 

Str,—I have a large number of cylinders—brass--about 4in. long, to 
bore out and fit with solid pistons about lin. long; the diameter is really 
24mm., and length the same. The-e pistons must be air-tight, but must 
move fre ly uuder a force of half a kilog less if possible. 1 shall 
be very much obliged to any of your readers who will give me a hint as 
to the best way to proceed. I have tried boring the cylinders dead true, 
and then grinding-in the pistons Apparently this is a job, but 
when the 1101]b. test comes on I find that the pistons are not air-tight 
all through the length of the cylind.r, the grinding-in making it 
conical. Ventosus, 

Mavie, Octuber ¢thy 
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ENGINEERING APPRENTICES, 


Poeta nascitur non fit. The mechanic, on the contrary, 
is popularly supposed to be the outcome of the interaction 
of physical forces on dull matter, the process being 
familiarly known as apprenticeship. The raw material is 
licked into shape by this time-honoured though unintel- 
ligent method, in which natural selection and the laws of 
chance find full scope for their favourable application. 
No one, however, who has spent much time in workshops 
can have failed to realise the importance of hereditary 
transmission in the matter of manual skill. The sons of 
agriculturists or of shopkeepers, whenever they find their 
way to the bench, are slow in acquiring facility in the 
operations of their trade, and scarcely ever attain the 
skill and dexterity which distinguishes the descendant of 
arace of artisans. Foreigners, with all their scientific 
training and elasticity of frame, are unable to compete 
with our unlettered sons of less gainly looking fathers. 
The fact is that the mechanic, no less than the constructor 
of rhymes, has got to be born in the first place, though he 
may be afterwards “spoiled in the making.” If, as Hein- 
rich Heine thought, he needs to be particular in the choice 
of his parents, the artisan has no less need for being par- 
ticular in the selection of his masters and teachers. The 
British Association, in its recent discussion on “ Here- 
dity,” did nothing to forward our knowledge of the way 
in which ease and dexterity in the use of the file or 
chisel is handed down, beyond a suggestion that 
* left-leggedness”” was —— or promoted by right- 
handedness in the use of the hammer ; though it is not 
quite obvious how this operates in the case of the non- 
hammering part of the population, or that section of it to 
which this instrument is only familiar in correlation with 
the carpet-tack. But on the process of training Sir Benjamin 
Browne, D.C.L., contributed an admirable paper to the 
deliberations of the savants at Newcastle-upon-Tyne. It 
dealt preceety with “ Apprenticeship in the Engineering 
and Shipbuilding Trades,” and consisted of two parts, one 
dealing with the training of artisans, and the other refer- 
ring to engineers, The routine of the turner, the ups- 
and-downs of the boilermaker, an the vicissitudes of the 
’prentice plater, are here sympathetically sketched out. 
The writer contented himself with describing the ordinary 
practice, or rather what he considered the best variety of 
it. He put forward no novel or sweeping suggestions for 
reform ; he refrained from the customary little reflections 





on the rate at which England, as an engineering power, 
is tobogganing to extinction. He is satisfied with the 
present order of things. What is, is best, or, at least, 
would be so with a little more schooling. 

After all, there is not much likelihood of variation in 
the nature of apprenticeship in this country in the imme- 
diate future. We cling to our old ways in spite of the 
glowing descriptions of continental modes which are 
occasionally thrust on our notice by ardent reformers. Our 
systems of apprenticeship have settled down into a pretty 
uniform routine, in which the opposing interests of em- 
ployers and learners are, to some extent, mutually com- 
promised. Though the engineering trades never fell under 
the operation of the fifth of Elizabeth, yet it was formerly 
the custom to insist upon seven years’ service. This was 
not, as usually stated, because it was thought that a 
shorter period was insufficient to insure adequate return 
to the employer. The mystic number seven not only 
prevailed with the trade guilds, but it regulated the period 
of unproductive labour of the student 7 statu pupillari 
at the universities, and it was further hallowed by the 
Act of Parliament. It was natural, therefore, that it 
should have been adopted by the younger trades as they 
developed. That the tendency in recent years. has been 
to reduce the period of apprenticeship from seven to five 
years is to be attributed to the greater importance that 
is daily being attached to elementary education, rather 
than to the prevalence and predominance of views about 
the freedom of trade and the liberty of the subject, such 
as were promulgated by Adam Smith. Apprenticeship 
has lost nome of its exclusiveness since the repeal of the 
Act in 1814, nor has the decision of a learned judge to the 
effect that no sheet of paper has an edge so true that it 
cannot be regarded as indented, been — of any 
disastrous consequences to trade. The avenue to the 
bench and the lathe and the fire is still through the 
orthodox apprenticeship, and no interloper may climb in 
over the wall. Trade unions have very effectively done 
the work of legislation in this country, and Sir Benjamin 
Browne illustrates the fact when he tells us how the 
Boilermakers’ and Iron Shipbuilders’ Union insists that 
the five years’ apprenticeship must be completed after 
twenty-one in those cases where it may not have been 
finished before. The great defect in the case of the 
industries with which we are particularly concerned is the 
fact that for the most part the master and the apprentice 
are no longer personally interested in each other. We do 
not attach much importance to the purely sentimental 
regret that has found expression because the latter no 
longer has his abode with the former, sweeping out his 
workroom, and eventually graduating as his son-in-law. 
The fitter’s apprentice is an unromantic reality, who 
endeavours to carve his way to distinction with his 
hammer and chisel, and who has to work out his advance- 
ment in the oftentimes ungenial and sober atmosphere of 
a huge workshop, in which he is but an inconsiderable 
unit. It is again a case of the survival of the fittest, or 
more strictly speaking, of the fitter. 

Sir Benjamin Browne lays special stress on the value of 
the preliminary or more servile period of the apprentice- 
ship. Not only does the performance of helpful though 
menial offices afford the beginner useful instruction 
with regard to the operations he will thereafter be 
called upon to perform, but it also tests his fitness for 
the trade he contemplates following. As the writer 
quotes it in referring to boilermaking, “In getting at 
this trade, it is customary to pass through the rivet- 
heating fire, where the bent of the learner will be 
noticed.” To return, however, to less perilous crafts, 
the beginner has to learn more by his eyes and ears than 
by his hands. On this account it is fitting that he should 
hold lamps, oil bearings, and do other little offices, the 
while he is absorbing information through the ordinary 
avenues of sense. Thoughtless foremen and managers too 
often forget the importance of this preliminary stage when 
they interfere with the free intercourse of beginners with 
those who are more advanced than themselves. Those, 
too, who object to the undignified character of the early 
essays of apprentices and pupils should remember that 
they are totally unfit at first to do useful work with their 
tools, and that it is often a difficult problem for the 
manager to find suitable employment for them. Few 
men, architects or engineers, would now-a-days try to sur- 
mount the difficulty, like Mr. Pecksniff, by starting a new 
pupil on a design for a “ pump” or “an ornamental turn- 
pike,” or would seek from one unversed in constructive 
lore a “ notion for a wooden leg.” Once able to handle 
his tools, the learner is gradually advanced by easy stages 
to the higher classes of work, unless, unhappily for his 
own prospects, he manifests special dexterity in the per- 
formance of some particular operation, in which case 
many managers are ready to sacrifice his advancement to 
the immediate interests of the firm. 

The position of the apprentice is now much better than 
it formerly was. His interests are studied more. Most 
employers at the present day encourage their boys to 
attend evening classes, and some, like Mr. Dean, at the 
ireat Western Railway Works at Swindon, very properly 
insist upon it. Lord Armstrong’s Mechanic’s Institute at 
Elswick is a noble example of what may be done in this 
way; and firms which, like Messrs. Hawthorn, Leslie, and 
Co., undertake to pay the fees of their students are 
worthy of commendations and imitation. Such efforts 
as these can alone remove from our engineers the reproach 
of neglecting the business of instructing their apprentices. 

Leaving the case of the artisan, and following Sir 
Benjamin Browne, into the more difficult and deli- 
delicate problem of the education of the engineer proper, 
we find that his views are decidedly orthodox. Engi- 
neering po cannot hope to acquire great manual skill 
in special branches, as they have to pass through several 
shops in a short time, it being their interest to learn how 
things are done in the different departments rather than 
todo them. This varied experience is usually obtained 
by the student under the auspices of one particular firm, 
and where engineering operations are carried out on a 
large scale it is all that can be desired. In parts of 
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the country, however, remote from the great indus- 
trial centres facilities for complete instruction are rarely 
available in any one establishment. Aninteresting attempt 
to meet this difficulty was inaugurated some three years 
since in the West of England. Most of the local firms 
entered into an agreement with the University College at 
Bristol which enables pupils to do their pattern-making 
in the works of one company, to practise smith’s work 
under another, and to learn fitting and turning with still 
others. Theoretical instruction is alternated with these 
practical experiences every six months on the Scotch 
system. On the banks of the Tyne, however, the need 
for such an arrangement has not made itself felt, and Sir 
Benjamin Browne, had only to insist on the ad- 
visability of supplementing the training obtained in the 
works by scientific studies elsewhere. With college 
workshops and engineering degrees, as at present ad- 
ministered, he has, to put it mildly, no sort of sympathy. 
Our own opinions are, in the main, in agreement with 
those expressed in his paper, and they are too well known 
to need recapitulation at the present time. 


THE TRADE OF LONDON, 


Tue series of articles on this subject that has appeared 
in our columns offers food for much reflection, as well as 
some curious information. With such ports as Liverpool, 
Hull, and Glasgow, not to speak of Southampton, Ply- 
mouth, Bristol, Cardiff and Newcastle, to compete with, 
it is somewhat remarkable that London should fill so im- 
portant a place in our import and export trade. Roughly 
speaking, London does about one-third of the trade of the 
United Kingdom, and contributes a little more than half 
the Customs revenue of thecountry. Whether this is after 
all so very creditable to the capital of the first commercial 
nation of the world, whose population is about one-sixth 
of the population of the country, and which is besides 
practically the central point that the railway lines of an 
intricate system converge upon, isperhapsopen to question. 
Itisnevertheless a very respectable proportion. Londoners, 
however, are apparently not satisfied with it, and the 
dock companies are even unable to make a decent dividend 
out of the shipping. This is the more unfortunate, as 
there is a movement on foot to artificially raise the market 
value of labour, and by dint of organisation to put even the 
lowest grades of workmen in a position to dictate terms 
to their employers. In such cases as that of the London 
gas companies, who enjoy a monopoly, and who are earn- 
ing dividends of 13 per cent., this movement on the part 
of the employed, although fraught, as we have pointed 
out, with danger to the community, does admit of some 
arrangement; where there is financial elasticity there is 
hope. But in the case of the dock companies, who are 
scarcely able to earn a penurious 14 per cent. on their 
nominal capital at least, the deadlock may become abso- 
lute. It is impossible to say what the next move of the 
General Labour Union may be, or what wages it may 
elect to pronounce adequate remuneration for a day’s 
work. That this union, after effecting so much, is going 
to rest on its laurels and forever after hold its peace, we 
have great difficulty in believing. Nor can we see upon 
what grounds it could be prevented from persevering in 
the policy it has adopted. Political economists may say 
that the law of supply and demand should be allowed 
free scope, as in everything else, and adjust of itself the 
prices of labour. Without entering into the vexed ques- 
tion of the wage fund, which the old political economists 
talked about as confidently as though its figures were 
an unvarying factor and could be worked in a rule-of- 
three sum, the figures of certain other factors being 
given, and which certain modern political econo- 
mists declare to exist only in the imagination of 
their predecessors, we may be permitted to say that 
there is scarcely a single marketable commodity the price 
of which is regulated solely by natural laws. If prices 
were not unduly inflated, and sometimes unduly depressed, 
owing to the operations of wire-pullers and speculators, 
who artificially stimulate supply and demand, we should 
probably have a great many commercial panics saved us, 
and we should see no copper syndicates and no cotton 
corners. As it is, these combinations do take place, not- 
withstanding even the severity of the French laws, for 
instance, which prohibit corners. Perhaps one of the 
most amusing sights, were it not so melancholy in some of 
its aspects, is the futile effort of the Government of France 
to put a veto on the gambling propensities of human 
nature and punish all attempts at artificially altering 
prices. Not even Mrs. Partington could have succeeded. 
If we cannot prevent people from artificially raising or 
lowering the prices of commodities, how are we to prevent 
them from artificially raising or lowering the wages of 
labour? There is, of course, a limit below which econo- 
mists fondly imagine wages cannot fall—this is called the 
starvation point; and there are limits above which they 
cannot rise, so capitalists hope, without killing the trade 
to which they belong. But between these two extreme 
points there is frequently ample play for the pendulum, 
and there can be no doubt that wages have been 
controlled artificially both by employers and _ the 
employed. The misfortune is, that hitherto these at- 
tempts have been so irregular and so spasmodic that no 
deductions can be drawn from them. If, however, the 
General Labour Union should succeed in thoroughly 
organising even the lowest grades of labour, and thus 
marshal the whole forces of labour in one formidable 
army, we shall be able to discover at what point the 
highest limit of wages will be reached, and we shall have 
either a beautifully balanced social organism to analyse, 
or else nothing but the ruins of a once-noble trade left 
us to mourn over. So far, however, trades unionism has 
not invariably exercised a baneful influence. Indeed, 
notwithstanding its many disadvantages and undisputed 
vices, it has several decided advantages from the em- 
ployer’s point of view. The principal and most important 
of these is undoubtedly the fact that in dealing with a 
union an employer knows where he is, and is pretty sure 
of getting a fair notice of any intended strike. With 
non-union men the case is different. Here you have an 


unorganised mass, who may be influenced by some malig- 
nant individual, and turn out without giving more than 
perhaps a day’s notice, or not even that. Before, how- 
ever, the General Labour Union can arrive at such a pitch 
of perfection as to know what it can effect, and what it 
must not hope to achieve, it will make many blunders, 
and for these blunders the trade of London will suffer, 
which means that the labourers will have to pay dearly for 
their experience. Such seems to be the law of social evolu- 
tion, and we must congratulate ourselves that, in England 
at any rate, it works with as little friction as it does. Of 
course we may lose our tempers and our heads, and in 
fighting unreasonable demands find ourselves in darkness, 
without coal, and without food. But we must not hope 
to stop this organisation by legislation. We may, indeed, 
throw it back a few years by force; but such a course 
would be unwise and unscientific, directly opposed to 
those principles of political economy by which we should 
alone be guided. 

If the trade of London runs some danger of being 
strangled by possible avaricious demands from our 
labourers, it is exposed to yet another internal danger, 
against which we must be on the alert. There can be no 
doubt that we have in some instances gone in the face of 
the Scriptural advice not to put new wine into old 
bottles, and have tried to marry archaic institutions and 
medieval customs and methods, to the spirit of modern 
enterprise, the scientific tendencies of to-day, and the 
latest mechanical inventions. The wharves, the lighter- 
men, the goodly Fellowship of Porters—all these 
institutions are marked out for decay. A time must 
come when the wharves will be unable to do any more 
business. They may, perhaps, continue to receive 
consignments from lighters; but their functions in the 
future will be simply those of riverside warehouses. 
It would, therefore, be most desirable to continue, 
wherever practicable, the noble work of the Thames 
Embankment, and gradually to drive the wharves farther 
down the river. Probably fei down, especially in what 
is called the Pool, wharves might develope into small 
docks and compete most legitimately with the dock com- 
panies. The lightermen are even more antiquated than 
the wharves. In days when the river was the great high- 
way of London, and private individuals engaged water- 
men to row them from one part to another, it was of the 
greatest importance that these watermen should be 
licensed and kept under control, and that undesirable 
characters wen be prohibited from plying on the river for 
hire. But those days are over, and the licensing of 
lightermen cannot possibly serve any useful purpose. 
The same may be said of the Fellowship of Porters, who 
have the monopoly of carrying fruit. Jn the defence of 
his institution it may be urged that only trustworthy and 
honest men are admitted to the fellowship. But,as we have 
pointed out, they keep their ranks down; indeed they are 
obliged to do so for their own sakes, and consequently ina 
sudden emergency they are apt to authorise other and 
less-desirable labourers to help them in carrying. In 
other words, the institution has survived its times, and is 
more of a hindrance than a help to trade. The impres- 
sion, then, that we get most vividly from this review of 
our river trade is, that there are many things to be 
accomplished before we can feel at all easy about it; and 
that we must work out our salvation in faith and fear, 
patiently and hopefully, but before all things not rashly. 


INDEPENDENT RAILWAY WHEELS, 


THE discussion concerning unexplained derailments 
which has gone on for some time in a desultory fashion 
in our correspondence columns, has apparently directed 
attention once more to the old, old suggestion, that railway 
wheels should be capable of revolving independently of 
each other. We have received several letters pointing in 
this direction which we have not deemed it necessary to 
publish. The question was thrashed out thoroughly 
many years ago. Yet it may serve a useful purpose to 
explain once more what are the objections to loose, or 
rather independent, railway wheels. In the first place, 
the suggestion takes its rise in an entirely erroneous idea. 
Itis obvious that when a pair of wheels rigidly keyed on 
a rigid axle are run round a curve, one wheel or both 
must slip on the rails to a certain extent, because the 
length of outer rail to be traversed is greater than the 
length of inner rail. It is assumed that this causes 
great frictional resistance, and a corresponding waste 
of power. It is very easy to show that, although 
there is some power lost, it is comparatively trifling. 
Let us suppose that a train weighing, with engine 
and tender, 300 tons, has to run round a curve of one-fourth 
of a circle, the radius being, in round numbers, 6 chains, 
or 396ft. This curve is very much sharper than is usual 
on English railways, but, for argument sake, we wish to 
make the case as bad as possible for the fixed wheels 
system. The radius of the curve to which the inner rail 
is laid will be 393°625ft., and of the outer rail 398°375ft. 
The circumferences of circles with these radii are respec- 
tively, omitting fractions, 2473ft. and 2503ft. The differ- 
ence is 30ft., or for our curve of one-fourth of a circle, 7‘5ft.; 
that is to say, one wheel of each pair will have to traverse 
7-5ft. more than the other wheel. The gross weight on the 
rails is 300 tons. If one wheel of each pair slips 7°5ft., the 
other wheel has no sliding friction; so we may in our 
calculations neglect one-half the number of wheels in the 
train with their load. We have then left 150 tons 
opposing sliding instead of rolling resistance to the 
pull of the engine. Taking the adhesion as one-sixth 
of the insistent load, we find that the force opposing 
the pull of the engine due to the want of accom- 
modation in the wheels amounts to 25 tons, acting 
through a distance of 75ft. The distance covered by 
the train in running round the curve is 622ft. If the speed 
is a little less than sixty miles an hour the curve will be 
traversed in 7 sec. ‘The augmented engine load will there- 
fore be equivalent to lifting twenty-five tons through 7‘5ft. 
in 7 sec., which is in round numbers equal to 109-horse 





power exerted for 7 sec. It must not be assumed, how- 
ever, that the dead pull against the engine is25tons. If 








it were, then the total work to be done would amount to 
25 tons multiplied by 622ft. or 15,550 foot-tons, The 
actual augmented resistance will be about ‘3 of a ton, 
The total resistance on a straight road of such a train 
would not be less than 12,900 ib., or not far short of six 
tons, representing about 2000 indicated horse-power. The 
om could not be reached by a single locomotive unless 
the train was descending an incline. From these 
figures it will be seen by how small a fraction the 
resistance is augmented by an unusually sharp curve, 
It is, perhaps, hardly necessary to add that trains never 
run round curves of six chains radius at sixty miles 
an hour. We have purposely made the resistance the 
greatest possible. Thereis reason to believe that the coning 
of the tires, which always exists to a greater or less extent 
tends largely to reduce resistance, the biggest wheel for the 
time being taking the outer rail. The root of the flange acts 
to this end even in wheels with a nearly flat normal tread, 
Besides this, however, it does not appear that the aug- 
mented resistance in any case is properly represented by 
multiplying one-half the total weight of the train by the 
coefficient of adhesion = }, and by the extra length of 
the outer rail. For reasons not very clear, the resistance 
seems to be less than this. There is, however, no doubt 
avery considerable resistance set up when axles cannot 
radiate to the centre of the curve; but the extending 
practice of mounting carriages on bogies gets over this 
difficulty, and we need not further refer to it now. As 
trains are not always traversing sharp curves, the whole 
curve resistance on such a line as the London and North- 
Western is really a very small percentage, and it follows 
that those who advocate the use of loose wheels are met 
at the outset by the objection that very little would be 
gained by adopting them. 

A great many patents have been taken out in England, 
France, and America, for methods of fitting railway wheels 
independently on their axles, but none of these devices 
have come into use. The mechanical and commercial difii- 
culties standing in the way are very great. If the axle 
is fixed so that it will not revolve, the wheels must be 
fitted with long sleeves or bosses turning on the axle. 
It would be found practically impossible to fit these up in 
such a way that they would not shake. It is a familiar 
fact that a wheel, if it has work to do, must not run on its 
axle. Bearings must be provided, and these cannot be 
put in the boss of a wheel. There is no true analogy 
between a common road vehicle and a railway carriage. 
It is of no importance in the former that gauge should be 
rigorously kept. It is absolutely essential that it should 
be kept in the case of a railway coach. On railways there 
is an intermittent action going on, tending to push the 
lower portion of the wheel inwards, and due to the pres- 
sure of the flange against the rail. This action is so power- 
ful, that to the bending of the crank webs which it causes 
is principally due the fracture of the crank shaft in inside 
cylinder engines. It is very difficult to see how any 
bearing revolving on an axle could be contrived hick 
could deal successfully with this. However perfect the fit 
was to begin with, after a time the wheel would 
become loose, the gauge would no longer truly be kept, points 
would be “split,” and derailments would take place. The 
only device which has a chance of success mechanically, 
consists in fixing one wheel rigidly, as now, on the axle, 
turning the axle true all over, and providing the other 
wheel with a sleeve about 3ft. 6in. long slipped over the 
axle. The sleeve must be secured to the wheel boss, and 
that is by no means an easy thing todo. The workman- 
ship must be first-rate, and the whole affair when com- 
pleted is very heavy and great. The difficulty of main- 
taining efficient lubrication is very great ; we have heard 
of a case in which something of this kind was fitted to a 
carriage which was used experimentally on a branch line. 
The vehicle answered its purpose, and at the end of some 
months it was sent to the shops and lifted. It was 
then found that the sleeves had seized on the axles, and 
the coach had been running for an undetermined period 
under ordinary conditions, Any of our readers who are 
interested sufficiently will do well to consult the abstracts 
of specifications, particularly the volume, “Aids to Loco- 
motion,” at the Patent-oflicelibrary. They will see how busy 
inventors have been in this field. These inventors have 
simply wasted their time. Like only too many inventors 
in other departments, they assumed that men who 
have been engaged all their lives in the working and 
management of railways did not know what was good for 
them. The system of forcing wheels on to axles by 
hydraulic pressure is a survival of the fittest. No one 
denies that it is, in a certain way, an imperfect method, 
but, on the whole, it is immeasurably the best that can be 
adopted in practice. The loose wheel looks well on paper, 
but nowhere else. 





FALSE MARKING AND ITS CURE, 


Pusic attention is once more being forcibly drawn to the 
wholesale piracies of English goods, and more especially of 
Sheffield cutlery and hardware, by German rivals in Solingen 
and other continental towns. The practice is carried on with 
the utmost covlness and on the most extensive scale. It has 
been stated in evidence over and over again that there is a most 
settled purpose on the part of the Germans to build up their 
cutlery and hardware trades by taking advantage of the 
reputation obtained by the Sheffield manufacturers. Our 
largest cutlery firm, Messrs. Joseph Rodgers and Sons, have 
spent at the rate of £1000 a year in actions to defend 
their trade mark, and even yet they have not done 
fighting. A recent traveller to Solingen, who managed to 
obtain access to several of the cutlery workshops there, found 
piles of rubbish manufactured in blank waiting to receive some 
English mark which would enable the wares to be palmed off in 
distant markets. Nor is this the worst of it. The Germans go 
farther than to sell as “ Sheffield made ” goods which have never 
seen Sheffield. They make two classes of articles—au inferior 
description, which they stamp with Sheffield, or imitations of 
Sheffield marks, and put up in close copies of sheffield labels, 
and while offering these to the purchaser, they strongly 
dissuade him from buying them. They then produce their 
best goods, which they recommend as far superior to 
Sheffield work. As a rule, the customer is ‘persuaded to 
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follow the traveller's advice, If he disregards his counsel, 
and invests in the cheaper class, the purchaser finds himself 
wofully deceived, and the spurious rubbish makes him deter- 
mined to have nothing more to do with this so-called Sheffield 
cutlery. The weapon used by the German is thus double-edged ; 
either way he wins. If he sells his dear goods, he is all right; 
if he sells the rubbish, he deals a blow—a foul blow—at Shef- 
field, and looks forward to the customer being so incensed as to 
steer clear of English cutlery in future. In Austria the situa- 
tion is very similar. The peculiar state of the Austrian con- 
science in regard of trade-marks was curiously illustrated 
when the Merchandise Marks Act was sought to be applied 
to India. The Austrian Journal of Trading Statistics — 
which is a State organ—then made this most in- 
genious—comically ingenious—admission: “Austria- Hungary's 
trade is now threatened by the proposed application of the 
Merchandise Marks Act to the British Colonies, especially 
British Indies, to which Austria-Hungary annually exports 
goods exceeding a value of 50,000,000 fl., some of which have 
English superscriptions, others fictitious names of firms, simply 
because they are so ordered.” “Simply because they are so 
ordered” is delicious. All the maker has got to do is tu keep 
an English register of trade marks, and have the run of the 
record. He may pose in every country in any name he pleases. 
Germany is not likely to adopt the Merchardise Marks Act, and 
there remain but two courses open by way of remedy. One is 
for the Sheffield manufacturers to combine in one powerful 
federation to pursue with relentless ix sed these pirates of their 
business, in every case—large or small—of fraudulent trading. 
Of that confederation there is little hope, so long as human 
nature—particularly business human nature—is what it is. 
Trade rivalry and jealousy are too strong at home even to pre- 
sent a solid front to the foreigner. Another remedy is advo- 
cated with characteristic tenacity by the Sheficdld Telegraph, 
which gives unceasing attention to a subject of such vital con- 
cern to the people of that town. The editor demands that all 
cutlery and hardware articles should bear on their face the 
place of origin; in default he would have them excluded from 
the home markets and the Colonies. This would be a heavy 
blow at the dishonest dealing, and there has been no really valid 
argument yet put forth against a proposal which is as simple 
and easy in application as it would be effective and far-reaching 
in operation, We are glad to be able to add that, on Wednes- 
day, the Commercial Tribunal at Belgrade gave judgment in a 
case of considerable interest to English commerce. For many 
years almost the entire trade in cottons had been in the hands of 
Clark and Son, whose trade-mark is an elephant, printed on 
each piece of their wares. Lately the Austrian manufacturers 
have been imitating this elephant, in order to palm off on the 
Servian public their own inferior stuffs. Messrs. Clark accord- 
ingly took legal action to defend their rights in this trade- 
mark, and they gained the day; the Court imposing heavy 
penalties on the counterfeiters, and granting an injunction 
restraining all colourable imitations of the trade-mark of the 
firm. This will be a heavy blow to dishonest Austrian traders. 
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A Treatise on Hydraulics, By MANSFIELD MERRIMAN, Professor 
of Civil Engineering in Lehigh University. New York: John 
Wiley and Sons, 1889, 

Tuis treatise of Professor Merriman may be described as 

a popular mathematical exposition of the subject of 

hydraulics as far as is requisite for the ordinary purposes 

of the water engineer. Those who, not repulsed by arrays 

of symbolical formulas, are desirous of pursuing the i 

ject still deeper, he refers to Unwin’s article in the 

“Encyclopedia Britannica,” or to Hamilton Smith’s 

sumptuous treatise on hydraulics. 

Starting with Torricelli’s formula for the velocity of 
flow from an orifice, and slightly extending the theorem 
in art, 27 to the case of steady motion in closed channels 
—Bernoulli’s theorem—the author is able, in Chap- 
ters III.-VI., to discuss with practical iliustrations the 
useful properties of theoretical hydraulics, flow through 
orifices, flow over weirs, and flow through tubes. The 
accompanying skeleton diagrams very clearly illustrate 
the corresponding theory, and are drawn from actual 
examples in practice—as, for instance, the Venturi water 
meter, on page 159. 

The motto of the book is an appropriate quotation from 
Newton: “Evolvi varia pcan ee In scientiis enim 
ediscendis prosunt exempla magis quam precepta. Qua 
de causa in his fusius expatiatus sum.” Professor Merri- 
man has acted well up to his motto, and set an example 
— our theevetieal writers would do well to follow 
closer. 

The subject of hydraulics is differentiated from the 
remaining parts of hydro-dynamics chiefly by the inter- 
vention of the effect of fluid friction, considered here in 
Chapters VII -1X., on Flow in Pipes, Conduits, Canals, and 
Rivers. This part of the subject is of immense practical 
Importance to the American engineer, who has to deal 
with petroleum pipe lines hundreds of miles long, with 
pb mye ery in California, and the gauging of rivers 
of the scale of the Mississippi; compared with which the 
work of our European engineers is puny, and we must 
look to Indian practice to find any rival. 

_The remainder of the book is occupied chiefly with the 
discussion of water power and hydraulic motors. The 
available water power of the United States is estimated 
at 200,000,000-horse power, of which about 3,000,000 is at 
present utilised. Consequently there is not the same 
inducement to accurate gauging of water consumption by 
turbines, as with our small limited European streams. 
Hitherto our turbines have not yet been able to rival, on 
paper, some American performances—according to the 
stories, reaching and even exceeding 100 per cent. effici- 
ency--and really, to settle the discrepancy, the American 
turbines must be tested over here, with most careful 
Measurement of water consumption. One effect of the 
wealth of water power in the United States is to make 
the pressure, reaction, or Jonval turbine the favourite 
over there; while with us the impulse or Girard turbine 
18 More common, as better adapting itself to variations of 
water supply when limited. 

The rang XI. and XII. on Dynamic Pressure of 
Flowin ater, and on Hydraulic Motors, are very clearly 
put with elegant and appropriate illustrations, but, as the 
author confesses, the treatment is rather scanty for so 
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large a subject, requiring a special treatise to itself, like 
Bodmers* Hydraulic Motors’ Thesame remark appliesto 
Chap. XIIL., on Naval Hydro-mechanics, when the author 
attempts in about sixteen pages to give an account of 
Ship Resistance and the Theory of Propulsion, by jet 
propeller, paddle wheel and screw propeller. 

A recent American inventor claims a great improve- 
ment in efficiency for the system of jet propulsion, by 
using a jet of very high velocity and small cross section. 
This is in antagonism to the theory laid down here, 
p. 373, and by every other writer on this subject ; so 
those who wish to find theory at fault should watch for 
the experiments to be made shortly to settle this point. 

The author will pardon us for finding fault with one or 
two little details of terminology. The unit of measure on 
the ocean isthe nautical mile, a minute of latitude, but 
this is not the knot, which is a speed of one nautical mile 
an hour; a sailor says the ship is going so many knots, 
say 12; but not 12 knots an en which would strictly 
mean anacceleration. Again, the expression of “a tension 
of 101b. per square inch” p. 51, to denote a pressure less 
than the atmospheric pressure, is liable to lead to confusion. 
The expression “tension of fired gunpowder,” meaning 
very high pressures, of 20 or 30 tons per square inch, is a 
natural outcome of this ambiguity. 

Speaking generally, Professor Merriman has produced 
a practical working treatise for engineers ; his illustrations 
are apt and well chosen for the purpose of development of 
the subject ; his mathematical treatment is elegant and 
condensed ; and his results are all clearly expressed in 
intelligible units ; so that the book should be useful to 
appeal to in the discussions among theorists on the 
subject of mechanical terminology. 








THE IRON AND STEEL INSTITUTE ON 
LOIRE. 
No, Il. 

THE second day of the visit was devoted to an inspection 
of the works at St. Chamond and Rive de Gier. The 
former, probably the most important establishment in the 
district, is one of a group belonging to the Compagnie des 
Hauts Fourneaux, Forges et Aciéries de la Marine et des 
Chemins de Fers, which has been developed from the 
earlier forges belonging to Messrs. Petin Gaudet and Co. 
and Messrs. Jackson Brothers, and is now under the 
general management of M. A. de Montgolfier. The 
work done at St. Chamond is chiefly of the heaviest 
class, such as large steel ingots for naval guns and 
armour-plates, and the plant is correspondingly heavy. 
Prominent among the appliances isa 100-ton hammer, 
which, together with others of 35-tons, 10-tons, and 2-tons, 
stands in the heavy forge, a building 260ft. long, 97ft. 
broad, and 68ft. high. During the visit it was roughing 
down an octagonal ingot of 25 tons, intended for the tube 
of a 9°6in. naval gun. This hammer, built in 1879, was 
originally of 80 tons, with a piston of 75in. diameter and 
15#ft. stroke, and an anvil of 500 tons, but like the similar 
one at Creusot, the weight of the falling mass has since 
been increased to 100 tons. The cylinder is supported 
upon an A-frame, the inclined standards being tied 
together by a heavy horizontal bracing at the level of the 
guides, A similar arangement was originally proposed 
in the 100-ton hammer now building for Messrs. Marrel 
Brothers at Rive de Gier, but it has since been modified, 
and curved standards of the Nasmyth pattern with two 
horizontal bracings have been substituted. The cranes 
attached to the big hammer have a lifting capacity of 
100 tons, and are worked by steam power. Among the 
forgings executed are crank shafts of 25 tons from 50-ton 
ingots; armour-plates 8}ft. by 9{ft. by 193in., weighing 
30 tons, from 60-ton ingots; and 27 tons and 40 tons 
tubes, for 13’4in. guns, from ingots of 70 tons and 90 tons 
respectively. The 27-ton tube was forged upon a mandril, 
a method not seen in use, but a fine example of the class 
of work is shown in the Exhibition. It is a tube about 
32in. outside and 20in. inside diameter, 18ft. long, and 
weighing 13°8 tons, and the only object comparable with 
the Whitworth steel boiler shell seen at Manchester two 
years ago. 

Of equal or even greater interest than the great hammer 
forge is the large tempering shop. This contains an 
upright heating furnace, 70ft. high, at one end of a 
rectangular pit of the same depth, heated by six fire- 
grates, and closed by a door resembling a single leaf canal 
lock. The ingot to be heated is suspended in the furnace 
by a chain from a 50-ton travelling crane, and during the 
heating is turned slowly round, besides being shifted 
from time to time through a small distance vertically, 
the object of these movements being to secure as nearly 
as possible uniform heating. The ingot, in this case of 
twenty tons, is carried along the pit and lowered into an 
oil tank, 10ft. in diameter, the top of which is nearly 
flush with the floor of the pit. The lifting and travelling 
gear of the crane are worked by steam-power, but the 
lowering is done by hydraulic gear, in order to insure the 
descent and immersion taking place as quickly as possible. 
This point is of great importance, as the ingots required 
to meet the constantly increasing length required in 
modern artillery, which has already reached nearly 50ft., 
must be cooled as rapidly as possible if the tempering is 
A further aid to uniformity 
is afforded by two centrifugal pumps, which circulate the 
oil from the pit through four tanks, also used for 
tempering smaller ingots, the total mass of oil in use 
being about 200 tons. The fitting shops and iron foundry 
are on the same large scale. Gun tubes of seventeen and 
twenty-four tons, and various portions of gun carriages 
and armour-piercing projectiles, were seen in different 
stages of preparation. The latter were chiefly of 37cm. 
—146in.—calibre, weighing 10°8cwt. The largest size 
used in the French service is 42 cm., weighing about 
145cwt. The armour-plates made at St. Chamond 
present several features of interest, particularly in the 
method of piling. The iron used is puddled from 
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hematite or magnetite pig iron, in rotating furnaces, 
taking charges of one ton, and rolled at a second or third 
heat into channel bars of single or double W section, 
from which the pile is made. The fracture of the iron is 
about equally fibrous and crystalline. After twice piling 
and rolling to slabs of various thicknesses, the full-sized 
plate is made at the third heat. A pile measuring 
7ft. 104in. by 19ft. 8in. and 79in. thick, weighing 
thirty-three tons, was seen undergoing the final rolling 
in a universal mill, but the vertical rolls were not 
apparently in use. In some cases the iron plates are 
water tempered after rolling and re-heating, and a plate 
weighing twenty-nine tons was subjected to this treat- 
ment during the visit. Judging from the descriptive 
note published for the Exhibition, the St. Chamond 
Company advocate the use of compound rather than all- 
steel armour-plates. At any rate, most of the plates in 
the finishing shop were of the former kind, a thickness 
of about 14$in., with a steel face half as thick as the 
wrought iron backing, being the size in use for ships’ 
turrets. 

The steel casting shop, a grand building, 390ft. long and 
164ft. wide, with a 100-ton travelling crane, was last 
visited, and an 18-ton ingot of mild steel was cast from 
two open hearth furnaces at the upper end. The only 
peculiarity in detail was the commencement of casting 
before the entire charge was received in the ladle, a 
method that is used when it is desired to run the metal 
as hot as possible. The casting succeeded admirably, the 
metal being quite quiet in the mould before covering. 
The melting in these furnaces is done upon a basic bed 
made of magnesite bricks. The magnesite used is brought 
from Styria, which is found to be preferable to the purer 
mineral from the island of Eubea, as being slightly fer- 
ruginous, A very fine specimen of a complicated steel 
casting, the body of a 12°6in. gun carriage, weighing six 
-_ was seen in the state that it left the mould in this 
shop. 

After a long morning’s inspection of St. Chamond, the 
party re-assembled in the afternoon at the Forge des 
Etangs, at Rive de Gier, belonging to Messrs, Marrel 
Brothers, This establishment, like the former, is devoted 
to the production of the heaviest castings and forgings, 
both in iron and steel, such as anchors, armour plates, 
crank shafts, &c., the capacity of the plant being evidenced 
by the 2hin. deck plate, 564ft. long, weighing 236 tons, 
shown in Paris. Ina short time the firm will add a new 
100-ton hammer to the few already in existence, several of 
the castings for the framing and the lower anvil block being 
already finished. As originally planned, this anvil was to 
have been of 500 tons, cast in seven pieces, but we believe 
the weight has since been increased. In connection with 
this forge, a novelty has been adopted in the shape of a 
travelling crane driven by electricity, the arrangements 
being generally similarto those adopted in the great travel- 
ling bridge in the Palais des Machines, the power being 
furnished by a Gramme dynamo driven by a compound 
steam engine of 120-horse power, which also supplies the 
current necessary for lighting the works. The power 
required by the crane is about 25-horse power. 

Messrs. Marrel’s armour-plate mill is a compound one, 
and may be known to many of our readers from the 
handsome model which was so much admired at the 
Exhibition of 1867, and has since formed one of the chief 
ornaments of the Conservatoire des Arts et Metiers in 
Paris. Like the other mills in the district, however, the 
feeding arrangements are not equal to handling the heavy 
masses required for the armour-plates of the present time. 
This has led to the quaint practice of entering the pile 
into the mill after each reversal of the rolls by running at 
it with a battering-ram, formed of an old naval gun 
mounted on wheels, and handled by about thirty 
men. This arrangement, though perfectly effective, is 
undoubtedly behind the age, and is now about to be 
replaced by live rollers. In cutting armour-plates to the 
finished size, circular saws are used both at St. Chamond 
and Rive de Gier. There are discs 6}ft. in diameter, 
having sockets for receiving the cutting tools, which are 
arranged in pairs, the first taking out the centre, and the 
second trimming the sides of the cut, which is about an 
inch broad. The most minute care is required in adjust- 
ing the tool, the fitter in charge being provided with a 
great variety of packing pieces of varying thicknesses 
down to strips of paper. The machines cut a ]4in. plate at 
the rate of about an inch an hour, the surface being 
covered with fine tool-marks almost resembling engine 
turning. 

After leaving Messrs. Marrel’s, a hurried visit was paid 
to Messrs. Arbel and Son’s Forges de Couzon at Rive de 
Gier, where iron railway wheels of all sizes are made by 
subjecting the rough forged parts built up into position 
to a stamping process in a mould under a steam hammer 
at two heats. The method is applied to wheels of all 
sizes up to those of the largest locomotives in use on the 
Continent, and for welding these a 40-ton hammer is used. 
The examination of this process was only a slight one, as 
the train for Lyons was in waiting, and it was necessary 
to hurry away. This ended-the proceedings of the meet- 
ing, so far as the party on the Loire were concerned; and 
the bulk of them returned to Paris the same night, 
bringing away nothing but agreeable recollections of the 
visit, 








BirKBECK LITERARY AND SCIFNTIFIC INSTITUTION, BREAM'S- 
BUILDINGS, CHANCERY-LANE.—The prospectus of the sixty-seventh 
session of this Institution has been issued. About 200 classes meet 
weekly in commercial and technical subjects, mathematics, natural, 
applied, and mental science, languages, history, literature, art, 
music, law, &c. Special classes are held for the preparation of 
candidates for University, Civil Service, and other examinations, 
The classes are open to both sexes. H.R.H. the Duchess of 
Albany will in November next distribute the prizes gained by the 
students during the past session. On Wednesday evenings the 
usual lectures will be delivered in the large theatre of the Institu- 
tion. Amongst those who are already engaged may be mentioned 
Mr. George Grossmith, Mr. Samuel Brandram, Mr. Max O’Rell, 
Mr. Charles Dickens, Mr. J. T, Carrodus, Mr, Lawrence Gane, 
M.P., Mr. Edmund Gosse, and Mr, Bennet Burleigh. 
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RADIAL DRILLING AND BORING MACHINE. 


MR, W. ASQUITH, HALIFAX, ENGINEER. 


RADIAL DRILLING MACHINE. 





THE accompanying engraving illustrates a double-geared self- 
acting radial drilling machine and boring machine, made by Mr. 
Asquith, of Halifax. - It has 9ft. radius of spindle. The spindle 
is of steel, 4in. diameter, to bore 20in. deep. It is capable of 
drilling a hole 4in. diameter out of the solid in steel, and bores 
up to 18in. diameter. The spindle is balanced, and besides the 
ordinary hand feed, it can be raised or lowered to any desired 
position instantly. The machine can be used for tapping holes 
after drilling, and is made to reverse by 
an overhead motion with open and crossed 
belts, or it can be made with a clutch 
motion. 

The bevel pinion shaft bearing and the 
boring spindle bearings are cunical, to allow 
of adjustment in wear, keeping perfect 
alignment. All gearing beyond the cone 
shaft is of cast steel. The portable work 
table for fixing work upon is arranged to 
swivel to any angle and be firmly secured ; 
this is very handy and more expeditious 
than swivelling the arm when requiring 
to drill at any angle, and does not destroy 
the rigidity of the machine. The machine 
is mounted upon a strung cast iron foun- 











H.M.S. COLLINGWOOD. armour to displacements. The armament of the Collingwood 
| consists of four 45-ton steel breech-loading guns, 27ft. 4in. lung, 

Iv our last impression we published engravings of H.M.S. | and gradually tapering from a diameter of 4ft. 7in. at the breech 
Collingwood, and a preliminary description. We now give the to 17in. near the muzzle, which possesses what artillerists call a 
various features, dimensions, &c.,of the Collingwood. She is 325ft. | tulip or “swell.” The powder, which is stowed in the magazines 
in length, with a beam of 68ft. and mean draught 26ft. 4in., with | in brass cylindrical cases, is brought to the foot of the magaz ne 
a displacement of 9500 tons. The Anson and Camperdown are | hoists, where it is taken from the case and passed through a 
10,650. The general arrangements are shown in the accompany- | metal shoot on to a “lift,” forming a second tier, below the shell, 
ing diagrams, while on page 310 we give a view of the ship’s stern. | on the same lift, and then brought to the guns in the barbette 
The steam power of the Collingwood is with natural draught, , through the thick armoured tube or trunk before alluded t». 
Bollards rotated by hydraulic engines 
are employed for the purpose of lifting 
the powder and shell from the magazines 
and shell-rooms, the burdens being after- 
wards conveyed to the lifts by runners 
on overhead rails. The breech-screw has 
to be released from the lands and the 
breech-piece withdrawn and disposed of 
before the operation of loading can be 
begun. Then a semi-tube has to be 
inserted in the breech in order to prevent 
the projectiles injuring the threads of 
the screw, after which the shell and 
powder are introduced by repeated thrusts 
of the hammer, for the limited space 
within the annealed tube is such that 

















dation plate, with planed T slots, 14ft. 


it is necessary to push the projectile and 





in length and 4ft. 6in. wide. Its total 
weight is 12 tons. 

Referring to the engraving, it will be 
seen that the arrangements for travelling 
the arm and szindle slide are under the 
immediate control of the workman, and 
that he can travel the arm or spindle slide 
in the direction required without removing 
from the work heis operating upon. Thus, 
by turning the hand wheel, motion is 
communicated through the worm and = 
wheel to the horizontal shaft on the top of 
the radial arm, this shaft carrying a bevel 
pinion which gears into a bevel wheel fixed 
on the slide carrying arm, concentric with 
the trunnion of the radialarm. By these 
means the radial arm is caused totravel,and 
its position can be accurately adjusted. 
Another wheel enables motion to be given toa worm gearing intoa 
smaller worm-wheel. This is fixed upon the samespindleasa pinion 
gearing into rack shown. By means of the wheel the slide 
carrying the drill spindle can be moved radially along the arm, | 
and the workman is enabled to adjust the drill readily in the | 
direction required. The lever is arranged so that by moving 
it takes the worm wheel on the horizontal shaft out of gear, | 
leaving the arm at liberty as in an ordinary machine, so that it | 
ean be moved a great distanee quickly, 












= thecharge separately into the neck, as each 
is successively raised and secured at the 
proper elevation in a plane with the axis of 
the gun, which is depressed at the moment 
= to an angle of 13 deg. below the hori- 
ane vee zontal, Then the entire performance is 
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tube is withdrawn, the breech-piece is 


f 2 carried to the breech, run in, and secured 
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by the sixth of a turn and locked, when 
— the gun is ready to be forced up the in- 
clined slides, laid, and discharged. The 


“taaa = 
Cream runace SUNT) > g first operation of loading is the removal 
—a é of the breech-piece. This is a ponderous 
= : - ——+ cylindrical steel casting about 3ft.in length, 
2 want b10 rrrns ae and encircled by a succession of interrupted 


PLAN OF SPAR AND UPPER DECKS threads. The head is circular, and a little 

behind, at what may be called the shoulder, 

7000 horses ; with forced draught, 9500; nominal speed with | is the “obturator,” which is confined between two steel 
natural draught, 15 knots ; under forced draught, 16°5 knots; coal | rings. The obturator is nothing more than a_ flexible 


| capacity, 900 tons. The length of the armoured belt is 140ft.,as | packing of asbestos, which expands under the force of 


compared with 230ft. in the Nile and Trafalgar and 250ft. in the | the powder, and by pressing against the surface of the 
new designs. The armour is steel faced, compound, 18in. on | chamber prevents the escape of the gases. The removal of 
the belt, 16in. on the bulkheads, and J4in. on the barbettes. | the heavy breech-piece is accomplished by an exceedingly 
The total weight of armour and backing is 2780 tons, as against | ingenious application of hydraulic power. A tray, mounted on 
4550 tons in the new designs, this fact alone showing the a movable table, is pushed laterally towards the axis of the 
enormous strides whieh are being made in the proportion ef gun, and in the eourse of its travel it eollides against the lever 
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it is secured, whereupon a piston or extractor, situated at 
the rear in the same vertical plane as the gun, but below 
it, recoils, carrying the breech-piece with it. The gun is now 
prepared for loading, and this is what takes place. The table 
carrying the screw retraces its lateral journey, closely followed 
by a second tabie, bearing the protecting tube already referred 
to. Then, by means of hand wheel and screw gearing, the tube 
is pushed forward into the breech over the threads, after which 
hydraulic power is applied to raise the projectile on the lift to 
the requisite height, when it is thrust into the gun by the 

-rammer. On the rammer being withdrawn, the lift is again 
elevated until the powder charge is brought into position, when 
a second thrust completes the loading. 

The Collingwood has also a secondary armament of six 6in. 
breech-loading rifled steel guns mounted on Vavasseur broadside 
carriages, and fifteen quick-firing guns of various classes. She has 
also eleven machine guns on the spar deck and in the tops, and in 
sponsons astern. There is also a deck beneath the auxiliary 
battery for torpedoes, the tubes for which work in gun-metal 
ball and socket joints in the sides of the vessel, so as to be inde- 
pendent of the rolling of the ship or the wash of the waves 
against them. There are also torpedo ports ahead and astern. 
The funnels of the Collingwood are very capacious, and the 
heating experiment in the Collossus and Edinburgh under 
forced steam is thus obviated. On the whole, the Admiral 
type may be said to be a valuable one, but it is a pity that six 
of them should have been completed before exhaustive trials 
were made with the first specimen. 








THE CHANNEL BRIDGE—PRELIMINARY 
DESIGNS. 
By Messrs. SCHNEIDER AND Co., CREUSOT IRONWORKS, 
H. HERSENT. 
(Concluded from page 284.) 


AND 


Piers.—The metal portion of the piers comprises two columns of | 


34900 m. high. Each column is formed of two cylindrical cores 
having a common axis, and a diameter of 4°600 m. and 67400 m. | 
respectively; twelve such cores arranged in a precisely vertical | 
plane serve to connect the others, and by their prolongation form 
external and internal stiffeners. The interior stiffeners have a free | 
space of 3m., which is invariable throughout the height of the | 
column. The outerstiffeners give the body of the pier an apparent | 
diameter of 8 m., which gradually increases to 12 m. towards the 

The inner cylindrical core is provided with a prolongation 
of 14 m. forming an anchoring tube of 4 m. in diameter, but as it | 
would be insufficient in case of a longitudinal action of the wind, 
and also to provide for expansion, twelve anchor bolts have been 
added forming the bed of each column. These bolts have a 
diameter of ‘250 m., and their action extends overa height of 14 m. 
of masonry. The two columns of the same pier are connected by 
braces which enable them generally to resist the transverse action 
of the wind. The piers terminate at the top in ledges carrying the 
balustrade. A circular plate 6-200 m. in diameter, and 1-400 m. in 
height, covers each column, and is formed of sheet iron, serving to 
receive the supporting apparatus with a fixed or “yp ees. foot. 
The expansion gear comprises six rails, 600 m. in diameter, and 
3m. in length. The } is transmitted from the floors to the 
piers by sockets, hence it is distributed all over the sheet iron 
plates and angle irons, braced together so as to prevent overturn- 
ing under the action of the wind. The columns of the piers are 
fixed, while the columns of the next pier have expansion gear. 
The effect of the expansion or the contraction of a floor results in 


a corresponding reduction, or augmentation, of the play between 
Fig. 17 
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the overhanging portions of the cantilever and the ends of the 
independent span. The span rests on one side upon fixed supports, 
on the other on rolling gear. 

Section 2: The spans of 200m. and 350 m.—The upper level of the 
rails is 72 m. above low-water level. The lower portion of the 
bridge is supposed to be at 62°680m. above the low-water level 
throughout the whole extent of the spans of 200m., while in the 
centre of the spans of 350 m. the height above the low-water level 
is 66-497 m. The whole of the spans of 200m. and 350m. being 

Fig. 18 similar to the spans of 300m. and 

: 500 m., it will suffice, after what has 

been said in the preceding para hb, 

to refer to sheets 10, 11, 12, and 13 of 

the plans to comprehend the arrange- 

ment adopted with regard to this of 
type spans. 

Section 3: The spans of 100m. and 
250 m.—The upper level of the rails is 
always 72m. above low-water level. 
The ‘ower portion of the bridge is 
quoted as being at 63-780 m. above 
low-water level throughout the spans 
of 100 m., while in the centre of the 

oe spans of 250m. the height above the 
low-water level is 66-497 m. To comprehend the arrangement 
adopted in the case of this latter type of span, it is sufficient to 
— to sheets 14, 15, and 16, and the engravings published last 
week, 








VII.—Construction, TRANSPORT, AND PUTTING IN POSITION OF 
THE METAL Spans. 


Section 1: Description.—The important work of putting down a 
complete fitting-up plant will have to be carried out upon the 
coast in the vicinity of the abutment of the bridge. The small 
port of Ambleteuse, sufficiently sheltered from the winds of the 
offing and the effects of breakers, seems to be best adapted for 


actuating the breech screw, and forces it into a slot, whereby | 


this plant, which, as already described, consists of two quays 
provided with suitably arranged jetties. These are intended to 
sustain the weight of the whole metal framework, and therefore 
constitute an essential part of the plant. The quays are to connect 
these jetties. They are supplemented by a channel of sufficient 
width and depth to allow each loaded span to wait fora favourable 
moment to be placed on the piers by means of tugs. Upon the 
quays scaffolding will be erected, supplied with powerful and 
improved machinery, such as cranes, steam winches, and hydraulic 
lifting machines, The various parts of the bridge will reach the work- 
ing-yard in as complete a condition as possible. A greater or less 
number of works may be applied to to manufacture these different 


| parts, in order to avoid the necessity of rapidly calling into existence 


a regular industrial town on a desert part of the coast, and thus 
obviate any disorder that may result from so doing, either while 
the works are proceeding or after their abrupt completion. The 
fitting together of all the pieces can be mainly done in the work- 
yards, as regards the central spans and the overhanging cantilever 
arms, Once fitted up, each span will have to be freed from all 
supports except those upon which it is supposed finally to rest. 
They must then be sufficiently shifted along the jetties to erable 


—.. 





either on the shore or at the piers makes it possible, it will be best 
to use direct traction and sufficiently powerful steam winches, 
Upon the — it will be necessary, at the point where the girders 
are to be laid down, to provide sufficient y werful buffers to 
intercept the shocks duo to the movement of the sea. When the 
bridge has reached the position it is to occupy, and is brought to 
rest in four points on the piers of masonry, the raising of it by 
means of hydraulic presses, arranged inside the rings which form 
the base of the metallic piers, shall be proceeded with. The bridge 
shall then be raised to the required height to enable the following 
four elements of the piers being Lee in position. The presses 
will afterwards be withdrawn, and the operation may continue in 
the same way until the span ass its ultimat ition. By 
adding to the weight to be thus raised the strain produced by the 
wind, it will be seen that each of the presses placed within the 
metal piers should be endowed with an effective power of 2900 tons, 
It has been stated before that the large spans were not to be quite 
completed on the shore. As regards the two overhanging portions, 
they will be placed in position by a process of free erection similar 
to that used by the Creusot Company in 1865, for the bridge across 
the river El Cinco—Spain, As to the separate spans, they may be 
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will rest upon wooden crossbars, lest, in consequence of some 





them to be placed on the barges provided for carrying them to their 
ultimate position—see Figs. 17 and 18. The powerrequired for hoist- 
ing the bridge is not such as to be above the capacity of hydraulic | 
cranes. Let us, in fact, consider the case in which the difficulty | 
appears to be most serious, namely, that of the central span of | 
300 m., with 50 m. in overhanging portions on either side, weighing 
9580 tons. Supposing the coefficient of friction to be °10, it will | 
be seen that the effort necessary will only amount to 958 tons, 
Particular attention is to be paid to the arrangement of the slides. | 
As the bridge, indeed, must be able to remain upon the scaffoldings 
for a certain time, means must be provided for turning it round. | 
The supporting surface is to be formed by the base of a cone carry- | 
ing the turning socket. Thus, in the case of the heaviest span, a 
surface of 15 square metres will be obtained for 4790 tons, which 
amounts to 32 kilos. per square centimetre. The slides will have 
to be strongly fixed to the masonry. To avoid their breaking 
under the strain they will have to undergo, they must be able to 
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completed in the yard. They can then, by means of bar; es, be 
| brought under the two overhanging portions which they are to 

connect, and there raised to their ultimate position by means of 
sufficiently powerful lifting apparatus. 

Section 2: Calculation of the machinery employed in fitting up:— 
Buffers.— The tum to be deadened in case the buffers should 
be called upon to operate by movements of the sea occurring at 
the time of disembarking on to the piers, may be regarded as prac- 
tically equal to half the mass of the bridge, multiplied by half the 
square of the speed acquired by the end imparting the shock, viz., 
* 3 In taking this figure for a starting point one may be certain 
thet the’ real amount ise ded, for, supposing the bridge rotates 
about its centre, the sum of the momenta would still be below that 
figure. Suppose, now, that the shock is to be relieved by twelve 
buffers of the railway type, arranged within each of tie piers, the 
strongest of these buffers are capable of moving a distance of 

‘10 metres and of carrying a 
load of eight tons. The avail- 
able labour, therefore, can be 
setdown as ‘pevretnn to 


8 x 1 a2 » Which quantity 








5 must be equal to half the 
9 

oa momentum, viz., to 19°92 v2 

Therefore, v —% 198 m. 

per second, Yow, a swell 


sufficiently long to influence 
the barges, corresponds, as is 
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FIG. 16. Independent Span of 125,Metres 


L 


well known, to a time of oscil- 
lation of about 3”, Thus, the 
average velocity, as worked 
out above, would correspond, 
in a similar oscillation, to a 
rise of the sea of ‘594 m. per 
second. This, however, is an 
amount of lifting which may 
he avoided in effecting the 
discharge, especially in the 
summer. A more precise cal- 
culation can be made by taking 
the force of inertia into ac- 
count, but it seems unneces- 
sary to dwell further on this 
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point. It will be easily seen 
that there will be no difficulty 


6275 in deadening the impact due 








eed 


to the velocity imparted by 
the waves, 


Barges. —The case more par- 





_ about 500 tons at the transverse section, their width being 
250m. They evidently must be about 20mm. thick. They 


difficulty in the execution of the work, an excessive pressure per 
unit of surface should result in any given point, the consequence of 
which would be a crushing of the metal. The loading will be 
effected at higi water. The barges will be brought under the 
bridge before the tide, and will raise it when the tide sets in. The 
whole will then be disengaged by transverse traction by means of 
winches. There may be three barges in the case of the heaviest 
span, The craft must therefore have a nominal capacity of about 
3200 tons, and a displacement of about 5500 tons when fully 
loaded, including the weight of the scaffoldings provided for sup- 
porting the span. Barges 22m. wide, 70m. long, and drawing 
6 50 m., will answer the purpose. They will also fully insure the 
stability of the whole, The bridge may then sustain a considerable 
transverse pressure of wind without rendering the resulting inclina- | 
tion dangerous, The various barges will be connected between 
them by steel cables stretched crosswise, as is sometimes done in 
the case of bridges over rivers for the passage of artillery in times 
of war. The barges shall be provided with compartments that can 
be filled with water by means of sluice valves, so as to second the 
action of the tide during the discharging operations. It will thus 
become unecessary to follow all the small movements of the sea, 
while nothing will prevent fair weather from being taken advantage 
of. The whole of the bridge and barges will be tugged by a large | 
steamer by means of crowfoot lashings, which is preferable to using 








several tugs which might not act with the desirable uniformity. It 


ticularly considered here is 

that of the heaviest span, it 
being the one attended by most difficulties, The first con- 
dition to be fulfilled as regards the barges, is to make it impos- 
sible for them to capsize, and to insure their stability. ‘This 
object can be attained by placing the centre of gravity of the 
whole below the longitudinal meta-centrum. It can be taken for 
granted that the centre of gravity of the empty hulls of the barges 
will be 1 m. above the floating line of the load, since they will be 
surmounted by a superstructure rising up to 20m. above the 
floating line, and since they will, when my charged, rise to 
415m. above the water, their draught being 650m. This being 
so, the bridge weighing 3200 tons per barge, and having its centre 
of gravity 49 m. above the water, the general centre of gravity, 
according to the calculation of weight will be— 

3200 x 49” x 2°300 + 1 
= 29m. 
5-500 

the draught of the barges being 6.50m.; the minimum height of 
the longitudinal meta-centrum, above the centre of the keel, will 
be about 32m. Now, supposing that barges are used measuring 
22 m. in widtb, and 70 m. in length, the height of the meta-centrum, 
with a displacement of 5500 tons, will be about 40m. Thus, 
stability will be amply provided for, and the distance of the centre 
of gravity from the meta-centrum will be 8m. This distance is 
sufficient, as will be shown further on, to insure stability under a 
wind coming transversely upon the bridge with a considerable 
pressure. The surface the bridge will offer to the wind in that 
direction will be 87°50 square metres, and the centre of pressure is 
situated 21°35 m. above the girders, that is, 465m. above the 





will be understood that whenever the distance from fixed points | surface of the water, If p be the pressure of the wind per square 





Oct. 11, 1889. 


THE ENGINEER. 

















metre, the momentum of the wind in relation to the floating line 
will be 8°750 x 46°85 x p, If 0 is the incline assumed by the 
barges, then P (R-A) sin 0= 8750 x 46°85 x p. P being the 
total displacement, and R—A being the distance of the centre of 
gravity from the meta-centrum, this distance we have assumed to 
amount to 8m., and P is = 16,500,000. Now, it is desirable that 
the immersed end should not go down deeper than 2”, 50; sin A 


must not exceed It follows that the pressure per unit of sur- 
face which the whole structure will be able to sustain will be equal 


~. __ 16,500,000 x 8x 25 _ og ying 
8°760 x 46°85 x 35 P 

Thus even a violent storm could not possibly capsize the barges. 
But, granting that this point has been sufficiently illustrated, it 
may be questioned whether the bridge will not run the risk of 
being deformed under the strains it will be subjected to by the 
barges themselves during its transport, especially if the operation 
is not carried out in perfectly fair weather, It is obvious that if 
there is but little sea running, so that the waves are insufficient to 
influence the barges themselves, the whole operation will proceed 
as if they floated upon a perfectly smooth sea, so that no anoma- 
lous strains would ensue. As to traction, or those strains that will 
result from gyration, it will be readily seen that they will be of no 
t importance, if all the operations are performed slowly—e.g., 

the towing power necessary to tug the bridge at a s of 8 knots 
will not exceed 150 tons, even if a very sharp wind happens to add 
to the resistance proper, such wind exercising a pressure of 
10 kilos. per square metre, the towing power need not exceed 160 
tons. Now, the bridge has been calculated to resist more consider- 
able transverse strains than that. While one may reasonably 
depend on having fairly good weather in the Channel during the 
summer, it may happen, nevertheless, that the barges, upon leav- 
ing tbe port, may encounter a considerable swell, at least in length, 
which, although not very noticeable, may exercise ona girder more 
powerful strains than those provided for in the preceding calcula- 
tions. Thus, it may happen that the swell exercises on one of the 
barges a lifting strain that will be transmitted to the bridge. This 
strain will be equal to the floating surface of the barge, multiplied 
oy the distance between the ordinary floating line and the medium 
floating line, determined by the section of the wave. Now as the 
floating surface extends over about 1000 square metres, it will be 
seen that a wave that would cause the floating line to rise 50cm., 
would cause a thrust of 500 tons. Such a wave, however, would 
have a lifting power considerably above 50cm., inasmuch as its 
section is never a horizontal line, One may set it down at 75cm. 
in the least favourable case. This strain of 500 tons, however, 
would not in itself prove dangerous, considering the sections of the 
girders and the use of lashings. It will thus be seen that, from 
this point of view also, the transport would be by nomeansi bi 


6m. in external diameter, braced together in a transverse direction, 
and resting upon a caisson, the form of which in horizontal section 
is that of a rectangle terminating in a semicircle, so that it should 
oppose the least possible resistance to the currents. At the top 
the caisson is 35m. long and 10m. wide, and at the base 60m. 
long and 5m, wide. Its height is 65m. for the maximum depths. 
The two piers here considered are so situated that there is a distance 
of 80m. between their axes, and — are connected by a super- 
structure forming a platform 100 m. long by 35m. wide. It is on 
this platform that the fitting up of the different parts of the bridge 
will be effected, just as if it was in an ordinary workyard on land, 
whereupon the construction of it will be continued, by means of 
free erection, until on either side the permanent pier is reached, 
which will then have to be completed so as to be able to receive the 
girders. When once the span is set down upon the piers, the 
mounting operation can be continued with the assistance of the 
auxiliary piers. The superstructure can then be removed as well 
as the columns, and both can be used together, with the caissons, 
in the fitting in place of the next span. Each caisson being of dimen- 
sions comparable to those of the caissons provided for in the case of 
the brickwork surrounding the columns, it will be possible to set 
it afloat and ground it, after being provided with the compartments 
necessary to receiving the ballast of sand. Its cubical volume 
being about 51,000 cubic metres, it will be necessary to fill a little 
over one-half of it with sand to make it ground. ith the caisson 
in position, it may still be found, even after the same be loaded 
with the columns, the superstructure, and the portions of the 
bridge then in course of —— that infiltrations should take 
place at its base which would give a thrust equivalent to 43,500 
tons. This being so, a ballast of about 8000 cubic metres of sand 
will have to be added, in order to insure the stability of the whole 
under the action of wind at the time that the bridge girders are 
about to be placed upon the piers intended to support them. For 
the fitting up of the intermediate spans, two auxiliary piers seem 
necessary. As to the small spans, where the piers of the bridge 
are 100 m. apart, one single auxiliary pier will be sufficient, if it be 
connected with the permanent pier by a platform, 


VIIL—EstimatTes OF WEIGHT, 


The following weights have been obtained by adding to those 
found py calculations 18 per cent., to provide for additional pieces 
that will be employed in fitting aud rivetting. Taking all parts 
together, the limit of stress is assumed to be 12 kilos, per sectional 
square millimetre, the rivet bolts not being subtracted. This 
limit, however, may be considered as a very high one, for it has 
never been reached hitherto in all the steel structures that have 
been built; but, nevertheless, after carefully examining the condi- 
tions involved in the question, it will be found that the assumption 
of such a limit is not unjustified. In the present case the per- 
t load represents eight-elevenths of the total load. From 





We have hitherto considered only those stresses from which the 
girders are naturally protected, such strains acting in the same 
way as those which the girder is originally destined to withstand ; 
but the girders will be exposed, besides, to another kind of strain, 
the torsion strain, which they will sustain whenever the barges 
that carry them tend to take up positions at different angles to 
the perpendicular, in consequence of the varying inclines of the 
waves, These are the stresses that require special attention. Let 
us then consider the — of a girder comprised between the 
two floats. They will assume a certain relative position, corre- 
sponding to an angle of torsion of the bridge @, and willassume the 
inclines @ and 6" oe 5 in relation to the liquid surface upon 
which they float. If we call athe angle formed by the two float- 
ing surfaces, we obtain a, = 0, + @ — @”, On the other hand, the 
moment of stability of the first barge is P(R — A) @, that of the 
second P (R — A), and the couple which counterbalances the twist- 
ing strain is P (R — A) (@ — 6"), or P (R- A)(a—@,). It is 
equal to a moment of torsion of 


‘ I, G=P(R-A)(a, - 6,). 


But, on the other hand, if o be the effect of the strain upon the 
fibre supporting the heaviest load, this effect is proportionate to 


‘, i.e, to 


P(R=- A), ss a, 
1,G+/P(R-A) 1G@ az 
P(R - A) 

From this expression we cannot yet obtain the value of ¢; but 
we may infer from it that it is desirable, within certain limits, to 
multiply the number of barges. Supposing, in effect, that they 
are uniformly divided, the displacement P of each will be propor- 


tionate to the distance between them, as / and , =c Let h be 


distance of the centre of gravity from the remotest fibre; we 
obtain 
o=zGh —“ se . 
1, G YG yy 
P (R-A) tc (R- A) 
The value of 7, corresponding to the maximum of a is 


=Gh 








le / ly G 
AV ¢(R- A) 

By this formula a far greater length than that of the girder will 
be found, As / diminishes, o decreases too; thus it will be seen 
that it is desirable to increase as far as practicable the number of 
barges. The necessity for the girder to rest upon parts capable of 
a local resistance, leads to the adoption of the number three for 
every 9°580 tons. Less than this cannot be taken in the case of the 
other spans. Given a distance between the barges /, and the 
angle a, of the floating surfaces of two consecutive barges, the 
corresponding value may be calculated from o. But an easier 
method is to find out at what angle a), o equals a torsion of 6 kilos. 
per square millimetre. It will then be found that a should be equal 
to something more than 200 deg.; we are therefore justified in con- 
cluding that the torsion produced, even by very powerful waves, 
will only cause perfectly insignificant strains, ‘All the preceding 
calculations are naturally only approximate; they nevertheless 
Permit the inference that the transport of the spans is quite 
possible, 

Section 3: The fitting of the cantilever arms.—We here treat of a 
Method of putting into position the central spans and overhanging 
trusses, so as to avoid the employment of hydraulic cranes, woiek 
have hitherto been indisp ble. The ity of raising the bridge 
by hydraulic cranes each time one places a ring of the columns into 
position necessitates a series of alternative manipulation, requiring 
a great deal of time and trouble, It is easy enough, on the con- 
trary, to mount the columns separately by small sections by the 
aid of hoisting gear of less power; but.as the carriage of the spans on 
floating barges is not to be thought of, it being too difficult to thus 
bring them into a position that will permit them to be raised to the 
place they are to occupy, the result is that it is necessary to fit up 
these spans at the required height straight away. The idea might 
at first sight suggest itself that the piers already constructed should 
be used as supports. For, by surmounting them each separately 
by a platform of sufficient size to insure stability, it would be 

meg na to fit the spans by free erection on either side of each pier, 

he junction of the two sections of a girder would then have to be 
made in the centre of the central span; but whatever care is taken 
in carrying out this operation, it would leave serious doubts as to 
the continuity of the girders, such as is assumed in the calculations. 
It is by far preferable to commence the mounting in the centre of 
the central span with the aid of auxiliary and removable piers 
interposed between the piers that are to be left standing per- 
manently, In the case of the larger spans two piers might be 
arranged, asshown in Fig. 14. 

These piers are formed of two columns, each 51m, high, and 








the formulas deduced from the experiments of Wdhler, it appears 
that the limit of stress of 12 kilos, offers the same guarantees of 
safety as a limit of 10°5 kilos. in the case where the permanent 
load and the additional load have equal influences, In the case of 
such pieces as the longitudinals under the rails and the beams, 
where the additional load greatly exceeds the permanent load, it 
may be said that the addition of 18 per cent. is certainly excessive 
—in fact, that it surpasses any figure suggested by a lengthy ex- 
perience. Even as rds the other parts of the bridge, this 
tigure may be regarded as exaggerated, owing to the use of sheet 
iron and section irons that can attain 12 m. in length, which would 
notably reduce the importance of the fittings, It must be added 
tbat in calculating these pieses, very liberal allowance has been 
made for any unforeseen excess of weight, since instead of calcu- 
lating their real length, the distance between their axes has been 
taken into account. 

To simplify calculations, the same coefficient—12 kilos.—has 
been admitted as applying to all the members of the bridge. Ina 
final project, however, it will be necessary to examine whether it 
is not more rational to attribute to each piece a coefficient of re- 
sistance varying with the size and the direction of the stress to 
which that particular part is subjected. (We reproduce only the 
figures relating to the large spans. ) 
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Central span. Cantilever arms, 
Lower Upper Lower Upper 
members. members, Bars. members, members, Bare. 
Tons. Tons. | Tons. | | Tons. | Tons. | Tons. 
A; 76,003 A’ 45,088 a | 22,839 D, 137,231 | D’ 172,280) g 125,527 
As| 78,010 b’ 96,208 b 28,658 Dy 127,419 E’ 106,670) A 108,914 
B, | 92,220, C’ 121,117 ¢ | 59,267) Ey 77,251 F’| 59,976) i 64,494 
by | 98,059 d | 74,950| E. 70,487 G’ 83,340 j 56,578 
C, | 126,814 | € | 122,587 | F, 40,198 H’, 16.320 & 30,756 
C» | 136,820 J | 106,146 | F2 35,972 1) 4,528) 28,261 
| | G, 18,7 m 14,338 
1G» 15,950) | a 14,706 
| | | B, 5,992 0 7,167 
| Bs. 6,913 p | 9,485 
1 8,833 lq | 5,238 
608,026 262,498 | 474,897 539,948 393,114 | 465,464 
—— Fe an ; Two over. i 
One central - 
Names of pieces. | _ span of hanging pieces 
| 300 metres. ff 187°5 
metres each, 
pe | Tons. Tons. 
Malm @GetS.. 40 se 00 20. 00 5,879,684 5,594,104 
Secondary bars of the main girders 67,336 55,632 
Foot plates, rails, footways, and brac- es ; 
ings ofsleepers  .. .. ee 411,732 501,560 
Longitudinals under rails | 335,040 380,630 
ME css 4e «(00 <6 | 106,524 97,02 
Lower bracing | 270,468 431,144 
Cross bracing el 45,584 41,006 
6,616,668 7,101,128 
Sum total | 13,717,796 
Lower chords. Upper chords, Bars, 
Tons, Tons. Tons. 
J 2,353 J’ 3 827 y |} 9 968 
K; 2,880 Kk’ 7,409 r | 2715 
Ky 2,327 Lf 11,911 8 2,839 
ly 3,977 ¢ | 2,464 
ly 4,37 u 1,158 
M, 5,812 v 1,857 
wv OTL 
| 21,724 23,147 | 21.572 
Tons, 
a a ae 205,772 
Secondary bars of principal girders eee 11,790 
Plates, rails, footways, bracings of sleepers 162,584 
Longitudinals under rails Pee ee 102,720 
Beams « ae 24,114 
Lower bracing 16,864 
Upper bracing 13,458 
Cruss bracing. . 8,862 
Total is =e . 606,194 
(8) Two Metal Pievs. Tons. 
Interior framing of lower numbers of floor girders... .. 60 
MUROUSINS GUUISWRMCO 0. ss ce ce ce ce cet ce 764 
Metalcolumns .. .. .. .. 2 268 
Bracing of columns 332 
Ss da. RS - <0.> a8) 0: See an Vea oe. We 240 
MGS, a. eel cas Ke: nk Ga. don Warten 360 
Total 4,024 
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Summary. Tons. 
Metal flooring (1° + 2°) o <« 14,824 
PBS) .: ce co ce 4,024 
Total +. a, ee oe" ea ae ~ 
Weight per metre of column : 18,348 _ shout 23 tons. 


Treating the other spans in the same way the authors arrive at 
the following summary :— 


General Summary. 





No. of spans 
fur the whule Description of spans. 
of the bridge. 


Uni's. | Totals. 


Lengths Weights Lengths Weights 





Metres.’ Tons. | Metres. Tons. 





82 Spans of 300 and 500m. 800 | 18,448 | 25,600 | 587,136 
13 » 200and350m., 550 | 8,945 | 7,150 116,285 
14 1» 100and250m. 450 | 4,846 | 4,900 | 67,844 
Totals for whole bridge .. . ve | 87,658. | 771,265 
Average weight per linear metre of bridge: a = 205 tons. 
4,0! 








LETTERS TO THE EDITOR. 
(Continued from page 309.) 


GOLD WASHING PLANT. 


Sir,—Noticing in yours of September 6th, page 201, an account 
of a trial of Messrs, Merryweather’s arrangement for gold washing. 
I thought I would send you a few items of a similar plant which I 
have lately arranged and erected at Quartz Creek, on the Bitter 
Root River, about fifty miles north of Missoula, Montana, for the 
Texas Bar Mining Co. The river flows through a rocky chasm with 
almost perpendicular sides, which are from 150ft. to 200ft. high, 
with comparatively level and rolling ground above; the gravel 
occurs in beds about 50ft. above the river. Our arrangement con- 
sists of a Knowles duplex piston pump, 18in. steam, l4in. water, 
by 12in. stroke, set on the rock about 10ft. above the river, sup- 
plied with steam from two boilers 48in. by 16ft., with 3in. tubes, 
set on the bank about 125ft. above the river, using wood for fuel, 
which is so plentiful as to need to be cut down to make room for 
the workings. A 10in. pipe takes the water to reservoir above for 
ground sluicing, while there is a valve in the pipe which can be 
closed so as to obtain about 1001b. water pressure at the pump for 
washing down, which is done by a 7in. hose connected to a side 
branch. As the gravel is very friable the full pressure has not 
been required, about &5 Ib. being sufficient. The pump and 
boilers have given good satisfaction, and it is intended to erect a 
duplicate set as soon as it is decided whether the gravel pays well 
enough or not. The location is in the woods, the nearest town, 
Missoula, on the N.P.R R., being fifty miles away, while the nearest 
machine shop is at Butte, 175 miles off. 

The place was surrounded by the forest fires which raged through 
Montana this summer, the smoke being sometimes so thick as to 
obscure the sun, and the heated air being suffocating. On the 
night of July 4th we had to turn out to fight the fire away from 
the houses. 

It is asserted that in the early times two men, working close by, 
washed out 9000 dols. in six weeks, but I do not suppose there 1s 
much of that left; but I do think that if some one would dredge up 
the bottom of the river that they would find millions in it. 

143w, North Temple-street, Salt Wu. J. SILVER. 

Lake City, September 21st. 





THE STRIKE AT SILVERTOWN, 


Sir,—As misleading statements are being circulated with 
reference to a strike at our Silvertown factory, we ask you to give 
publicity to the particulars of weekly wages paid by us up to l4th 
September last, which will be found to compare favourably with 
those paid for similar work in any part of England :—Labourers— 
including yardmen and stokers, 63 hours, 26s. 3d.; india rubber 
departments, 634 hours, 33s. 7d.; cable, wire-covering, battery, 
gutta-percha, electric light, and general departments, 60 hours, 
28s, 1d. No able-bodied labourer employed by us received less 
than 47d. an hour. The above payments do not include those 
made to foremen, clerks, and skilled mechanics of various classes, 
who of course draw much higher wages. 

We employ a considerable number of women and boys, who are 
not included in the above statement, but who are paid on a scale 
proportionate to that of the men. The workpeople are practically 
in permanent employment, their weekly number not varying much 
during the year; and our workshops are large and well ventilated 
and lighted, and our appliances of the best. Our factory is in the 
neighbourhood of the docks, and the recent strike there uppears to 
have unsettled the minds of some of the workpeople. The majority 
of them, however, have been intimidated into leaving their work, 
having, when going to their meals, to pass through a crowd who 
hissed and groaned at them, and used violent language. In some 
cases they have been hurt, but will not give evidence lest worse 
should befall them. 

Yesterday about 115 women who were satisfied with their pay 
left work under intimidation; and there are now about 1600 work- 
people thrown out of employment, leaving only 250 still at work. 

Ww. J. TYLER, Secretary, 

The India-rubber, Gutta-percha, and Telegraph Works Company. 

106, Cannon-street, London, E.C., October 4th. 





MORTON’S REVERSING VALVE GEAR, 


Sir,—Kindly grant me space in your earliest issue to elucidate 
two points referred to in the abridged report of my paper, and the 
discussion thereon, at the Institute of Marine Engineers, which 
appeared in your last number. First, regarding the saving of 
deadweight, my comparison was made with engines of the Circe 
type—illustrated in your issue of May llth, 1888—and triplo 
expansion engines of the ordinary marine type titted with common 
valve gear. Secondly, the diagrams and models exhibited to 
illustrate the paper, enabled the meeting to concede freely the 
superiority of Morton’s system of aistribution. 

it should be recorded that in summing up the discussion, the 
chairman, Mr. J. Macfarlane-Gray, was careful to give to the 
earlier inventors of radial valve gear due credit for their labours. 
It is upon the earliest known form of non-excentric connecting rod 
reversing valve gear, that Morton’s improvements are based, viz. , that 
of Matthew Punshon, of Blackwall, in 1839, ROBERT BRUCE. 

70 and 71, Bishopsgate-street Within, 

London, E.C,, October 8th. 





HISTORICAL ENGINES AT THE PARIS EXHIBITION, 


Sir,—In one of the most interesting sections of the Paris Exhi- 
Lition, the history of industries, are to be found the first locomo- 
tives made, and which have been sent from this country. These 
are exhibits of which every Englishman might feel justly proud. 
Unfortunately there is nothing to indicate to the thousands of 
interested foreigners that these relics are English; the labels, now 
altogether illegible, contained nothing to that effect. 

1 would suggest to the energetic secretary of the British section 
that fully descriptive information should be attached to each of 
these locomotives and carriages, and that the ‘‘ Union Jack” 
should float above them. 


I, Spre.MAN, Assoc. Mem. Inst, C.E. 





3, Westbourne-crescent, Hyde Park, W., 
September 26th, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade of La Rochelle in 1888.—The depressed state 
of agriculture and trade in this part of France continues to be 
reflected in the returns of this port. Imports decreased by 
15,764 tons, or 7°05 per cent. Coal decreased by 3876 tons, or 
22 per cent., and in value from 16s. 5,5. to 16s. 14d. per ton. 
Iron ore increased by 200 tons, or 16 percent. British imports 
remained stationary, forming 86°5 per cent. of the whole. 
British shipping decreased by 5226 tons, or 11°05 per cent., and 
its proportion of the whole from 33°8 to 31°45 per cent. This 
proportion is a very good one, considering the great disadvan- 
tages British shipowners labour under when competing with 
the French, in not being allowed to share in the coasting trade, 
in having to pay higher wages to seamen—amounting here to 
50 per cent.—and in being held down by regulations and rules 
as to landing, from which their foreign competitors are free. La 
Rochelle possesses an exceptionally large amount of steam 
tonnage of her own, managed by the principal importers of 
British goods, and who naturally prefer to employ them to 
English vessels. Competition is very keen, and very little more 
cost against our vessels will throw much of the carrying trade 
into other hands, as has already occurred in certain trades, such 
as that of timber, in which the Norwegian and Swedish ships 
work cheaper than any others. There will probably be a great 
increase in. the use of agricultural implements and labour- 
saving machinery, owing to the agricultural syndicates now being 
formed all over France with the object of introducing a better 
system of cultivation. They sell to the farmers the best kinds 
of implements, and let out for hire the more expensive machines. 
Many of these implements and machines are English; but 
French makers are improving very much, and send out travel- 
lers for orders, which saves commission, and will result 
in time in their taking the business from us. English 
manufacturers should send travellers to these syndicates, as 
farmers are learning that they must use improved means 
of cultivation to hold on in these times, and there will 
be a large and increasing demand in what is _prac- 
tically a new market. Many letters continue to be received 
from England asking for the names and addresses of merchants 
here, but while shopkeepers are glad to buy in the best and 
cheapest markets, if the goods are delivered without trouble to 
them they will accept dearer and inferior articles sooner than 
put themselves out of the way and undertake foreign corre- 
spondence to get them. Circulars and price lists if in English 
are unnoticed, and if even in French it is useless to tell buyers 
here the prices delivered at some English port. What they 
want to know is the cost delivered in their own town carriage 
paid. For lack of this information they buy English goods 
chiefly through Paris, which adds considerably to their cost. 
There are plenty of routes to this port of France by which goods 
could be sent much cheaper. If British manufacturers would 
find them out, and calculate exactly the cost, so as to enable 
buyers to see at once the price, including freight, it would be a 
great step in advance. The port of La Pallice was to have been 
finished this year, but owing to the plan having been added to, 
the time for completion has been extended to next year. The 
rate of wages at La Rochelle is relatively high, being more than 
is paid in more important towns inland, viz.:— 


a. 
Blacksmiths 3 4 per day. 
Carpenters . 30 ” 
Masons... bs. Se Sha el bh be ee ke - 
Shipwrights .. 43d. per hour summer, 5d. per hour winter. 
Slaters - be os oe Sb tn ob 7 


Quay labourers i ae On ” 
Almost all manufactured articles, such as boots and shoes, 
clothing, and materials for clothing, are much dearer than in 
England, owing to protective duties. 

France: Trade of Nantes and St. Nazaire in 1888.—Imports 
into Nantes decreased by £307,549, or 15°55 per cent. under 
1887. Coal decreased by 2877 tons, or 13°45 per cent., and in 
value from 10s. 43d. to 10s. 22d. per ton. Iron ore and steel 
increased by 3831 tons, or 16°5 per cent, and in value by 
£9924, or 22 per cent. British shipping increased by 3025 tons, 
or 13°45 per cent., and its proportion of the whole from 30°3 to 
32°95 per cent. The value of British agricultural machinery 
imported into Nantes amounted to but £432, and the duty 
levied thereon was £21. The duty on implements and 
machines is £2 0s. 74d. per ton. French agriculturists in this 
district continue to use implements roughly made, of very 
inferior material, clumsy in shape, and wearing out quickly. 
Implements of British manufacture, such as ploughs, rakes, 
shovels, spades, &c., are not sold here. There is either no 
demand for them, or they are purchased in Paris. It is difficult 
to impress the value of good tools on the economical French 
peasantry, wedded to the customs and habits of their fore- 
fathers, particularly if no opportunity is afforded them of 
seeing the foreign implements. It is fur British manufacturers 
desirous of introducing their implements and machinery into 
this part of France to establish a depdt in this large and central 
town where they could be exhibited. British cunsuls are 
always ready to do all in their power to promote the expansion 
of trade, and to afford to the best of their ability trust- 
worthy information and suggestions; but their efforts in this 
direction, to be of any practical use, must be supported by 
commercial travellers, as it is only on confidential information 
and detailed recommendations from their accredited agents that 
British merchants ship goods abroad. Exports decreased by 
£52,083, or 11°2 per cent. Coal increased 1554 tons, or 25°15 
per cent., the value advancing from 10s. 64d. to 10s. 72d. per 
ton. Hardware, machinery, and rails decreased by 2929 tons, 
or 67°6 per cent., and in value by £4740, or 7°15 per cent. Iron, 
cast, increased by 21 tons, or 12°8 per cent., and the value from 
£14 to £30 19s. per ton. The shipbuilding trade was more 
active than in the previous year. The combined chambers of 
commerce of Nantes and St. Nazaire have agreed to advance 
£300,000 for the completion of the canal between the two 
places, and the work has been resumed. It is anticipated that 
veasels of 2500 tons will come through this canal to Nantes, and 
as steamers of 3500 tons with the draught of 14ft. are being 
constructed in England, hopes are entertained that the canal 
will greatly develope the trade of Nantes and increase its im- 
portance as a port. Imports into St. Nazaire increased by 
53,689 tons, or 8°2 per cent.; coal, over four-fifths of the im- 
port increased by 43,430 tons, or 8°15 per cent.; iron, bar, by 
515 tons, or 4316 per cent.; ore by 3721 tons, or 26°75; pig in- 
creased from none to 798 tons, but did not reach the amount 
imported in 1886. Lead decreased by 4676 tons, or 57 per 
cent.; machinery increased by 195 tons, or 325 percent. British 
shipping entering St. Nazaire increased by 33,980 tons, or 13°4 
cent., and its proportion of the whole from 49°4 to 52°6 per cent. 
Exports increased by 12,546 tons, or 13 per cent. Hardware 
decreased by 36 tons, or 13 per cent. Iron bars and 
rails increased by 503 tons, or 151 per cent. Machinery 
increased by 411 tons, or 4724 per cent. Steel rails de- 


sixteenth of the export of 1886. Tools increased by 24 tons, 
or 24°25 per cent. The rapid progress and present importance 
of St. Nazaire is entirely due to the immense sums expended 
in the construction of spacious docks for the accommodation of 
vessels of large tonnage, but the great bulk of the business 
carried on there is with the capital, and for the account of 
merchants residing at Nantes. At St. Nazaire there are not 
any marine insurance agents, merchants, or any surroundings 
denoting a commercial town, but it will be found that any 
advantage Nantes may derive from the canal will indirectly 
benefit St. Nazaire. 








AMERICAN ENGINEERING NEWS. 


The Nicaragua Canal Company, after exhaustive preliminary 
surveys, borings, Xc., and the preparation of complete maps and 
rofiles, has now started in an actual work. Improvements are 
=o made at the harbour of Greytown, on the Atlantic side, and 
rails and cars for construction lines, telegraph wire to complete the 
extension of the Government wire across the isthmus, and an 8in. 
spiral rivetted steel pipe to convey a water supply from the Deseado 
basin to Greytown, have been shipped from New York. The total 
length of the route, as finally located, is 170 miles ; of this length 
121 miles is free navigation of Lake Nicaragua and the San Juan 
river, requiring only a little dredging and improvement ; 21 miles 
is free navigation of basins formed by the flooding of two valleys, 
leaving 28 miles only of canal excavation. There will be five locks, 
two on the Eastern and three on the Western division. The curves 
average about 5000ft. radius, with maximum curves of 2528ft., one 
of these being in the divide cut, and the other in the river ; about 
two-thirds of the route is on tangent. To bring the water in the 
basins up to the required level, some rock-filled dams or embank- 
ments will be built at low points of the sides. The climate is 
healthy, with a steady trade wind across the isthmus. There will 
be 23,489,478 cubic yards of earth dredging; 16,440,368 cubic yards 
of earth excavation, 15,008,347 cubic yards of rock above water, 
and 575,445 cubic yards of rock under water; also 14,714 cubic 
yards of excavation for harbour works. The locks will be of 
concrete, with stone facings. The total cost for construction, ex- 
clusive of hospitals, shops, &c., is estimated approximately at 
55,000,000 dols. 

Storage battery street cars,—For several months now the Julien 
electric storage battery cars have been in service on the Madison 
Avenue and Fourth Avenue street railway in New York, and the 
results have been satisfactory. The cars now in service are carried 
on a pair of four-wheeled trucks, but a new car has recently been 
built specially for this road, which is of the usual form of street 
car. It is 16ft. long over the body, with a wheel base of 6ft., and 
weighs, with its batteries, motor, and gearing complete, seven tons. 
There is a 10-horse power motor on each axle. The current is sup- 
plied by two sets of batteries, one being charged while the other 
is in service, the change between the two being made in four or 
eight minutes. The cells are placed in six trays on each side of 
the car, and in changing them the car is run into a narrow stall, 
with the cells standing on racks. The cars are lighted by elec- 
tricity, and the warning gong is sounded by the same power. 
The 108 cells weigh about 3800 lb. and have a capacity of 35 
electrical horse-power. The cars are geared for a maximum speed 
of nine or ten miles an hour on the level, which is as fast as is 
necessary for city lines, but higher speeds can be attained by dif- 
ferent gearing for suburban lines. On this line there is a grade of 
4} per cent. for 600ft. The company has been well satistied with 
the performance of the older cars, and thirty new ones are now to 
he put on. The cost of operation is estimated at 3°40 dols. for a 
car day of seventy-five miles for motive power—that is to say, the 
cost of energy is 2c. per horse-power per hour, and 700 dols. per 
annum for maintenance of batteries and motors, The storage 
battery system requires no alterations to the track, unless it is 
laid with very light rails, and the electric cars can be introduced 
te working with horse cars on the same line, as in New 

fork. 

Electric traction increaser for locomotives.—The Philadelphia and 
Reading Railroad has been making a trial of an electric appliance 
for increasing the tractive power in locomotives. An engine and 
small dynamo mounted on the locomotive furnishes an electric 
current which passes from the forward to the rear driving wheels 
through that portion of the rails between these wheels. This 

of the current causes increased friction at the points of 
contact of the wheels and rails, by a system which is claimed to be 
superior to that obtainable by the use of sand. The system is the 
invention of Mr. Ries, of Baltimore. An engine was ee with 
the apparatus and trials made on the mountain grade of 185ft. per 
mile, seven miles long, on the Frackville branch. The trains had 
forty-five to forty-eight cars, Several heavy trains were taken u 
the grade at different times, without the use of the current, wit 
great difficulty, the driving wheels slipping constantly and the 
engine getting stalled at times. Under similar conditions, with the 
same and heavier trains, with the current turned on, the engine 
climbed the grade easily and showed no signs of getting stalled. 
When using the current the ascent was made in twenty-eight to 
thirty minutes, while without it the same trip, in one instance, 
occupied fifty-five minutes. Another point established, it is said, 
was the less consumption of fuel with the increased friction, owing 
to the steadier performance of the engine. The method is 
advantageous during bad weather when the rails are slippery. A 
low-tension current is used which is perfectly safe, and the amount of 
the increased traction is variable by the engineer at will. So far 
the results have been satisfactory, and it seems to open a new 
field in railroad operation. 

Sugar manufacture.—The Department of Agriculture has for some 
few years past been conducting experiments in the manufacture of 
sugar by the diffusion process, and although many obstacles and 
disappointments were met with, principally in defective plant, the 
practical value of the process has been demonstrated. The depart- 
ment is also fostering the sorghum sugar industry, which is being 
brought down to an economical basis. Last year one of the 
sorghum plants turned out 300,0001b. of sugar at a profit. Con- 
gress last year appropriated 80,000 dols. for sorghum sugar works. 
The ramie plant.—An invention is being perfected for utilising 
the bark of the ramie plant asa substitute for cotton ; if successful 
it will effect a revolution in the cotton industry. It has been 
carried out successfully on an experimental scale, and machinery 
is now being perfected to produce the material on a commercial 
scale. The stalks are split longitudinally, then broken into small 

jieces, which are easily detached from the bark, which is left in 
cos ribbons, The secret lies in extracting the gum absolutely 
from this ribbon, removing at the same time the finer particles of 
bark adhering to it. 
Government shipbuilding.—The Secretary of the Navy will recom- 
mend the appropriation of about 500,000 dols. for the establishment 
of shipbuilding plants at the Navy yards to enable the Government 
to build its own ships, e most extensive facilities would pro- 
bably be at the Navy yards at Boston, Mass., and Portsmouth, N.H., 
but Brooklyr, N.Y., Norfolk, Va., and Mare Island, Cal., will also 
be included. 
The Congress of American nations will be held at Washington in 





October. Besides the United States, the following countries will 
be represented :—Mexico, Guatemala, Nicaragua, Costa Rica, 
Col ia, V la, Bolivia, Peru, Brazil, and the Argentine 





Republic. After the preliminaries of organisation the delegates 
will be taken for a long tour through the country, covering 7126 
miles. They will go east first, visiting the manufacturing centres 
and points of interest in New England ; then west to Chicago, 
rand Kansas City, and St. Louis ; south to New Orleans, return- 
ing to Washington through the new south. Actual work will begin 





creased by 2652 tons, or 83°65 per cent., formirg but one- 





about the middle of November, and the congress will probably 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(from our own Correspondent.) 

THE quarterly meeting of the iron trade was held to-day—Thurs- 
= Birmingham, and it attracted, as usual, a good attendance 
of buyers and sellers from Liverpool, Sheffield, Wales, and other 
distant industrial centres, The tone of the market was at once 
decided by the official declaration by the Staffordshire “list” 
houses of an advance of 10s. per ton, making the standard prico 
for marked bars £8 10s.; hoops, £9; and sheets and plates, £10, 
The L.W.R.O. brand of the Earl of Dudley is always 12s. 6d. above 
the usual prices ; it was quoted to-day on his Lordship’s behalf at 
£9 2s. 6d., Hurst iron being £8, These prices are at the Round 
Oak Works, less the usual merchants’ commission. 

The new basis prices of the New British Iron Company, of the 
Corngreaves Ironworks, near Birmingham, are as follow :—Bars— 
Lion, £8 10s,; Lion best, £10; Lion best best, £11; and Lion 
best best best, £12, Boiler plates—Lion, £10 ; Lion best, £11; 
Lion best best, £12 ; and Lion best best best, £13. Horseshoe iron 
—Lion, £8 10s. Turning iron—Lion turning, £10; Lion best 
turning, £12. The same tirm’s basis prices for Corngreaves brands 
were as follow :—Bars—Corngreaves best, £7 15s.; Corngreaves 
best best, £8 10s. Boiler plates—Corngreaves, £8 5s,; Corn- 
poe best, £9; Corngreaves best best, £10; and Corngreaves 

st best best, £11 10s. Horseshve iron—£7 15s, Turning iron— 
Corngreaves best shafting, £8; Corngreaves best best shafting, 
£9. This company’s Corngreaves steel bars, mild and medium 
grades, are £8 10s. 5 and their Corngreaves Loiler plates are £9 10s, 
The Corngreaves compo patent metal for chain-making purposes 
becomes £10 10s.; and boiler plates of the same material, £12, 

Basic steel, a few days before the meeting, was quoted by the 
Staffordshire Steel and Ingot Company :—Ordinary plates, £8 10s. ; 
boiler, £9 5s.; angles can bars, £7 10s.; and blooms, £6 5s, at 
works; but on ‘Change to-day—Thursday—these prices were 
higher by from 5s, to 10s. per ton. 

Advances were also to-day—Thursday—asked in the case of the 
sheet iron and tin-plate made by Messrs, P. and W. Baldwin, of 
the well-known Wilden Ironworks, Stourport, whose approximate 
sewee prior to the meeting were as follows :—Sheet iron, Shield 

rand, £10; Swan brand, £11; and Baldwin Wilden best, £12 
basis for singles at works, Tin-plates, Siemens-Martin steel best 
coke, 17s. L.C, basis ; and charcoals, 19s. to 21s, 1.C., according to 
specification. 

Local consumers of Scotch steel could obtain supplies on the 
basis of the October list of the Glasgow Iron and Steel Company, 
which is as follows :—Glasgow crown steel merchant bars, £7 5s.; 
ditto, nail rods, £8 2s. 6d.; hoops, £8 5s.; and to in. ship plates, 
£7 15s. Glasgow crown crown steel boiler plates £5 10s.; Glasgow 
crown steel ship plates to ,‘;in., £8 5s.; and Glasgow crown crown 
steel sheets, 8 to 12 w.g., £8 15s.; with 13 to 20 w.g. £8 17s. 6d., 
and increases were in some instances asked upon this list, 

Unmarked iron was very firm, and showed an upward tendency, 
Common bars were generally quoted £7, hoops £7 10s., and gas 
tube strip £7, with full Association extras in each case. Sheets tor 
galvanising were generally quoted £8 5s. for 20g., £8 lds, 24¢., 
and £9 lds. 27 g., though some makers asked more. 

Pigs were strong, with an upward tendency, at, Derbyshires 
56s., and Lincolns 60s. to 61s., with native all-mine hot blast 65s, 
to 67s, 6d. 

The Board of Trade returns issued this week show that the total 
quantity of iron and steel exported last month was 351,057 tons, 
and its value was £2,341,396, an increase respectively of 6426 tons 
and £140,789 as d with September last year. A similar 
increase is shown in the longer period of nine months, In pig and 
pops iron there is again a marked advance—amounting to 

5,086 tons, or 15 per cent.—the chief increase in trade being with 
Russia and British North America, The figures for bar and angle 
iron show a fall for the month of 10,257 tons, or about 40 per 
cent., this being chiefly due to a decline in the trade with 
Germany. The details of the export trade in the chief descriptions 
are as here :— 





Month of September. Nine months. 
1888. 1889, 1888, 18°9, 


Iron. £ £ £ 
Pig and puddled .. 212,268 .. 201,812 .. 1,698,564 .. 2,011,670 
Bar, angle, &c. «+ oe 145,567 .. 106,241 .. 1,228,220 .. 1,185,059 
Railroad iron and steel 835,384 .. 457,393 .. 8,574,606 .. 8,£00,350 
Wire... .. .. .. .. 69,906... 58,505 .. 648,007 .. 587,986 
Telegraphic ditto .. 21,032 .. 36,000 .. 397,139 .. 693,916 
Cast and wrought.. 428,866 867,285 .. 8,618,192 .. 3,877,267 
Hoors, sheets, &c... 847,606 .. 321,086 .. 3,085,299 .. 3,014,346 
bteel, unwrought .. 125,068 .. 187,105 .. 1,160,809 .. 1,193,088 
Machin: i ee 773,816 .. 901,711 .. 6,951,250 .. 8,287,906 
Steam engines 264,853 5319 .. 2,607,872 .. 2,659,731 


The management of the Birmingham Small Arms and Metal 
Company has just undergone a change. Circulars have just been 
issued to the shareholders announcing that notice had been given 
to determine the connection of Mr. T, R. Bayliss with the Adderley 
Park Works, and that in future the management will be under 
the charge of Mr. W. H. Greenwood, M. Inst. C.E. Since 1884 
Mr. Greenwood has been professor of engineering and metallurgy 
at Firth College, Sheffield, and has a considerable private practice 
as consulting engineer to some of the leading steelworks in Sheffield 
and elsewhere. He was educated at Owen’s College, Manchester, 
the Royal School of Mines, and University College, London, He 
was the senior Whitworth scholar in 1869—the first scholarship 
awarded—and he is a gold medallist in metallurgy ; Mr. Green- 
wood was apprenticed at the Gorton Works of the Manchester, 
Sheffield, and Lincolnshire Railway Company, and was afterwards 
for four years with Sir Joseph Whitworth in the steel and ordnance 
department. He was next for five years chief engineer to the 
Imperial Abouchoff Steel and Ordnance Works, St. Petersburg, 
where he erected very large hydraulic plant and presses, and 
gained experience in cartridge and steel shell making and war 
material, After acting as general manager for the Phoenix Engi- 
neering Works, Derby, Mr. Greenwood became chief engineer and 
assistant general manager of the Landore Siemens Steel Company. 
It was on the death of Sir William Siemens that he took the post 
of professor at Firth College. 

A conference of employers and employed engaged in the wrought 
spike nail trade was convened for this week at Old Hill to consider 
the claim of the men for an advance, but it was postponed owing 
to the inability of some of the masters to attend. 

The operatives engaged in the bedstead trade at Smethwick and 
Soho have decided to form a branch of the Birmingham Bedstead 
Workmen's Association, the object of which is to secure, as far as 
possible, uniformity of prices and wages. 

The range furniture and fender mount operatives, of Dudley and 
Birmingham, are on strike for a 25 per cent. advance. ‘They have 
sent a circular to the ——— giving reasons for the demand. 
They assert that during the last five years the prices paid to them 
for piece work have been from to time reduced from 40 to 70 per 
cent.; that the fender manufacturers have lately resolved upon a 
20 per cent. rise in selling prices. They add, ‘In answer to those 
employers who have asserted that 20 per cent. advance on labour 
only would advance the price of the articles produced 40 per cent., 
we venture to give an unqualified denial, as our limited education 
fails to show how labour being about 50 per cent. of the cost of 
production, 20 per cent. advance can mean more than 10 per cent. 
on the total cost of articles produced.” 

The National Conference of Miners, which was adjourned 
from Manchester in July, was resumed in Birmingham on 
Tuesday, when the total number of men represented was 
227,500. Reports were presented from various districts, show- 
ing in effect that the majority of miners throughout the mid- 
land and north-western districts have received an increase of 5 per 
cent. in wages from the beginning of this month, This makes 





continue in session for several months, 


an increase of 10 per cent. during 1889, and a total increase of 
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20 per cent, since last October. There arose some “ squabbling” 


as to the possibility of the South Staffordshire miners obtain- 
ing the per cent. advance through their Wages Board 
without the assistance of the national movement. In the 


course of discussion, Mr. Woods—-Lancashire -made an important 
admission. He said that if the Staffordshire sliding scale showed 
advances in selling prices justifying an increase of 20 per cent. in 
miners’ wages, that result was totally at variance with all the other 
scales in existence. Mr. ‘Toyne—Cleveland—proposed a motion 
in favour of the holding of an international miners’ conference. 
The idea of this gathering is to elevate the position of the 
continental miners who, at present, retard the progress, of the 
miners in this country, It was also decided to petition the Home 
Secretary for an open inquiry into the Penicuick disaster. The 
conference postponed to a late portion of the sitting its most 
important busi the decision as to when steps shall be taken to 
enforce an eight hours’ day in the mines of the country. 

On Monday last a further step was taken towards putting the 
Kidsgrove Steel, Iron, and Coal Company in full operation by 
starting No. 2 forge. This was done in the presence of Sir John 
Pender, Mr. C. J. Hamer, the chairman of the company, Mr. 
Terry, of Messrs, Renshaw, King, and Co., and other gentlemen 
who have interested themselves in the undertaking. The plate 
mill was started some three weeks since, and in a few days the big 
forge mill will also be going. Progress is being made towards 
getting the blast furnaces in operation for producing pig iron. The 
works already employ over 600 men, and when, as will shortly be 
the case, they are in full operation, some 2000 men will be em- 
ployed. 











NOTES FROM LANCASHIRE, 
(Form our own Correspondent.) 


Manchester.—All through the iron trade of this district the 
tendency continues in a strong upward direction, and although 
perhaps the actual business that is being put through is not of any 
very great weight, this is no indication of any falling off in the 
demand, but is due to the fact that makers are disinclined to book 
further orders at present. In most cases makers have sold practi- 
cally all they can produce for the next three or four months, and 
beyond this period they do not care to contract themselves, owing 
to the difficulties with which they are confronted with regard to 
supplies of fuel. In the manufactured iron trade the position is 
very much the same. Makers are all heavily sold for some time to 
come, and with the advancing prices on pig iron and other 
materials, they are disinciined to contract themselves for anything 
like forward delivery. In some quarters a further very consider- 
able advance is confidently predicted both in pig and finished iron, 
and certainly everything, so far as the present outlook is concerned, 
would seem to justify the anticipation that prices have not yet 
touched anything like their highest point. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, and there was again a very strong market, with buyers 
more anxious to give out orders than sellers were inclined to book, 
and there was a further considerable advance in both pig and 
manufactured iron. Lancashire makers have plenty of business 
offering, but they are not inclined to book further transactions 
until after the quarterly meetings, and where they are taking any 
orders 56s. to 56s. 6d., less 24, are the minimum quoted figures 
for forge and foundry qualities delivered equal to Manchester. 
With regard to district brands there is a still further increased 
scarcity of supplies in this market, and some makers decline to 
quote at all for the present. Nothing under 56s. 6d. to 57s., less 
24, delivered equal to Manchester, is now being quoted for 
Lincolnshire iron, and business is being readily done at these 
figures, whilst for Derbyshire the cheapest brands are not quoted 
under 58s., with the best qualities firm at 59s. 6d. to 60s., less 2}, 
A strong upward movement has again been showing itself in 
outside brands, and the minimum quotation for good foundry 
Middlesbrough is now 56s, 4d., net cash, with Scotch brands fully 
1s. 6d. above last week’s prices, Eglinton delivered at the Lanca- 
shire ports being quoted at 56s, 6d. and Glengarnock at 60s. per 
ton, less 24. 

In hematites there has been a fair business doing, and 68s, 6d., 
less FD has been obtained for good foundry qualities delivered in 
the Manchester district. 

An active demand is being maintained for finished iron, especially 
for constructive purposes, and North-country makers have in some 
instances advanced their prices 10s. to 15s, per ton. For bars, 
local makers are nominally quoting £7 per ton, but do not care to 
book orders at this figure, whilst North Staffordshire qualities are 
not obtainable at anything under £7 5s. perton. For hoops quoted 

rices are about £7 5s. to £7 7s. 6d. and sheets £8 15s, to £8 17s. 6d., 

ut these are subject to quarter-day advances, 

Only a moderate demand is coming forward for steel plates, 
buyers holding back somewhat at the advanced rates, but prices 
are very firm, with a hardening tendency, and £9 10s. is the 
minimum quotation for steel plates suitable for boiler-making 
purposes delivered to consumers in the Manchester district. 

In the metal market there is a continued active demand for all 
descriptions of manufactured goods, with makers not in a position to 
entertain further business for anything like early delivery. The 
list rates for delivery in the Manchester district remain at about 
63d. for brass locomotive tubes, 77a. for brass condenser tubes, 
rp for sulid drawn copper tubes, 8}d. for brazed copper tubes, 
id. for brass wire, 7}d. for copper wire, and 6d. as the basis price 
for ordinary rolled brass, An advance of }d. per lb. is, however, 
being asked for small parcels upon brass and copper tubes and brass 
and copper wire. 

In the engineering trades the activity recently reported is being 
fully maintained throughout all branches, and in some departments 
firms are so full of work for some time to come that they are not in 
a ition to entertain further orders for anything like early 
de —— This is especially the case with locomotive builders, some 
of the leading firms having practically declined to entertain new 
business except they are allowed eighteen months or two years for 
delivery, and as a result the work has had to go into other districts. 
Boilermakers continue fully employed for some time to come. 
Stationary engine builders are also being kept fully employed 
both in heavy and light work, and all departments of machine 
tool making firms in this district have work to keep them well 
e for several months ahead. Even amongst machinists, 
nothwithstanding the recent depressed condition of the cotton 
trade, which has perhaps tended to restrict the giving out of orders 
for home requirements, there is ey! of work stirring, and foreign 
— are sufficient to keep most of the firms fully going well over 
next year. 

The Manchester Association of Engineers opens its winter session 
this week, and a very interesting programme of papers has been 
a for discussion during the next six months, The papers 
include “The Pneumatic Method of Moulding,” by Mr. G. Richards, 
M.I.M.E.; ‘‘ Automatic Expansion Gear,” by Mr. G. Harper; 
‘‘ Evaporation of Lancashire Boilers,” by Mr. M. Longridge, M.A., 
M.1.C.E.; ‘Continuous Brakes and their Recent Development,” 
by Mr. G. Kiernan; ‘‘Feed Water—its Effect ‘on ‘Boilers, and 
its Treatment,” by Mr. E. G, Constantine, M.I.M.E.; ‘‘The 
Friction and Lubrication of 7 Journals,” by Mr. J. Good- 
man, Assoc, M,I.C.E; and ‘Graphic Tabulation, and some Rela- 
tions of Art with Engineering,” by Mr. H. Guthrie, C.E. 

The annual ting of the Manchester Geological Society was 
held on Tuesday, and the report —— was very satisfactory 
both as regards the number of members and the financial 
position of the Association. Special reference was made to the 
ere of making better provision for carrying on the special 
work ,of the Society, which has of late developed into a really 
representative mining association for the Lancashire district, and 
it is to be hoped that considering the importance of this branch of 
industry, the necessity of providing some more adequate means for 
carrying on the operations of so representative an organisation will 














not fail of recognition. For the ensuing year, Mr. Henry Hall, 
one of H.M. Inspectors of Mines, was unanimously elected as 
president, and in passing a vote of thanks to Mr. John Knowles, 
the retiring president, Professor Boyd-Dawkins expressed the 
thanks of the Society for services he had rendered, and especially 
referred to the very valuable information which had been laid 
before the members in his presidential address with regard to the 
coal trade of the district, a summary of which has already been 
given in the columns of THE ENGINEER. 

A steady business is doing in the coal trade, but there is no 
pressure of demand, and with pits working about five days a week 
supplies are ample to meet requirements. In house fire coals prices 
have been scarcely maintained at the full advances which came 
into operation at the commencement of the month, but steam and 
forge coals are generally firm, and engine classes of fuel are showing 
an improvement, although there is no quotable advance upon late 
rates, At the pit mouth best coals range from 11s. to 12s.; 
seconds, 9s, 6d. to 10s.; common coals, to 8s. 6d.; burgy, 
5s. 6d. to 6s.; best slack, 4s, 6d. to 5s,; and common sorts, 3s. 6d. 
to 4s, per ton. 

Shipping continues active, with good qualities of steam coal 
fetching 9s, to 93. 6d., and house fire qualities of coal 11s. to 12s. 
per ton, delivered at the ports on the Mersey. 

rrow.—The week's business in hematite qualities of pig iron 
has been steady, and full of life, and the demand has been so well 
maintained in the face of small stocks and large deliveries, that 
rices have advanced at last to 60s. per ton, a figure which has not 
en touched for fully fifteen years, Bessemer parcels of iron are 
being disposed of at this price net f.o.b., and forge and foundry 
qualities are at 59s. per ton. The make of iron is well nigh at its 
maximum, and with the present delivery engagements, all that is 
produced will go into consumption. The prospects for the future 
are very cheerful, and certainly the estten for the winter is as ful] 
of hope as can possibly well be. In the steel trade business is very 
active. All the mills are as busy as can be, and orders are plentiful 
from all sources, makers in the meantime being well supplied with 
net orders, Rails are still very especially brisk, and heavy sections 
are selling at £5 12s 6d. per ton. Steel plates for shipbuilding 
pur are in full request, and are quoted at £7 7s. 6d. per ton, 
with angles and channels at £6 12s, 6d. There isan increased local 
demand for all classes of steel rp eens J material, by reason of 
the fact that new and important shipbuilding orders have recently 
been placed, and others are pending which it is hoped will be 
booked before the prospective rise in prices is realised. 

The Naval Construction and Armaments Company has been 
entrusted with the order from the Canadian Pacific Railway Com- 
pany for the construction of three high-speed steamers of about 
/ tons each, to be built of Barrow steel, with longitudinal 
bulkheads, and fitted with two sets of triple-expansion engines and 
twin screws, which are to propel the ships at the rate of eighteen 
knots per hour. These steamers, delivery of which has to be com- 
pleted within eighteen months, are to be placed on the passenger 
and mail route from Vancouver, British Columbia, to Yokohama 
and Hong Kong. The steamers will be 450ft. long, 51ft. beam, and 
36ft. depth, moulded. 

Iron ore is in brisk request at fuller prices, which range from 
12s. 6d. per ton to 14s,, net at mines, The coal and coke trades 
are brisk, and the demand is improving, while prices are expected 
to advance during the winter months. 

On Saturday the Whitehaven Shipbuilding Company was success- 
ful in floating the ship Englehorn, which was unsuccessfully launched 
in the previous week, owing to the ways failing when the vessel was 
half way into the water. It is stated that the damage done to the 
vessel is not serious. 

The contract for building the new general post-office at Barrow 
on a central site purchased by the Government from the Corpora- 
tion of Barrow, at the corner of the high level bridge and Duke- 
street, has been let to the executors of the late William Gradwell, 
contractors, of Barrow, who are about to proceed at once with the 
erection of the structure. 

Mr. E. Richards, who has for twenty-two years been the analy- 
tical chemist at Barrow Steel Works, and been intimately associated 
with the Bessemer department, has been appointed general 
manager of the Leeds Steel Company, where there are three fur- 
naces and a new steel-making plant for the utilisation of the basic 
process, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Kight Hon. Edward Stanhope, Secretary of State for War 
and General Viscount Wolseley, accompanied by Mr. Nepean; 
Director of Contracts, and Mr. Fleetw Wilson, Private Secre- 
tary, are at present making visits of inspection to the ordnance 
works which are producing guns for the Government. The visit, 
it is understood, is confined to the establishments which have 
undertaken the supply of finished guns for the Army and Navy. 
On Tuesday the party were at Newcastle-on-Tyne, inspecting the 
works of Sir W. G. Armstrong, Mitchell, and Co., Elswick ; on 
Wednesday they went over the establishment of Sir Joseph Whit- 
worth and Co., Manchester ; and on Thursday they inspected the 
River Don Works—Messrs, Vickers, Sons, and Co, 

The Admiralty contracts are gradually being placed. The work 


‘has been let for three more Government vessels, which are three 


first-class cruisers, One of these cruisers is to be constructed by 
Earle’s Shipbuilding Company, Hull, which has been very success- 
ful in obtaining other Admiralty work, Another of the cruisers 
will be built on the Clyde, and the third on the Thames. Part of 
the armour-plating has already been placed with one Sheffield firm, 
and the rest of the work usually given to this town is expected 
every day. 

The Denaby Main Colliery Company, which employ about 2000 
hands, are yor completing the extension of its workings. A 
new pit at Cadeby, in the land of Ivanhoe, is being sunk. The 
company have acquired the mineral rights of about 4000 acres on 
the be geraginten estate. This is the first step towards the much- 
talked-of South Yorkshire Colliery extension. Barnsley ere long 
will cease to be the coal centre. At the present rate of output, the 
coal measures must soon get exhausted, and the business is steadily 
drifting eastward. By-and-bye Mexborough and Doncaster will 
become the centre. The most easterly pit in South Yorkshire is 
Denaby Main, and it is amongst the largest. ' Coal is reached at a 
depth of about 450 yards, and the deeper the sinking the thicker the 
seam. The bed “outcrops” at Darton, near Barnsley, and at Darnall, 
near Sheffield, and gradually dips until at Doncaster it is not reached 
much under a depth of 1000 yards. The difficulty from the water- 
bearing strata has not been so serious as was feared. Mr. W. H. 
Chambers, the manager, is confident that the springs will form no 
unsurmountable obstacle. The method employed is by cast iron 
tubing, made watertight, forming the lining of the shaft. The 

rmanent engines ordered, and almost ready for delivery, have 

5in. cylinders, a 7ft. stroke, with 1500 indicated horse-power. 

The cutlery manufacturers report that the Canadian trade has 
been good all the season; but the market which shows the greatest 
improvement is South Africa. In Kimberley, and all over the 
goldfields and diamond mines, there is an excellent call for 
the best grades of goods. From India there is a great demand 
for razors. China and Japan are singularly quiet. If the reported 
new railways in China should be vigorously ye are with, an 
impetus would promptly be given to many Sheffield industries, 
The scarcity of ivory is being severely felt. There were only 
53 tons at the Live 1, London, and Antwerp sales, These 
realised prices equivalent to an advance of £10 to £12 per ton on 
the year, and the ivory cutters issued new lists, which exhibited an 
advance of more than 10 per cent. At Liverpool, next week, only 
13 tons will be offered; at London, on the 22n4, probably 30 to 
35 tons. At Antwerp the weight is not known, Emin Pasha and 
Stanley, who were known to have a large quantity of ivory on the 
way to the coast, have been thwarted by the Arabs, with the 
result that it cannot be expected for some time, if at all. 





No business was done last month with China, -_. Kong, or 
Peru, and Japan fellaway from £13,934 to £4675. he United 
States also decreased from £10,100 to £4992, 

Sheffield trade with the United States, judged by the exports for 
the September quarter, does not seem to be increasing. The value 
of cutlery exported during the three months was £59,907, and of 
steel £71,234, as compared with £62,773 and £68,000 for the corre- 
sponding quarter of 1888. The total exports for the quarter are 
£152,853, against £153,857. 

Messrs. Hattersley and Davidson, of Arundel-street, Sheffield, 
are completing a piston rod of unusually large dimensions, which 
is to be placed in the Duke (London) Company’s liner Timor. The 
piston, which is of Bessemer steel, is 17ft. 6in. long, and 8in. in 
diameter. It is supposed to be about as large as those used in the 
paddle engines of the Great Eastern, and is one of the biggest 
pieces of work of its kind turned out in Sheffield. 

The Board of Trade returns for September show that the 
iron and steel exports for the month amounted to £2,341,396, 
as compared with £2,200,607 and £2,304,573 for the corre- 
sponding months of 1888 and 1887. Hardware and cutlery 
show a total for the month of £209,770, as compared with £276,250 
for the corresponding month of 1888. This is a considerable 
decrease, and the values for the nine months also show a decrease. 
The falling-off has chiefly been in Spain and Canaries, Brazil, 
Argentine Republic, British East Indies, Australasia, and British 
North America, as well as in Germany. British East Indies last 
month only took a value of £4285, against £23,715, while Austra- 
lasia only took £32,497, against £61,682, South Africa—British 
Possessions—shows a considerable increase, The only other markets 
which exhibit improvement are the United States, Russia, Sweden 
and Norway, pf France, and these increases were only noticeable 
to avery slight extent. The diminution in the hardware and 
cutlery exports is largely due to the fact that the ‘‘fall” trade 
with the United States has been unusually late this season. The 
returns for October, it is expected, will be more gratifying. 

In unwrought steel the value exported last month was £137,105, 
against £125,068. German has increased from £8725 to £21,874, 
Holland from £7212 to £11,296, and France from £6343 to £6800. 
The United States has decreased from £30,113 to £18,896. British 
North America also shows a slight decrease, but the minor markets 
grouped as ‘‘other countries” exhibit an improvement of more 
than £6000. 

In steel rails there was exported during last month a value of 
£315,010, against £221,633 for September, 1888. Very large 
increases are shown by British East Indies—from £38,183 to 
£53,157—and by British North America—from £42,286 to £98,331. 
Mexico has taken a value of £14,505, against £4380 for September, 
1888, The other increasing markets are Russia, Sweden and 
Norway, Spain and Canaries, Italy, Egypt, Brazil, and British 
Possessions in South Africa, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

The quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. There was a large attendance, 
but visitors from other districts were not quite so numerous as 
usual on similar occasions. The tone of the market was very 
strong, and considerable quantities of pig iron changed hands. 
Speculators are still very active. Prices, which were somewhat 
easier last week, are now again advancing, and were on Tuesday 
fully 2s, per ton higher. The price obtained for No. 3 G.M.B., 
with prompt delivery, was 47s. 6d. per ton; and 3d. to 6d. more 
was given for delivery to the end of November. Consumers are 
anxious to contract for the first quarter of next year, but makers 
will not accept present prices for deferred delivery. 

Warrants have fallen slightly in sympathy with fluctuations of 
the Scotch market, the lowest at which they can now be bought is 
47s. 6d. per ton. 

A further reduction to the extent of 3317 tons took place in 
Messrs. Connal and Co.’s Middlesbrough stock of pig iron last 
week, The quantity held on the 7th inst. was 172,539 tons. At 
Glasgow on the same date they held 999,309 tons, representing a 
decrease of 4732 tons during the week. 

The shipments of pig iron from Middlesbrough since the Ist inst. 
have been heavier than at any time since April last, an average of 
over 4000 tons per day having been shipped. 

Finished iron is in good demand, and prices are firm at the 
advanced rates quoted last week. 

Owing to the rise in the value of hematite the price of steel of 
all kinds has further advanced. Ship-plates are now £7 10s., 
angles £6 17s, 6d., and heavy rails £5 15s, per ton, free on trucks 
at makers’ works, 

The Cleveland ironmasters’ returns for September were issued on 
the 3rd inst. They give the number of furnaces in blast as 101, of 
which sixty-one are producing Cleveland and forty hematite, 
spiegel, and basic iron. The output of Cleveland pig was 128,966 
tons ; and of hematite, spiegel, &c., 98,797 tons; total, 227,763 
tons. The aggregate stocks of pig iron at the end of the month 
amounted to 304,934 tons, representing a decrease of 12,751 tons. 

Messrs. Monkhouse, Goddard, and Co., accountants to the Cleve- 
land Ironmasters’ Association, have issued their quarterly certifi- 
cate. It declares the net average invoice price of No. 3, g.m.b., 
for the three months ending September 30th, to have been 
39s. 1°66d. per ton—a figure which gives the blast furnace men an 
advance of 1} per cent. 

Electricity for lighting public thoroughfares seems to be gradually 
making its way in North-country towns. On the 7th inst. a special 
meeting of the Tynemouth Town Council was held at the Town 
Hall, North Shields, when the Mayor, Mr. R, Collins, moved that 
an application be made for a provisional order to supply electricity 
within the borough. An amendment to the effect that the question 
be adjourned for atwelvemonth was also moved, but after consider- 
able discussion the original motion was carried by a large majority. 
As a means of lighting ironworks, however, electricity cannot be 
said to be making progress. The Lucigen light, and one of the 
many modifications thereof, are found more convenient and cheaper, 
One thing is certain, namely, that the attention which has in recent 
years been given to the question of lighting has led to enormous 
improvements, and this attention would in all probability not have 
been given but for the fear that electricity was about to supersede 
all other methods of illuminating. 

The South Durham and Cleveland salt trade is sharing in the 
general tendency towards increased activity. The Salt Union 
which recently absorbed almost all the works in Cheshire and 
Worcestershire, and subsequently purchased those of Messrs, Bell 
Brothers, and of the South Durham Salt Company at Port Clarence, 
are about to add considerably to their plant and to extend their 
operations. They have just commenced to work two new mills, 
and are about to put into working order several others, which from 
one cause or another have been temporarily abandoned. The 
total number at present controlled by them is sixteen, and most of 
the salt they obtain from the brine pumped up is sent to the 
Tyneside Chemical Works. They are about to utilise the waste 
heat from the blast furnaces for evaporating purposes more com- 
pletely than has yet been the case, and they expect to obtain a 
great advantage therefrom. 

On the south side of the river the Cleveland Salt Company, which 
has works at Middlesbrough and Southbank, are also extending. 
It has sixteen evaporating pans in all, and extended warehouse 
accommodation for the storage of salt. The output is said to be 
about 800 tons per week. The Middlesbrough owners, who 
recently found the salt bed by boring at Cargo Fleet, are about to 
construct works for pumping and evaporating the brine. They 
will, no doubt, put down additional wells before long, as a single 
well cannot be properly worked. The exports of salt from 
Middlesbrough to wharves between January Ist and August 31st of 
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the present year reached 61,000 tons. The present value is a little 
below 10s. per ton, free on board. 

One of the most obvious results of the improved condition of 
trade, as compared with two years since, is the in power 
and influence which workmen are obtaining through their trades 
unions—in fact, the officials of the latter seem to be quite as 
important factors in the regulation of the conditions of labour as 
are the managers and foremen of the employers. A strike has 
just occurred at a works in the North owing, as the men put it, to 
the “interference” with certain union men by their foremen. 
This led to trouble, and seven men were disc . The re- 
mainder gave in their notices and left. Other men were put in 
their places, when a general strike ensued. A meeting was held, 
and the dismissal of the foreman demanded. Upon this an 
apology was sent to the strikers’ representatives, and a promise 
made that the seven discharged men should be re-employed on the 
first opportunity. The apology was accepted, and also a proposal 
that in the event of any injustice on the part of a foreman towards 
a unionist being reported in future, the case should be referred to 
the decision of the ager and the union secretary acting as arbi- 
trators, and the foreman, if found in fault, should be dismissed. 
The men returned to work, and the “black legs” were allowed to 
continue on condition they would join the union. The main 
interest of the above account, which emanates from the men’s side, 
is centred in the increasing importance and power of the unions, 
and the recognition thereof by the employers. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE has been a very large business and not a little excitement 
in the Glasgow pig iron market since last report. The disclosure 
made in the Cleveland ironmasters’ returns, that while the shipments 
there had fallen off, there had been a material improvement in the 
home consumption, exercised a = favourable influence on our 
market, and there has been a further large advance in warrants. 
Merchants report that the speculative business on the part of the 
outside public has suddenly increased, and that this accounts for a 
part of the rise in prices. At the same time the home consump- 
tive demand is very active, and warrants are only following the 
rise of makers’ iron. The past week’s shipments of pig iron from 
Scottish ports amounted to 8731 tons, as compared with 8958 tons 
in the corresponding week of last year. The strength of the busi- 
ness at present is not in the export but in the home department. 
The stocks in Connal and Co.’s stores are now being reduced at the 
rate of upwards of 4000 tons a week. There is no change in the 
number of furnaces in blast. 

The prices of makers’ pigs have again been advanced :—Gart- 
sherrie, f.o.b. at Glasgow per ton, No. 1 is quoted at 67s. 6d.; 
No. 3, 60s.; Coltness, 70s. and 60s.; Langloan, 70s. and 69s.; 
Summerlee, 70s. and 60s.; Calder, 66s. and 57s.; Carnbroe, 57s. 
and 54s, 6d.; Clyde, 61s. and 56s,; Monkland, 51s. 6d. and 50s. 6d.; 
Govan, 51s. 6d. and 60s.; Gle ock, at Ardrossan, 63s, 6d. and 
55s. 6d.; Eglinton, 53s. 6d. and 52s. 6d.; Dalmellington, 55s. 6d. 
and 54s.; Shotts, at Leith, 66s. and 57s.; Carron, at Grange- 
mouth,'67s, 6d. and 58s, 6d. At present makers are very firm and 
do not give way from their quotations. 

The position of the Scotch malleable iron trade becomes stronger. 
At the beginning of this week the makers issued fresh lists, making 
a further advance of 5s. a ton on the prices of bars. Common bars 
now quoted at £6 15s. to £7 per ton, and best bars from £7 5s. to 
£7 10s., extra best being at £8 10s. Scotch iron ship-plates are 
£7 15s.; sheets, £8 10s.; and hoops, £8 ; all these prices being less 
5 per cent. discount. English made iron ship-plates sell for Glasgow 
delivery at £7, less 2} per cent. These advances are in part neces- 
sitated by the steady rise in the cost of pig iron, and they are 
also partly due to the activity in the demand, and the increasing 
payment for fuel and wages. Several orders for unbranded iron 
for the Indian market have been placed within the last few days at 
£6 7s. 6d., less 24 per cent., which marks an advance of 5s, a ton 
on former business. 

The steel trade is firm, and the makers have plenty of work, but 
there is not a sufficiency of new orders to enable them to raise their 
prices in such a way as to keep pace with the advance in manu- 
— iron. si ii 

n the course of the week there was shi from Ww 
£3500 worth of comes parts for the ion tol £300 ditto for 
Bombay ; machinery, £14,670, a large proportion of it plant; 
steel goods, £7250; and general iron manufactures, £22,000. 

The coal trade is in a very peculiar position at present. In con- 
sequence of the continued restriction of output by the colliers, 
supplies have become very scarce, and the prices are further 
advancing. This rise in prices and scarcity of supply are in turn 
greatly hampering the chartering of vessels, as shippers decline to 
take the risk of securing tonnage, while they have no guarantee 
that they will obtain s wherewith to load the vessels. Of course 
in ordinary circumstances such a state of things would rapidly 
bring its own cure; but at present the demand is very urgent for 
home use, and the prices are on this account maintained. Exporters 
to France state that the prices of Scotch coals, having now gone 
beyond those of Newcastle, preference is at once given to the latter 
coals because they are of superior quality; and supplies that have 
hitherto gone from the Clyde and the Forth will now be taken from 
the Tyne. The prices for all sorts of coals are firmer this week, and 
in certain cases they show an advance of 3d. to 6d. a ton. 

The agitation of the miners for increased wages continues. In 
some districts they have obtained further advances, and in places 
where concessions have not been made the men threaten to strike 
about the 15th of the present month, unless their requests are 
conceded in the meantime. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is no denying that steam coal is falling slightly in 
demand and price. Everyone is surprised, for the industries of the 
country are active and pi rous, and yet steam coal is not in 
such great requirement as it has been; and it follows, by the 
inexorable law guiding price—supply and demand—that coalowners 
are accepting less than they have been having for so long a period. 
One of the most rapid declines has been in small steam, which is 
as abundant at 6s. For best large steam the price is 13s. to 
13s. 6d., thus showing fully 6d. decline, while coals of the 
steam character are selling for as low as 12s., and Monmouthshire 
lls. 6d. Whether the fall has been due to some jal cause or 
other cannot be stated. If so, it will rectify itself in a few days, as 
I believe. The opinion of all the best authorities is that steam coal 
should be going up instead of down. 

House coal is steadier in price and prospects are tolerably good, 
though prices have not moved with the celerity that was expected. 
Last quotations are :—Large, 11s. 6d.; small, 9s. 6d. to 9s. 9d. 

Coke is in good demand; patent fuel not so brisk. Prices of 
both unchanged; 20s. and 21s., coke; patent fuel, 11s. 6d. to 12s, 
Good tonnage is expected in for patent fuel. 

All varieties of iron and steel are on the progressive scale. This 
week at Swansea the result of the advance on the week of 2s. for 
pig iron was to send up bars, blooms, and tin-plates. Glasgow 
warrants left off at 51s. 10d.; hematite, 58s. 10d. 

The quotations circulating on Wednesday were :—Welsh bars, 
£7 2s, 6d.; sheet iron, singles, £8 15s. to £9 15s.; steel sheets, 
£9 15s. to £10 15s., singles ; Bessemer blooms, £57s. 6d. to £5 10s. ; 
bars, £5 15s. to £5 17s. 6d.; Siemens, best, £6 2s. 6d. to £6 5s.; 
steel rails, heavy, £5 10s. to £5 15s.; light, £6 15s. to £7. 

At Swansea anthracite coal is quoted at 11s. to 11s. 6d.; ordinary, 
8s. 6d. to 8s. 9d. The effect of the constant advance of Pe 
and steel is telling strongly upon the tin-plate market, 
it was considered on ‘Change at Swansea this week that an 





advance of 2s. per box was imperative. Buyers are not dis- 
posed to accept this, and the result is that orders are 
not easily placed, and quotati are obtained with difficult 
in the face of the quarterly meeting at Birmingham. Next wee! 
it is expected business will partake of a more decided character. 
The tone of the trade is regarded as good, and shipments large, 
with a good deal of tonnage expected. 64,000 boxes left Swansea 
last week, and 44,000 were brought to stock. New York advices 
give strong encouragement. 

From Newport large quantities of tin-plates were sent to Liver- 
pool during the week. Newport also showed a fair iron and steel 
trade in exports of steel sleepers for Rosario, iron for Liverpool, and 
of rails for Montreal. Swansea imported this week largely of 
steel sheets from Barrow, and from other quarters 342 tons pig, 
and over 1000 tons steel billets. 

At one of the tin-plate works, Tyrcanot, Morriston, a number 
of the men have given twenty-eight days’ notice, but it is believed 
that an arrangement will be brought about. 

The engine drivers at Cardiff having come to terms, the engine 
cleaners are now threatening a rupture. These are o_o 
ange men, and changes are demanded both in time 
and wi 

The National Firemen and Seamen’s Union are holding their 
congress in Cardiff this week, and ‘‘ Lloyd’s ” have also visited the 
port and called at Barry, which was favourably noted. 

One of the conspicuous events of late days has been the comple- 
tion of Landore Viaduct after a labour of three years, 

It may be said with accuracy that the present generation of 
engineers in Wales have been occupied in correcting the mistakes 
of the engineers of the last generation. The great Brunel had 
a weakness for wooden bridges. One of the last on the 
Great Western system has disappeared in the form of the 
Landore Viaduct, which is now a ‘ine structure. The 
girder is 69 tons, the spans are fourteen in number, and the middle 
one 146ft. The viaduct is a very strong one, necessitated by the fact 
that 98 trains, chiefly mineral, go over it every hour. e work 
was carried out most efficiently by Messrs, Finch and Co., Chepstow ; 
Kettel, London ; and Palmer, Neath. 

Sir Isambard Brunel had two tunnels on the Taff system which 
have long been opened out. One of his reminders is yet a fine bridge 
on the Dare, Aberdare valley. The Werfa has been swept away. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE reports concerning the Silesian iron market show that it 
remains in a very animated condition. Pig iron finds ready sale at 
raised prices, and the finished ironworks are, without exception, 
busily employed. The trials for the lucrative use of ferro-silicium 
have yielded most favourable results, and the improvement in 
quality arrived at by this process is expected to raise castings in 
general to an elevation hitherto unknown. Prices have been well 
maintained, and are noted as follows:—Bars, M. 157°50; boiler 
plates, M. 205 to 200; sheets, up to M. 215. 

a pee J the Austro-Hungarian iron business, nothing can be 
added to what has been said in previous report. Demand and sale 
continue to be uncommonly active; prices have not been altered, 
although they are not in just proportions to the raw materials, but 
the syndicate is advancing only moderately, and it is to be hoped 
will keep to this measure, as a reaction may easily set in after the 
present unwonted activity. The Hungarian State Railways have 
invited tenders for the supply of 390 wagons, and, for the first time 
after many years, Austrian firms are also allowed to take part in 
this competition. 

The Austro-Hungarian Board of Trade returns for the first six 
months of 1889 show an increase in import of 150,829 q.; export 
trade in 1889 shows only a small increase—282 q.—chiefly in hard- 
ware, export in all other branches having decreased since year; 
in pig, for instance, by 13,417 q. In the engineering trade, im- 
= as well as export shows a decided improvement. From 

anuary to end of June, 137,289 4 have been imported, against 
108,995 q. in 1888; export was 55,816 q., against 36,703 for the 
same period the year before. 

On the Belgian iron market the former favourable state is main- 
tained, and a very lively business is done in all branches. At a 
tendering for fifty wagons, the Société Metallurgique and the Ver- 
haegen works offered lowest at 3825f. 

e French iron business a on favourably, and prices be- 
come firmer, Paris merchants having finally accepted the advanced 
prices. Bars, for instance, have been raised about 20f. since July, 
and are quoted at present 155f. p.t. 

The brisk tone of the Khenish-Westphalian iron trade has 
remained unchanged upon the week, demand being exceedingly 
good. Prices have, therefore, been advanced in many cases, e 
same holds regarding the iron ore business, Last week’s quotations 
were :—For calcined steel stone, M. 14°50 to 15°10; raw ditto, 
11°20. Luxemburg minettes are in most brilliant demand, while 
the import of Spanish ores continues. In all sorts of pig there is 
a most animated business being done. Forge pig has nm raised 
another two marks since last report, and also for spiegeleisen an 
increasing demand has been felt. Prices have, therefore, been 
advanced, M. 77 p.t. being quoted for the 10 to 12 p.c. sort. 
Bessemer and basic are in very fair request. Last week's quota- 
tions were:—Good forge quality, M. 71 to 72; No. 2, M. 69°50 to 
70°50; No. 3, M. 65 to 66. Foundry pig, No. 1, M. 75; No. 2, 
M. 70; No. 3, M. 66. Basic, M. 60 to & Bessemer, M. 70 to 72. 
In spite of the greatest exertions, the bar mills are scarcely able 
to fulfil their engagements, and in many cases are obliged to 
stipulate ten to twelve weeks’ term of delivery. There is a fair 
inland request for hoops, and prices for abroad begin to show some 
very slight improvement. In the plate and sheet business greatest 
activity prevails, the orders in hand being plentiful. No altera- 
tion is to be reported in the wire trade. Foundries, machine and 
wagon factories are in good operation. At the latest tend for 
rails, given out by the Breslau Railway Administration, M. 145 p.t. 
at works was the lowest offer. No foreign houses tendered. An 
order for sixteen locomotives and — tenders was given out 
by the bose | State Railways. e lowest offer—M. 34,650 
for locomotive, M. 7800 for tender—was made by Egestorf, 
Hanover. 

The following are the present list prices per ton at works :—Good 
merchant bars, M. 147°50 to 150; — M. 157°50; girders, 
M. 130 to 135; hoops, M. 160 to 167°50; in basic and Bessemer, 
M. 165 to}175; Siegen thin sheets, M. 200; boiler plates, M. 215; 
tank plates, M. 190. Iron wire rods, common quality, M. 145; in 
steel, M. 145; drawn wire in iron or steel, M. 155; wire nails, 
M. 165; rivets, M. 230; steel rails, M. 145 to 150, and more; fish- 
plates, M. 150; steel sleepers, M. 140 to 145; complete sets of 
wheels and axles, M. 335; axles, M. 235 to 240; steel tires, M. 220 to 
235; light steel rails, M. 140 to 145, 

It is reported that Ed. Lay and Co., of Minden, Westphalia, have 
booked orders for the supply of 10,000 t. of rails and sleepers for 
the Argentine Republic ; 2000 t. are to be delivered per month. 
The worth of the material amounts to about 2,000,000 marks. 

The following table shows German export trade during the seven 
months, January to July :— 


England and United 

Russia, Austria, ““¥oiand. Italy. States. 

Tons. Tons. Tons. Tons. Tons. 

1889 .. 51,981 .. 27,749 95,828 .. 51,255 .. 59,545 
1888 .. 21,478 19,450 142,885 .. 82,901 .. 50,558 
1887 .. 52,412 40,058 118,315 .. 63,986 .. 128,510 
1886 .. 62,765 .. 35,711 105,989 .. 52,228 .. 82,356 


32,216 .. 3. 48;840 :. 32,679 


The plus against the previous year, especially to America, i 
Austria, and Italy, may be chiefly attributed to the i 


export of pig, while the decreasing export to land is owing to 
that country’s —— competition in pig, which ins to be felt 
everywhere. In July 347,812 t. coals have been imported from 








— 


England, against 215,003 t. the year before; consequently Germ 
has had’ to y to England four million marks for Lente. ‘t 
Russia 13,451 t. have been exported in July, against 14,582t, in 


July, 1 

The import of Spanish ores continues unlimited. Prices are 
firm and show a generally rising tendency, best sorts of steel 
stone averaging M. 14to 15 p.t. In the pig trade an increasin, 
vigour is shown, all sorts being in most brilliant demand, and 
the increased make readily consumed. Spiegeleisen has not 
changed upon the week, An uncommonly strong business 
is being done in forge and foundry pig, and the prices for 
the latter have exceeded those fixed by the Rhenish-Westphalian 
Convention by some marks. Basic is ver briskly called 
for, and large quantities are even to be impo from abroad, as 
the works are unable to cover the demand. mer is also in fair 
request, ~~ not in the same degree as basic. Manufactured 
iron is in excellent demand. A good inland business is going on in 
bars, but export is still very limited. Hoops are in active request, 
with prices tending to rise, Orders are coming in most satisfac- 
torily, and those booked up to age da will keep works well 
engaged for the next three months. The plate mills are vigorously 
employed, and sale remains lively. 








LAUNCHES AND TRIAL TRIPS, 


On October 3rd, the s.s. Haytor was taken on her trial trip off 
the Tees, with very satisfactory results. The vessel, which is 
250ft. by 35ft. by 18ft. 4in., has been built by Messrs, Craggs and 
Sons, of Middlesbrough, for Messrs, Jno. Holman and Sons, Lon- 
don. The engines are by Messrs. Westgarth, English, and (o,, 
Middlesbrough, and have cylinders 18}in., 29in., 48in., and 36in., 
with two large steam boilers 160 1b, working pressure. 

On Wednesday morning the screw steamer Indiana, which has 
been built for Messrs, Bailey and Leetham, of Hull, by Messrs, 
Raylton, Dixon, and Co., Middlesbrough, proceeded from the 
Tees on her trial trip. The chief dimensions of this boat are :- 
Length, 287ft.; breadth, 38ft.; depth, moulded, 21ft. 9in.; with a 
deadweight ary egg of 5000 tons, Her engines, which 
have been fitted by Messrs, Westgarth, English, and Co., and are 
of 170 nominal horse-power, with cylinders 2lin., 34in., and 5éin., 
by 39in. stroke, gave every satisfaction on trial. 

The Naval Construction and Ar ts Co, | hed from its 
shipbuilding yard at Barrow, on Tuesday, the s,s, Matadi, which 
has been built to the order of the British and African Steam Navi- 

tion Co, The Matadi is 312ft. long, 39ft. beam, and 27ft. 6in, 

epth moulded, and will have engines of the triple expansion type, 
with cylinders, of 23in., 38in., 62in. diameter, and 42in. ake, 
She is the second steamer built by this company for the British and 
African Co., and is intended chiefly for the carrying trade with 
the Congo, but is so built that she can, in a short space of time, be 
provided with p tion. The Naval Construction 
and Armaments Co. have two other steamers in hand of the same 
size and power, for Messrs. Elder, Dempster and Co., Liverpool. 


The s.s, Wyndcliffe, built by Messrs, Craig, Taylor, and Co., 
Stockton-on-Tees, and engined by Mr. Middleton Pratt, of Hud- 
dersfield, had recently what might be called a trial trip, from 
Middlesbrough to London, part laden; when the engines gave the 

ilders and owners’ representatives thorough satisfaction. These 
are the largest engines as yet made by Mr. Middleton Pratt, and 
we understand he has the order for a similar set for the Sir Walter 
Raleigh, lately launched at Stockton. This is the third vessel 
built by Messrs, Craig, Taylor, and Co. for Messrs. Douglas H. 
Morgan and Co., of Newport, Mon., and we understand they have 
contracted for another. Although the vessel was very much out of 
trim, and the voyage made under boisterous weather, a speed of 
close on 10 knots was, we are informed, maintained during the 
time she was steaming. 

On Monday, the 7th inst., Messrs. C. S. Swan and Hunter 
launched the s.s, Kara, a steel screw steamer of the following 
dimensions :—Length over all, 300ft.; breadth, 39ft. 10in.; depth, 
moulded, 22ft. 3in. The vessel, which will be classed 100 A] at 
Lloyd’s, and built under special survey, is of the improved well 
deck type, with Poop, long raised quarter-deck, long bridge-house 
extending forward of the foremast and topgallant forcastle. Water 
ballast in a cellular double bottom all fore and aft and after peak, 
four steam winches, steam steering ‘gear, direct steam windlass, 
stockless anchors, and all improvements of the most modern 
description. The engines are by Messrs, Blair and Co., Stockton, 
of the triple-expansion t: capable of indicating about 1200-horse 

wer, is vessel has been built for the Mercantile Steamship 

mpany, London, for whom the builders have another vessel on 
the stocks, 


The steamer, s.s. Ifafa, built to the order of Messrs. J. T. 
Rennie, Son and Co., of London and Aberdeen, by Messrs. Hall, 
Russell and Co., of Aberdeen, was taken for trial on Saturday, 
September 28th. She is 270tt. 4in. long, 35ft. 2in. broad, witha 
— of 23ft. 6in., and is fittea with triple-expansion engines with 
cylinders, 2lin., 34in., and 57in. diameter, and 42in. stroke, fed with 
steam of 160 1b. pressure from two powerful boilers, and has feed- 
heaters and a besides other modern improvements for 
economising. She carries Board of Trade passenger certificate, and 
is arran) both amidships and aft for passengers, the berths 
being fitted in Messrs. Rennie’s usual first-class style, and lighted, 
together with the whole ship and engine-room, by electricity. A 
strong wind was blowing off the land, and rendered accurate trial 
data impossible ; her speed on the measured mile, however, was 
13°68 knots, She afterwards left for London at 4 o'clock, and 
arrived off Gravesend in about hours, the machinery working, 
we are informed, in a most satisfactory manner, and giving no 
trouble whatever. A high speed was, we are informed, maintained 
throughout, Messrs, Rennie and a party of friends, including one 
of the consulting engineers of Messrs. Flannery, Baggallay and 
Johnson, came round with the ship. 

The new steamship Blarney, lately built by Earles’ Shipbuilding 
and Engineering Company, Hull, for the City of Cork Steam Packet 
Company, for the Irish Channel passenger and cattle trade, and for 
general cargo purposes, was on Wednesday, October 2nd, taken 
out for trial trip. A preliminary run out to sea was made, and she 
was afterwards run full speed to Flamborough Head and back, 
a? we are informed, a speed throughout the run of 
upwards of 13 knots, the engines running very smoothly at 83 
revolutions per minute, A series of six runs was then made on the 
measured mile at Withernsea at the above ber of revolutions, 
and the speed shown on the long run was fully confirmed. The 
Blarney then returned to Hull, being worked at full power as far 
as the Bull Lightship in the river Humber, having proved herself 
not only a fast ship, but also a very comfortable one at sea, and 
doubtless she will be found a favourite vessel by passengers on the 
Irish service. The ship has a straight stem, elliptic stern, Is 
schooner rigged, and the leading dimensions are 256ft. 6in., by 33ft. 
beam, by 18ft. 7}in. depth; the greater portion of the upper deck 
being covered by the poop, bridge, and forecastle. Accommoda- 
tion for a large number of first-class passengers and for the officers 
is provided under the p, and comprises saloon, smoke room, 

ies’ room, gentlemen’s room, and every convenience. Tbe ship 
has been fitted by the builders with the electric light throughout. 
The forecastle has accommodation for crew and deck passengers, 
and a barrack room is also provided. The remaining portion of 
the upper deck, as well as the ’tween-decks aud holds, are arranged 
and fitted up for the carriage of horses, cattle, and sheep. Power- 
ful cranes are provided for working cargo. Steam steering gear 
is fitted amidships, and screw gear aft. The machinery consists 
of a set of triple compound inverted engines also manufactured by 














Earle’s Company, and ha cylinders 24in,, 38in., and 62in. dia- 
meter, by 4%in. stroke, and two large steel boilers for a working 
pressure of 160)b, per square inch. 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 
Clayton Wire Mattress Company, Limited. 


This company was registe red on the 30th ult., 
with a capital of £5000, in £2 shares, to take over 
the business of spring mattress makers carried on 
by G. H. Slack, of 4, Garner-street, Clayton, near 
Manchester. The subscribers are :— 


*T, Carr, M.R.C.8., Clayton .. .. «2 o 
*J, E. Mead, Chorlton-cum-Hardy .. .. .. 
*J, Witty, Southport .. .. 2. «2 oF 
W. Willis, Manchester, small ware dealer .. .. 
A. G. Collon, Brook's Bar, Manchester, insurance 
superintendent .. .. 1. ss os os oe oe 
G. Ht Slack, Clayton, Manchester .. .. .. .. 
©. F. Maplestone, Clayton, Manchester, book- 

weeper 2c ce +s ce 00 ce ce oe ce ce 

The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk ; qualification, £50 
in shares or stock; remuneration, £20 per annum, 
divisible. 





Shares. 


- 


te 





Electrical Accessories Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £5000, in £1 shares, to carry on 
business as mechanical, gas, and general lighting 
engineers, and suppliers of electricity and elec- 
trical apparatus, subscribers are :— 


8 
B. M. Drake, 2, Princes Mansions, Victoria-street, 
clectrical emefimeer .. cc os ce ce se oe 
J. M. Gorham, 2, Princes Mansions, Victoria- 
street, electricalengineer .. .. .. «. «- 
A. D Stevenson, 66, Victoria-street, electrical 
engineer ah. 06 00.96, 05. Sh 8. oe 
A. C. Read, 66, Victoria-street, accountant .. .. 
Sarah Atkins, 172, Hockley Hill, Birmingham, 
brass metal worker ..  .. 22 6s os os oe 
Ww. —" Handsworth, Birmingham, brass 
worker .. -* -* * * “* - oe. o- - 
F. E. Atkins, Handsworth, Birmingham, chan- 
delier manufacturer.. .. .. . cs 


- 


eet 


Most of the regulations of Table A apply. 





Maquay Syndicate, Limited. 

This syndicate was registered on the 28th ult., 
with a capital of £12,000, in £100 shares, to 
acquire the letters patent No. 15,040 of 1885, 
No. 990 of 1887, and No, 14,932 of 1888, relatin, 
to an improved voltaic battery, for improv 
means for feeding electric batteries, and for 
removing the plates therefrom, and for a miner's 
lamp. The subscribers are :— 


Shares. 
R. H. Parkinson, 62, Greenwich-road_ .. .. .. 
C. A. Griffith, Queen's-road, Forest Hill .. .. 
L. F. Paine, Addlestone, Surrey .. .. «. « 
R. Rowe, 31, Horton-road, Hackne oi: ea 
C. Bryan, Queen’s-road West. Walthamstow 
J. M. Jones, 159, Victoria Park-road, E. > ae 
G. A. May, 200, Coldharbour-lane .. .. . . 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first. The company in general 
meeting will determine remuneration. 


ee 





Jpholland Brick and Tile Company, Limited, 


This company was registered on the 30th ult., 
with a capital of £12,000, in £1 shares, to acquire 
the Upholland Brick and Coal Works, Upholland, 
Wigan, The subscribers are:— 

Shares. 
J. B. Light, 11, Rumford-street, Liverpool, mer- 
G. A. Haworth, M.E., Waterloo, Liverpool .. .. 
J. Phillips, Birkenhead, book-keeper .. .. .. 
J. Pilkington, Wavertree, produce broker .. .. 
F, E. Beckett, Rock Ferry, merchant .. .. .. 
A. E. Byrne, Claughton, insurance broker .. .. 


Most of the regulations of Table A apply. 


id 





Hayle Gas Company, Limited. 

This company was registered on the 2nd inst., 
with a capital of £10,000, in £5 shares, to pur- 
chase the existing gasworks at Hayle, Cornwall, 
upon terms of an agreement of the 13th ult. 
between Harvey and Co., Limited, and Hy. 
Thomas, The subscribers are :— 


E. Boase, St. Ives, Cornwall .. .. .. .. 20 
R. E. Hodge, Hayle,ironmonger .. .. .. .. 20 
ef —) Hayle, merchant .. .. .. .«. 20 
*G. A. B. Pearce, Hayle, tin smelter .. .. .. 40 
J. Mudge, Hayle, surgeon .. .. .. «.. «. « 20 
A. Spray, Hayle, ship chandler. . oe el 
T. A. Collings, Hayle, postmaster .. .. .. .. 10 

The number of directors is not to be less than 
three, nor more than six; qualification, £100 in 
shares or stock; the first are Messrs, James 
Bazeley, W. E. B. Bolitho, H. N. Harvey, G. B. 
Pearce, W. E. warne, and Jobn Vivian. The 
company in general meeting will determine remu- 
neration, 





Invicta Machinists’ Company, Limited. 
‘This company was registered on the 2nd inst., 
with a capital of £10,000, in £5 shares, to acquire 
the business of velocipede manufacturers and 
mechanical engineers carried on by J. H. 
— and Robert Perkins, The subscribers 


Shares. 

W. Tailby, 89, Herbert-street, Plumstead, 
Mae bb. oh Be, Bn vie Geinko0 
T. Gray, 2, Green’s End, Woolwich, tobacconist.. 
be Akers, 39, Rectory-grove, Woolwich, fore- 
J. Dixon, Charlton-lane, Charlton, engineer .. 
H. G. Cox, 76, Brewer-street, Woolwich, clerk .. 


“> arn, 88, Pattison-road, Plumstead, 


A. Cleall, 92, Bloomfield-road, Plumstead, fore- 
RE Oe. ae oe 180 88 wee, 4Os 09 on 
_The subscribers are to elect the first seven 
directors ; | yee reg twenty shares; remune- 
a = al La r annum of the net 
ae office: 26, High-street, 


8 $383 838 





Midland Engineering Company, Limited. 
This company was registered on the 5th inst. 
with a capital of £100,000, in £5 shares, to pur- 
chase the manufacturing rights for the United 
Kingdom, India, Victoria, South Australia, 
Queensland, New South Wales, and elsewhere, 





of Beck’s gas engine, and also the follo 
patents, viz.:—Poore, Ingrey, and Latham’s 
rotating high-speed engine, Wansborough and 
Evans’ automatic low-pressure motor, and 
Evans’ exhaust pressure and blast fan; also the 
freehold property and works known as the Sandi- 
acre Engine Works, near Nottingham. The sub- 
scribers are :— 

Shares. 
= ed William, C.E., 16, Victoria-street, 
*J. W. Restler, C.E., Southwark and Vauxhall 

Water GOmmpOMy.. 2. 20 0s 00 ce oe os 
*R. E. Commans, M.E., 52, Gracechurch-street .. 
A. Rollason, Ne tie-on-Tyne, engi oa wa 
H. Sherley Price, 52, Queen Victoria-street, con- 

eer ty 





aan = o 06 se 66 6e sh .s0 
Alfred Grey, C.E., 75, Queen Victoria-street .. 
*R, Ken Evans, 100c, Queen Victoria-street, 

qmgimeee once ce ce ce oe te ce ce 1 

The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£500 in shares or stock; remuneration, 200 
guineas per annum to the chairman, and 1(0 
guineas for each of the other directors, 


1 
1 
1 
1 
1 
1 








SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers, held 
at the Town Hall, Westminster, on Monday 
evening, the 7th October, Mr. Henry Adams, 
Vice-President, in the chair, a paper was read by 
Mr. J. H. Cunningham, M. Am. Soc. C.E., on 
‘* Pin-connected v, Rivetted Bridges.” 

The author stated that towards the end of the 
year 1884 he had made two designs for the super- 
structure of a bridge to 7 a railway across the 
Mary River in Queensland. There were to be 
three spans, the centre one being 120ft. long, and 
those at the sides each 80ft. in length. In the 
one design pin-connected trusses, having long 
panels, such as are now common in America were 
adopted, and in the other the trusses were of the 
lattice type, and all their joints were rivetted, 
The pin-connected design was prepared as an 
alternative, in order to ascertain whether a struc- 
ture of that kind would be cheaper than the 
rivetted one. On carefully comparing them, it 
was found that the pin-connected were 19 per 
cent. lighter than the rivetted trusses, and that 
in erecting the work in the field, 54 rivets would 
have to be driven in the rivetted structure for 
every one required inthe other. But these advan- 
tages were partly counterbalanced by the greater 
weight of the floor in the pin-connected bridge, 
and the rivetted one was selected and built. 

The author then proceeded to apply the facts 
above noted to bridges in general. He thought 
they indicated that pin-connected bridges would 
be more economical and more easily erected 
than rivetted ones, and American experience 
fully confirmed these conclusions, In the States, 
the economy of every type of bridge had been 
thoroughly tested by rival builders, and they bad 
found that the best results were obtained by usin; 
long panels with pin joints. Bridges of that kin 
were erected very quickly, spans of 400ft. to 500ft. 
being put together in from four to six days, and 
250ft. spans in two days. In concluding, the 
author drew attention to the importance of 
ee improvements in bridge building. 
English engineers were fully alive to this, and 
he would merely suggest that progress was more 
likely to be made by greater care in designing, 
and more use of machine tools in constructing, 
than by the invention of new types of trusses. 
He thought that those who tried to effect im- 
provements on these lines would find their work 
simplified by using long panels and pin joints, 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
slips Maney C. Goldsmith, staff engineer, to 
the Victoria and Albert, to date September 
25th ; Frank Waterfield, assistant engineer, to 
the Northumberland, to date September 24th; 
Richard Irwin, staff engineer, to the Royalist, 
to date October 6th ; William T. Hocken, engineer, 
to the Lizard; John Walton, engineer, to the 
Egeria; Henry T. Yeats, engineer, to the Galatea ; 
and George T. Simmons, engineer, to the Hearty, 
all to date October 6th; John Johnson, fleet 
engineer, to the Gordon; Archibald T. V. Forster, 
fleet engineer, tothe Hydra, both to date October 
2nd; Robert K. Herbert, engineer, to the North- 
ampton, and William Irwin, engineer, to tbe 
Sultan, both to date October 2nd; William J. 
Mullinger, engineer, to the Melita; George R. T. 
erg and Henry Abbott, engineers, to the 
Scout; John A. H. Hicks, engineer, to the 
Mistletoe; and Samuel Aston, engineer, to the 
Jackal, all to date October 3rd; Thomas H. B. 
Bishop, assistant engineer, to the Scout, to date 
October 3rd; Henry J. Allen, assistant engineer, 
to the Skipjack ; and John J. G. G. Percy, assistant 
engineer, to the Hecla, both to date October 3rd. 

IVERPOOL ENGINEERING SocreTy.—The first 
ordinary meeting of the sixteenth session of this 
Society was held on Wednesday evening, October 
2nd, at the Royal Institution, Colquitt-street, 
when a large number of members were present. 
After the usual routine business, Mr. Henry H. 
West, M. Inst. C.E., M. Inst. N.A., &c., the newly 
elected president, delivered his inaugural address, 
After thanking the Society for the honour they 
had done him in electing him to the presidential 
chair, he referred briefly to the generosity of Sir 
A. B, Walker in his munificent gift to Liverpool 
University College of a = equipped engineer- 
ing laboratory, which would be opened in the 
course of a few days, and he also wished to con- 
gratulate the members upon the part they took in 
the entertainment of the American engineers on 
their recent visit to Liverpool, and on the pro- 
gress of the Society, which now numbers six 
honorary members, 151 ordinary members, and 
eighteen students, and has a balance in hand 
after paying all debts, of £136 1s. 10d. He urged 
upon the members to promote, by all means in 
their power, the study and practice of engineer- 
ing, which he thought was a duty they had taken 
upon themselves in joining the Society, and he 
then proceeded to fully consider the progress 
which had been made in naval architecture from 
the earliest times up to the present day. A hearty 
vote of thanks to the president terminated the 
business, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


1st October, 1889. 


15,876. Rotary Morors, A. McFarland, London. 
15,877. Erecrric Macurnes, C. C. Peck, London, 
a Seats and Marrresses, H. T. Weston, 
effield. 
15,379. Pocket Comps and Mirrors, W. H. South- 
wick, Sheffield. 
— Lire-savinc Apparatus, &., O. Rosendahl, 


on. 
—, Suirts of Knirrep Faprics, L. N. D. Williams, 


ndon. 

15,382. Garment, R. Young, London. 

15,883. ExLectropes for AccumuLators, G. E. Hey], 
Berlin. 

15,284. Lamps, J. Thomas, London. 

15,885. Door Prop, W. C. Whitham and F. J. Dawson, 


London, 

15,386. Hay Turnino Macaine, &c., J. N. Parham, 
Wiltshire. 

15,387. Exectrrorypinc, E. de Pass.—(C. Juncker, 
France.) 

—, Watcn Guasses, J. Bastard and F, Redard, 


mdon. 

15,889. Stanps or Sturts for Boor Lasts, H. O. Strong, 
Bristol. 

15,390. Sroppine Runaway Horses, J. Robertson, 


Glasgow. 
15,391. Automatic Reservoir Pex, A. M. Blades, 
Northwich. 
15,392. Puzzie Toy, E. C. J. Devis, Birmingham. 
15,393. ORNAMENTAL GARDENING, W. Sherwood, 


ndon. 

15,304. Fixinc and Reveasinc Articies, W. Allan, 
London. 

15,395. Toots for Fiyixc-out SHovet Buianks, J. C. 
Bell and A. Aizlewood, Sheffield. 

15,396. Actuatine the DapBinc BrusHes of ComBinc 
Macuines, J. D. Black, Bradford. 

15,397. BorTLe-wasHinc Macuine, W. Samson and 
J. R. Benvie, Dundee. 

15,398. TRAVERSE Motion of MoLes and Twiners, J. 

opwood, Manchester. 

15,399. Racket Hanpues, W. R. and J. McHardy and 
R. Ramsbottom, London. 

—, CuILpRen’s Cars or Carts, C. E. Cowtan, 


on. 

15,401. Preservation of Brrr, A. J. Boult.—(Otto 
and S&chwerdtfer, Saxony.) 

15,402, ALTERNATE CURRENT ELectric DisTRIBUTION, 
W. P. Th G. Westingh » jun, United 





States.) o 

15,403. Bicycies, &c., W. Whetstone, London. 

15,404. Rupper Tootn Brusnes, W. P. Thompson.— 
(H. E. van Horne, United States.) 

15,405. Burnino Bricks, J. C. W. Stanley, London. 

15,406. PLaster of Paris, W. J. Oswald, J. R. Ash- 
well, and J. A. Cooke, Liverpool. 

15,407. “‘ Tear-orr ” CaLenpar, C. E. Challis, London. 

15,408. Stanps for EXHIBITING ADVERTISEMENTS, C. E. 
Challis, London. 

15,409. Cuarcinc Gas Retorts, J. Somerville and 8. 
Cutler, London. 

15,410. Heew Tip for Boots, P. Kane, Dublin, 

15,411. Perroratinc and Fixine Swates, D. Gill, 
Weston-super-Mare. 

15,412. Buckies for Dress Betts, T. B. Wilkins, Bir- 


m' m. 
a Repvuction of Oxipes of Iron, T. Twynam, 
mn 


on. 

15,414. ANTI-SPRAY Surp’s VENTILATOR, T. Whitehead, 
yy en 

15,415. Insuninc SrILeNce in Treapinc the Grounp, 
C. 8. Abbott, Woodford, and 8. R. Hogg, London. 

15,416. Druacet Pins, &c., T. Gibson, Birmingham. 

15,417. Drivinc Cranks of Enornes, J. F. Fleat and 
F. W. Cleveland, London. 

15,418. CotLars for Horses, G. L. Berry, London. 

15,419. Arr-TIcHT Door for Drains, &c., G. Waller, 


London. 
15,420. TuputaR Knit Fasric, &., C. H. Young, 


ndon. 
15,421. Manuracture of Water Gas, H. G. F. de 
Beaumont, London. 
15,422. Matcu Boxes, R. C. Romanel, London. 
15,423. Incusators, O. J. F. H. Gruenhaldt, London. 
15,424, Nipptes for Borties, A. C. Eggers and H. G. 
Rettig, London. 
15,425. Water Bac, A. C. Eggers and H. G. Rettig, 
London. 
15,426. Apparatus for MANuFACTURE of Gas, M. A. 
Morse, London. 
15,427. Fastenincs for Garments, F. E, and C. F. de 
ng, on. 
15,428. Apparatus for WELDING Meta, T. F. Rowland, 
London. 
15, ool CoRRUGATED Meta CyLinvers, T. F. Rowland, 
ndon. 
15,430. Sasa Fasteners, J. H. Brooks, London. 
15,431. Vatves for Exornss, C. Vogel, London. 
15,432, Conpensers, R. Marsden and J. Pickard, 
London. 


15,433. Wuips, E. K. Warren, London. 
—, MovustackE Guarps, &c., M. E. Harrington, 


on. 

15,435. Automatic Postace Stamp and Lerrer Box, 
J. G. W. Ross, London. 

15,436. SEPARATING Fires, H. J. Haddan.—(J. Riera, 


Spain. 

15,4387. Brakes for Trains, P. Jensen.—(H. J. Ubert, 
United States.) 

15,488. Watcamen’s Time Detectors, M. P. Hardt.— 
(C. C. 7. Hahn, Germany. 

15,439. Parger Bossins, C. G. F. Comnick, London. 

15,440. Srrippina Fisrous Mareriats from Dorrers 
of Carpine Encrnes, J. Walmsley, Huddersfield. 

_——. Pen, &c., Hotpers, W. Hart and W. H. Per- 


on. 
15,442. Starr, &c., Rops and Fasteners, F. J. Hall, 
London. 


15,448. AxLE Bearrnos, G. F. Simonds, London. 

15,444. REPLacine WasTE of WATER in STEAM ENGINES, 
J. Kirkaldy, London. 

15,445. Wire Ropes, T. T. Prest and J. G. Weeks, 
London. 

15,446. Cuarcina Prates for ELecrricaL ACCUMULA- 
tors, 8. C. C. Currie, London. 

15,447. Batt Puzzz, C. F. Minchin, London. 

15,448. TricycLe Horses, &c., J. G. Churchward, 


ndon. 

15,449. ELecrricat Cases, W. T. Glover, London. 

15,450. Treatinc Tannina Extracts, B. ;Nicholson 
and T, Palmer, London. 


2nd October, 1889. 


15,451. Lock for PsorograpHic Dark S.ipes, G. 
Renwick, Birmingham. 

15,452. Strampep Starr Rop Eyes, W. Cole, Ilfracombe. 

—. BorrLe Enve.ors, A. G. Beale, Tunbridge 

ells, 

15,454. Batance Apparatus for Counts of YaRN, 
G. Thomas.—(B. Staub, Germany.) 

ae = 9 Hank Dyerna Macuines, R. Gee, Hudders- 


15,456. Cotp Iron and Sree: Sawina Macurngs, J. 
and I. Hill, Derby. 

15,457. Tosacco Pirgs, H. F. Hill, Sherwood-street. 

15,458. Spanners and Wrencpes, C. A. and F. J, 
Miller, Birmingham. 

15,459. Avromatic Macuings, J. Hall, G. Smith, and 
J. F. Bennett, Sheffield. 

ae Borters with Water, J. Hall, Man- 
chester. 





15,461. THeRmometers, C. Buckley, Huddersfield. 

15,462, Gear for Cycies, R. 8. Wood and W. W. Man- 
field, Manchester. 

15,463. Nicut-Licut Macuines, L. H. Day, London. 

15,464. Banp TicHTeNnInG ApPaRATvs, J. M. Hethering- 


ton, Manc! r. p 
15,465. Mevtinc Cruciste Srezt, &c., D. Rennie, 


ow. 
15,466. DecoRATING INDIA-RUBBER, J. Moseley and B. 
Blundst renal ter 





15,467. Woopengtres or Bassinettes, W. Wilson, 
ndon. 

15,468. Maxinc Rottep Mera Girpers, C. Auty, 
mdon, 

15,469. Stream Enaines, W. Wilson and F. J. Burrell, 
London. 

15,470. CouxTEeR-sinkina Nait-screw, C. W. Yaxley, 
London. : 
15,471. Pygumatic Toy, C. Minton.—(7. Stent, United 

States. 


15,472. Tapues, F. A. Oetzmann, London. 
15,478. LusricaTine Suarts, J. F, Hall and J. Verity, 


mdon. 
ay Decoration of Conrectionery, R. McGhie, 
Ww 


ow. 

15,475. ADVERTISING on PostaL Wrappers, 8. F. Pells, 
Lowestoft. 

15,476. Inpicator for Games, J. Marshall and E. 
O'Kelly, Swinton. 

15,477. CLeansino Woot, I. Singer and M. W. Judell, 


London. 
15,478. Means for Suspenpinc Pictures, F. Cowley, 


mdon. 
15,479. Apparatus for Piayinc Game, F. Cowley, 
ondon. 
15,480. Focussinc Orera Guasses, &c., E. T. de Wogan, 
Lo 


ndon. 
15,481. Pararrin and other Om Cans, J. R. Nott, 

London. 
—_— Putverisinc Cotrron Cake, W. J. Malden, 

mdon. 
15,483. Apparatus for PLayinc Game, F. E. V. Taylor, 


ndon. 

15,484. SypHon FiusHinc Apparatus, 0. Elphick, 
London. 

15,485. GenTLEMAN’s Rina Scarr, A. J. Shepherd, 


mdon. 

15,486. Beatinc Furs, A. J. Boult.—(L. Walther’s 
suvecessor, Markranstadt.) 

15,487. ReoutaTinc Penpciums, W. P. Thompson.— 
(Wendes, Metzger, and Co., Germany.) 

15,488, Sirrinc Cinpers and Asues, W. H. Griffiths, 
Liverpool. 

15,489. Evecrric Meters, F. Teague, London. 

15,490. TeLEPHONEs, T. Smith, Glasgow. 

15,491. Broocn Firrines, T. Wilson, London. 

15,492. Cookinc and Hzatinc Apparatus, C. Lesche- 

itsch, London. 
15,493. Ash Stoprer for Topacco Pips, W. Burley, 


mdon. 
—, Arrixine Postace Stamps, T. H. Hathaway, 
mdon. 
15,495. Or Can, F. Belohlawek, London. 
15,496. Fotpine Caairs for Tueatres, L. E. Granger, 
London. é 
15,497. VeLocipepes, W. C. Lea, London. 
15,498. Moror for CLocks, W. R. Lake.—(The Firm o, 
Friess and Walzer, Switzerland.) 


8rd October, 1889. 


= Coe TRANSPARENT MaTERIAL, H. Brockle 
ndon. 

15,500. IncrEasinc ILLUMINATION of Gas, P. G. Lam- 
bert, Glasgow. 

15 501. Trivets, 8. Saunders, London. 

15,502. STRETCHING ARTICLES of Dress, J. Bedford, 
Sheffield. 

15,503. Pistons, G. Herrod, Sheffield. 

15,504. Wesron’s CenTriruGaL Macaings, J. Laidlaw, 

ow. 

15,505. Communication between MARKER and Firinc 
Party, W. , London. 

15,506. Packina Cases for Botries, &c., J. Nall, 
Barnsley. 

15,507. FIRE-EXTINGUISHING Apparatus, M. Dickinson, 
Manchester. 

15,508. Fire-peTector, M. Dickinson, Manchester. 

15,509. Etectrric Be.is, C. H. Martin, Middlesbrough. - 

15,510. FitTeERING CisTeRNs, G. Notton, London. 

15,511. Warp Beams of Looms, P. F. Baynes and 
J. H. Blackburn, Halifax. 

15,512. Hank Dyeinc Macuinges, R. Gee, Hudders- 


field. 
15,518. Paptocks, J. Mills and L. E. Green, Birming- 


15, 


am, 
15,514. Extracting Corks from Borries, R. M. 
r, Stoke-on-Tren 

15,515. Dressine Steet Rattway Keys, H. K. Bamber, 
Abergavenny. 

15,516. ConstrucTIoN of CRANK-SHAFTS, C. Thompson, 
Newcastle-upon-Tyne. 

15,517. Brake Houper, W. A. Walton, Gloucester. 

15,518. Mortice Locks and Latcues, W. Sturmey, 


gham. 
15,519. VeLocireDE Sappes, J. B. Brooks, Birming- 
ham. 


15,520, Srurrine-Boxes, W. Hartcliffe, Manchester. 

15,521. ARCHIMEDIAN Screws, G. W. Elliott, Sheffield. 

15,522, Ciosine Borries, J. Hope, London. 

15,5238. VentiLators, G. Connell, London. 

15,524. Evectric Betis, F. H. Berry, London. 

15,525. Scissors, H. 8S. Obbard, Cheltenham. 

15,526. Propucine Ozone Warer, B, Graf and F. 
Piekenbrock, London. 

15,527. Sprixes for Retarnmnc Coiiars, &c., of Coats, 
J. rrow, Manchester. 

15,528. Press for Smoxinc Tosacco, T. A. Cahill, 
Manchester. 

15,529. Suirts, J. W. Scott, Manchester. 

15,530. Camera STANDs, W. Boyd, H. 8. Noblett, 
and F. T. Cantle, London. 

15,531. Gaszous Hyprocuioric Acip, W. L. Wise.— 
Solvay and Co., Belgium.) 

a et Supway for Layine Pirss, J. J. Phillips, 

mdon. 
15,533, Lininc WickER Baskets, W. Hazlett, London. 
15,584. SELF-LocKkiInG Batt or Friction Bearixos, C. 


Grant, Bedford. , 
15,535. Puzziz, H. W. Wykcham-Musgrave, Ciren- 
cester. 
15,536. Winpinc and Havutine Enaines, J. Wild, 
Oldha: 


m. 
15,537. Secr-acTiInG CANDLE ExtincuisHErs, G. Lake, 
Liverpool. 
15,538. Screw, E. C. Wren, London. 
15,589. InsEcticipe for TREATMENT of Vines, &c., J. B. 
Alzugaray, London. 
15,540. Tosacco Pirgs, C. Tucker, London. 
15,541. ORNAMENTAL Bracket, J. A. Baker, London. 
15,542. SuppLyine Two Liquors in ONE BARREL, 8. A. 
Evans, Beckenham. , 
a = ga and Reriector, A. R. Stevens, jun., 
mdon. 
15,544. Extension Supports, O. 8. Ruddock, London. 
15,545. Butron-Hooks, W. T. Smith, London. 
15,546. Butron-HooK, J. Yates, London. 
15,547. Porrery Dirpinc Tuss, C. C. Thompson, 
London. 
15,548. Mgasurinc the Fiow of Liquips, J. J. Tylor, 
1D 


on. 
15,549. Metatuic Lixines for Saarrs, J. Chaudron, 
mdon. 
15,550. Nourisnine Drinks, A. Walker and Bovril, 
15,551. Distrisutors of WATERING Vans, W. C. Abell, 
mdon. 
15,552. Puppiinc Furnaces, T. H. Roberts and T. 
Underhill, London. 
15,553. Drain Pipss, F. Jewell, London. 
15,554. PorTABLE GREENHOUSES, T. Wood, London. 
15,555. Removing Master Harr from PELTs, 


‘oO » London. 
15,556. Burrons, H, Bremer, London, 
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15,557. Vevocipepges, E. Easthope, London. 

15.558. Dysg-exrractinc Apparatus, F. Rhodes, 
Huddersfield. 

15,559. Smoornine Irons, P. Neil and W. J. Bulkeley, 
London. 

15,560. Wueex for Cycies, J. A. Bryce, London. 

15,561. Toy Swrrcensack, T. Bailey, jun., London. 

15,562. Toy BacaTette Boarps, W. R. Rumfitt, 


London. 
15 563. Resrvovs Fivurp for Sotperine, J. H. Watkins, 
London 


15,564. Pezzix, R. W. Western, Bath. 

15,565. Exvevopss, G. C. Pulford, London. 

15,566. First Motion to Tram Cars, C. Pilcher, 
London. 


4th October, 1889. 


15,567. Propettiye Venicies by Execrricity, J. Kin- 
caid, E. Manville, and J. E. Waller, London. 

15,568. Marurrine New Wuisktes, &c., J. F. Gallogly, 
Dublin. 

aa. Bett Razor Srrorp Swive.s, C. Davies, Man- 


chester. 
15,570. Jacks, 8. Fallows and G. Haworth, Halifax. 
15,571. Mick Fitters, W. Morton, Edinburgh. 


15,572. Sarery Sappie Bars, J. A. Ducker, Man- 
chester. 

15,578. Vatves for Steam Enorines, A. W. Whieldon, 
helmsford. 


15,574. Om Lamps, H. Defty, London. 

15.575. Om Burners for Apvertisine, &c., H. Defty, 
London. 

15,576. Mary Sprinc Barret for Watcues, J. Burr, 
Bedford. 


15,577. Drivise Caarns of VeLtocipepes, A. W. Kitson 
and 8. Muir, Birmingham. 

15,578. Oreratine Vatves, C. Scott and H. Hodgson, 
Manchester. 

15,579. Toss Expanpers, C. Wicksteed, Kettering. 

15,580. Boxisc Matemes, D. Casey, J. Mantion, and 
G. H. Millen, London. 

15,581. Srampmnc Lencrus of Piece Goops, H. 8. 
Booth. Manchester. 

15,582. Saep Rop for Looms for Weavineo, J. Bridge, 
Accrington. 

15,583. Paorocrapaic and other Dises, F. H. 
Froedman, Dublin. 

15,584. Stream WasHinc Macsine, J. M. Martin, 
Edinburgh. 

15,585. Automatic Apparatus for Dry C.osets, J. 
Easby, Sheffield. 

15,586. Openrne Bripees, F. Hudleston, London. 

15,587. Pianororte Epvucator, P. T. Valprignano, 
London. 

15,588. Rippep Srockines, J. and W. Hearth and 
W. H. Willis, London. 

15,589. Straight Bar Kyirtinc Frames, J. A. Bar- 
foot, London. 

15,590. Cutrise and Bumpise Heets, R. B. Mills, 
London. 

15,591. LypicaTine on Sarps, J. L. Roe-Browne and J. 
Green, Live 

15,592. Mountinc Rotter Butnps, W. Stroudley, 
London. 

15,593. Venzers, A. G. Brookes.—(E. H. Balmforth, 
United States ) 

15,594. Fiour and Frvuit-GatHerinc S#HEaRs, W. 
Buckwell, Suffolk 

15,595. FUNNELS or Vessets, G. Taylor and J. Hope, 
London. 

15,596. CycLomeTers for Venicies, J. W. D. Hoare, 
London. 

15,597. Sewmvc Macuryes, W. Jones, London. 

15,598. ComBrnep Matcu-Box and CiGaR-CUTTER, G. 

head, London. 

15,599. Gas Fornaces, C. Thompson, London. 

15,600. Dust Brys Provipine Sanrtation, O. Bellamy, 
London. 

15.601. Iwprovep Bronzinc Macurves, C. Landolt, 
London. 

15,602. SHarpentne, &c. Currine Tooxs, J. Crichton, 
London. 

15,603. Sash Fasteners, J. H. Austin, London. 

15,604. Vevocipepes, C. M. Linley and J. Biggs, 
London. 

15,605. VeLocrpepes, L. Holt, London. 

15,606. Compination Boor and Suxoe, 8. Silver, 


mdon. 
15,607. VeLocipzpes, W. N. Black, Dublin. 
— Improvep Marine Stream Encive, C. Wells, 


on. 
15,609. Evectrscat Rattway Swircs, F. Z. Bachmann, 
. London. 
15,610. Urttisisc Pressure of Water Surpty, R. C. 
Parsons, London. 
15,611. Lamp Groses and Camwyeys, H. E. Dane, 
London. 
15,612. Mrxmnc Butter, C. Gibson, A. Lilley, and E. 
J. Maas, London. 
15,613. Lockinc Lips on Meta Cans, W. Woolnough, 
London. 
15,614. Disc Pvzzie, O. H. Wagner, London. 
15,615. Ixpian CivuBs and Dums Betts, H. Adler, 
London. 
15,616. Mars Five of Decker, &c., Ovens, J. Read, 
London. 
15,617. Comprsep Mzat Sars and Cover, A. T. Turner, 


London. 
15,618. Vatve Stoppers for Borries, J. Binnington, 


ndon. 

15,619. Repuctnc PressukE Vatve, G. Webb, 
London. 

15,620. Fastenrne for Wispow Buinps, G. W. Stoddart, 
London. 

15,621, Rove for Umpsriias, G. W. Stoddart and H. 

eston, London. 

15,622. Manuracture of Casks, &c., A. Michaux, 
London. 

15,623. Cash Reoisters, J. R. Ward, London. 

15,624, Ferments, W. R. Lake.—(Messrs. Wirth and 
Co., Germany.) 

15,625. Startina Horse Cars, 
London. 

15,626. Toy, R. Handel, London. 

15,627. Fire-zscapes, C. Nittinger, London. 

15,628. Mrsute Recorper for Timexexrer, L. T. 
Pluse, London. 

15,629. Sewinc Macurnes, E. Fletcher and G. W. 
Hills, London. 

15,630. Baxsos, G. K. Jones, London. 

15,631. Pctiugys for Rotter Buirps, O. T. Hobday, 
London. 

15,632. Prixtinc Apparatus, R. Cresswell and B. 
Bloom, London. 

15,633. Securnye Rorzs of Tents, W. E. Bryan, 


Z. Floryanowicz, 


London. 

15,634. Axte-poxes, J. Lones, C. Vernon, E. Holden, 
and R. Bennett, London. 

15,635. Comprsep Notre Paper and Enve.opg, H. 
Johnson, London. 
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15,636. Corp Bir for Horses, &., J. V. Cockcroft, 
New York. 

15,637. Proverss and QvorTaTions Puzzize, R. A. 
Lotty, London. 

15,638. Stop for Doors and Wixpows, P. H. V. Nicolas, 
London. 

oe Apparatus for Warminc Rooms, W. P. English, 


mdon. 
en Apparatus for WarMinc Rooms, W. P. English, 
mdon. 
15,641. Pennotpers, H. Hewitt, London. 
15,642. PappLe Waer.s and Fioatsa, W. O. Horsnaill, 
Birmingham. 
15,643. Recutatinc Evecrric Currents, J. A. King- 
don, London. 
15,644. Waist Beit, M. Isherwood and P. Reilly, 
Manchester. 
15,645. LapLes for Motten Copper, 8. W. Carlton, 
London. 
15,646. House Rervuse Destructor, &c., W. Tupper, 
mdon. 


15,647. Apparatus for Draivixe Tacks, T. Brining and 
G, Lister, London. 

15,648. Wettue Sueet Mera Pirgs, W. P. Thomson. 
—(C. W. Smith, United States.) 

15,649. Apparatus for Opraininc Ammonia, F, Bale, 
Droitwich. 

15,650 Tip for So.es and Hees of Boors, J. Wads- 
worth, Manchester. 

15,651. Paorocrapnic PRINTING =z & 
Lancaster, Birmingham. 

15,652. Purirication of ALKALI Waste, J. Grossmann, 
Manchester. 

15,653. Hypraviic Enoines for Orcans, W. Wads- 
worth, London. 

15,654. Coar Cottar Sprinos, &c., B. Himsworth, 
Sheffield. 

15,655. ManuracrurE of Nirrite of Sopa, J. Gross- 
man, Manchester. 

15,656. Apparatus for Stretcuine Warps, I. Ickringill, 
Bradford 


ord. 
15 657. Pencits, F. W. Forbes, London, 
15,658. Gauorne the Contents of Cass, P. Gaffney, 
u nD. 

15 659. Metuop of Communicatine SicNauts, G. W. 
Moon, London. 

15,660 Nove Dress, J. Sheppard and H. L. M. Wise- 
man, London. 

15,661. Toy, C. Wilmot, London. 

15,662. Swimmune Apparatus, T. Dann, London. 

15,663. reg or Mrxinc Apparatus, R. H. Engel- 

mdon. 

15,664. Crrcurr InreRRUPTOR, C. R. Bonne —( Mix and 
Genest, Germany. 

15,665. Recorpinc WATER-LEVELS, C. R. Bonne —(Mir 
and Genest, Germany.) 

15,666. CLora Fixisainc Macuines, W. Craig, London. 

15,667. Dryinc Hops, C. T. Bastand, London. 

a Rocxinc Apparatus, T. Dixon and J. A. Brooke, 

ndon. 
15,669. ArTiFiciAL AsPHALTE, J. Ersley, London 
15,670. Break Apparatus, J. Bovey and E. Sanders, 


Frames, 


mdon. 
15,671. Bieacuine, L. Schreiner, London. 
15,672. Watcu Protector, E. Hauff, London. 
15,673. LirnocrapPuic Stones, C. Lumley, London. 
15,674. AppLyinG MEpIcAaMENtTs, M. King, London. 
15,675, Cueck Titis, G. Burney and H. L. M. Good- 
ridge, London. 
15,676. Compressep Arr Motor, C. Barnett, Godalming. 
15,677. Vatves, J. Leclaire, London. 
15,678. CoLourninc Matter, W. R. Lake.—{ Wirth and 
Co. Switzerland.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


409,033. Smoxe-Box For Locomotives, F. Gandy, 
Cincinnati, Ohio.—Filed November 1st, 1888. 
Claim.—A locomotive smoke-box havingits periphery 
provided with air-inlets, through which air is admitted 
to assist in the combustion of cinders, said smoke-box 
provided with two concentric exhaust pipes communi- 


[409033] 






cating with the engine cylinders and having separate 
and independent nozzles which terminate in open 
mouths on the same horizontal plane, whereby a 
uniform draught is maintained, substantially as 
described. 


409,005. APPARATUS FOR THE RECORD anp REpRo- 
puction oF Sounps, G@. Bettini, New York, N.Y.— 
Filed April 20th, 1889. 

Claim.—(1) An ap tus for recording and repro- 
ducing articulate and other sound or sounds, ompris- 
ing a diaphragm or other body ante of vibration, 
and having different parts thereof under a s2parate 
uniform tension, and a vibration conductor consisting 
of a body having a common or eentral point or place, 
at which point is placed a projection designed to make 
a record, and arms or projections extending from the 
central point and bearing upon each of the J! isions 
of the diaphragm. (2) An apparatus for recording and 
reproducing articulate and other sound or sounds, 


409,005] 





a 


comprising a diaphragm or other bedy capable of 
vibration, having different divisions or parts thereof 
under separate uniform tension, two or more resonant 
chambers arranged in communication with a vibrating 
body, and a vibration conductor comprising arms or 
projections, one or more of which bear upon each of 
the divisions of the diaphragm, and which converge to 
a common or central point, and a projection attached 
at this common or central point and designed to make 
a record, or to pass over a record already made, sub- 
stantially as described. (8) An apparatus for record- 
ing and reproducing articulate and other sound or 
sounds, comprising a diaphragm or other body having 





different parts or divisions thereof under separate ard 
‘orm tension, two or more resonant c com- 








municating with the diaphragm or other vibrating 
body, and a tube or tubes forming an inlet or an outlet 
from the chambers, and a vibration conductor com- 
rising arms or Pa anos one or more of which 
r upon each division of the diaphragm or other 
vibrating body, and converge to a common or cen 
point, and a projection attached at this point, sub- 
stantially as described. (4) An apparatus for record- 
ing and reproducing articulate and other sound or 
sounds, comprising a diaphragm or other body capable 
of vibration, a vibration conductor compri: arms 
or projections bearing upon or attached to the dia- 
phragm, and an udjustable pin or projection from the 
rame containing the diaphragm, capable of movement 
to bring it in contact with or away from the vibration 
conductor. 


409,048. Rotiise Mitt ror Hoor or Srrap Iron, D. 
Larkin, Pittsburg, Pa.—Filed April 5th, i889, 

Claim.—(1) In a continuous rolling mill for the 
production of hoop or strap metal, comprising one or 
more sets of laterall aemeting eas, or corruga- 
timg rolls and a set of plain finishing rolls, a set of fin- 
reducing rolls located in advance of the finishing rolls 
and comprising a plain roll G and a slightly-grooved 
roll H, the groove L being of rectangular form, sub- 


[409.048] 





stantially as described. (2) In a continuous rolling 
mill for the production of hoop or strap metal, the 
combination, with a train in which one or more sets 
have dished or corrugated deflecting passes, of the 
grooved tables or guides H I, &c., located between the 
respective sets of rolls, substantially as described. 


409,171. Sivece-pry Sprrat Tustno, £. K. Coas, 
Providence, R.1.— Filed January l4th, 1889. 

Claim. —Q1) A metallic pipe formed by winding a 
ribbon of metal upon a mandril, with a space between 
its ive convolutions, and a second strip wound 
over said space and lapping at both edges over the 
edges of the first strip and soldered thereto along the 
meeting faces, substantially as described. (2) A 
metallic pipe formed by winding a tinned strip of iron 


(037) 
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or steel upon a mandril, with a wide space between its 
successive convolutions, then winding thereon through 
a solder bath another tinned strip of iron or steel over 
said space and lapping on to the metal on both sides 
thereof, said two strips being thus soldered together 
along their meeting faces, substantially as described. 


409,183. Jor ror Evecrric Mains, 8. Z. de 
Ferranti, Hampstead, county of Middlesex, England. 
~-Filed March 30th, 1889. 

Claim.—{1) The combination of the inner conductors 
a, coupled by conies or plugs f, and flexible conduct- 
ing strands g, the outer tric ductors b, 
coupled by an extensible tube A, and the insulating 
screens k / m, interposed between the extensible tube 
and the cones fand strands g. (2) The combination. 
with two electric conductors end to end and connected 
by a flexible connection, as g, of the surrounding 
telescopic insulators. (3) The combination, with two 
electric conductors connected end to end, of the 
surrounding telescoping insulators and the —— 
metal tube surrounding the insulators, substantially 
as set forth. (4) A flexible or expansion joint for 
electric conductors formed of a metal tube co. ted 
transversely and secured at one end to the end of one 








length of conductor and at the other end to the next 
length. (5) A joint connecting the end of two lengths 
of an electrical conductor composed of two rings i il, 
surrounding each length near its end at a distance 
apart from one another, a metallic tube, as h, sur- 
rounding the rings on both lengths, and fusible metal 
filling the spaces on each length between the two 8 
and bet the ductor and metallic tube. ( 





$e 


interior conductors, and insulating material separat. 
ing the interior conductors, and their coupling cop. 
nection from the exterior conductors, 


409,181. Conpucror ror Conveying Evecrricrry 
S. Z. de Ferranti, Hampstead, county of Middlese,' 
England.— Filed September 24th, 1888, a 

Claim.—(1) The combination of two concentric cop. 
ductors consisting of the interior metallic tube the 
exterior solid metallic tube b, and insulating material 
filling the space between them. (2) The combination 


of two ic 8 & respectively 
of the interior metal tube a and the exterior soliq 
metal tube 6 and the intervening solid insulatip, 
material c, consisting of paper saturated with paraffin, 
(3) An electric cable or conductor composed of an un. 
insulated exterior solid metallic tube }, an interior 





[409,181] , b 





metallic tube a, and insulating material filling the 
space between them, (4) The joint consisting of two 
pairs of concentric conductors « and 6, the metallic 
cone between the ends of the interior conductors ¢ 
and the socket piece coupling the outer tubes or con’ 
ductors 6. (5) The joint consisting of two pairs of 
concentric conductors a and 6, the metallic cone ¢ 
between the inner conductors, and the socket piece ¢ 
soldered to the outer tubes or conductors b, : 


409,290. CrossHeaD, L. H. Kenyon, Allegheny, Pa. 
Filed August 25th, 1888, 
Claim.—(1) The bination, with a head guide 
having two bars arranged one above the other, of a 
crosshead provided with three gibs arranged one 
above the other in a vertical tier, two of them bearip, 
against one of the bars and the third gpninst the other 
bar, substantially as described. (2) The combination, 
with a two-bar guide, of a crosshead having three 


[409290] 
















gibs, two of which bear against the under sides of said 
bars respectively, the third bearing upon the upper 
side of one of the bars, substantially for the purpose 
set forth. (3) The combination, with the guide bars A 
and B, arranged one above the other, of the cross- 
head C, having the three gibs G, H, and I, arranged 
oe operating substantially as and for the purpose set 


409,178. Seconpary Bartery, €. A. Faure, New 
York, N.Y.—Filed April 18th, 1888. 

Claim.—In an electric battery, the combination of a 

negative element, a positive element, and a diaphragm 
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or septum composed of asbestos, a soluble salt, and a 
silicate, combined together substantially as described. 


409,182. Distrisution or Exvecrricat Enercy, &. 
Z. de Ferranti, Hampstead, county of Middlesez, 
England.—Filed February 19th, 1889. 

Clain.—In a system of distribution of electric 
currents, the combination, substantially as and for 
the purpose set forth, of an alternating current 
dynamo generating high tension alternating currents, 
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a-x-3) 








leads or main distributing conductors connected with 
the poles of the dynamo, one or both of said conductors 

tubular, said conductors being arranged in 
prox! ty and ting devices connected in 
multiple between said conductors, 








A Larce Nuccet.—A splendid nugget of nearly 
_— gold, weighing 461 ounces, has recently been 
‘ound close to Tarnagulla, in Victoria, Australia. 
The locality of the find is a gully known as Iron- 
bark. The sinking is about 4ft., and many nuggets 
of smaller size have been found near the spot. Une, 
15lb. in weight, was found only a few yards distant 
about twenty-four years ago. 


Epps’s Cocoa.—GRATEFUL AND Comrortina.— By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful yng = of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until moe | enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We | cmaee 4 a fatal shaft by 
keeping ourselves well fortified with pure blood anda 
re rly nourished frame.” — Civil Service Gazette. 





n 6) The 
combination of two rigid interior tubular conductors 
or rods, flexible copper strands connecting them end 
to enc, other tubular conductors surrounding the 








e —- with boiling water or milk. Sold only 
Hi London,” Also makers of 


Pp y grocers, labelled—‘‘ James Eprs & Co., 
Homeeopethio Chemists, 
Epps’s Afternoon Chocolate Essence.—[{ADvT.] 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. —THE STEINLEN CENTRAL 
LIGHTING STATION. 


Tux main portion of the lighting carried out by this 
station is in the interior of the Machinery Hall at the 
Avenue de Sufiren end, where some ninety-six arc = 
are installed, and in the exterior courts adjoining the Hall. 
In all, the number of lamps fed from the station is about 
120 arcs and 200 incandescents, The station itself is situ- 
ated at about the centre of the Motive Power Court, and 
is contained in a large building of 13,000 square feet, which 
is devoted entirely to the exhibits of the firm of Messrs. 
Steinlen and Co. This firm, which has been established 
some fifty-five ~_ at Mulhouse in Alsace, was originally 
known under the name of Ducommon, and until recently 
as Messrs. Heilmann-Ducommon and Steinlen, under 
which name the firm appeared at the Antwerp Exhibition 
in 1885. The dynamos manufactured by this house are of 
the Gramme type, with disc armature, and enveloping 

le pieces; the construction of these machines having, 
pan om been considerably improved in several details, to 
which we shall presently refer. The arc lamps, which are 
remarkable for their steady burning, are constructed to 
the original patents of Dr. Stefan Doubrava, of Prague, the 
practical details of the lamp in its present form having been 
Crought out by Messrs. Steinlen. We are pleased to 
be enabled, through the courtesy of M. Steinlen and of 
M. Emile Schlick, engineer of the Mulhouse Works, 
to furnish some particulars of the interesting apparatus 
and the plant for the station. We cannot, however, 


omit to draw attention to the splendid collection of 
machine tools exhibited by the firm, and composing by 
far the largest portion of their exhibit. The castings are 
perfect pieces of work, the machines, which are highly 
finished, are well designed, solidly constructed, and made 
to last. At one end of the building a pavilion is erected, 
in which are fixed about twenty different kinds of 






machine tools, lathes, and machines of precision for metal 
work, connected up to a length of counter shafting, 
which is driven by an electric motor of the firm’s con- 
struction, supplied with current from the Thomson- 
Houston generator in the Machinery Hall. To engineers 
visiting the Exhibition this fine collection of machine 


tools will well repay their attention. We may also 
mention that the works at Mulhouse, which now cover 
a space of 18,000 square yards, and employ 650 bands, 
were the scene of the first application of the electric light 
by means of Gramme machines and Serrin lamps in the 
commencement of the year 1875. The ironfoundry is 
capable of turning out castings up to 25 tons, with an 
annual production of 1500 tons, while the copper foundry 
turns out 100 tons annually. The turning a is fitted 
with 150 lathes, of which the largest will turn a surface 
20ft. diameter, and four of which are placed in line to be 
used independently or together for turning or threading 
lengths up to 150ft. The appliances are varied enough to 
permit of the construction of the smallest machines, such 
as are used by clockmakers, up to the largest machines for 
marine and artillery purposes. Dynamo machines and 
motors are employed to actuate those machine tools which 
are not in continual use, and the entire works are lit 
electrically. The machine employed as a motor to run the 
machine tools in the pavilion above-mentioned at the Exhi- 
bition is of the construction shown in the accompanying en- 
avin, and is mounted on a cast iron pedestal, as shown. 
he field magnets are of oblong section, and the pressure of 
the brushes can be adjusted by the two screws fixed on the 
exterior of the machine, and seen in the figure. The 
well-known A Gramme machine with cylindrical field 
cores and inside commutator is also constructed; in both 
machines the armatures are cylindrical, and the pole pieces 
envelope only the outside periphery. 
e placing of the engines, counter-shafting, and 
dynamos in the central station will be seen in the perspec- 
tive view of the same given on page 332, the space occupied 


by the machinery being 2500 square feet. Steam is sup- | 
ue by two water-tube boilers by Daydé and Pillé, of Creil, | 
rance, which aresituated 250ft.from the station,the steam | 
pipe being laid underground. These boilers areeachcapable 
of furnishing 6000 1b. of steam per hour at 120 1b. pressure. 
Power is developed by three high-speed horizontal engines | 


—4 


excentric when the weight flies outwards by centrifugal 
force. In the Steinlen engine there is only one valve 
controlling both admission and exhaust. Each engine 
carries two pulleys, 5ft. in diameter, keyed on the crank 
shaft outside the girders, as shown, which drive on to the 
counter-shafting belts. The engines run at 200 revolu- 


each of 100-horse power, of whichoneisin reserve. These are | tions and drive the counter-shafting at 300. 

the Reet gy es. range ne c= ag Professor Sweet, The power is transmitted to the dynamos through two 

of Syracuse, U.S., an for which Messrs. Steinlen hold the | lines of counter-shafting, as shown, each engine supplying 

right of construction and working for the whole of Europe. | power on to both shafts. The dynamos, which number 
fe have already given some particulars of this engine | altogether twenty-two, are divided into two sets of ten and 

with an illustration in our report on the Thomson-Houston | twelve machines respectively, that set which is required to 
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exhibit, for whose machinery a straight line engine of | 
American construction was in use. Inthe American type | 
there are two valves, one on each side of the cylinder; | 
one controlling the exhaust, which is on a fixed excentric, 
and the other the admission, which is on an excentric 







| 
"el Bin. 


cc 


SR TTT 
PT) Hi 
Pe 










stil] | 







sj 


dni 








| 
| 
| 





HA 
UT UELHELEEET 


= 


Ps | 
| 










} 
! 






whose throw is regulated by the governor. There are two 
fly-wheels, both inside the girders, one of which carries 
the governor. This is a single weight on a long 








arm uormally held inwards = a powerful spring, | 
and acting so as to shorten the throw of the almission | 








develope the larger power being run off 
the line of counter shafting, which is 
driven by the longest belts from the 
engines. Each counter-shaft is in five 
lengths, with Gresson couplings inserted. 
The shafts can therefore be divided up in 
case only part of the system is required, 
-— and, in fact, any change made between 
the engines and the number of dynamos 
in use at one time. The mounting of the 
counter-shafting is worthy of notice. The 
plummer blocks, of which there are eight 
to each line of shafting, are mounted in 
pairs on bases provided with inverted T 
grooves. These bases are fixed by the 
foundation bolts, and the blocks are bolted 
to the grooves. Each block hasa lug cast 
on each side, which projects in such a 
position as to play between two lugs cast 
on the base fitted with set screws. ‘ There 
are, therefore, four set screws to each 
block, by means of which it can be accu- 
rately fixed in position previous to being 
bolted down. The bed of the plummer 
block is enlarged on each side to form 
an oil tray. The bearing is a thick cast 
iron cylinder lined with white metal, and 
is of special construction. Before the 
shaft is put in to the lower half of the 
bearing, the latter can swivel round a 
vertical axis at its centre, so that it adjusts 
itself exactly to the shaft. The top half 
is bolted to the lower by small vertical 
bolts, and the large bolts which secure 
the cap to the block engage in flats on 
the side of the bearing to prevent the 
latter rotating. The pulleys, which are 
not keyed to the shaft, are all cast in 
halves, being bolted together inside the 
rim and at the hub, the largest sizes 
being also bolted together at the spokes 
dividing the casting. 

The dynamos are mounted on bases 
provided with grooves for adjustment in 
the direction of the belt in the same 
manner as the plummer blocks. These 
bases are mounted on varnished wooden 
sleepers and secured right through to the 
foundation bolts. The construction of the 
dynamos themselves we shall refer to in 
detail presently. Of the twenty-two ma- 
chines five develope a maximum of 350 
volts at 700 revolutions, but are oxly used 
at 250 volts, which are produced with 25 
ampéres at a speed of 650. Four of 
these machines serve to light the twenty 
25-ampére arc lamps in the Machinery 
Hall; that is five lamps in series to each 
machine, while the additional machine is 
in reserve. For the remaining portion of 
the lighting of the Machinery Hall, that 
is the upper and lower galleries, for which 
seventy-six arc lamps of 8 amperes are in- 
stalled, four high-tension dynamos are 
utilised. These machines, which are 
capable of running twenty-five lamps, 
develope 1000 volts at 620 revolutions, 
and are each connected to a circuit of 
nineteen lamps in series, a similar ma- 
chine of the same output being held in 
reserve. 

For the lighting of the arc lamps in the 
exterior courts surrounding the Hal), 
machines of 750 volts at 675 revolutions 
are employed. In all, there are forty- 
five lamps of 8 ampéres divided between 
the exterior courts, the Central Sta- 
tion, and the Decauville Railway terminus, which are 
run by three of these machines in circuits of fifteen 
lamps in series. There are also four spare machines 
of the same output. The reason for this is that the station 
was originally meant to furnish 250-horse power, whereas 
it is now only called upon to furnish 200-horse power. 

For the incandescent lighting in the Machinery Hall, 
four compound wound machines of 110 volts are employed. 
One machine of 100 ampéres supplies sixteen lustres of 
three lamps each—twenty candles—and two are lamps in 
parallel for the lighting of the building containing the 
exhibits of the firm, while another of 150 ampéres serves 
to light four lustres of forty lamps each—sixteen to fifty 
candles—for the staircase at the Suffren end of the 
Machinery Hall, twenty-two lamps—fifty candles-—in the 
civil engineer’s offices, and four in the Decauville station. 
The other two compound dynamos, which are of 150 and 
100 ampéres, are in reserve. The greater part of the 
circuits supplied consisting of arc lamps in series, the 
electrical connections between the dynamos and the 
circuits, are of the simplest kind. All that is required is 
to bring the several circuits to the several machines 
through the intermediary of a commutator, by which 
any machine can be connected to any desired circuit, and 
a reserve machine connected on to any circuit at will. 
This is carried out by connecting the positive terminals of 
a group of five machines to the five vertical bars of a 
commutator, the same being first led through separate 
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ammeters—of the Hommel type—and adjusting resist- 
ances. The four circuits to be supplied are then 
connected to four horizontal brass bars fixed in the 
ordinary way across the vertical bars at right angles, 
and plugs screwed in to make connection between the 
vertical and horizontal bar required to complete any given 
circuit. This system is carried out in the same way for 
each group of machines, the apparatus being affixed to 
the wall behind the lines of dynamos, as seen in the 
perspective view. The resistances are of German silver, 
fad oe a cast iron frame by porcelain insulators, and 
mounted on slate bases. 

The Doubrava arc lamp alluded to above as a part of 
the Steinlen lighting system, is shown in Figs. 1 and 2 
in its practical form for series working. The upper and 
lower carbon holders ure carried directly by the two 
solenoids H H—Fig. 1, these being connected mechanically 
by a cord attached to their interior and passing over a 
pulley at the top. The fixed cores A and B, on which 
the solenoids move by attraction, are maintained constantly 
magnetised by the electro-magnets I I producing the poles 
DE. There are actually four of these electro-magnets, 
as will be seen presently. The rod A is thus magnetised 
throughout with one polarity, while the rod B is magnet- 
ised throughout with the opposite polarity. The side 
elevation—Fig. 2—shows that the core A is fixed actually 
between the two rods connecting directly the poles of the 
electro-magnets on this side of the lamp. The poles on 


the other side are similarly connected by two vertical 
rods and the iron core B fixed between them. The cores 
have the same polarity as the rods on each side of 
one 


them, as they form magnetic mass together 








Mechanically the rods serve as guides to the movement 
of the solenoids by small rollers,as shown. The carbon 
rods are attached to the solenoids at their lower extremity, 
the rod passing in the interior of the hollow iron core, and 
guided at the lower part of the lamp by three small 
rollers, so that it can never touch the core. The cores are 
split throughout the range of movement of the solenoid, 
as shown in the figure. This is simply to allow the free 
clearance of the connection between the lower part of the 
solenoid and the carbon holder, and so as to prevent any 
part of the solenoid from touching the core. Twenty 
grammes difference of weight between the solenoids is 
sufficient to put them in movement. In the figure the 
two electro-magnets I I at the top are seen in plan, the 
like poles produced by each being connected together b 
iron, and forming the opposite poles D E at opposite ends 
of the pair of coils. When the lamp is newly trimmed 
with the proper lengths of carbon, the solenoids are at 
their furthest distance apart, and when the carbons are 
consumed they are again at their further distance apart, 
but in the opposite way, that is, the coil which was upper- 
most before is now the lowest. 

Supposing now that the electro magnets I I are excited 
so that the poles DD are south poles, and the main 
current passes round the two solenoids so as to make the 
upper end of each a north pole ; the left-hand solenoid— 
Fig. 1—will be attracted upwards, and the other repelled 
downwards, thus striking the arc. For producing the 
opposite movement of the solenoids for the purpose of 
feeding, the shunt portion of their winding comes into 
operation, this current producing opposite polarites. The 
only piece of mechanism in the regulation of the lamp is 





that which prevents the carbons separating too great a 
distance when the arc is first struck. The pulley over 
which the cord passes at the top is provided with ratchet 
teeth, and in the direction in which it should rotate for 
the separation of the carbons it encounters a small pawl, 
which if moving on a fixed fulcrum would prevent the 
pulley turning altogether. The pawl, however, has a 
certain play on its pivot, and the pulley in encountering 
it pushes it by the amount of this play, and permits the 
carbons to separate to a given amount and no more. In 
some respects it recalls the Pilsen lamp, but in principle 
differs from it considerably. In the Pilsen lamp, in which 
the cores move and the solenoids are fixed, the mutual 
attraction is required to be constant throughout the 
entire range of movement of the core, and for this pur- 
pose the shape of the core is made conical, while the 
Doubrava lamp requires neither a constant attraction nor 
a symmetrical attraction curve, and consists only of a 
system of electro-magnets and solenoids in which, by 
reversing the current in one part, the direction of move- 
ment is also reversed. 

The inventor places the electro-magnets A B and the 
solenoids C D, as shown in Fig. 7. A closed magnetic 
circuit is formed by the parallelogram of iron cores. 
Through the fixed electro-magnets A B a current is sent 
converting the two vertical sides of the parallelogram 
into south and north poles as shown. If, now, a current 
is sent through the solenoids C D—which are connected 
by a cord over a pulley—producing poles as shown, these 
solenoids will move in the direction of the arrows. If the 
direction of current is reversed in either pair of coils, 
A Bor CD, the direction of movement of the movable 
pair of solenoids will also be reversed. The inventor 
arranges the connections between these coils, in combina- 
tion with an additional resistance and the arc itself, so 
that no current passes through the solenoids C D when 


Fig.5. 
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the arc is its normal length, but when the arc is too long 
or too short a current passes through the solenoids in one 
direction or the other, according to whether feeding or 
separation of the carbons is necessary. This is effected 
by the Wheatstone’s bridge arrangement of connections 
shown in Fig. 8, where the resistance R is equal to that of 
the arc at its normal length, the two electro-magnets 
A B are equal in resistance, and the selenoids C D form 
the bridge. Another arrangement with the same object 
is to split up the electro-magnets into four equal branches 
and combine the whole into a Thomson-Wheatstone 
bridge arrangement. 

The practical form given to the lamp is represented in 
Fig. 4, where the disposition of the solenoids, electro- 
magnets, and cores may be observed, and the additional 
resistance in the form of a spiral of German-silver wire. 
To work these lamps in series it was necessary to add an 
automatic cut-out, which is effected, together with other 
modifications, by the arrangements introduced by M. Emile 
Schlick. These connections are shown in Fig. 5. If the 
carbons are not touching when the lamp is switched in to 
a series circuit, the main current will pass from the 
positive terminal round the four electro-magnets, whence 
it divides; a small portion passing through the fine 
wire of the pair of solenoids and through the thick wire 
coil of the cut-out, while the larger part passes down the 
German silver resistance spiral and out by the armature 
of the cut-out, which is not at this moment attracted. 
The mutual attraction between the solenoids and electro- 
magnets causes the carbons to ee and, once the 
touch, a branch circuit is formed of low resistance rreheces & 
the thick wire coils of the solenoids. The larger part of 
the current therefore passes by these coils and the cut-out 
coil, which causes attraction of the armature of the latter, 





and disconnects the resistance from the circuit, at the 
same time producing the reverse movement of the 


es, 
— 


solenoids and striking the arc. The cores of the electro. 
magnets are made of such dimensions that what. 
ever variations occur in the strength of current 
as will always occur to some extent on a series circuit. 
their magnetic saturation is maintained. The form of the 
lamp for parallel working is indicated in Fig. 6. Here the 
main current passes through the solenoids, and one windin 

of the electro-magnets. The latter are wound compound 

so that the electrical energy absorbed is approximately 
constant whatever fluctuations occur in the Jength of the 
arc. The shunt winding is connected to the carbons, so 
that the difference of potential is increased in this coil if 
the carbons are too far apart, while in the thick wire coi] 
it is reduced and vice versd. In this form there are two 
pairs of solenoids, each pair being rigidly connected and 
moving together ; the four supporting iron rods forming 
at the same time fixed cores to the solenoids and guide 
bars to their movement. The flexible connections for the 
conveyance of the main current to the movable solenoids 
is specially noticeable. A number of fine copper wires 
are taken and wrapped very closely together, in fact, 
overlapping each other, along a cylindrical rod about in, 
diameter. On removal from the rod the coil possesses a 
spring, perfect flexibility and good metallic contact, and 
is covered with a thick silk insulation. This connection 
is also employed in the Pilsen lamp. Engineers and 
electricians visiting the Exhibition would do well to 
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examine this lamp, the working of which is much to be 
admired, and the construction of such a simple character. 
A sectional elevation of the form of dynamo constructed 
by this house is shown in Fig. 9. It will be observed 
that the pole pieces, which are bolted on to the field 
magnet cores, embrace the armature winding on each side 
throughout its entire radial depth. A brass casting, of 
the shape indicated in the figure, is bolted between the 
pole pieces, maintaining their correct distance apart, and 
giving stability to this portion of the machine. The peri- 
seer of the armature is also enclosed by a brass plate 
rame with apertures for the necessary ventilation. The 
armature core is built up of soft ribbon or hoop iron 
wound spirally, and insulated with paper between the 
successive turns. This gives, therefore, an armature of 
the disc form, which is Gramme wound as in the Schuckert 
machine. The whole is mounted on a brass ring of 
section as shown, which is bolted between two brass discs 
on the shaft. An adjustment is provided by means of 
which the discs, and therefore the armature, can be accu- 
rately centred between the pole pieces. In the figure 
the set screws for this adjustment are seen to the right 
of the armature. These pass renee a flange on the 
steel shaft, three set screws, fixed like the upper one 
in the figure, being used to shift the position of the 
armature to the left, and three like the lower one 
to shift it to the right. The machine illustrated 





is the type known as A PG 5, whose output at 615 revo- 
lutions is 731 volts and 8 amperes. An increase of the 
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speed to 655 revolutions produces 786 volts with the same | 8 
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ially to run the long distance circuits of lamps. The 
current. The armature is divided into 72 sections, and | electrical machinery put down is installed exactly as it 
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wound with wire of 1:2 mm. diameter, the outside diameter | would be generally for industrial purposes, the dynamos | 


of the core being 2lin. and the inside 12din. 
noticed that the wires from the armature are brought to 
the commutator outside the shaft, and are inserted into | large circuits. 
holes drilled in each copper segment and secured by set 
screws. The bearing on the commutator side is supported 
by a casting, forming one with the upright, as shown, so 
that the commutator is outside, and the shaft, with the 
wires surrounding it, passes through a clearance space in 
the — casting. The support for the bearing on the 
other side is cast together with the upright, the latter 
being drilled and tapped for the lubricator on the top. 
For hoisting the machine, the lubricator can be removed, 
and a ring screwed in its place. In the side eleva- 
tion in Fig. 10 it will be noticed that the upright is 
divided horizontally across the centre, the top piece 
being secured to the lower by the two long bolts 
shown. All that is necessary, therefore, to remove the 
armature from the machine is to unbolt the four bolts on 
the top, and the cap bolts on the bearing at the pulley 
end, when the armature is perfectly free to be examined 
or removed. The construction and fixing of the rocking 
frame for the brushes will be seen in the figure. The 
eads are screwed into the brush-holder spindles and the 
spindles themselves separated from the frame by insu- 
lating bushes. Fig. 11 is an elevation of the pulley end 
of the dynamo, and the machine is shown in plan in 
Fig. 12. The illustrations show the construction of the 
bearings, which appear to be very well designed, and to 
permit of very good lubrication, while the form is such 
that there is very little of the lubricant lost. Gandy 
belts are, for the most part, used in this station, the 
joints being made with the convenient belt fasteners of 
that name. The running of the two lines of counter- 
shafting and dynamos is —. admired, everythin 

having n installed with the greatest care. The meth 

of dividing up the circuits supplied and running a number 
of small machines adopted by this station with the engine 


It will be — 
an 








FLEXIBLE METALLIC TUBING. 





make it of interest on that account alone. 
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fin. and lin, tubes. 





case of necessity between the units of power and the cir- 


: , : the work to be done. 
cuits supplied. The high-tension dynamos were installed 





ing of a size often required for separate use, 
easy to group together as required for the working of 








because of its practical usefulness. The engravings are made from 
- vbr’ The smaller one will easily coil round a 
power suitably divided, has the advantage of easy control | Circle of 5in., and the larger tube will coil to a radius depend- 


over the distribution and the facility of interchange in ing upon the form adopted, which is chosen with reference to 


oe €50—-——————_ ——— a 
Tue “Engineer ; 


made in the same way. It will be seen that the tube is made 
from a continuous strip of metal pressed into a section some- 
thing like a letter S, and that this continuous strip is coiled 
upon itself in such a way that the parts of its section interlock. 
The form of the section, shown at Fig 3, is that adopted for 
the smaller tubes, and those requiring a good deal of flexibility, 


| as it leaves a small space between the edge of the strip or spiral 


| 
| 
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A REALLY flexible metallic tube is sufficiently a novelty to 
The tube illustrated | 
by the accompanying engravings may, however, claim attention | 


| rough work better. 
| situations where, as in a laboratory, a piece of Zin. tube has to 


coil on one edge, and the space in the groove into which it fits, 
for the introduction of a continuous thin thread of india-rubber 
of fine quality. This is automatically fed into the spiral coil as it 
is made. It is completely encased, and makes the tube quite 
tight when considerably bent, and for gases and liquids under 
small pressure. For steam and for water under very heavy 
pressures, the section shown at Fig. 2 is used. The flexibility 
of this section is not so great, although it is sufficient for most 
purposes, and the liquid under pressure causes the coils to 
press tightly together and make themselves perfectly tight. 


| The tube is about the same weight as india-rubber tube of the 
| same strength, and is made by continuous-action machinery at 
| a very great speed 


It seems to be applicable for most of the 
purposes to which india-rubber tubing has been used, and for 
many it will no doubt prove superior, and stand heavy and 
It will not do for that work and those 


accommodate its ends to fit anything between jin. and fin. ; 
but this sort of thing seems to be one of the few for which it 
will not do. 

The tubing being a spiral or screw, its ends are readily attached 
to end fittings, which are made of various forms for the different 
applications. The tubing is manufactured by the Flexible Metallic 
Tubing Company, and is made of copper, brass, or gun metal. 








Tue Washington Department of Agriculture has just 
issued a report on the work done at the Magnolia plantation in 


| Louisiana during the past year in the manufacture of sugar by the 


' and there treated 


diffusion process, which is described and illustrated in great detail. 
In 1885 the attempt to introduce the process failed by reason of 


| defective —— > 1886 Louisiana cane was sent to 
y the new 


Kansas 
process, It yielded nh ob 
cent. more than by the usual milling process. In 1887 diffusion 
was successfully introduced into Louisiana, and it is to this that 
the report refers. During the current year it will be at work in 
four Louisiana plantations. The practical result is that while 
previously the average yield of sugar per ton of cane on the best 


| plantations was scarcely 1451b., it is now over 2001b. Moreover, 


_ Fig. Lis an_ exterior view of a piece of | method in the sugar-house, and the introduction of improved 
the small tube, aud Fig. 3 is a section of a piece of larger tube ' machinery, 


there is already growing up a more scientific agriculture, a better 
knowledge of the problems of sugar manufacture, a more scientific 
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THE THAMES-BUILT YACHT YARTA. 


MESSRS. STEWARD AND LATHAM, BLACKWALL, BUILDERS, 
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THE STEAM YACHT YARTA. 
On Friday, August 2nd, the steam yacht Yarta, built by 


Messrs. Steward and Latham, South Dock Ironworks, Black- 
wall, made her trial trip from Greenwich to the Nore and back. 





Her length over all is 147ft., length on water line 125ft.; and | 
her moulded breadth and depth are respectively 20ft. and | 


11°75ft. Her draught of water is 10ft. aft and 6ft. forward. Her 
gross registered tonnage is 165, the net tonnage being 106, and 
Thames measurement 230. From these figures it will be seen 
that she is a fine vessel. She is schooner rigged, and built of 
steel, the ship and engines having been constructed under 
Lloyd's special survey. She is fitted with triple-expansion 
engines, the cylinders of which are llin., 17}in., and 274in. 
diameter, with 22in. stroke. The boiler pressure is 160 1b., and 
vacuum 284in., and 120 revolutions. Their indicated horse- 
power is 285, and the mean speed of six runs on the measured 
mile was 11°675 knots per hour. The cabins are very hand- 
somely decorated, the saloon in solid oak, and the state cabin in 


Louis XVI. style, with striped silk tapestry. Altogether, the | 


yacht is a most handsome addition to the existing fleet of our 
pleasure vessels, and is remarkable for being the first built on 
the Thames. 








WEBB’S STEEL BOILERS. 


Iv our impression for June 14th we illustrated a new form of 
steel ooiler being introduced on the London and North-Western 
Railway by Mr. F. Webb. We now illustrate another form of 
locomotive boiler of steel. The drawings explain themselves. 
The object Mr. Webb had in view in working in steel instead 
of copper for fire-boxes was first to get one uniform metal 
throughout the boiler if possible, so as to do away with the 
galvanic action; and seeing that marine boilers are made 
entirely of steel, and work with pressures equally as high as 
those used in locomotive practice, with every prospect of 
success and long life, he thought it quite worth while to try the 
same for locomotive work by giving more freedom for expansion 
and contraction. Secondly, the abnormally high price of copper 
last year caused him to push on with this work sooner, perhaps, 
than he otherwise should have done. Mr. Webb has now two 
engines running, one with each form of the fire-box we have 
illustrated, and, so far, they are working very well, and the 
engines are making steam freely. Of course it will take some 
time before it is possible to ascertain the commercial results; 
but there is every encouragement to go on, and Mr. Webb is 
now making some more boilers of the same kind, so as to give a 
more extended trial. 











THE TOWER BRIDGE. 


In continuation of the illustrations of the Tower Bridge, of 
which we have already published engravings on pages 138, 140, 
179 and 202, we are now enabled to publish the further engrav- 
ings, which will be found on page 329 and on page 336 of this 
impression. Those on page 329 show the architectural features 
of one of the main towers, the elevation being that seen from 
one of the land spans. On the same page is a section of the 
same tower taken transverse to the direction of the length of 
the bridge, showing in the upper floor the positions of the canti- 
lever girders which support what are called the chains for the 


| shore spans, and in the lower part showing the positions of the 


| page 202, for the positions of the high level footway girders and 
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chases of the bascule half-spans of the centre span. 

On page 336 will be found details of these cantilever girders, 
together with some details of the short or shore segments of the 
shore-span chains. Each of these details will be found to have 
descriptive titles, and the sections are marked with letters which 
correspond with those on the lines whereon they are taken in 
the other figures. Reference must be made to Figs. 1 and 2, 


the cantilevers, in order that the arrangement of the inside and 
outside ends of the cantilevers shown in Figs. 13 and 14 may be 
understood. Fig. 17 is an enlarged view of a panelin the front 
of one of the main towers. In all other cases it will be seen 
that the engravings of the parts and the details and sections 
are rendered self-explanatory. In other engravings we shall 
give the main chain segments and details, and the abutment 
towers and bases. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held in the 
Langthorne Rooms, Broadway, Stratford, on Friday evening, 10th 
October, at half-past seven, when a paper on ‘‘Bilge Pumps and 
their connections” was read by Mr. 2 se The meeting was pre- 
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pumps could hardly keep the water from gaining upon them, with 
all their labour. By dint of strenuous effort the steamer was got 
into port, but it was only by an effort, and had the haven of safety 
been further away the ship would have been lost. A parallel case 
was related by the honorary secretary in his experience at sea some 
eleven or twelve years ago when overtaken by a typhoon off 
Formosa. From the seas shipped and the water otherwise 
accumulating, the engine-room and stokehold were flooded 
to the flooring plates; with the roll of the ship the stokehold 
— firing tools, &c., began to move hither and thither, the 

res in the low furnaces were put out by the water, the 
others being merely kept alight by hand firing, the firemen 
dodging the heavy plates as they passed to and fro at every roll of 
the ship. The bilge pumps were choked by the coals and débris, 
the rose oo on the skin of the ship in the bilges were con- 
tinuously being cleared, only to fill up again each time. The pipes 
were then cut above where they were choked and a man stationed 
to keep them clear, the engines meantime for want of steam just 
moving and the pumps throwing very little water. The water was 
also being baled out of the stokehold by ash buckets through the 
ventilators, and only by persistent efforts on the part of the engi- 
neers was the steamer kept afloat until the extreme violence of the 
typhoon was over. In these and other illustrations which were 
given, the great importance of having a good system and arrange- 
ment of pumps and connections was shown, as no doubt danger, if 
not destruction, often results from want of attention to what is often 
treated thoughtlessly, as being of very minor importance in the 





sided over by Mr. W. J. Craig. Mr. Wymer, in the g por- 
tion of his paper, referred to the importance of the bilge pump 
and the great difficulties frequently experienced at sea in keeping 
the rose-boxes clear, when, through stress of weather, the water 
accumulates in the bilges; the danger to the vessel becomes so 
great that it is often a very critical time for both ship and crew. 
In these days more attention is paid to the bilge connections in all 
steamers, but in the early mr of steamships it was a source of 
great worry and hard work to the engineers to keep the bilges free 
from water; even yet, in other than the leading lines of steamers, 
the style of bilge pump and its connections is frequently faulty in 
design. No doubt many valuable lives, as well as ships, have been 
lost for want of a good bilge pump, or owing to a defective arrange- 
ment of pipes and connections. The pole style of pump plunger 
is the worst form possible for a pump which has to lift water from 
any distance below the level of itself ; and frequently the care and 
attention of the engineer, when in a gale of wind, is almost wholly 
i 


y of the engine-room fittings and appliances, Mr. Wymer 
replied to several questions and remarks put forw in 
the course of the discussion, and related several incidents 
which had come under his notice illustrative of the ways in which 
different men behave in emergencies; one by sharp discernment 
and prompt, fearless action, adopts an expedient or uses the means, 
unlikely or otherwise, which lie to his hand; while another may 
succumb under the difficulty without an effort. The proceedings 
were of an interesting, and frequently of a lively character, and 
the Institute is not only sustaining the character it has already 
made, but advancing in strength and authority, if we may 
judge from the large and influential attendance its meetings 
command, The meeting closed with an announcement from 
the regen gr That on Saturday, 19th October, at 7 wd 
a paper on ‘Forced Draught,” would be read b b, Oe 
Williams, from Birmingham ; (2) the reading-room and library 
are open every evening from 5 till 10; (3) the general busi- 





devoted to the bilge connections, and in many cases the eng 
on watch has to strip himself, and crawl below the platform into 
the bilge, in order to clear the roses, thus compelled to leave for 
the time being his other duties in the engine-room. Mr. Wymer 
showed a design of mud box, which he would advocate for all 
steamers. In place of engineers es go down into the bilges 
to clear the roses or pipes, the mud box should be placed on the 
engine-room platform, with a pipe leading direct to the bilge, 
having an open end and no rose, the perforated plate and reser- 
voir for the débris being in the mud box on the platform, where 
it could be examined and cleaned readily, and from where also 
the direct pipe could be examined and cleared of any solid 
obstruction by means of arod. The discussion which resulted at 
the conclusion of the paper was maintained by Messrs, J. Mac- 
farlane Gray, James Adamson, hon. sec., Sommerville, Rowe, Haw- 
thorn, and Bruce, in the course of which several experiences 
were detailed illustrative of the serious defects which have 
existed and still exist in the bilge and ballast pumps and ‘their 
a ments. One case from his own experience was cited 
by Mr. Hawthorn, where during bad weather the ballast 


tank gave out and flooded the engine-room, the coal bunkers 
emptied themselves into the bilges and choked the pumps. The 
greatest difficulty was experienced on the part of the engineer in 
keeping the water out of the furnaces, as the bilge suction pipes 





became filled with coals, and though cleared time aftér time, the 


ness ting will be held on Friday, November lst, at 7 p.m., 
to be followed by a paper on the ‘ Pro and Development of 
the Marine Engine,” by Mr. A. Bel 3 (4) be had received 
letters from various parts of the world, complimentary to, and 
manifesting interest in the Institute. These were indicative of a 
progress which he hoped would continue and be maintained. 








TENDERS. 


List of tenders for curbing, paving, and metalling Penlan-street, 


Pellheli; Mr. Thomas Roberts, Assoc, M. Inst. C.E., engineer :— 

£ 

Messrs. Jones and Williams, Pwllheli.. .. .. .. «. «. 460 

Mr. Jones, Lian’ cb, 64 eS 2G) 9b es 8 Fe - 420 
Mr. Williams, Carmarvon.. .. .. «. «os os . 448 
Mr. Williams, Bangor .. .. .. «. 898 
Mr. E. Williams, Pwllheli (accepted) .. 6: a0 aoe 
Engineer's estimate .. .. .. .. ao 26 so ae 





List of tenders for extension of sea walls, &c., at Criccieth; Mr. 
Thomas Roberts, Assoc. M. Inst. C.E., engineer :— 


£ 
Bie. Wiliiemes, Carmarvom .. 1. 2: 00 0c cc os -» 440 
Rnginetré odate =. eae Sar 
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RAILWAY MATTERS. 


Iv Western Australia hopes are entertained of the 
resumption of the construction of the Midland Railway before long. 


A GENERAL meeting of the shareholders of the Dutch- 
Rhenish Railway, held at Utrecht, has ratified the sale of the line 
to the State. 


A SINGULAR disaster is reported from Cincinnati. On 
Main-street a railway ascends 300ft. within 2000ft., the cars being 
ulled up by cables, A cable broke near the top of the incline, 
Pid a loaded car dashed into another crowded car. Ten persons 
were killed on the spot and twenty injured. 


Tue average number of men employed per diem on the 
Forth Bridge during the three months ending 31st August was 
9993, and the number employed on August 24th was 2023, Only 
one fatal accident, and this we are informed was due to the work- 
man’s own want of caution, has occurred during the quarter. 


In America a new form of semaphore is being intro- 
troduced. The semaphore arm is stightly curved horizontally, the 
curve being parabolic. About half the width of the semaphore 
is covered with a reflecting surface, and the signal lamp, instead of 
showing up the line, shines upon this arm, and a long strip of light 
is thus used as the signal, and its horizontal or oblique position is 
seen at night as in day time. 


Tue directors of the Forth Bridge Railway Company 
on Tuesday visited the bridge by the aid of a gangway over the 
gap at the north girder, and walked on the bridge from the sonth 
to the north shore of the Forth. e first to cross were Mr. 
Thomson, chairman of the Forth Bridge Company and the Midland 
Company, and Miss Taylor, daughter of General Taylor. They 
were followed by Lord Colville, chairman of the Great Northern 
Railway, and Mr. Dent, the chairman of the North-Eastern Com- 
pany. The party returned to Queensferry by steam barge. 


Tue reason for the presence of the Royal Engineers in 
the Public Works Department of India, Indian Engineering believes 
is to provide a reserve in case of war, and says:—‘‘ We don’t know 
how many men are needed besides those in military works, but 
surely the railway branch is the last on which they should be em- 
ployed. We daresay that there is some explanation for it which 
we do not know, but it seems to us that if the railway administration 
was suddenly to change hands, just when troops and stores were 
being pushed to the front, it would lead to inevitable confusion 
and disaster.” 


Tur Baldwin Locomotive Works are to build for the 
Erie Railway Company three more of the large ten-wheel nger 
locomotives of the same type as those recently built for that road. 
The Railroad Gazette says these engines represent the heaviest class 
of nger motors in service, and their use increases the belief 
that the six-wheeled coupled locomotive will be the engine adopted 
for heavy — service in the near future. These locomotives 
have 20in. by 24in. cylinders, 68in. drivers, weight 127,000 lb. 
exclusive of tender, and have 97,000 lb. available for adhesion. 
They are adapted for burning anthracite fuel. 


ARRANGEMENTS have been made to test the great 
advantages repeatedly claimed for Milford Haven as the English 
terminus of the great Atlantic steamship lines. The City of Rome, 
belonging to the Anchor Line, which left New York on Wednesday 
for this country, will call at Milford Haven for the purpose of landin 
panes and proceed afterwards to her customary termina 
point, Liverpool. Messrs. Henderson Bros., the managing owners 
of the Anchor Line, have taken this step purely as an experiment, 
and upon its result will depend the question whether Milford Haven 
shall in future be the first port of call for the steamers of the Line. 
The Great Western Railway Company, which is largely interested 
in the pregaeey and future of Milford, bave been consulted, and 
upon Messrs, oy eayey t ape "; Aug a hundred first- 
class passengers by the City o me, they have agreed to conve: 
them with all speed through to London. , 


Iv a report to the Board of Trade on a collision which 
occurred on the 24th of August at Musselburgh, on the North 
British Railway, when a train from Edinburgh, consisting of 
thirteen vehicles in all, when entering Musselburgh at 10.7 a.m., 
came into collision with the buffer stops, at a speed of about two 
miles an hour, thirteen passengers having complained of injury, 
Major Marindin says :--“ This collision, which was a very slight 
one, was due first to the driver omitting to get his train under 
such command when entering the station that he could stop it by 
the use of the hand-brake only, and then to the failure of the con- 
tinuous brake to complete the stop when the wheels of the engine 
were skidding, either because it was not applied soon enough, or 
because the handle was out of order. It was examined after the 
collision and found to be in good order, and the evidence of the 
guard is to the effect that the brake acted properly. The engine 
is so fitted that the steam brake on the engine and the Westing- 
house brake upon the train are applied by two different handles. 
1 understand that many of the North British engines are fitted in 
this manner, and it would be better if they were altered so that by 
one action both brakes could be applied.” 


A REPorT has been issued on the collision which 
occurred on September 7th, at York Station. on the North-Eastern 
Railway, when a Lancashire and Yorkshire train from Manchester 
came into collision with the buffer stops at_ the end of No. 6 dock. 
No vehicles left the rails, except the bogie of the engine, which 
mounted the platform, but the buffer stops were broken down and 
the platform masonry was much damaged. Thirteen passengers are 
stated to have complained of injuries, none of which were serious. 
Major Marindin says: ‘‘ These buffer-stop collisions are a great deal 
too common, and I do not believe that they will cease to take place 
until drivers are forbidden to use their continuous brakes to stop 
with at terminal stations, except in cases of emergency, when they 
find that the hand-brakes are not sufficient. At the time of the 
collision the driver had been on duty for about 3} hours only, but 
the evidence discloses the fact that upon the previous day he had 
been on duty for 154 hours, In the last accident upon the Lanca- 
shire and Yorkshire Railway which I investigated, I had to cail 
attention to the excessive hours of duty of a driver, who had been 
re he over pra ge sm —s as such long hours are neither fair 

e men nor safe for the travelling public, it is high time that 
they were put a stop to.” — se 


Tue report of the general manager of the Ceylon 
Government Railways for the past year shows a high state of pros- 
rity and efficiency, especially when it is remembered that the 
eylon Railways, with heavy gradients of 1 in 44 and sharpe curves 
of 330ft. radius, are of an exceptional character. Each year since 
1883 has shown increased receipts, and the net profit has now risen 
to nearly il per cent, on the outstanding capital. No extension of 
the lines has been made since 1885, and the total length is now 
just under 18] miles, At the present time lines to Uva and Matara 
are in progress, but these are not included. The total receipts 
amounted to Rs, 33,87,658, and the expenditure to Rs. 15,05,680, 
ving a profit of 10°78 per cent. on the capital of Rs. 1,74,54,714. 

e number of passengers, excluding season ticket holders, was 
2,182,298, the increase of 216,018 being largely in coolies travelling 
in gangs at a reduced rate and in natives travelling short distances, 
both a increased planting and general prosperity. The 
goods traffic has also largely increased. at was Tos, 182 tons and 
Rs, 23,02,969, or 30,887 tons and Rs, 3,39,959 over the previous 
year; rice and tea are being carried in ever-increasing quantities, 
while coffee, cinchona, pl go, and manure have decreased. 
The working expenses, which in 1886 were 54 per cent. of the 


receipts and in 1887 were 49°7, have beon further reduced to 44°4 
per cent, 








NOTES AND MEMORANDA. 


In Greater London 3435 births and 1644 deaths were 
registered last week, corresponding to annual rates of 31°8 and 
15°2 per 1000 of the estimated population. 


Durine last week 2595 births and 1321 deaths were 
registered in London, The births were 140, and the deaths 215, 
below the average numbers in the corresponding weeks of the last 
ten years, 


THE annual London death-rate per 1000 from all causes, 
which had increased in the five preceding weeks from 14°0 to 16°6, 
declined again last week to 15°8. During last quarter the mean 
death-rate was 16°5 per 1000, and was 2°5 below the mean rate in 
the corresponding periods of the ten years 1879-88. 


Proressor C. Ricnwarpson, of the American Agri- 
cultural Department, says that the average amount of water con- 
tained by flours of eight Eastern States which he examined, was 
12°49 per cent., while Milanessta and Dakota flours only contained 
8-96 per cent. From these figures he deduced that, ‘‘ other things 
being equal, a barrel of Western flour would make more bread than 
a barrel of Eastern flour.” 


Mr. J. Witson Swan read a paper before Section A of 
the British Association on ‘‘Chromic Acid as a Depolariser in 
Bunsen’s Battery.” When chromic acid became an article of com- 
merce at a moderate price, it occurred to the author to see if he 
could not obtain a substitute for the nitric acid of the Bunsen 
battery. As the results of his experiments he finds that a solution 
of the composition nitric acid one part, chromic acid two parts, 
sulphuric acid five parts, and water five parts, gives results equal 
to that obtained with nitric acid, 


Tue last returns of the central statistical bureau at 
Stockholm give the population of Sweden at the end of 1888 as 
4,748,257 against 4,717,189, at the end of 1886. The rural popu- 
lation amounted to 3,888,049, and the urban to 860,208, but the 
latter is increasing steadily. The number of males was 2,301,104, 
and of females, 2,447,153. The following are the populations of 
some of the principal towns :—Stockholm, 234,990—in 1886 it was 
223,063; Gothenburg, 99,647 ; Malmo, 46,283; Norrkiping, 30,836; 
Gefle, 22,019 ; Upsala, 21,710; and Carlscrona, 20,354. In the 
case of each of these towns there has been a comparatively large 
increase since the census of 1886. 


Ix the North Pacific the greatest depression is 4655 
fathoms, in latitude 44 deg. 55 min. N., longitude 152 deg. 
26 min. E. The next deepest sounding in the Korth Pacific is 
4475 fathoms, in latitude 11 deg. 24 min. N., longitude 143 deg. 
16min. E. Asin the Atlantic, the greater depths appear to exist 
in the western part, and particularly off the coasts of Japan. In 
the South Pacific the greatest depths were supposed, up to a 
recent period, to be in the eastern part. Within the last two 

ears, however, greater depressions in the western part of the 

uth Pacific, one spot sounding 4430 fathoms in latitude 24 deg. 

37 min. S., longitude 175 deg. 08 min, W., and another twelve 
miles farther south, 4298 fathoms have been found. 


Tue Commissioner of United States Patents has 
filed with the Secretary of the Interior the preliminary report of 
the operations of bis bureau for the year ended June 30th, 1889. 
There were received during the year 36,740 a for patents, 
808 applications for design patents, 101 applications for re-issue 
patents, 1281 applications for registration of trade marks, 772 
applications for registration of labels, and 2345 caveats, making a 
total of 42,047. The number of patents granted during the year, 
including re-issues and designs, was 21,518; number of trade marks 
registered, 1111; number of labels registered, 312; making a total 
of 22,941. The number of patents withbeld for non-payment of 
final fees was 2858; number of patents expired, 11,920. 


A SUBTERRANEAN river has just been discovered in the 
district of Miers, in the Department of Lot. Miers is in the heart 
of a wild mountainous country, in the deepest recesses of which 
caves and grottos are found. The other day two explorers—M. 
Martel and M. Gaupillat—discovered the river at the bottom of an 
abyss known as the Pit of Paderac. Returning thither with a fold- 
ing boat, made of sail-cloth, they worked their way down stream 
fora couple of miles through a succession of wonderful grottoes 
sparkling with stalacites, ey found seven lakes on their way, 
and had to shoot thirty-seven cascades or rapids. The two 
explorers intend to start on a fresh expedition to ascertain if 

ible, the outlet of this unknown river. They conjecture that it 
Joins one of the heads of the Dordogne, six miles from the abyss. 


Tue number of persons employed in 1888 in and about 
mines in the United Kingdom under the Coal Mines Regulation 
Act was 534,935, of whom 3935 were women working above ground. 
In these mines there were 821 fatal accidents and $88 deaths, the 
number of accidents being nine less than in the preceding year, and 
the number of deaths 107 less, There was one fatal accident for 
every 652 persons employed, and one death for every 602 persons 
employed. These ratios are more favourable than in any preceding 
year. The total quantity of material wrought was 182,660,163 tons, 
of which 169,935,219 was coal, and 8,635,032 ironstone, the rest 
being fire-clay, oil shale, and other materials, being a total increase 
of 9,610,368 tons compared with the preceding year, the increase 
of coal being 7,815,407, and of ironstone 1,065,114. 


WHEN a metal such as mercury is allowed to run into 
an electrolyte, and the stream of metal is connected by a wire with 
a layer of the same metal at the bottom of the vessel, evidence of 
an electric current is generally obtained. If the metal which runs 
in is isolated, it acquires a constant potential after a very short time. 
The E.M.F. of a battery in which one element is a stream of 
running metal is quite different from that obtained with the same 
metal at rest. Experiments were made with mercury, and with 
— amalgams of copper and zinc, which in ordinary batteries 
behave like copper or zinc alone, The normal difference of poten- 
tial between a metal and a solution of one of its salts in contact 
with it is nil. The E.M.F. of a cell of the Daniell type is the sum 
of the difference of potential between the two liquids in contact 
and the difference ds potential which would exist if the two metals 
were in contact. From this it follows that the difference of poten- 
tial between two salts of the same acid, plus the difference of 
potential between the two metals in contact, is proportional to the 
quantity of heat developed by the substitution of the one metal 
for the other in the salt of the particular acid which is present, 


PropaBLy no article of merchandise has been studied 
so well with a view to adulteration as rubber. We have met with 
many samples of cotton goods wherein the added matter averaged 
half the total weight, but in a recent trial it has been proved that 
55 per cent. of foreign materials is not an uncommon thing to find 
in even what are considered good samples of commercial rubber, 
The rubber in question contained 45°27 of pure rubber and 54°73 
of mineral matter in the hundred parts, the mineral ingredients 
being made up as follows:—Whiting, 20°75 parts; steatite, 9°03 
~~ barytes, 6°70 parts; litharge, 7°50 parts; sulphur, 5-40 
ampblack, 2°30, The vulcanisation of this mixture with rubber 
was effected by heating for ninety minutes at 287 deg. Fab., or 
equivalent to 40 1b, steam pressure. Of course, we do not wish to 
infer that the mixing of the foregoing ingredients with rubber 
must necessarily be looked upon as a sophistication. There are 
many purposes to which pure rubber could not be applied; but 
seeing that the usual trade mixtures enable it to be put to such 
very diverse uses, consumers should be able to specify the exact 
kind they require. The Scientific American remarks:—“ It is an 
acknowledged fact that the use of rubber bas, to a large extent, 
been given up in chemical works, on account of the uncertainty of 
its longevity.” 


MISCELLANEA, 


Tue Company Cockerill will, it is said, make an 
attempt to establish direct communications by steamers between 
Antwerp and Morocco, 


Arter being manager of the Stockton Forge Company’s 
works for seventeen years, Mr. Panton has been appointed general 
manager of the Tees-side Iron and Engine Works Company. 


Tue Metropolitan School of Shorthand and type- 
writing and copying offices are being removed from Lonsdale- 
chambers, Chancery-lane, to new premises at the corner of Breams- 
buildings, Chancery-lane, 


Tue directors of the Union Steamship Company, in 
arranging the interior of the company’s new headquarters, South 
African House, 94 to 96, Bishopsgate-street, have set aside on the 
ground floor a large room for the use of merchants and others 
coming home from South Africa as a meeting-room, reading- 
room, &e, 


THE new Mauser magazine rifle has been definitively 
adopted for the rearmament of the Belgien army. The Liége 
syndicate of manfacturers will have to furnish 300,000, and the 
cost of each rifle will be about 80f. The manufacture of the cart- 
ridges to be kept in store for the new rifles will also be a very 
important affair. 


A Boarp or TravE Report has been published on the 
explosion due to collapse of furnace tubes in the boiler of the 
Queen of the Isles, of Liverpool. The collapse was due to heavy 
incrustation, and to failure on the part of the men in charge tc 
draw off salt water. Neither the first nor second engineer in charge 
held certificates. 


WE have received a series of thirty-four lithographic 
plates, 8} x 5}, printed on thick paper, containing drawings from 
practical examples in applied mechanics, by Thos, Jones, M.I.M.E., 
teacher of engineering science at the Central Board-school, Man- 
chester. Also by same author, a set of four small cardboard work- 
ing models of slide valves of four kinds. These are all very cheap 
and very useful to learners in engineering. The mechanical 
examples are well chosen, and are accompanied by useful data. 


On the 10th inst., at Chapel-en-le-Frith, Derbyshire, 
Messrs. Hepper and Sons held an important sale of draught and 
nag horses, the property of Mr. J. P. Edwards, the contractor for 
the Dore and Chinley Railway, which attracted an unusually large 
number of buyers, Mr. Edwards’s reputation fog keeping good 
horses being well known, and the competition béing very keen. 
The fifty-one horses sold realised an average of £46, the highest 
being sixty-five guineas. 

A BENGAL iron and steel company has been formed to 
acquire a lease, to be granted by the Secretary of State in Council 
of India, of the property known as the Barakur Ironworks, in 
Bengal, and to develope the property, with the coal mining rights 
included in the lease. The capital is £150,000 in £1 shares, of 
which 150 are founders’, The property to be acquired consists of 
about 4578 beegahs—1500 acres—of land, with deposits of iron 
ore and coal, two blast furnaces, a foundry and necessary subsidiary 
buildings, and adjoins the Barakur branch of the East India Rail- 
way, from which sidings have been constructed into the works. 


Her Magesty’s Ambassador at St. Petersburg calls 
attention to the fact that workmen and other persons who are 
taking employment in Russia should enter into formal written 
agreements with their employers. These documents should be 
executed before a notary, whose signature ought to be certified 
by a Russian Consular officer, an attestation, as required by 
Article 485 of the Russian Code of Judicial Procedure, made by a 
Russian Consular or Diplomatic authority, to the effect that such 

reements are drawn up in accordance with the law of the country 
where they are executed, should in each case be attached. Unless 
the —— is taken to observe strictly the formalities required 
by Russian law in these matters, foreigners may be unable to 
enforce their rights in courts of justice in Russia, should a necessity 
arise for recourse to legal proceedings. 


An agricultural exhibition is to be held in Vienna 
during the months of May till November, 1890, under the auspices - 
of the Imperial and Royal Agricultural Society in that city. The 
object of this exhibition is to give as complete a representation as 
possible of the actual condition of agriculture, forestry, horticulture, 
gardening, &c., and to promote and diffuse a knowledge of the 
latest inventions and discoveries relating to those subjects. As it 
would be extremely desirable that the United Kingdom should 
take a leading part in this interesting exhibition, the Acting 
Consul-General for Austria-Hungary writes:—‘‘I should feel 
greatly obliged if you would kindly bring the above to the notice 
of your readers, Full particulars concerning terms and space can 
be obtained by writing to the General Comité der k.k. Landswirth- 
schafts-Gesellschaft, 1., Herrengasse 13, Wien, Austria.” 


At the drawing of the prizes of the Panama Lottery 
Bonds, M. Brunet, Judicial Liquidator of the Canal Company, 
stated in effect that he was seeking to dispose of the assets of the 
Company, which consists in the value of the concession, the plant 
on the Isthmus, and the work executed, all of which would revert 
to the Colombian Government if he failed to find a company willing 
and capable to complete the cana]. In order to beable to find such 
a company it was absolutely necessary to prove the practicability 
of constructing the canal. He had, therefore, nominated a tech- 
nical commission, including three foreign delegates, to study the 
subject thoroughly, and its members were men of such independ- 
ence and loyalty that their judgment could not be suspected by 
any one. Five members of this commission would go to the 
Isthmus of Panama to study the question on the spot. It will pro- 
nounce on the length of time required for the achievement of the 
enterprise, with the object of obtaining from the Colombian 
Government the requisite prolongation of the concession. It will 
determine the final cost of the work, for the carrying out of which 
Mr. Brunet says he will seek to procure in France the necessary 
capital. 

At the last meeting of the London Association of 
Foremen Engineers and Draughtsmen, a paper was read by Mr, 
Powrie on ‘Cable Tramways;” his remarks were copiously illus- 
trated on the blackboard, showing the details of the machinery in 
use on the cable tramway at Highgate Hill. He stated that cable 
tramways were of American origin and invention, and were intro- 
duced into this country by a Mr. Train, but at first, owing to their 
imperfection and popular prejudice against them, but little pro- 
gress was made, They have been in successful operation in 
America for fifteen years, the first in this country being that at 
Highgate-hill, London, which has been working very successfully 
for four years, This line is a mile long, and is a severe test of the 
system, having several curves and variations of grade, being a single 
track with two or three passing places, and other difficulties to 
contend with. The engines and machinery for working the line 
are in a building a few hundred yards from the top of the line on 
the descending side, and the cable, which is endless, is guided into 
and out of the engine-house by pulleys 8ft. in diameter, The cable 
is of steel wire laid on hemp core, and is lin. diameter, and runs at 
about 5°50 miles per hour average. The whole machinery works so 
smoothly that there is practically no noise in the engine-room, 
except that caused by the clicking of the valve gear of the engine. 
The cars are of two kinds, the American cars having an open carin 
front and an ordinary passenger car trailing behind ; the others are 
single cars, which are fitted with gripping and brake gear, and 
supported on a four-wheeled bogie at each end. They are fitted 
with brakes on the wheels in addition to slipper brakes of extra 
power, so that they will stand with safety on the steepest part of 





the line, 
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THE CARDIUM.? 


ILLUSTRATING THE NATURE OF PRIME MOVERS AND 
THE TRUE CORRELATION OF NATURAL PHENOMENA, 


By JoHn GAMGEE. 


TENNEMAN, in his history, confidently articipated that the dis- 

ites which, from the days of Thales, have ome the pro- 
Raat thinkers of every age, must in the end result in the dis- 
covery of true philosophy. ‘ie remote is that haven of rest for 
perplexed humanity, it is not easy to conjecture. The vn gd 
pursuit of the historical and inductive methods is attended by 
mingled disappointment and regret on the part of an investigator 
old enough to shatter the bonds of authority and bold enough to 
attempt new interpretations of the correlation of natural pheno- 
mena. In zealously tracing the history of science, directly bearin 
on such inquiries, we soon find that current doctrines and accep! 
natural law are in many instances devoid of solid foundation. 
The longera false doctrine, or an erroneous generalisation, ensnares 
the human mind, the more difficult is it to teract the mischief 


defects and merits of all kinds of steam generators, One and all 
failed in not permitting the free circulation of the heated liquid 
under pressure, and every engineer knows the waste incidental to 
languid convection and the abundant deposit which then forms on 
the heated metal surfaces. Again physiological considerations 
came to my aid, and, in regarding a simple animal cell as a typical 
prime mover, I formed the idea that the solid resisting walls, the 
solid contents constituting channels for circulation, the liquid 
moving under the influence of elastic air admitted in respiration 
fulfilled the conditions for an interaction of bodies, which afforded 
a rational explanation of internal motion, and the relation of any 
true prime mover to its environment. Z 
A closed cell of elliptical section provided with a tube to admit 
water downwards, discharging at or near the lower end of the 
closed chamber, and a delivery tube extending some little distance 
into the upper part of the cell and long enough to reach the steam 
space ofa boiler, at once produced an automatic pump. This ‘‘forced 
convection,” or triple tube as I have termed it, insures an absolutely 
uniform and abundant circulation at all pressures, and rectifiesall the 





inseparable from false teaching. I am ina position to point to a 
startling illustration of this from my own experience. We are all 
acquainted with the investigations conducted by Mr. Joule and Sir 
William Thomson which resulted in the demonstration that gases 
expanding without overcoming resistance are not cooled. Rarefac- 
tion, per se, had been regarded as a sufficient explanation of 
lowered temperature, but a very able inventor—a physician 
physicist almost unknown to fame—Alexandra Gorrie, the original 
designer of a compressed air freezing machine, first demonstrated, 
fifty years since, that expansion in lifting a piston in an engine 
cylinder could alone render compressed air operative in a refri- 
gerating apparatus. The original idea which led to the adoption 
of the cycle was doubtless economy of power in compression, but 
incidentally the physical truth was established, a truth made the 
special subject of experiment in a laboratory many years later, and 
then published as a new discovery. 

In 1878 I first instituted inquiries as to the behaviour of gases 
and liquids in closed circuits, having, as a physiologist, conceived 
the idea that the true mechanism of the blood’s circulation might be 
determined in the laboratory. In this I was only following Dr. 
Ihomas Young who, in the Croonian lecture for 1808, ‘‘ On the 
Functions of the Heart and Arteries,” said, “As far as the functions 
of animal life depend on the locomotion of the solids or fluids, those 
functions must be capable of being illustrated by the consideration 
of the mechanical laws of moving bodies.” I was thus led to 
pursue an inquiry the end of which is not yet, but which has con- 
vinced me of the totally insufficient grounds on which current 
theories of energy are based. The first most interesting fact came 
to my knowledge as the result of a beautiful experiment on the 
20th December, 1880. I liquefied anhydrous ammonia, expanding 
it in a compound engine, developing about 9-horse power, the 
engine cylinders being soon coated with a thick layer of ice. The 
rejected liquid and vapour passed into the refrigerator of an ice 
machine. I had instituted careful inquiries as to any previous 
attempts of the kind, and an interesting letter from Mr. Hirn had 
assured me that experiment alone could determine whether this gas 
would behave like steam when freely expanded against an engine 
piston or like ether in exceptional behaviour under pressure. 

e great charm of experiment is its suggestiveness, and I formed 
an opinion, abundantly justified by later experiments, that the 
rejected gas might be re-comp: without the manifestation of 
heat of compression, which was the very foundation of the modern 
science of thermo-dynamics, and is in accordance with universal 
belief. The practical difficulties in handling anhydrous ammonia 
led me to experiment with air, and in 1882 I erected an apparatus 
consisting of a series of ejectors or water jets with compressing 
chambers, guarded by check valves, into which I compressed air in 
any volume and at any speed without heating. The small volume 
of water pumped rose in temperature by friction above the tem- 
perature of the air compressed, so that the hot water could not be 
said to cool the air, which registered in the main receiver one or 
two degrees below the temperature of the circumambient atmo- 
sphere. I sought the explanation, and, about eighteen months 
later, suddenly perceived that the flowing of air into the centres of 
no pressure in the water jets at high velocity, a kind of self-com- 
pression occurred, the air penetrating the tubes in which pressure 
was rising without work being done on it, hence no heat. Winds 
impinging on our bodies are cold, notwithstanding the undoubted 
increase of gaseousdensity from the penetration of gas into gas. 
This law that “‘gases are mutually passive and pass into each 
other as into vacua,” we owe to Dalton. Ina paper on “The Con- 
stitution of Gas,” read in 1801, he embodied this idea, and in 1826 
he wrote :—‘‘It appears to me as completely demonstrated as any 
physical principle, that whenever two or more . . . gases or 
vapours . . . are put together, either into a limited or un- 
limited space, they will finally be arranged, each as if it occupied 
the whole space and the others were not present, the nature of the 
fluids and gravitation being the only efficacious agents.” 

Clerk Maxwell, in his ‘Theory of Heat”—p. 28—remarks that 
‘*Dalton’s law sometimes stated as if portions of gas of different 
kinds behaved to each other in a different manner from portions of 
gas of the same kind, and we are told that when gases of different 
kinds are placed in the same vessel, each acts as if the other were 
avacuum.” ‘This statement, properly understood, is correct; but 
it seems to convey the impression that if the gases had been of the 
same kind some other result would have happened, whereas there 
is no difference between the two cases.” Liquids and gases mingle 
with great ease. Water dissolves oxygen, carbonic acid gas, and 
other gases very readily; and without this the ocean could not 
claim to be the cradle of life. ; 

It is not my intention to-day to enlarge on this fundamental and 
most important determination, that the compression of air is not a 
function of temperature, and have simply to announce that I am 
prepared to substantiate, in the most unequivocal manner, the verity 
of my observations and the validity of the explanation which cost me 
many anxious momentsand laborious investigation. Icommunicated 
them to a most influential Fellow of the Royal Society in 1885, but to 
this day have had no acknowledgment of my private communication. 

Suffice it for the moment to say that a gas accumulating under 
pressure by induced currents of gas into gas, remains at or near 
the temperature at which it is admitted into the apparatus. In 
other words, the heat, regarded as the inevitable attendant of 
gaseous compression, is due to work done on the gas by the adop- 
tion of vicious and wasteful mechanical methods. A perfectly 
elastic body penetrating a perfectly elastic body meets with no 
resistance, hence no work is performed and there can be no 
resultant heat. Profoundly interested in artificial refrigeration for 
the disinfection of yellow fever ships, as I had formerly been in 
relation to cattle plague prevention, my attention was strong] 
directed tothe economy of motive power. Wideasthe field of mene | 
was, it compelled careful study of many problems. I experimented 
much with lowtemperature engines, a heat unit being supposed equi- 
valent to so many foot-pounds of work whatever the temperature. 
The fundamental mistake in this thermo-dynamic statement I dis- 
covered early to be, that whilst a certain amount of work invariably 
led to a definite equivalent heating of every pound of liquid sub- 
jected to the action of revolving paddles, that heat could not be 
converted into the equivalent amount of work or any work of whichit 
was the resultant. The perfect heat engine was theoretically reversi- 
ble. Asa matter of fact, this I found to be based on pure illusion, and 
though universally conceded as a truth susceptible of mathematical 
demonstration, experimental inquiries have ever failed to justify the 
assumption. Bodies expanded or deformed by heat partially transmit 
the work which insuresa high temperature to other bodies, but the doc- 
trine of Heraclitus, that fireisthe prime mover of nature—a doctrine 
universally accepted to this day—cannot long withstand theinroadsof 
just inquiry and sound philosophy. The boiling of liquids attracted 
my attention in a special manner, and I had occasion to study the 








defects of sluggish boilers liable to incrustation. We thus boil liquids 
with minimum waste of fuel atall temperaturesand pressures, Per- 
haps my hearers may not be astonished when I tell them that this 

dingly effective and simple contrivance has been looked at by 
most experienced boilermakers and pronounced as not suited to 
their designs. I do not state this with the slightest feeling of 
resentment, but only as another instance of the veil drawn over the 
eyes of inteliigent men in all pursuits, scientific or industrial, by 
preconceived ideas, 

The world has been cautioned, over and over again, but all to 
little purpose. As Sir John Herschel says in his ‘‘ Astrenomy,” 
“*The student ought to prepare his mind for the reception of truth, 
and strengthen himself for the unprejudiced admission of any con- 
clusions supported by careful observation and logical argument— 
an intellectual discipline which forms one of the most important 
ends of all science—the ‘euphrasy and rue’ with which we must 
‘purge our sight’ before we can receive and contemplate as they 
are the lineaments of truth and nature.” Men are never open to 
conviction by the first onslaught on pet theories. The boiler- 
maker or scientific engineer, having learned that abundant heating 
surface is the main point to be attended to, never thinks that the 
more metal he has, traversing still water under pressure, the more 
he retards convection. With abundant circulation the heating 
surface can be safely and economically reduced with great advan- 
tage. Having reached the construction of the only possible efficient 
boiler, for all steam pressures, it occurred to me that by the interac- 
tion of gas, liquid and solid, at all temperatures, I might extend the 
circulation, branching out in all directions from a central apparatus 
designed to project liquids beyond it, and simultaneously compel 
return of a like amount to that discharged. This is the Cardium. 

During the present century, and notably through the instru- 
mentality of Mr. Hood and his treatise on the warming of build- 
ings, apparatus has been constructed for the circulation of hot 
water; but the circulating boiler, with its ascending flow pipe, 
through which the hot water rises, must be fed by the descending 
cold water, aided by high-pressure service pipes. The greater the 
difference of temperature the greater the circulation. A boiling 
water pump has not to my knowledge been designed, though water 
under high pressure is being circulated in American cities by the 
wasteful expenditure in steam engines and pump fed under pres- 
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cardium is more than that, it is a machine, a prime mover and 
can be used in an infinite number of ways in the industrial’ 
We have to view it to-day in its physical aspects, and I regret that 
during the five or six weeks since the first glass samples were made it 
has been impossible to reach the most sensitive forms, which I hope 
in due course to perfect and report on. The elements of the Car. 
dium are two or more fluid chambers, ccc, two or more directi or 
circulating tubes ¢¢, and two fluids g and /—gas and liquid, The laet 
are either the same body in the liquid and gaseous state, or hetero. 
geneous liquids and gases, on which we have, as yet, had but little 
time to experiment. Air and water have, in the past, engaged 
and | 

had apparatus running for days and mare 
which continuous currents are maintained inces. 
santly, with the fluids under pressure. But thesg 
phenomena, of extreme interest in mechanj 
did not present the profoundly interesting fea. 
tures, from a physical point of view, of the abso. 
lute progressive gasification and liquefaction in 
some of the hermetically sealed apparatus before 
us,—see Fig. 2. 

If we open a treatise on heat, as, for instance 
Balfour Stewart's, we must be struck by the fact 
that a priori the cardium is an impossible ma. 
chine. The absorption of the by the liquid 
should be attended by a considerable evolution 
of heat, Condensation of a gas on the surface of 
a solid is said to produce heat, and Pouillet hag 
shown that heat results from capillary action, 
Without external cooling the progressive pro. 
duction of gas should raise the pressure and tem. 
perature so as to arrest liquefaction and the beau- 
tiful action which you will find continuous for 
an indefinite period of time. Is it not quite evi. 
dent that, on the heat entrance and hot exit 
assumption, we are landed by the cardium on the 
horns of adilemma? The liquid that should 
return to the bulb hot, feels colder and colder 
to the hand as the action continues, 

Again viewing the circulation in the cardium 
attentively, it is evident that the rate of upward 
flow absolutely controls the acceleration of the 
falling liquid. The highest velocity is where the 
tubeis most contracted at the jet, and the volume 
discharged - unit of time determines the rate 
of flow both in the ascending and descending 
column. The energy of the falling liquid column 
is just as great as the energy of the partially 
g ding col Indeed, all state- 
ments made as to the relative amounts of energy 
in solid, liquid, and gas, which pass current in 
scientific treatises, are based on pure assump- 
tions. Again, the oft-repeated assertion that yas 
is the simplest form of matter, cannot be esta- 
blished as a physical truth. Watching the action in some of the 
forms of apparatus, the salient concept formed is the dependence 
of the circulation on alternate gasification and liquefaction, on 
change of form of the fluid contents, or what we may correctly 
name ‘‘metaphysis,” change of form, or change of state, and 


my attention a great deal in automatic circulations, 
Fig. 2 




















sure. A cardium would at once displace the costl binery, 
and distribute water through cities like the blood which flows 
through the arteries and veins of the human economy. 

A description by Mr. A. W. Abbott, C.E., New York City, of the 
plant of the Boston Heating Company for the town heating by hot 
water, has just been published in extenso in Engineering, in view of 
the attention which has now being given in this country to the dis- 
tribution of heat from a central source. Pittsburg, with its gas wells, 
has taken advantage of its facilities for delivering live steam by 
means of a number of boilers located at a.central station. In Boston 
hot water is pumped from the boilers instead of steam, but the 
boilers themselves cannot be circulators. It has to be delivered 
into the houses at a temperature of about 400 deg., which 
corresponds to 250 1b. to the square inch absolute, or 235 Ib. 
above the atmosphere. Mr. Abbott contrasts the efficiency of 
steam and hot water circulations, stating that the 
cubic foot of steam at 400 deg. yields 200 heat units 
in cooling to 350 deg., while the cubic foot of water 
delivers, under the same conditions, 2728 heat units. 
Hence it is obvious that 13°64 cubic feet of steam 
must be circulated to do the same amount of heat- 
ing as may be accomplished by one cubic foot of water. 
Steam, however, travels, whereas hot water up to the 
present time has had to be pumped. I have on the table 
acopper cardium witha cl circuit of convoluted 
pipes. This apparatus only circulates when the whole of 
it is at boiling point. Difference of temperature is not 
the essential feature of this thermal engine. The thrusts 
and returns are due toa definite impulse as effective 
as piston action. The pipes may be warmed at any 
point of the closed circuit, and the accelerations can 
only be one way. The cost of disturbing the equili- 
brium is infinitesimal compared to the cost of firing 
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boilers and running steam engines. Let it not be for- 

| gotten that the animal circulation suggested it. Most 
of the physical instruments before us are only efficient 
|| with a progressive change of state at any point above 


| ebullition, and present the most interesting and con- 

tinuous gasification and liquefaction at all temperatures 
and pressures. Indeed, the impulse compelling flow in 
one direction, cannot be neutralised by elevating the 





temperature of the recurring liquid to a point much 
higher than the initial temperature of the cardium itself. 

e invention of the thermometer has been regarded 
as dating back to the earliest inquiries directed to the 
discovery of a perpetual motion. Heer reproached Van 
Helmont for pursuing this chimera; and the iatter 
described an apparatus consisting of a globe provided 
with a tube projecting somewhat towards the centre and 
partially filled with water, so as to leave a cushion of 
air, the water rising or falling in the tubular column 
with the rise or fall of the external temperature. Cor- 
nelius Drebbel improved this instrument, named by 
Bacon calendare vitrum, and Sanctorius designed his 
caloris mensor, which Otto von Guericke modified and 
named the perpetuum mobile, A sensitive thermometer 
does oscillate with the slightest and incessant changes of 
the atmosphere, and the movement produced in such an 
—- depends on the solid envelope, the directing 
channel, and the two fluids, gaseous and liquid, which 
interact, and never can be at perfect rest. 

Dr. Wollaston’s cryophorus, or frost carrier—in which 
a liquid evaporates zn vacuo, and is rapidly transferred 
from one buld to another through a horizontal tube— 
illustrates the one elementary feature of the cardium, 
in the gasification of the transferred liquid; but in the 
latter, the condensation and return of the contents 
enables us to realise a continuously working cryophorus, 
available in the most beautiful and simplest Sevan of 
refrigerating apparatus. 

The apparatus we have now before us, Fig. 1, may, 
and will doubtless lead to many interesting discussions, 
such as followed Mr. Crooke’s invention of the radio- 
meter, but I claim for the cardium that it favours, in 
a striking and novel manner, a just appreciation of the 
relation subsisting between a machine, a true prime mover, 
and its environment. Its study and the evolution of 
its infinite varieties, from my experience in the past, cannot fail 
to impress the inquisitive and the learned for all time. The 























1 British Association, paper read before section A. 





hb ter and the cardium may both be termed philosophical 
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instruments for the determination of physical constants ; but the 


“‘ metastasis,” or change of place or relative position. The 
resisting solid serves as a point —_ for the upward impulse 
on the expansion into gas. In the tubes the current is maintained 
in one direction. The loss of head causes an acceleration, increas- 
ing with the height, precisely the converse of the gravity accelera- 
tion in the falling column on the opposite side. The gas abundantly 
formed does not reach the lower limits of the descending column, 
I ascribe the abundant liquefaction not a little to surface tension, 
The vapour must always be saturated, though according to views 
usually entertained by physicists and engineers, progressive gasifi- 
cation and liquefaction for an indefinite time without means of 
rejecting heat should be impossible. In truth these changes are 
due to work done on the apparatus by the environment and internal 
work in the production of the fountains, by solution and by surface 
contact. With the unstable equilibrium due to the mechanism and 
contents of the cardium, we may truly say, as Dr. Thomas Young 
remarked of the blood’s circulation, that the force required to over- 
come the inertia is so inconsiderable that it may without impro- 
priety be wholly neglected. 

It is not necessary for me to refer at length to the history of the 
blood’s circulation. William Harvey devoted at least twenty-six 
years to his work. In 1628 he published ‘‘ Exercitatio Anatomica 
de Motu Cordis et Sanguinis in Animalibus”—we all know how 
this discovery was received. It was based on anatomical observa- 
tions, and the closed cycle was finally demonstrated in 1661 by 
Malpighi, who discovered the capillary circulation and the presence 
of blosd globules within the vessels. And what have we learned 
since then of the prime motive for the blood’s flow? To this day I 
maintain little has been done to explain more than the heart's 
action as influencing the circulation without accounting for the 
circulation in the heart itself, nor in those animals where the 
systemic circulation is certainly acardiac. A couple of years back 
T had various forms of glass apparatus made to determine if I could 
repeat the conditions which, in my opinion, underlie and account for 
the circulation in animals. We breathe, and air—mostly oxygen— 
is dissolved in the pulmonary cells, the solution penetrating 
by endosmosis into the blood, which has the well-known property 
of absorbing oxygen without chemical change. ‘The flowing liquid 
is thus rendered elastic. It is not incompressible, like water, nor 
behaving, as this does, like a rod of steel when an incompetent 
engineer fails to utilise air cushions on his pumps. The igher 
temperature of the interior of the organs of circulation, as con- 
trasted with the constantly evaporating pulmonary liquids, favours 
an expansion, a hydrostatic dilatation, the most efficient of all 
stimuli to hollow organs and contractile elastic tubes, The blood- 
vessels ascend from the heart; the impulse is upward, and the 
heart acts asa governor to moderate and direct the projection. If 
left to accident or change, irregular spurts would damage the 
nervous centres, as they are damaged when the tonicity of the 
blood-vessels is impaired. Vascular net-works, or plexuses, and 
vascular glands guard important organs. There are other 
moderating influences, and the resilience of the arterial system— 
long recognised as an important factor in inducing an adequate 
flow, with relief to the heart’s action—is of the highest import- 
ance. The columns of blood, everywhere balanced, and the 
peculiar properties of spurting blood, always arated, render the 
effort required to maintain the circulation so slight that the 
pathological anatomists, who dissect ossified and fatty hearts, or 
anidian monsters, which are always acardiac, and comparative 
anatomists, who investigate the circulation in ascidiw, in the leech 
or sand worms, cannot wonder that so long as life lasts and respira- 
tion continues, the circuit must be traversed for the purpose of 
nutrition. 

Dr. Pettigrew? has directed special attention to the fact that the 
presence of vessels is not necessary to the circulation. In young 
and abnormal tissues, even in animals, the blood tunnels out 
channels for itself, in determinate directions, and around these 
channels blood vessels are ultimately formed. The direction of the 
blood current and of nutritious juices is determined by capillarity, 
osmosis, evaporation, and other changes occurring in the animal, 
The same property of the blood, which so powerfully attracts 
oxygen in the pulmonary system, is undoubtedly possessed by 
other tissues, and this factor must not be forgotten in the instances 
referred to by Dr. Pettigrew. y : . . 

The cardium, for the first time in the history of machines, illus- 
trates the visa fronte, It is a subject illustrative of the truth which 
for years stamped itself on my mind before I had a chance of 
colar proof, that the upward velocity of a liquid whose accelera- 
tion can always be calculated, when the diminution of specific 








2 “ Circulation of the Blood,” page 91, 
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vity by aération is known, would cause that relief of pressure 
tending to draw the blood to the heart in the larger vessels, The 
true vis a fronte occurs at every round of the circulation, and 
not, as is usually aes, at each inspiration. The exchange 
of gases is constant, however la may be the thoracic 
movements, hence the protracted submersion of swimmers, prac- 
tised in diving, or of amphibious animals who rise to the surface 
of waters to breathe at rare intervals. The oxygenation of 
blood—the prime factor in the cardiac and arterial impulses, the 
true and only efficient agency in maintaining circulation—is the 
indispensable and primary function of the animal economy. The 
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struggle for existence depends on breathing capacity and the 
breathing medium more than all else, It is not heat, but oxygen 
that drives the blood, and in a bracing, pure atmosphere the 
vigorous bodies and brains of the world’s rulers thrive. Witness 
the people of tropical and semi-tropical climes, and the contrast is 
most striking. Human energy is at a minimum where there is 
most heat; and the intellectual conquests of mankind are there 
fitful, and mostly due to immigrants or invaders. An animal is an 
engine whose structure has to be renewed without intermission 
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from birth to death, That renewal demands food and assimilation. 
When physiologists and engineers compare aliment to the fuel of 
the steam engine they err. An animal is not a heat engine. A 
certain temperature is essential for the functions of the higher 
animals, but life is not extinct in creatures that exist for indefinite 
periods without food. The heat of the body is not the cause, but 
the result of the nutritive changes, and warm liquids are discharged 
by the emunctories. The progressive cooling of the i 
body by the outflow of warm excreta, and especially Fig: 6 
cutaneous and pulmonary exhalations, is essential to 
normal function, and is the result of gaseous oxygen 
condensing in the chemical combinations, which I need 
hot specify. We have all understood the profound 
chemical change occurring in the conversion of arterial 
into venous blood; but the peculiar physical change 
and mechanical action incident to oxygenation, as 
the prime reason for the blood’s flow, are now for 
the first time insisted on, and merit protracted and 
exhaustive illustration and experiment. As a physio- 
logist first, and a physicist later in life, it may be 
Well understood with what interest I have pursued 
the history of what may be termed closed cycle 
engines, 

The apparatus before us, in every form, of which 
several examples are shown in cuts, Figs. 3, 4, and 5, 
is remarkable for the rythmic impulses, the pulsa- 
tions, which are not controlled by a contractile heart, ! 
but illustrate that any circulation in a prime mover 
80 constituted must be intermittent, however slight 
and insignificant the intermission, owing to the New- 
tonian principle of action and re-action. q 

_Fig. 6 illustrates how nearly the shape of the car- 
dium may be approached, but failing the correct mechanism the 
circulation cannot occur, This illustrates the fundamental defect 
of the steam boilers of the world. 

(To be continued.) 











Tae Dutch-American Steamship Company has in- 
creased its capital by 2,000,000f., for the purpose of giving a 


greater development to the communications with South America, 
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tion ; to the scientific men who use their mathematics and measuring 
instruments and give us exact laws. But we are not detracting 
from the honour due to these men when we also give credit to the 
mechanical engineers, without whom an invention would remain 
merely an interesting yet badly constructed toy. 

What particularty attracted the attention of the mechanical 





As a mechanical engineer whose apprenticeship began twenty-five 
years ago, and who has paid a considerable amount of attention to 
electrical matters, I feel that I have a sort of experience which 
warrants my gs 4 to you on the subject which I have chosen 
for this address. Unfortunately, however, I find, like others in such 
a position as this, that a man who is busily engaged not only in 
teaching, but also in active practice in the engineering profession, 
finds very little time for putting forward his notions with either the 
literary finish or the completeness of treatment which his subject 
deserves. Until a few years ago the construction of electrical instru- 
mentsand machinesand their erection and use were altogether in the 
hands of electricians who knew little about electricity, and who 
knew almost nothing of mechanical engineering. At present the 
best dynamos are made by experienced mechanical engineers who 
have somehow picked up a working knowledge of electricity, and 
for the last ten a I have tried to impress upon young electricians 
the necessity which exists for their learning how to make working 
drawings and to make mechanical calculations, as well as for their 
being trained in the shops to use the hammer and chisel and to 
learn the use of machine tools; in fact, that they must become 
good mechanical engineers as well as electricians, The electrical 
industries are more and more demanding the experience of the 
mechanical engineer. It is true that among the rank and file, for 
every hundred stokers, engine-drivers, fitters, and machine shop 
hands employed, there will always be need for perhaps ten men 
who may be called electrical plumbers; but I am not now thinking 
of the rank and file, 

In 1860 it was almost unknown, and in 1870 it was very little 
known, that exact calculations might be made concerning electric 
phenomena—that is, that there was a science of electricity as dis- 
tinguished from a mere natural history. There were, indeed, pub- 
lications in which the speculations of Franklin and other writers of 
from seventy to a hundred years ago on the nature of electricity 
were fully entered into. Careful descriptions were given of rubbed 
glass-plate machines, of batteries of ame ma jars, the giving of 
shocks, the production of scenic effects by electric sparks, and the 
use of glass-legged stools. In general, such information was given 
as might be found useful by practical jokers, The information on 
magnetism was of much the same childish order. The department 
of voltaic electricity, or galvanism, as it was called, consisted of de- 
scriptions of various forms of voltaic cells, and of methods of joining 
cells together, soas to produce a maximum current in a circuit, with 
perhaps a description of the single needle telegraph. ‘The book 
was usually redeemed from worthlessness by some account being 
given of Faraday’s experiments ; but readers found that the main 
outcome of Faraday’s work was the Ruhmkorff induction coil, 
whose important function was to illuminate Geissler’s tubes for 
children’s parties. In fact, it may be said that up to 1870 the 
writers of books, and nearly all the teachers of electricity at schools 
and colleges, remained in a state of ignorance of everything except 
what may be called a list of electric tricks. And yet the science of 
electricity, as we know it now, had really been developed. The 
researches of Cavendish, and Faraday, and Joule, were known to a 
few, and Sir W. Thomson’s papers had been buried in journals and 
transactions for, some of them, more than twenty years. 

Now what distinguishes the engineer is this: he can design a 
thing which he knows will work if it is constructed exactly to 
his design. He makes exact calculations; but to do this he must 
have a quantitative knowledge of the phenomena he deals with; 
And the origin of Thomson’s work, the origin of an exact knowledge 
of electrical phenomena, was this: Thomson was an engineer, he 
was engaged in practical telegraphic work of such a kind as necessi- 
tated his knowing quantitatively about the phenomena he was deal- 
ing with, and, like an engineer, he proceeded to acquire the neces- 
sary information. Whereas the ordinary telegraph operator, the 
quvasi-scientific experimenter and teacher, the popular lecturer, knew 
nothing of the fact that electricity can be measured. We cannot 
imagine a mechanical engineer regarding a few inches as being equal 
to a distance of some miles, or even of some thousands of miles, or 
his assuming that steel and brick are equally strong. We cannot 
—_ a grocer confounding an ounce of sugar with a ship’s 
load of the same material; and yet these absurd notions give but 
too truthful an idea of the vagueness or the general want of 
definiteness which, till a few years ago, existed in the minds of 
nearly all men who called themselves practical electricians. Observe 
that Iam not contemning the labours of experimenters who did 
not have quantitative knowledge. In fact, the result of the work 
of such experimenters has very often been that an interesting 
problem has been put before the mathematical — and it is 
sometimes forgotten that it is not the solver of a difficult problem, 
but really the setter of the problem, who is an inventor. I can 
throw ridicule upon the contrivances that I and many others have 
made in the past, but I know that the failure and partial success of 
such contrivances has taught us and the world how important it is 
to have an exact knowledge of the phenomena we deal with. 
Such an exact knowledge of electricity is now readily obtainable, 
and it is well to consider how it was that this new engineering 
science was created with so much rapidity that in the last ten years 
a greater advance in its practical applications has been made than 
ever before in the history of the world. 

Between 1860 and 1880, greatly in consequence of the work done 
by the Science and Art Department in this country, and its reflex 
action in other countries, some knowledge of the principles of elec- 
tricity, which until then had only been known to a few people, 
became the property of thousands of mechanics, and it may almost 
be said that the rate of progress of electrical discovery became pro- 
—— to the number of people who had a little electrical know- 

edge. For example, what was wanted for the proper working of 
an arc-electric light became known to many people, and in a short 
time hundreds of interesting methods of regulation were in use. 
The small magneto-electric machine, a toy for giving shocks and 
adding to the incomes of quasi-medical men, led to the machine of 
Wilde in 1866, which had electro-magnets. In that year Varley, 
who was Thomson’s partner, and others made independently one of 
the grandest discoveries of the century, and presently a machine 
was in use which excited its own field magnets, the type of all 
dynamos ever since, With this principle of Varley’s, and using 
the form of armature employed by Pacinotti in 1860, Gramme 
invented, some time later than 1871, his famous dynamo, which first 
revealed to the world how large might be the —— of electrical 
power from a small machine. All the time from 1860 to 1883 there 
was an ever-increasing number of mechanics contriving and trying 
their in ions, and d ding a clearer knowledge of electricity, 
and at length some of the few who had the knowledge put their 
knowledge in simple language before the world. The result was 
that in 1883 we had not only the Gramme and Alteneck and Brush 
machines, but Lundreds of others, which differed from one another 
mainly in mechanical construction. Even at this time there was no 

uantitative knowledge available concerning the magnetic circuit of 
the dynamo; but about five yearsago Dr. Hopkinson, a well-known 
Whitworth scholar, discovered its law in seeking to improve that 
form of the Alteneck dynamo called the Edison, and showed that it 
was ible to have twice the output from a machine of given 
weight with a superior efficiency, so that now the simple laws not 
merely of the electric but of the magnetic circuit of a dynamo can 
be readily understood by any engineer, and in consequence the 
construction of dynamos and motors and other electrical con- 
trivances is rapidly becoming as perfect as the construction of the 
modern steam engine. Let us give all honour to the experimenters 
who try all sorts of apparatus, some of them to be afterwards con- 
demned as absurd, till they produce the germ of a useful inven- 








g to the new science from 1878 to 1883 was the fact that 
by means of a dynamo A driven by a steam engine or water wheel, 
and another dynamo B ealled a motor, and connecting wires 
between them, mechanical power in large quantities might be 
developed by B with very little loss in transit, That there might 
be many motors B worked from one or many dynamos A. That 
the motors might work printing presses or machine tools or any 
other fixed machinery, or, again, railway carriages or tram cars, 
or telpher trains in motion; and that electricity, the agent here 
employed, was not only capable of transmitting thousands of 
horse-power to immense distances with great economy, but is an 
agent by means of which it is natural and easy to transmit signals 
and perform functions of a most complicated character at 
great distances, and so lends itself to most curious kinds of 
automatic working. They learnt also from Lane-Fox and Swan 
that the energy sent out by the same dynamo A could not 
only be used with accumulators, but be utilised in giving a most 
beautiful light distributed in any required way, and they 
knew that the greater part of the work to be done in this new 
industry was purely and simply mechanical engineering. The mere 
fact that dynamos could convert several horse power was in itself 
enough to produce a revolution in one’s regard for electrical 
matters. Hitherto we had looked upon telegraphy as a beautiful 
adjunct to railway and other kinds of engineering; but the power 
required to operate the telegraphic apparatus at Valencia is one- 
one millionth of a horse-power, and really, the transmission of this 
power from America, accompanied as it was by a waste on the 
road of something like 99 per cent. of the total power sent in at 
America, could hardly be regarded as having any connection with 
mechanical engineering. Hitherto the mechanical engineer had 
concerned himself with the woes required to draw iron and 
copper wires, to cover wires with silk or cotton, gutta-percha, or 
india-rubber; with cable ships and their steam engines and pro- 
pelling apparatus, and with the ially contrived machines 
for paying out cable and picking it up. In a thousand ways 
the electrical industries snelet the help of mechanical engi- 
neering, but in the very same sort of ways so did the 
ladies’ dressmaki industries, The new discovery really 
amounted to the discovery of a new department of mechanical 
engineering, for it soon became evident that the dynamo 
A was analogous to a force pump for water, and the motor 
B with a water-pressure engine, and the wires represented 
the communicating pipes in a system of hydraulic transmission of 
power, and that just asin the hydraulic system we could reduce 
the loss in transmission either by increasing the diameter of the 
pipes or by increasing the pressure, so in the electric system we 
could reduce the loss either by increasing the size of the conduct- 
ing wires or by increasing the electric pressure. Of course, it was 
at once seen that as dynamos must be driven, steam engines and 
boilers must be put up, and the belt, or rope, or friction gearing, 
or direct coupling, employed in driving could differ very little from 
what are employed in driving fans, pumps, and other machinery. 
In arranging a central station there would be electric plumbing to 
be done, and some person must have a working knowledge of 
Obm’s law, which is a law easily understood by the hydraulic 
engineer, Given a motor which you can cause to revolve in either 
direction, it does not seem to be a troublesome thing to arrange a 
method of driving the car from the motor, nor to drive a launch 
from a motor worked by accumulators. 

And yet in the early days, what high salaries we had to pay for 
the minimum of knowledge of electric plumbing, combined with 
nearly the minimum of mechanical engineering knowledge! How 
much trouble we had over the gearing connecting an electric motor 
and the wheels of a tramcar! Well, those expensive days are 
over, the days of advertisement and stock exchange success, of 
making bricks without straw. Various educational institutions 
have now given us the straw, and asa matter of fact we see that 
the best man to take charge of a system of distributing light and 
power is an experienced mechanical engineer who possesses a good 
working knowledge of the simple laws which govern electric distri- 
bution in wires. Of course, this is on the assumption that the engi- 
neer has not to construct bis own dynamos and lamps, and switches 
and wires, and motors, and accumulators and transformers. Just one 
year ago I impressed this on an experienced engineer who knew 
almost nothing about electricity. e now knows how to apply 
Ohm’s law in all necessary ways in the large scheme which he is 
carrying out, and he has a better practical knowledge of electric 
distribution and of all the calculations to be made than any of the 
electricians in his employment. When I say that the mechanical 
engineer ought to learn Ohm’s law, I mean that he ought to pass 
through a proper laboratory course, and make numerical calcula- 
tions in which he will illustrate all sorts of ways in which this 
simple-looking law is applicable. A knowledge of what is meant 
by amperes, volts, ohms, and watts cannot be obtained merely by 
listening to lectures or by reading. Just as a little use of a watch, 
of a two-foot rule, of a spring balance give exact practical notions 
of the measurement of time, of distance, and of force, so the use of 
an ter and voltmeter will give exact practical notions about 
Ohm’s law and electric measurements generally. 

And now as to the construction and manufacture of electrical 
appliances, Given perfect working drawings of any machine or 
instrument, with necessary instructions, the manufacture may be 
carried on by the ordinary foreman and workmen of any engineer- 
ing shop. If I can be sure that my instructions shall be carefully 
carried out, I prefer to have my work done at such ashop. Only 
if something is specified as charcoal iron it must not be made of 
Siemens steel, as, I am sorry to say it very oftenis, or of malleable 
cast iron, as it sometimes is, If plates are shown separated by 
Willesden paper, then Willesden paper, and no othermaterials, mus 
be used. As workmen obtain more electrical information, and there- 
fore understand why such instructions are given, there will be more 
certainty of their being attended to, Tbis manufacture may really 
be said to be altogether in the hands of the mechanical] engineer, 
and if he would only try to gain what is easily gained—a working 
knowledge of electricity and magnetism—the design of electrical 
contrivances would also be in bis hands; for even now, many 
electricians are not sufficiently alive to the importance of drawing. 
One gentleman I know, who has designed many successful instru- 
ments and machines, followed this procedure: He went to his 
instrument maker and gave careful instructions, illustrated by 
sketches, as to the making of a new instrument. At the end of a 
fortnight he went to see the instrument as made, pointed out that 
it was not at all what he wanted, and gave better instructions for a 
second, for, indeed, his own ideas were now clearer; went again and 
recommended changes to be made, and again and again, sometimes 
seven visits, with seven radical changes, taking place before the 
instrument was satisfactory. It required ocular demonstration to 
convince him that one could have every detail exactly as one 
wanted it in the first instrument made to a working drawing. 
I am sorry to say that I have found it impossible yet to depend 
upon the good mechanical draughtsman to design new electrical 
appliances. You may -—— to him most carefully what you 
want, and look over his drawing half a dozen times, but wrong 
details are sure to escape your notice, and his own xnowledge of 
electrical matters is as yet very poor. The man who designs a 
new electric appliance must be a good mechanical engineer, which 
assumes that he is himself a good draughtsman, and he must also 
be a good electrician ; and it only leads to fitting and trying and 
partial failures for two men with the two qualifications to work 
together, each trying to supply the deficiencies of the other. The 
reasons for thismay become more evident if I consider with you 
the design of some one electrical contrivance, and nothing is 








4 Delivered by Professor John Perry, D.8c., F.R.S., at the Westminster 
Palace Hotel, 1ith October, 1889, 





better for our purpose than a dynamo. 
(Zo be continued.) 
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necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
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correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. J. T—You will find full information as to what you must get up in the 
hand-book, 

Diana Sequamrr —The whole story is a Yankee hoax, It is not nearly so 
good as that of the unfortunate man who was shaken to pieces by the vibra- 
tion set up in his muscles by the noise of a cataract, with which he was 
tuned in unison, 

T. 8. R. (Parkhill).—Your letter contains a serious charge calculated to 
damage the professional reputation of an eminent engineer. It is based, on 
your own showing, entirely on hearsay evidence, We cannot possibly pub- 
lish such a letter. 

T. H.—Our article was not intended to deal specially with your letter. You 
will see, f you read again what we have written, that we have not forgotten 
the augmented resistance caused by axles which do not radiate. To obtain 
any result worth having, it would be necessary not only to have independent 
wheels, but a radiating movement as well, 

C. H. D.— Your engine ought to indicate 75-horse power ; that is to say, the 
boiler ought to supply steam enough. The speed of the engine is too small 
Jor the stroke. If you have more steam than the engine can take, the screw 
is either too large or too coarse a pitch. If you have not steam enough to 
run the engine faster, then the draught in your furnace is deficient. If 
you will give us particulars of what takes place when the boat is under 
steam, we shall be happy to advise you further. 





SEALEY ALLEN’S WATER MOTOR, 
(To the Bditor of The Engineer.) 

Srr,—Can you or any of your readers give me any information - 
ing Allen's water motor, described in Tug EnoineeR, vol. lx., p. 811? A 
letter to Mr. Allen has been returned. J. W. 

October 14th. 


MILLS FOR GRINDING BLACKING AND COAL DUST. 
(To the Editor of The Engineer.) 
Sir,—We are anxious to know the best makers of mills for grinding 
blacking and coal dust for foundry purposes. Can you say if any of your 
numerous subscribers are makers of the same? If so, we si > glad 


to hear, 
October 15th, 
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will be sent on application, 
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MEETINGS NEXT WEEE. 


Norra-gast Coast Institution OF ENGINEERS AND SaAIPBUILDING.—The 
annual general meeting of the Institution will be held in the Lecture 
Hall of the pny | and Philosophical Society, Newcastle-upon-Tyne, on 
Monday, October 2ist, at 7.35 p.m. (1) Minutes of the last general 

ting will be submitted for confirmation. (2) The ballot for new 
members will then be taken. (3) The Council will submit its report and 
financial statement for last session. (4) The President, on behalf of the 
Council, will move, ‘‘ That the sum of twenty eas be given from the 
= of ee as a ee to 2 e bemy = J mney the 
terary an josophical Society of Newcastle-upon-Tyne.” aper 
on * Notes on the Surveying end Classification of Shipping,” by Mr. G. E. 
Macarthy. (6) Discussion. 





DEATH. 
On the 13th October, at Ganthorpe House, near York, aged 41, 
Henry Joun Fraser, C.E., eldest son of the late John Fraser, C E., 
Headingley, Leeds. 
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THE PUBLICATION OF RESULTS OF GOVERNMENT 
EXPERIMENTS, 


We have before now expressed our conviction that 
much difficulty and misunderstanding arises on the sub- 
ject of our artillery experiments from the fact that there 
is no sufficiently defined line laid down by authority as to 
what may be published and what is confidential. We 
would commence our remarks on this question by 
observing that there are many experiments on which in- 
formation ought on no account to be published. The 
Government officers must be the only judges of what these 
are, and anything that interfered with such jurisdiction 
would be a great evil. What we have urged, and now 
repeat, is, that no Government official is placed, at present, 
in what we regard as the best position to deal with the 
question. The authorities at the War-office and the 
Admiralty represent their own departments. It is seldom, 
if ever, to the immediate direct interest of either of these 
departments to publish anything. We hold it to be of 
great ultimate advantage to the country, and to the War- 
office and Admiralty, that the results of certain experi- 
ments should be published; but however great this 
advantage is, it belongs rather to the range of politics 
than to the immediate province of an individual officer. 
Hence the natural result follows that if permission is 
asked to publish any results, the officer with whom the 
decision lies knows that while he may get into serious 
trouble by saying “yes,” he can get into no trouble by 
saying “no;” and he probably regards the request as 
made simply in the interests of manufacturers or news- 
papers; in fact, as a request which may be occasionally 
granted from a sort of amiable weakness, but his princi- 
ples and interests alike prompt him to decide against 
publication. Nevertheless, we are inclined to believe that 
no objection would be made against the appointment of 
an authority to deal specially with this question from a 
broader point of view. 

We hold that the question that lies at the root of the 
matter is this, “Is it desirable to have private firms 
manufacturing war stores for foreign Powers?” We 
reply emphatically it is. By means of foreign orders we 
have establishments kept up by foreign money on the 
scale which we need in time of war, when we should call 
on these establishments to aid us with all their powers, and 
plant and experience out of all proportion to what they 
would possess if they made only for our Government. 
Moreover, a little reflection will show that there is no 
accompanying disadvantage. With Krupp, Griison, and 
all the French establishments, foreign Powers can get 
war material supplied in any quantity they like to pay 
for. Supposing English firms to have executed the orders, 
this country benefits by the money spent, the plant 
erected, and the experience acquired. If war breaks out 
with a Power who has thus been supplied, we at once 
know what they possess, and their source of supply fails 
them in the measure in which they have come to us for 
materials. We might almost say that we possess our- 
selves of their arsenal directly war threatens us. In 
theory they ought not to be able to obtain war stores 
from any country at peace with us, Practically, however, 
this might be arranged in some way, as we happen to 
know it has been done in one recent war, but this would 
entail delay and change, which tell much in war time. If 
the English firms, on the other hand, have been supply- 
ing matériel only to Powers who remain at peace with us, 
clearly the benefit, although in our judgment less, is open 
to no question whatever. The firms at once bring their 
full powers to bear in behalf of England, powers which have 
in no sense aided an enemy. Once suppose it to be decided 
that the supply of war matériel to foreign Powers is desir- 








able, we think it follows that the supply of trustworthy 
information as to what our factories can make is also desir- 
able. Thisis certainly best met by the publication of such 
results as are considered not open to objection. We have 
heard it urged that any foreign Power pecthy of considera- 
tion would never depend on published results, but would 
obtain information from their attachés, We can only 
reply that attachés and officers present at experiments 
have on notable occasions to our knowledge used the 
sketches and data collected for our own reports in THE 
ENGINEER, and we maintain, have been perfectly right in 
so doing. If an officer sees with his own eyes measure- 
ments taken and sketches made on the ground, and goes 
through calculations with a repemnpeenive of a paper, 
such as must satisfy him of the character of the work, 
his own personal knowledge justifies him in using sketches 
and information which his own memory tells him are 
correct, and which may ay RT all that he has had 
the opportunity of collecting himself. 

Suppose the principle fairly admitted that it is desirable 
to publish some results, it follows that officials should 
have the matter put to them from this as well as the 
opposite point of view. That is to say, it should be laid 
down that where no objection exists to the publication of 
the experiment, it is most desirable, not merely allow- 
able, that it should be published in the most authentic 
manner. Some officers of the Intelligence Department, 
it has been suggested, might have the question submitted 
to them, subject to veto from either the Admiralty or 
War-office, or, we may add, from manufacturers con- 
cerned. For our wish is not to publish bad and good in 
absolutely impartial proportions, however interesting this 
might be, for we could not expect foreign Powers to 
behave in a similarly disinterested way. Our desire is to 

ublish in a proper manner what we succeed in achieving, 
Bat not necessarily what we fail in. This question has been 
brought up again recently by the strong objection made by 
our manufacturers against the very unfortunate samples of 
trials that are as amatterof fact published. Ourreadersmay 
happen to remember the photographs and official reports 
given in Tue Encinerr of July 12th last, of a Cammell 
plate, which, we are free to say, behaved in a way in which 
we cannot remember seeing any other Cammell plate 
behave. Some readers may remember all the French steel 
cracked plates of previous years. If so they will be 
inclined to think that the present system, both in England 
and abroad, ends in the “survival of the unfittest,” if we 
may use such an expression. We have not far to seek for 
an explanation. Our own makers, as well as our officials, 
are generally bound not to publish anything ; but where 
foreigners are concerned, and official reports as to results 
must be supplied to them, it stands to reason that more or 
less information finds its way into the hands of those who 
are interested in publishing exactly the data that tells 
against our own makers, and nothing else. Such informa- 
tion might be used by a man in a subordinate confidential 
sition, and passed from hand to hand till all responsi- 
ility has filtered out of it, and thus at length it comes, 
like the article of July 12th, with full authority to publish 
from a great responsible body like Messrs. Schneider, with 
the assurance that it is merely an alternative question as 
to what particular journal publishes it. 

Those interested in the subject at present are thus 
informed that the steel faces of Cammell’s plates peel off 
and the plates succumb under the attack of Krupp pro- 
jectiles. All that Cammell’s iron and steel plates have 
effected, on the Nettle for example, is forbidden to be 
published. Even “Brassey’s Naval Annual,” following at 
the end of a year, observes the silence common to all other 
publications; and for aught we know, many of our 
authorities, viewing the question from their own stanc- 
point, see no objection to this. A very high official once 
asked us, in an offended tone, “if we expected Govern- 
ment experiments to be used to advertise the success of 
manufacturers;” to which we replied: “Call it what you like 
you would think it right to do it, if on full investigation, 
it was seen to be to England’s advantage to speak out as to 
her powers. There is certainly no want of dignity in 
allowing the press to undertake what is its most legi- 
timate work.” 


LONDON SMOKE, 


Wirtn the advent of winter comes fog in the Thames 
valley, and a more or less pestiferous atmosphere in the 
metropolis. We shall also have many letters, and out- 
pouring of vials of wrath, concerning the cause of London 
fog. But the letter writing, and the newspaper articles, 
and the reading of papers before societies, and the arduous 
exertions of the Smoke Abatement Society, and the enter- 
prise of the Welsh coal merchants, and the labours of 
inventors, will all result in nothing. Since the time when 
coal first became a popular fuel, the evolution of smoke 
has been denounced. Time, money, and brains have been 
spent in trying to get rid of a vast evil, and all to no 
purpose. Matters grow worse as the metropolis grows 
larger. Would it not be well if sensible folk put the 
enthusiast on one side for a little space, took stock of the 
situation, and endeavoured to ascertain why it is that so 
little has been achieved? There are a few facts which do 
not admit of dispute. The first is that as regards the 
production of fog the inhabitants of London are power- 
less. Fogs we must have. They are not peculiar to 
London. They are found on Dartmoor; they plague 
Liverpool; they hang over the green fields of Leicester- 
shire; they ascend the valleys of the Avon and the Wye; 
they roll down Scotch mountains; they lurk in the 
Channel. Fog is little else than cloud which cannot float 
for lack of buoyancy. But in the metropolis this cloud 
becomes charged with soot and the products of combus- 
tion. It is not quite fair to the fogs to hold them blame- 
worthy for this. In point of fact, the very conditions 
which prevent the water vapour from rising from the 
ground, operate to bring down the products of combus- 
tion. Even when there is no fog the atmosphere in 
London is sometimes scandalously bad if judged by a 
country standard. But putting this on one side, we have 
the broad fact that London suffers from a plague of filthy 
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fog during the winter. Can the fog be kept clean? That 
is the great question at issue. 

The “impurities” in a fog are carbonic oxide gas CO, 
carbonic acid C O*, and small quantities of sulphurous 
acid gas and sulphuric acid. Besides, there is suspended 
soot. Now this soot is ny d very small in quantity—a 
little soot goes a surprisingly long way in dirtying a fog— 
nor is it really very unwholesome. Not much of it gets 
fairly into the lun Tt is caught in the nostrils and 
throat, and it has Tittle or no smell, while the quantity 
taken into the mouth is too small to excite much sense of 
taste. If we had nothing to complain of but the soot we 
should do very well. Health would not suffer much. 
We should have darkness and other little unpleasantnesses, 
but these we could manage to get on with. It is quite 
different with the gas. CO is a most deadly poison; 
CO? gives headaches and produces discomfort; the sul- 
phurous acid makes life a burden by its abominable scent 
and taste, and with its active companion, sulphuric acid, 
plays havoc with our furniture and our books. This is a 
fair presentment of the conditions with which the sanitary 
man has to do, and he proposes to get rid of them at one 
swoop by burning coal so that it shall produce no smoke. 
To do this in an ordinary open fire grate is simply 
impossible. Anthracite and coke can be so burned, but 
those who have used either or both as a domestic fuel 
for use out of a kitchen once will not care to repeat the 
experiment. But let us suppose that the coal was burned 
successfully without producing smoke. We should have the 
carbonic acid gas in greater quantity than ever. We 
should also have the deadly C O, for beautifully clear fires 
dismiss this gas into the air in volumes, as it is not 
specially active in taking up another atorn of oxygen at 
high temperatures. The result then of the most perfect 
system of combustion would be simply that we should 
clear the air of soot. This would be something gained ; 
but it can only be gained at the expense of the open fire, 
so dear to the hearts of Englishmen. 

Dozens of schemes have been suggested for getting rid 
of the smoke nuisance, such, for example, as the New York 
plan of steam heating, and the water gas idea, which in- 
volves the laying on of water gas to every house, to be used 
as fuel. But if water gas could be had for 1d. a thousand 
feet the British householder would not run the risk of 
using it, even if the insurance companies were content to 
let its adoption pass without augmented rates. The 
remaining alternative is the close stove. In properly 
constructed stoves it is quite ible to burn coal 
without any evolution of smoke; but the stove is totall 
alien to English notions of domestic comfort. Yet it 
seems to be certain that in London, at all events, the 
choice lies between black fogs and close stoves; and we 
believe it to be not impossible so to direct popular feeling 
that stoves may take the place of open fires, not wholly, 
but to a very considerable extent. But that this end may 
be attained, it is essential that the stove shall be so con- 
structed that it will resemble the open fire. It must bea 
colourable or fair imitation of one. There are certain 
American stoves which comply with this condition, but in 
other respects they are dreadful affairs—unspeakably 
hideous, unmanageable, and irrepressible. Someone, an 
Englishman, with all an Englishman’s love of the open 
fire, must break new ground and produce a stove which 
shall be delightful to the eye, all but scientifically perfect, 
and very moderate in price. This rara avis in the 
market, a fair prospect of substituting clean fogs for 
dirty will present itself. Only, as we have said, the clean 
fog will possibly be more unwholesomeand pestiferous than 
the dirty. Yet even then there iscompensation. There is 
a story told of a very refined gentleman, who, being 
desirous to commit suicide after a night’s debauch, had to 
abandon the enterprise because he could not find on the 
table a clean glass in which to dissolve his oxalic acid, or 
morphia, or other favourite poison. We may be sufii- 
ciently epicurean in our tastes to say, without makin 
ourselves ridiculous, that we prefer to take our C O an 
CO, in clean fog as a vehicle—to use the language of the 
faculty—rather than in dirty fog. 

If Londoners are obstinate, and insist on retaining the 
open fire, then there is but one way of getting rid of the 
consequences. We shall have to put down in our streets 
tunnels or subways, into which the products of combus- 
tion shall be drawn. The smoke must be led away and 
washed. If we are very particular, the washing must 
take place in lime water. Much of the soot could be 
deposited in the tunnels, and taken thence it could be 
sold for manure. It would always command a high price, 
for it is rich in ammonia. Although we suggest this 
remedy, we admit that we do it only use we feel that 
it is the right thing to do, not that we believe for a 
moment the scheme could be carried out in the older 
parts of London. But when a new street is made there 
would be as little difficulty in laying down a main 
chimney as there is in laying down a main sewer. The 
London County Council propose the construction of an 
entirely new street, leading from the Strand to South- 
ampton-row. It would be worth while to try the experi- 
ment in this street of laying down a smoke conduit and 
erecting a chimney at the highest end, where a fan would 
probably be needed to maintain a draught. During its 
progress through the tunnel the smoke could be washed 
by water sprays; much more audacious experiments have 
been made in large towns ere now. It is of course 
possible that the good folk who lived near the chimney- 
end of the tunnel might object. The London County 
Council would not, however, pay attention to such a trifle 
as that. We do not suppose, however, that our suggestion 
will be put in practice, neither will the stoves of which 
we have spoken be made. We shall just go on in the old 
way, grumbling all through the winter at the fogs. In 
spring they will be superseded as objects of popular 
animadversion by the east winds, and in summer every- 
one will have forgotten all about the whole subject, and 
we shall hear doubts expressed as to whether there ever 
was such a thing as a filthy fog seen in London. Nor is 
this remarkable. The old proverb tells us that out 
of sight means out of mind. If we had fogs in London 





all the year round “something would have been done” 
long since. 





DECADENCE AND DECREASE OF BRITISH SEAMEN, 


From timetotime complaintsare heard that British seamen have 
deteriorated, and that their place is being filled up by con- 
stantly increasing numbers of foreigners. These complaints are 
much exaggerated, and on the first point are usually made by 
those who consider the circumstances of the particular cases 
they are acquainted with as common to the whole mercantile 
marine. Although owing to the decay of apprenticeship, the 
substitution of steam for sailing vessels, and the consequent 
shortening of voyages, British seamen have not such oppor- 
tunities of acquiring and practising that dexterity and skill for 
which they were so famed, yet upon the whole they have vastly 
improved, especially in carefulness, sobriety, steadiness, and 
thrift. Most of the complaints relate to drunkenness, insubordi- 
nation and riotous conduct, and are chiefly from neighbouring 
countries, especially France and Spain. Not long since the 
British Consul at Bilbao, by a report upon the bad conduct of 
British seamen frequenting that port, raised a storm which was 
only allayed by the Foreign-office stating that the report was a 
confidential one and ought not to have been published. The British 
Consul-General at Havre, after reporting an improvement in the 
conduct of British seamen frequenting that port in 1886 and 
1887 observes, as to 1888, “It is with great regret that I must 
again refer to the reiterated complaints brought by British 
shipmasters against British seamen. Frequently in the past 
year have I heard captains say, ‘Give me Norwegians, Swedes, 
Germans, but no English. sailors for me.’ It is not against 
their ability as seamen that these complaints are often made, 
although there are far too many men calling themselves A.B.’s 
who are quite unworthy of the title, but against their drunken- 
ness and insubordination. There are, most undoubtedly, a 


likewise a iarge number who, by their bad conduct and grum- 
bling at sea, make their captains’ lives a burden to them, and 
who, when ashore, make one ashamed of one’s countrymen. 
An amusing instance of this grumbling took place at a port in 
my district, where a crew complained, and asked compensation, 
because at some port where the vessel touched the captain had 
given them poultry instead of meat! I know perfectly well how 
hard a sailor's life is, under the best of circumstances, and I 
think all due allowance should be made for him ; but when 
British sailors grumble at the employment of foreigners on 
board our vessels they should remember that they are paying 
for the misconduct of their fellows, if not of themselves, and 
that the remedy lies to a great extent in their own hands ; but 
I feel convinced that no permanent improvement can be looked 
for until a system of official ratings and of continuous discharges 
is established.” In corroboration of this, the proportion of foreign 
to British seamen discharged from British ships at Havre in 
1888 was 27°54 per cent.,ormore than double the proportion in the 
whole British mercantile marine. One factor in the employment 
of foreign seamen in British ships is their greater cheap- 
ness; but whatever may be the reasons, the number of 
foreigners so employed carnot be said to be constantly in- 
creasing, as the numbers in 1887—the last year available for 
comparison—24,046, were 357 under those of 1879, and the pro- 
portions of the whole 13 and 12°64 per cent. respectively. The 
returns for 1888 include masters for the first time. In 1852 
the number of foreigners in the British mercantile marine was 
5700, the lowest of any year, forming 358 per cent. of the 
whole. In 1854 the numbers had risen to 13,200 or 8°15 per 
cent. In 1864 the numbers were 21,923 and 11°19 percent. In 
1883 the numbers were 28,313 or 14°16 per cent., the highest 
reached. Since then there has been a steady decline to 24,406 
or 13 per cent. in 1887. From 1851 to 1869 foreigners in- 
creased by 14,365, or 247 per cent., and from 4°08 to 10°34 per 
cent. of the whole. From 1869 to 1887 the increases were 
3888, or 19°44 per cent., and from 10°34 to 13 per cent. of the 
whole. Dividing the period between 1851 and 1887 into two 
equal parts, it will be seen that the increase of foreigners in the 
latter period has not by any means kept pace with that in the 
former. 


THE EMPLOYMENT OF ELECTRICITY IN IRONWORKS. 


THE application of the dynamo and the motor to mineral 
working is admitted to be a purpose for which they are 
admirably suited, but their employment in the kindred 
industry of metallurgy would scarcely seem so easy of accom- 
plishment. Yet Mr. T. Vaughan Hughes has just read a paper 
before the South Staffordshire Institute of Iron and Steel Works 
Managers, in which he advocates the application of electricity to 
the rolling of iron and other metals. The present system of 
driving a train of mill rolls from a steam engine is, he says, 
inconvenient and wasteful. A great variety of heavy gearing 
has to be employed, and in this a considerable proportion of the 
power originally developed is lost. With an electric motor 
attached to the different sets of rolls, the application of power 
would be much more direct, and there would also be obtained 
the greater cleanliness and convenience which are the special 
features of electrical transmission. Moreover, the adaptability 
of the electric motor to variation in its work would be found a 
very valuable property in the rolling of rails, sheets, plates, or 
bars. Hence Mr. Hughes argues that in the coal and iron 
districts steam power should be obtained from the boilers and 
engines placed at the mouths of the collieries, that it should then 
be converted into electrical energy, and conveyed say half a-mile 
or three-quarters, to be employed in the operation of the iron- 
works machinery. Practical objections are, of course, raised to 
the execution of this proposal. It is doubted whether the 
delicate mechanism of an electric motor would not become 
injured under the intermittent stresses and strains involvedin the 
rolling of metals, and it is also doubted whether the intense heat 
in the mills would not exercise a similar injurious effect. It is 
replied thatthe motors could begeared, to meet the peculiarrequire- 
ments of the work, and that the machines could be covered over 
to protect them from the heat. The use of the electric light in 
such establishments is largely extending, and it is worth con- 
sidering whether the driving of the lightest class of rolling 
machinery, such as hoop and wire mills, cannot be advan- 
tageously accomplished therein by means also of électricity. 


THE NORTHERN CHEMICAL MANUFACTURE, 


THE northern chemical manufacture is just now endeavouring 
to overcome very serious difficulties that are presenting them- 
selves upon it, and the steps taken on its behalf are interesting 
both to the engineer and the commercial man. The producers 
of alkali by the old Leblanc process have had to meet of late an 
increasing competition with the newer ammonia process, but 
they were aided greatly by the utilisation of the salt deposits of 
South Durham. The cost of that salt is likely to become dearer 
now to the saltmasters on account of the increased price of coal, 
and to the chemical makers because many contracts for the 
supply of salt have been made with a sliding scale arrangement, 








under which the price rises with the price of coals; and the 
advance in the price of coals for use in the chemical factories 
themselves gives a much more important addition to the cost 
of producing alkali and other products. Up to the present 
time these products have shown no sign of advancing in any- 
thing like the proportion that the cost of fuel has done, and 
though some interesting attempts are being made to further 
minimise the waste in the manufacture, its prospects are at the 
present time rather precarious. These attempts aim at lessening 
the quantity of salt decomposed, by insuring a more thorough 
use of all that is given off or results in the decomposition ; 
and there is also the now successful application of the 
Chance process for the recovery of sulphur from the 
tank waste. At one of the chemical works on the Tyne that 
process is now in successful operation, and on a much larger 
scale it is likely to be begun in a month or two. To some 
of these works we referred in the article published in our last 
impression on the British Association at Newcastle. The addi- 
tional sum that will be received for the sulphur will be a great 
aid to the chemical makers, whilst the adoption of the process 
is a feature of interest in the history of the industry. But 
there are other difficulties before the manufacturers, who have 
derived much of their revenue from the sale of bleaching powder 
under an arrang t gst th lves by which the price 
has been kept up, and the continuance of which is now 
threatened. Meantime, it is noticeable that the products in the 
North are changing—that the manufacture of soda ash, for in- 
stance, is decreasing with some rapidity, whilst that of caustic 
soda of a very high strength has been largely increased, and 
there are other changes. The old Leblanc industry, indeed, is 
undergoing slowly a revolution, and in that time of change the 
increase in the price of two of the prime necessaries of the 
manufacture tells with increased force. The many chemical 
factories are passing into fewer hands. By arrangements 





‘ amongst the owners, the use of semi-manufactured products is 
large number of capable, well-behaved seamen, but there are | 


divided, and there are other methods by which waste is reduced, 
and the fullest value possible obtained for sulphates, ash, gases, 
and other constituents. The position of the chemical trade in 
the North is thus exceedingly interesting, and it is to be hoped 
that the ingenuity displayed may enable it to overcome its 
dangers. 


“BLACK SATURDAY” IN THE YORKSHIRE COAL FIELD, 


SaturDay was “a black day” in the Yorkshire coal field. Two 
men were severely injured—one had his skull fractured, and is 
not likely to recover—at the East Gawber Pit. They were 
riding into the workings on the wagon used for conveying 
wood for props. This was a distinct breach of the colliery rules, 
A miner at Mitchell Main was buried alive, the roof falling in 
upon him. Three men were descending Messrs. Locke and 
Co.’s colliery, Newland, Normanton, when the cage got out of the 
slides and, tilting on one side, threw them to the pit bottom. 
They were killed instantly, their bodies being frightfully mangled, 
The same morning the ominous news spread that there had 
been another disastrous explosion at Swaithe Main Colliery, three 
miles from Barnsley, where in 1875 143 lives were lost. Fortu- 
nately only three persons were in the pitat the time. A donkey 
pumping engine about a mile from the pit shaft had got out of 
repair, and a foreman fitter and two young men were sent down 
to put itright. They were properly supplied with five bonnetted 
Miissler safety lamps, which were duly examined and tested by the 
deputy on the night shift. The men proceeded to the plave, and 
nothing more was heard of them until after the explosion occurred. 
How it was cauced is unknown, and it is difficult to account for it 
except on the supposition that one of the lamps became damaged. 
It was sufficient, however, to bring down the roof and bury the 
lamp. The injured men, who happily retained consciousness, 
managed to travel between thirty and forty yards to the fresh 
air, where they were out of danger from after-damp. The 
workings of the place being of limited extent, it was resolved to 
put out the fire by means of water. This portion of the mine 
has therefore been flooded, and the colliery, which is one of 
the most carefully worked in England, has been set down to the 
loss and inconvenience of employer and employed alike. Such 
are the perils of the pit! 


THE CARDIUM, 


WE print on page 830 the first part of a paper read by Mr. 
John Gamgee, of zero motor and artificial ice rink fame, before 
Section A of the British Association meeting at Newcastle. In 
this paper there will be found a good deal of curious interest, 
and a description of an ingenious closed circuit and closed cycle 
motor. There is much in the paper which would ordinarily 
prevent our giving it space. There is, for instance, an unsuc- 
cessful attempt at a proof against the second law of thermo- 
dynamics. But as the paper describes apparatus which is in 
actual use for circulating large quantities of hot water both by 
closed and open circuits, and as the applications are likely to 
be numerous, and as, moreover, the committee of the Physical 
Section of the British Association selected the paper for reading, 
presumably with the object of placing Mr. Gamgee’s views 
before the world, the committee will no doubt prefer to see the 
whole paper in print rather than a bare description taken from 
the utilitarian part which describes the continuous flow cardium. 
We therefore, at some inconvenience, publish the whole paper, 
pointing out, at the same time, that in spite of a considerable 
amount of verbiage and some heresy, Mr. Gamgee deals with a 
great many interesting problems, and recalls attention to many 
subjects of much interest. We have said that he makes an 
inetfectual attempt to prove the second law of thermo-dynamics 
to be no law, and for this appeals to the fact that difference of 
temperature is not the cause of motion in the closed circuit 
cardium, for any part of the return flow pipe may be heated. 
We may, however, point out that if the inverted pear-shaped 
bulb at the top of the cardium be heated to the same tem- 
perature as the lower bulb or bulbs, the action stops. That is to 
say, if difference of temperature ceases the action ceases. This 
fact does not detract from the possible applications of the 
apparatus, nor from the interest which attaches to many parts 
of Mr. Gamgee’s paper. 








LITERATURE. 


The Elements of Electric Lighting. By Puiir Arkiysoy, A.M., 
Ph.D. Third edition. New York: Van Nostrand. 1889. 
TuE object of this little volume is, we are told in the 
preface, “to meet the demand for a complete and com- 
prehensive treatise, setting forth the various facts relating 
to electric lighting in plain language devoid of technicalit 
and perplexing mathematical formule.” A work whic 
shall deal with electric lighting in a comprehensive 
manner is certainly much required, but we should think 
it is hardly possible to do justice to so extensive a subject 
within the limits of 250 octavo pages, and without the use 
of technical language. Considering the work, however, 
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merely asanelementary one, itwill,in spite of somewhat fre- 
quent lapses intothe obscure, nodoubt prove of considerable 
use to the beginner and general reader wishing to obtain 
a good general impression as to the manner in which 
electricity is generated, distributed, and made to give 
light. It is, nevertheless, to be hoped that in the next 

ition the author will see his way to use the knife some- 
what freely. A great deal of more or less ancient 
apparatus is described, to the exclusion of more modern 
types, and in some instances the old is so mixed up with 
the new that the reader is likely to get very erroneous 
notions with regard to present practice. Thus, in the 
chapters on alternate current dynamos, we are treated to 
a lengthy account of the Westinghouse alternators and 
transformers, and the only other machines referred to 
are those of Lontin, Siemens, and Gordon, which are now 
things of the past; the modern European alternators of 
Mordey, Kapp, Ferranti, and Zipernowski being com- 
pletely ignored. As an instance o the frequent want of 
explicitness to which we referred above, we cannot do 
better than give the author’s explanation of parallel 
working. Weare first told that the lighting or extinguish- 
ing of Sees on a circuit requires the electro-motive 
force of the dynamo to be varied. We are next told that 
“the electro-motive force must also be adapted to the 
requirements of the lamps and be kept constant.” We 
leave the author to reconcile these two statements. With 
clearer explanations and more modern descriptions, the 
labours of the business man and mechanic, for whom this 
work is written, would be considerably lightened, and its 
value as a text-book greatly enhanced. 


Text-book of Practical Logarithms and Trigonometry. By J. H. 
Patmer, Head Schoolmaster R.N., H.M.S. Cambridge, Devon- 
port. London: Macmillan and Co, 1888. 

“Tis book has been prepared principally for the assist- 

ance of those who are either preparing for, or have 

attained to, the position of Gunner in the Royal Navy.” 

From the contents it would appear that our gunner is 

now qualified for Mathematical Honours, so far as this 

subject goes. Mr. W. S. Gilbert should take another 
cruise as a naval volunteer, to pick up the scientific con- 
versation of our warrant officers, for a new edition of 

“H.M.S. Pinafore”; for Science is now the great road to 

honour in our Navy, always provided it has nothing to 

do with propelling the ge 

The Gunner is taught here how to solve all kinds of 
triangles by logarithms and trigonometrical formulas, 
principally with a view to range-tinding by the sextant. 

The author is guilty of the nautical solecism of “ knots an 

hour,” for which he would be checked at Greenwich, as the 

utterance of an engineer. The bock is very carefully and 
clearly got up, and no doubt has proved by experience to 
satisfy the requirement for which it was created. 








SIR DANIEL GOOCH. 


Ar two o'clock in the afternoon of Tuesday another of the 
few engineers who link the early history of railways with the 
present day passed quietly away; Sir Daniel Gooch, chairman of 
the Great Western Railway, expired at his residence, Clewer 
Park, near Windsor. He kd been ill for several months. The 
immediate cause of death was gout at the heart. 

Sir Daniel Gooch was born at Bedlington in Northumberland 
on the 24th of August, 1816, and his first acquaintance with 
machinery was made at the Bedlington Ironworks. As was the 
manner in those days, little care was taken of his education, but 
his natural abilities compensated for deficiencies in this respect. 
George Stephenson knew young Gooch’s father well, took a fancy 
to the lad, and so it came to that Gooch served his appren- 
ticeship at Stephenson and Pease’s, Forth-street Works, New- 
castle-on-Tyne, He made rapid progress. He was placed in 
the very vortex of locomotive work, and fully availed himself 
of his opportunities. We next find him in Robert Stephenson’s 
Engine Works, near Warrington, where he seems to have first 
met Brunel. Brunel at an early period found what manner of 
man he was, and he appointed Gooch locomotive superintendent, 
although he was but twenty-one. It must not be forgotten that 
half-a-century ago engineers were scarce, and young men held 
very important positions, just as in Nelson’s time post-captains 
who had barely attained their majority were to be found in the 
Navy. Death was busy and promotion rapid. It may be not 
out of place to give here a short statement of the principal 
dates of events in the history of the line. 
1835.—August 31, Act received Royal assent.’ 

Nov. 26, First contract let in London division. 
1836.—March 15, First contract let in Bristol division. 
1837.—July 4 = — to Act for extension from Acton to 


mn. 
Oct. 27. Special general meeting of proprietors to authorise 
borrowing of £883,838, in addition to capital and 

1,125,000 in anticipation of calls. 





1888.—Jan. 1. First trial of line with engines near West Drayton. 
June 4, Opening to Maidenhead, 22} miles, 
1839.—June 9, Adoption of broad gauge confirmed by proprietors by 
a majority of 1647 votes, 
June 26, 8 meeting to create new shares of £50, to the 
amount of £1,250,000. 
July 1, ning to Twyford, additional 8} miles. 
No. —. r. Charles Russell elected chairman in room of Mr. 


W. U. Sims, deceased. 
1840.—March 80. Opening to Reading—total, 35} miles. 
June 1, i to Steventon, 56} mi’es, 
July 20. To Farringdon-road, 63} miles. 
August 31, Bristol to Bath—total, 75} miles. 
Dec. 17. To Wootton Bassett-road, 92 miles. 
1841.—Feb, 25, First dividend declared at the rate of 8 per cent, per 
annum, 
May 81. Opening to Chippenham, 105} miles. 
June 80. Completion of line—total length, 118} miles, 


_ It appears that Gooch had at this time plenty of work in de- 
Signing locomotives. The “North Star,’ built by Stephenson 
in 1837, still exists, and in an early impression will be illustrated 
in our pages. The working drawings were signed by Gooch. 

Daniel Gooch wrote nothing which would bring him before 
the public; and so many years have elapsed since he practised 
4s an engineer that the present generation has probably for- 
gotten that he was really a great mechanician. He did his 
work quietly and well. He was an able designer of locomotives, 
and at this moment it would be difficult, if not impossible, to 
turn out engines better fitted for their duties than the Great 
Britain class, The fact that these original broad gauge engines 
have been rebuilt from time to time almost without alteration 
of any kind is sufficient proof of this. The Great Britain, 
built in 1851, was the most powerful locomotive which had been 





constructed up tothat time, and there are no narrow gauge engines 
in this country which at this moment approach it in boiler power. 
The grate area is 21 square feet, the total heating surface 1952 
square feet, and notwithstanding, the engine is exceed- 
ingly light, weighing only 31 tons empty. To these engines 
he fitted the fixed link, still used and known by its inventor’s 
name. He designed many other types of engine, which have 
all done good service. It has recently been stated that he 
designed the double bogie tank engines, with driving wheels 9ft. 
in diameter, which worked the passenger traffic on the Bristol 
and Exeter Railway for many years; but this is a mistake. The 
Bristol and Exeter engines were designed by Mr. Pearson, the 
locomctive superintendent of that line. In conjunction with 
Brunel and Babbage, Mr. Gooch carried out many experiments 
on train resistance, a dynamometer carriage being specially 
fitted up for the purpose. So far as we know, Mr. Gooch was 
the first man who ever took indicator diagrams from a loco- 
motive. He invented for the purpose a special form of 
indicator, This instrument had a horizontal barrel, placed in 
communication with the cylinder by a port controlled by a slide 
valve. The indicator piston compressed two elliptical springs. 
The top of the piston-rod was connected to the short arm of a 
small lever, to the long arm of which the pencil was fixed, and 
it traced the diagrams on a web of paper rolled off one drum 
and on another, so that a succession of diagrams could be taken. 
The principal defect in this indicator was that it drew curved 
lines, but the diagrams were easily “translated” The main 
facts ascertained by Mr. Gooch were that the total resistance of 
engine, tender and a train of 100 tons on the broad gauge, calcu- 
lated from the indicator diagrams, was at twenty miles an hour 
10°6 lb. per ton, while by the dynamometer it was 9 lb. per ton. 
At sixty-two miles an hour the resistance with a 50-ton train 
by the indicator was 24°6 lb. per ton, and by the dynamometer 
22°51 1b., and he held that the broad gauge resistance was on 
the average 53 per cent. less than that on the narrow gauge 
for light trains, and 43 less for heavy trains. These conclusions 
can hardly be accepted as accurate without certain qualifications. 

Mr. Gooch retired from the Great Western in 1864, his place 
being taken by the late Mr. Armstrong, who in turn has been 
succeeded by Mr. Dean. He embarked in Atlantic telegraphy 
with his usual energy. He was one of the original owners of the 
Great Eastern steamship, and when the vessel was sold for 
£25,000 over and above all liens on her, he was one of the 
purchasers, and bought her with the intention of using her for 
laying the Atlantic cable. He succeeded, and was the first to 
send a message from America across the ocean by a permanent 
wire. Them e ran :—" Mr. Gooch has the pleasure to in- 
form Lord Stanley that the Newfoundland shore end of the 
Atlantic cable was laid to-day, and perfect communication esta- 
blished between Englard and America. God grant it may be a 
lasting source of benefit to our country.” For his services he 
was created a baronet. 

In 1866 the Great Western Railway Company was in extremis. 
Its shares were quoted at 38}. The directors, as a forlorn hope, 
called on Sir Daniel Gooch for aid; no man knew more about 
the working of the road in every department, and he had on 
more than one occasion shown that he was as able a financier as 
engineer. He accepted the chairmanship of the line, and the 
confidence which his appointment inspired, and the skill with 
which he reorganised the affairs of the company, turned the 
scale, and the Great Western Railway is now one of the most 
prosperous in the world. 

Sir Daniel Guoch was a very remarkable man; far more 
remarkable than has been generally known. He made surpris- 
ingly few mistakes in his work; his career is another proof of 
the fact that genius is, to a very large extent, independent of 
opportunities. His parents were in comparatively humble cir- 
cumstances when he was born. He received no advantages of 
education—he was self-taught, and he fought his way to the 
top by sheer courage and perseverance. But it must not be 
forgotten that genius, uncombined with industry, can of itself 
and unaided achieve little. Genius is a good thing; industry is 
better. When they are combined in the same individual we 
have men like Stephenson and he whose death the whole pro- 
fession will regret, whose place can never be filled. 

Sir Daniel Gooch was elected member of Parliament for 
Cricklade in 1865. He was a Conservative, and continued to 
represent the borough until 1885. He was chairman of the 
Telegraph Construction and Maintenance Company. In 1838 
he married Miss Tanner, of Monkwearmouth, who died in 1868 ; 
by her he leaves his successor to his title, Henry Daniel, born in 
1841, three other sons and two daughters. In 1870 he 
married Miss Burden, of Norwood, who survives him. 








JAMES PRESCOTT JOULE. 





THERE are very few pure science men to whom engineers can 
or need acknowledge themselves professionally indebted. James 
Prescott Joule, who died last Friday, was one of this few. Our 
readers will have learned with regret that he is no longer 
among us; and although ill-health has for some years put an 
end to material results from his teeming brain, there will be 
few who will not feel that they have suddenly lost a valued 
instructor. Generally, engineers in their work so far precede 
science in all that relates to advance in engineering matters, 
and their mode of thought in so far differs from that of 
the pure science man, that it but seldom happens to the 
engineer that he can honestly acknowledge real indebtedness 
to any but practising engineers and other practical men 
who are led on by their requirements to new achievments, and 
by their achievements to new requirements which they are able 
to satisfy somehow. They will, however, ever acknowledge 
their indebtedness to Joule as to a man who worked in a most 
practical manner with an instinctive guidance to the dis- 
covery of new facts, or the determination of quantitative 
values of importance in the arts and industries, and especially 
in engineering matters, one branch or another, The 
questions with which he occupied himself were always of 
a kind which not only gave value to the results of bis 
experiments, but these were of a directly applicable order. They 
were usually stated in that clear, unconventional manner which 
appealed to scientific practical men who have been able to look 
upon the results of Joule’s work as everlastingly valuable tools. 
The important difference between his work and that of many 
other scientific men of a more conventional order consists in its 
striking originality. He used no pages to utter platitudes in 
anew way, or to laboriously prove that what had long been 
some custom in some arts or industries was scientifically right. 
Neither did he ask for State aid for his researches. He was a 
man of a strong practical turn, and his work was of the highest 
scientific order and scientific value. 

Joule was born at Salford, Manchester, on Christmas Eve, 
1818, so that he has died in his seventy-first year. He was so 
delicate that he could not be sent to school, and so was privately 





educated at home. Both his father and grandfather were 
brewers, and young Joule and his brother also entered the 
business, though James soon became so absorbed in scientific 
investigations that he practically left the brewery to others. 
Soon after entering the brewery, about the age of fifteen, he 
and his brother were sent by their father to the great chemist 
Dalton, the propounder of the atomic theory, in order to learn 
chemistry. On James the contact with and study under Dalton 
had a most powerful effect. He seems to have been at once 
caught with the enthusiasm for scientific research, and soon, 
with the rudest apparatus, began to make experiments of his 
own, mainly on the chemical constitution of gases and on the 
relations between chemical] action and electricity. Oue of his 
first published papers was on a new electro-magnetic engine, 
which he described at the age of nineteen. The amount and 
variety of his work since then may be inferred from the fact 
that in the Royal Society List there are the titles of 
ninety-seven papers, besides over twenty other important 
papers on researches undertaken by him in conjunction with 
Sir William Thomson, Sir Lyon Playfair, and Dr. Scoresby. 
His experiments on electro-magnetism led to very valuable 
results, although they were in a great measure waiting 
for the advent of the dynamo-electric machine for their 
full significance to be comprehended. He, like most others, 
found, when be commenced on this work, that practical 
measures were not an accompaniment of electrical or magnetic 
knowledge, so in a characteristic manner he set himself to work, 
and devised his own unit of electrical measurement. It was 
through his work on electro-magnetism, and to his speculations 
on the relations between chemical actions and heat that he was led 
to what will probably ever be considered the grand work of his life, 
namely, the determination of the mechanical equivalent of heat. 
His discovery in its earliest form was first announced at the 
Cork meeting of the British Association in 1843, in a paper on 
“The Calorific Effects of Magneto-Electricity, and on the 
Mechanical Value of Heat.” It was read before the “ Chemical 
section of Mathematical and Physical Science,” and it may be 
noted that the paper being both new and important, was, as is 
usually the case with valuable things, not recognised as such in 
the British Association reports. In the body of this paper the 
mechanical equivalent is given as 838 1lb., and his first state- 
ment of the results of his work was thus given in the paper 
referred to! “The quantity of heat capable of increasing the 
temperature of a pound of water by 1 deg. Fah. scale is equal 
to, and may be converted into a mechanical force capable of 
raising 838 lb. to the perpendicular height of lft.” Although 
this speaks of the heat “as convertible into,” &c., it will be 
noticed that his experiment wason the conversion of “mechanical 
force” into heat. It must also be here observed that in an appendix 
tothis paper, date August 3rd, 1843, Joule said,among other things, 
“T have lately found experimentally that heat is evolved by the 
passage of water through narrow tubes. I obtained one 
degree of heat per pound of water from a mechanical force 
capable of raising about 770 lb. to the height of lft. 

shall lose no time in repeating and extending these experiments 
being satisfied that the grand agents of nature are, by the 
Creator’s fiat, indestructible, and that, whatever mechanical 
force is expended, an exact equivalent of heat is always obtained.” 
The 770 ft. lb. found by this experiment was, it will be seen, 
nearer the correct value than the constant obtained by some 
subsequent experiments. The importance of the announcement 
in a scientific sense it is impossible to overrate. Others at home 
and abroad had been working in the same direction, but though 
at first it was slowly and somewhat grudgingly recognised by 
his fellow-students, Joule’s discovery made its way surely, and 
is recognised as one of the ruling constants of engineering 
and other scientific work. 

In 1845 Joule read another paper on this very important 
subject before the Chemical Section of the British Association 
at Cambridge, but this Association still failed to recognise the 
importance of the paper, and only printed an abstract of it, the 
full paper being subsequently printed in the Philosophical 
Magazine. The mechanical equivalent of one unit he gave then 
as 817. In 1847 he read another paper on further experiments 
before the Mathematical and Physical Section of the British 
Association at Oxford, and the Association printed an abstract 
of the paper in its Report for the year, the full paper appearing 
as before in the Philosophical Magazine. The mean value given 
in this paper was 781°8 foot-pounds, 

In a paper read before the Royal Society in 1849, Joule 
described the experiments and the apparatus which are 
generally known in connection with the determination of 
Joule’s equivalent. This paper he concludes with the two 
following propositions :—First, “that the quantity of heat 
produced by the friction of bodies, whether solid or liquid, is 
always proportional to the quantity of force expended ;” and 
second, “that the quantity of heat capable of increasing the 
temperature of a pound of water (weighed in vacuo and taken 
at between 55 deg. and 60 deg.) by 1 deg. Fahrenheit, requires 
for its evolution the expenditure of a mechanical force repre- 
sented by the fall of 772 1b. through the space of 1ft.” 

It may be interesting to remark that there was a third propo- 
sition which was suppressed in acccrdance with the wish of the 
Committee of the Royal Society to whom the paper was referred, 
stating that “friction consisted in the conversion of mechanical 
power into heat,” It is also noteworthy that even in the 1843 
paper he applied the equivalent to steam engine and boiler 
economy, and also points out that, as shown by thermodynamic 
relations, the electric motor, as we now call it, can never super- 
sede steam for power purposes, when the current is vbtained by 
the galvanic battery. 

There is no piece of work of more wonderful and wide 
scientific application than that of Joule. It has enabled men 
to solve problems previously unsolvable, and it opens upa never 
failing means of applying measure to quantity and values 
hitherto not comprehended. 

We cannot now refer to the multiplicity of Joule’s other in- 
vestigations, but we may here remark that the scientific world 
is indebted to the Physical Society for collecting and publishing 
as it did, some five years ago, the whole of Joule’s scientific 
papers. Joule continued his scientific investigations till very 
near the end, and, varied and important as they were, they can- 
not be entered into here. He lived the most retired life, partly 
from weak health and partly from his native modesty ; and 
so it happens that he was hardly known to the outside world. 
He was honoured at home and abroad, and he had conferred 
upon him all the scientific and learned honours of all the 
important bodies. Gold medals and other marks of apprecia- 
tion were showered upon him, including those of the Royal 
Society and Society of Arts, In 1878 her Majesty, through 
Lord Beaconsfield, conferred upon him a pension of £200 a 
year; and few pensions were ever better deserved. Dr. Joule 
married, in 1847, Miss Amelia Grimes, of Liverpool, who died 
in 1856, leavlng a son and daughter, who survive. 





4 Scientific papers of James Frescott Joule. Published by the Physica 
Society of London, 
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WURM’S WIRE ROPE-MAKING MACHINE. 


In Prechtl’s Technologische Encyklopddie, Stuttgart, 1846, 
occurs the following description of a machine for making wire 
ropes. It is stated in this work that the first, and so far 
the only, wire rope-making machines are those invented by 
Wurm, of Vienna. The inventor originally twisted all the 
twelve wires, of which the rope consisted, in one operation, but 
experience showed that it was better to adopt Albert's method, 
and to form three heddles, each consisting of four wires, first, 
and then to twist these into one rope, that is, to make the rope 
in two operations, each of which was performed by a different 
machine. This method was first adopted at Chemnitz. Later, 
Wurm invented a machine, by means of which the heddles 
and the rope are manufactured simultaneously, and which is 
also applicable to hemp ropes. We give an illustration of 
Wurm’s latest machine, as well as of his first invention. Fig. 1 
represents the vertical section, Fig. 2 the plan, and Figs. 3, 4, 
and 5 separate portions. The two machines resemble each 
other in so far that they can be illustrated by one and the 
same diagram, the few points of difference being so unim- 
portant that they can be explained by a few remarks here 
and there; but Figs. 1 and 2 represent more pacticularly 
the latest rope-making machine. A long horizontal shaft a aa 
is placed between two supports rising from the frame, and has 
the pivot 6 and the cushion button c. The thick end of the 
shaft has a cross A A, which has four arms in the case of heddle 
machines, but three in that of rope machines, and which is 
turned by hand, thus setting the whole machine in motion. A 
smaller cross is situated at B, and a third still smaller cross at 
C on the shaft. These two have three or four arms as in the 
case of AA, but are more simple and less substantial in con- 
struction, as they are exposed to no strain, but serve simply for 
the guidance of the wires. The unsymmetrical position of B 
and C on the shaft aa at Fig. 2is explained by the fact that 
they have both only three arms, A few buttons repose in an 
inclined plane on the three crosses, and form a sort of cone, 
but have been left out in the diagram, so as not to make it 
indistinct by undue crowding. 

The reels D are hung to the large cross Ain such a manner 
as to permit their revolving on their own vertical axles, without 
having their horizontal position altered by a revolution of the 
cross, 80 that they make one revolution round a horizontal circle 
at each revolution of the cross round the shaft. There are four 
of these reels to the heddle machines, and three to the rope 
machines, They support the wires or the heddles, as the case 
may be. In Fig. 2 these reels, of which only two are visible, are 
unsymmetrical in reference to the shaft. Each reel consists of 
two circular discs with twelve cylindrical pegs fitted in a circle 
between them. An iron axle runs loose through the centre 
of these discs, and has a female-screw at the top, but is fastened 
below to an iron bar f, which is bent into two right-angles, and 
the horizontal arm of which moves like a short shaft in the cross 

To prevent the reels from revolving rapidly on their own 
axles, the n degree of friction is obtained by screwing 
down the bolt at the top. 

The wires or heddles are conducted in an inclined plane towards 
each other by means of holes, rings, or wooden pipes, past the 
crosses B C to be united at the head cof the shafta, This head 
consists of an iron eylindrical socket with two flanges pq, the 
centre o serving as a second cushion-pivot to the shaft aa, and 
if a perforated disc r lying flat against g, the disc being the 
twisting-key. In the case of heddle machines—in which four 
wires are made into one heddle—this perforated disc has an 
orifice in the centre and four smaller ones ¢ round it, and com- 
municate with it by means of arched slits. Four iron rails ee, 
which are situated at the side of the shaft a at d—Figs. 1 and 2— 
aad are connected with it by screws, are kept united with the head 





by means of the screw bolts s ss s—Figs. 3 and4. As these enter 
the flange 7 on leaving the perforated disc r, they make up the 
parts p oq r, and e e¢ e ea whole which revolves bodily with the 
shaft a. In the case of rope machines the difference is so small 
that it explains itself in Fig.5. There are only three rails, ¢ ¢ ¢, 
and the disc r has only three orifices u u u, which do not com- 
municate. 

The strength of the twisting is, of course, determined by the 
relation between the velocity of the revolution and that of the 
procedure. At starting, a workman seizes the wires proceeding 
from the head with a pair of tongs and squeezes them, giving 
them a tension with increasing rapidity. Subsequently, how- 
ever, the rope is fastened to the circumference of a wooden 
drum E by means of a hempen cord, and equably drawn out 
and coiled by its revolution. Jn the manufacture of heddles 
the same process is adopted, with the exception that a reel or 
smaller drum is used instead of the drum E. 

The motion of the drum E is produced by the shaft a, by 
means of two pulleys and two endless cords. The pivot 6, on 
the shaft, carries a small pulley y, from which the first cord 
passes, through two guide rollers A, and two other rollers « i— 
to stretch it—on to the pulley &. On the axle of the latter is 
fitted a smaller pulley /, from which the second cord is con- 
ducted, by means of two guide rollers mm to the wheel n of 
the drum E. This second cord can be stretched by pushing the 
drum. Figs. 10 and 11 show longitudinal and cross sections of 
Wurm’s latest machine, by means of which the heddles and ropes 
are simultaneously manufectured in a single operation. 

An iron shaft A A, hollow, and open and tapering at the ends, 
lies horizontally inside the frame of the machine. It is sup- 
ported partly by a pivot in the front frame B B, partly 
by resting in the roller wheel CC, with which it is con- 
nected, upon the friction rollers ccc of the centre frame D. 
Close to the forward end of this main shaft A a six-spoked star 
E E is fitted, and on the centre of the shaft, at its thickest part, is 
a similar star E! E!, corresponding to the other. These two stars 
are surrounded by acircle of iron rods SS to support their 
spokes, The iron rods qqq connect the stars E E! with each 
other and with the wheel C, which is connected with the 
twisting head G, which rotates in a cushion of the after-frame 
T T and serves to unite the heddles into a rope. These parts, 
AE E', CG, 7 qq rotate on their own axis like a large ribbed 
cone, horizontally. Between the stars E and E! are six conical 
baskets F F F, of which only three are visible in Fig. 10. Each 
basket F consists of a pulley e, two six-spoked stars gh, and 
three connecting rods, like 27. The pivots of the pulley e 
are cushioned in the spokes of the star E, those of the smaller 
stars h in the spokes opposite the second star E! at mmm. The 
thirty-six reels kk, wound round with wires, are attached in 
such a manner that they do not only rotate on their own axes, 
but retain their horizontal position unchanged during the revo- 
lutions of the stars E E’, each reel & being fitted with a support n, 
the upright ends of which rotate round two pivots. One of 
these pivots is attached to the pulley ¢, the other to the star g, 
and this second pivot is perforated to admit of the passage of 
the wire from k. As each of the six wires of a basket F com- 
posing a heddle must have a central strand of hemp, a reel 7 is 
fitted to the axis of the basket between g and h, the support of 
which is similar to that of the wire reels n. The hollow pivot 
m has a perforated disc, which has six orifices for the wires and 
one for the hemp. Three of the six heddles, passing out of mm, 
are marked at Fig. 10 with the numerals I.,1I., Il]. They pass 
through brass sockets p in the wheel C, and unite in the twisting 
head G, when their union at Q into a rope is brought about by 
means of a larger perforated disc. The central core of hemp S 
is wound on the drum W in front of the machine, and passes 
fron thence over a guide roller O through the entire length of 

hollow shaft A, at the opposite end of which it enters the 


twisting head G, and finds its place in the central orifice of the 
| perforated disc. The completed rope passes over a guide rol'er 
| P, and winds itself round the large drum R, which it sets in 
| motion, thus drawing after it all the wires, hemp cores, &c. 

The rotary movements requisite for the machine are pro- 
duced by a small subsidiary shaft which is cushioned in the fore- 
frame B and a bolt r, and can be set in motion either by means 
of two men by the hand crank R, or else by means of the belt 
pulleys—fast and loose—d by elementary power. This sub- 
sidiary shaft has the gearing 6, which catches into the cog-wheel 
a of the main shaft, and thus sets the machine in motion. The 
six rope pulleys ¢ ¢ of the baskets F are girdled by a rigid hemp 
rope f f, the ends of which cross underneath and are fastened 
to opposite sides of the frame. As this rope f never changes 
its position, the circumferences of the pulleys e e rub against it 
as they rotate, and have imparted to them a revolution on their 
axles, which they transmit to the baskets F, the hollow pivots 
m m and the perforated discs of these—Fig.10. It follows that 
this motion is in an opposite direction to that of the main 
shaft A and its system, as shown by the arrows in Fig. 11. The 
importance of this is self-evident when we remember that the 
twisting of the heddles and of the rope must be in opposite 
directions. The slow rotary motion of the drum R is imparted 
by the twisting head g, which is provided with a belt pulley 
from which an endless belt passes over two guiding pulleys L M 
on to the larger belt pulley H. The axis of the latter has a 
gearing o which catches the cog-wheel j fitted to the drum R. 

The velocity of the various movements must be regulated by 
the desired thickness of the rope. In our illustration the 
pulleys ¢ have been made a little too small for the sake of 
greater clearness in the drawing; they can therefore not act as a 
guide in calculating the requisite velocity for a given thickness 
of wire-rope. 








Tue RippLe NaviGATION CoMMIssION.—The interim report of 
the Ribble Navigation Commission, dated October 5th inst., and 
signed by the Commissioners, Sir George 8. Nares, K.C.B., Sir 
Charles A. Hartley, M.1.C.E., and Mr. John Wolfe Barry, M.I1.C.E., 
has been issued. It says that any works in the direction of 
improvement must consist of a combination of dredging in hard 
ground and training walls through ssnd. The Commissioners are 
not prepared to indicate what would ve the best course for a river 
and channel in the lower parts of the estuary. If the recom- 
mendations of the Commissioners are carried out in two years’ 
time, there will be an available depth from Preston to the sea of 
21ft., and this would enable a vessel drawing 17ft., if she left 
Preston an hour before high water, to reach Lytham with a mini- 
mum of 2ft. of water under her keel. After reciting the legisla- 
tion from 1882 to 1889, the report proceeds to deal with the dock- 
works proposed in 1883 and their cost. The total expenditure on 
the dock, and exclusive of any equipment, amounted on the 31st 
of August, 1888, to £398,000, to which must be added the contrac- 
tor’s retention money and the subsequent cost of upholding the 
dock, bringing the expenditure to about £440,000. ing with 
the expenditure for —. the Commissioners find that the 
estimated cost for plant and dredging until the completion of the 
channel is £196,974, and from this estimate must be deducted the 
value of the plant at the termination of the works, assuming that 
it will not be required for maintenance. The Commissioners con- 
sider that the duck works are practically useless until the dredging 
works are carried out; but having considered carefully all the con- 
ditions of Mr. Walker’s contract, they are of opinion that it should 
be carried out and the dock completed. They recommend that 
money should be provided as follows :—Completion of Mr. Walker's 
contract for the dock, £73,500; training walls in Mr. Walker’s con- 
tract, £21,500; purchase of hard stone for —— walls, £7000; 
dredging, wages, &c., £55,000; additional plant.and third dredger, 
£50,000; provisional equipment and general, £15,000; provision 
for increase of prices, &c., £37,000—total, £259,000; less fugds in 
hand, £39,000; balancd, £220,000. 











338 


THE ENGINEER. 





Oct. 18, 1889. 








LETTERS TO THE EDITOR. 
[ We do not hold ourselves responsible for the opinions of our 
¢ ves j 


INDEPENDENT RAILWAY WHEELS. 


Sin,—On reading THE ENGINEER for October 11th, I see that 
calculations have mn made to show what little resistance is 
offered by a train going round a quadrant of a quarter of a mile 
radius, based on the fact that the outer wheel has merely to 
traverse 7‘5ft. more than the inner. This, doubtless, in theory is 
correct; but in practice the outer wheel does not traverse 7 Dft. 
further than the inner, and then for the remainder of the curve 
feel no resistance at all; for the whole way round that curve the 
7‘5ft. are equally distributed, so that the resistance is practically 
uniform. If the resistance took place merely through the space of 
75ft., the momentum of the train would easily overcome it; but 
as it is distributed over 620ft.—about —the engine requires more 
power, and there is more wear and tear through the whole of that 
distance. As to the coning of wheels, very little is to be gained 
unless the gauge is very loose, and after a short time of use they 
wear hollow, often as much as three-sixteenths of an inch. 

I have designed and protected an axle to overcome this, namely, 
an axle cut in half in the centre, with bearings turned on each end 
with wide collars. A brass double box is fitted on these, having 
double steel guards, and a spring one-third of the strength of the 
other two outside-springs. The outside bearings, brasses, &c., the 
same as at present. I am only waiting to give this a fair trial. 

V. E. Davenport, Stud. Inst, C.E. 

30, Montpelier-crescent, Brighton, October 14th. 





A MANUFACTURERS’ UNION. 


Sir,—I presume it is now generally feared that the next few 
years are likely to prove momentous in the history of capital 
and labour. The recent development of strikes in bringing all 
kindred trades into the contest must prove a very important factor 
in all trade disputes in the future. There is little doubt that we 
are on the verge of a struggle for the ‘‘eight hours’ day,” which 
will not only mean that the manufacturer will have to pay nine 
hours’ wages for eight hours’ work, but also that to keep up his 
output he will have to increase his machinery and capital by one- 
ninth. The question arises, how are we going to meet those and 
other troubles? If taken in detail, we must succumb to those who 
assail in some form of organisation. Is it not within the bounds of 
possibility, and is not the time ripe, for a manufacturers’ union, 
commencing, maybe, with the metal trades, but possibly in the 
future embracing many others? A comparatively small annual 
subscription would cover all expenses. The management and 
general direction of the union could be vested in a council com- 
posed of representatives elected by the subscribing members in 
each town or district. The council would take into consideration 
ali questions bearing on the general welfare of the trades it repre- 
sents, and subscribers should loyally stand by its recommendations. 
Surely some such scheme is ible, but the initiation must come 
from some of our men of “light and leading.” Who speaks first? 

October 15th. Unitas. 





NOTE ON A THERMO-DYNAMICAL DIFFICULTY. 


Sin,—“‘A Student” raised a question in THE ENGINEER for 
September 27th. I have been out of touch with your journal for 
some weeks, but I find on turning over its pages that no one has 

at“ Se - 





The statement which he quotes from Clerk-Maxwell is improperly 
worded ; the same truth has been put in a better shape by 
Clausius, as follows :—‘‘It is impossible for a self-acting machine 
unaided by external agency to convey heat from one body to 
another at a higher temperature.” 

The air to which “‘Studert” refers as doing work can only do 
work by virtue of the energy previously imparted to it. That is to 
say, the air was cold, and while cold, heat was imparted toit by a 
warm body; thus work was done by the passage of heat froma 
body which was hot to one which was cold. In the case stated by 
*‘A Student,” the air only played the part of a transmitter of 
energy, and there was no real conversion of heat into work in 
Clerk-Maxwell’s sense. That to which he referred had taken place 
previously. J. Picorr. 
Westminster, Oct. 14th. 


HISTORICAL ENGINES AT THE PARIS EXHIBITION. 


Sm,—I am afraid that Mr. Spielman’s investigation of the model 
of early locomotives must have been rather a superficial one if he 
has come away with the idea that their English origin was not 
indicated. The labels, as I saw them ten days later than the date 
of his letter, —, legible, except that the statement that 
they were invented by Stephenson had been scribbled over, and the 
words “‘ Marc Séguin Francais” substituted by some visitor whose 
patriotism was decidedly in excess of his good, manners. Having 
regard to the fact that the Parisian “Arry is a somewhat unpleasant 
person when in a Chauvinist mood, I cannot help thinking that if 
the models had been covered by the British ensign, they might 
have been treated even less courteously than they have been. 

October 10th. H. B, 





CHANCE’S SULPHUR RECOVERY PROCESS, 


Sir,—With reference to your description of the plant for 
Chance’s sulphur recovery process at the works of the Newcastie 
Chemical Company, page 304, October 11th, kindly allow us to 
state that the carbonic acid gas compressing cylinders—described 
as air-compressing engines—were supplied by our firm and con- 
structed to our patents. The steam engines were supplied by 
Messrs. Carrick and Wardale, of Gateshead. To the great majority 
of the chemical companies who have applied—or are about to do 
so—Mr. Chance’s process, we have supplied the complete gas com- 
—— engines and compressors combined. In one case these 

ve a capacity of over 1500 indicated horse-power. 

YALKER BROTHERS, 
_, Pagefield Ironworks, Wigan, October 16th. 





GOLD WASHING PLANT. 


Sir,—We note with interest Mr. Silver's letter, giving particulars 
of the plant he erected. The size and weight of the engine and 
boilers would, of course, limit their sphere of action to a small 
area, unless expense were no object in conveying them from place 
to place. An engine such as recently supplied by us for the same 
purpose may be so divided that no part is heavier than can be 
carried by a mule, and our patent boiler is also adapted for 
similar treatment. The total weight of such a plant is only about 
four tons. MERRYWEATHER AND Sons, 

Greenwich-road, London, S.E., October 15th. 








TaYPORT SEWERAGE.—The Commissioners of Tayport, Dundee, 
recently advertised an a ——— and ‘hey ten selected 
ascheme designed by Mr. W. H. Radford, C.E. of Nottingham, 
as the most suitable and practicable for the sewerage of their 
district. The scheme consists of a system of pipe sewers gravi- 
tating to two sea outfalls in the Firth of Tay. Advantage is taken 
of the natural falls of the district, and the sewage can be discharged 
at all states of the tide. Ample inspection, ventilation, and 
flushing arrangements are provided. Mr. Radford bas been very 
successful in sewerage competitions, and he will be engaged to 
superintend these works, 





LAUNCHES AND TRIAL TRIPS, 


On Saturday last the new steel steamer Ackworth, just com- 
= by Messrs. Ropner and Son, Stockton-on-Tees, for Messrs. 

- Merryweather and Co., West Hartlepool, bad her trial 
= the Tees, and everything was, we are informed, found 
to be quite satisfactory. The engines, which are by Messrs, Blair 
and Co., worked smoothly and well. 

The s.s. Lillian was taken on trial trip on the 9th inst. The 
dimensions of the vessel are 231ft. Gin. by 32ft. by 16ft. 2in. She 
has been built by Messrs. Irvine and Co., of West Hartlepool, for 
Messrs. Allison and Co., of the same port. The ey which are 
16hin., 26in., and 44in. by 33in., have been supplied by Messrs, 
Westgarth, English and Co., of Middlesbrough. 

The s,s, Burton was taken on a loaded trial trip, on the 8th inst. 
with very satisfactory results to all concerned. The vessel, which 
is 195ft. by 28ft. 6in. by 14ft. 24in., has been built by Messrs. R. 
Craggs and Sons, of Stockton, for Mr. W. F. Beaumont, of Boston, 
for his Hamburg line of traders. The engines are —, 26in., 
and 44in. 4 Aree and are built by Messrs, Westgarth, English 
and Co., of Middlesbrough. 

The fine screw steamer Corennie, of about 800 tons, which has 
been specially built for the herring trade by the Blyth Shipbuild- 
ing Company, of Blyth, is a handsome addition to the fleet of 
steamers owned by Mr. W. Todd Moffatt, of Aberdeen. This 
vessel had her official trial trip off the river Blyth on Monday last 
over the measured mile, when the results obtained were, we are 
informed, perfectly satisfactory to all interested. The engines are 
triple-expansion, and have been supplied by Messrs. Blaikie Bros., 
of Aberdeen, 

The screw steamer Benisaf was launched from the yard of 
Messrs. William Doxford and Sons, Pallion, on the 9th inst. She 
has been built for the English and American Shipping Company, of 
London. The vessel is entirely of steel, and built to Lloyd’s 
100 Al class. The principal dimensions are: Length between 
perpendiculars, 270ft.; breadth, extreme, 37ft.; depth from ordi- 
nary floor to top of main deck beams, 18ft. 6in.; with cellular 
bottom fore and aft. The engines are triple-expansion by Messrs. 
Doxford, the cylinders being 2lin., 33in., 54in., by 36in. stroke, 
and they are supplied with high-pressure steam from large boilers. 
She has long raised quarter deck, long bridge extending forward, 
leaving well 30ft., bridge house, and short full poop. She is fitted 
with steam steering gear, and screw gear aft. She also has two 
7 by 10 and two 7 by 12 steam winches, with the latest improve- 
ments, for cargo purposes. 

On Saturday, 12th October, the steel screw steamer Attivita, 
built by Messrs, C. S. Swan and Hunter for Messrs. Zino Fratelli, 
of Savona, went on her official trial. The principal dimensions of 
the vessel are :—320ft. over all by 39ft. by 25-3ft. moulded. A 
long full poop fitted with handsome saloon and accommodation for 
first-class passengers, bridge house amidships for officers’ accom- 
modation, and topgallant forecastle, also ventilation and all 
requirements for carrying emigrants as per Italian Government 
regulations, water ballast in cellular, double bottom throughout, 
steam windlass, steam steering gear, four powerful winches, and 
large donkey boiler. The engines are by the Wallsend Slipwa 
Company; cylinder 23in., 38in., and 6lin. by 42in. stroke, witi 
two extra large boilers 160 lb. pressure, steam starting gear, 
Kirkaldy’s feed ee &c. The vessel over a number of runs 
on the measured mile obtained a mean speed, we are informed, of 
twelve knots, 


On September 30th the official trial trip of the screw tug Narciso 
Deulofeu, built by Messrs. Cox and Co., Falmouth, was made. 
This vessel has been built for foreign owners, and has many im- 
portant features in design for vessels of her class. Her dimensions 
are 105ft. B.P. by 18ft. Gin. by 11ft. The hull is of steel, built to 
Lloyd’s rules for the 100 Al class. A dation for p gers 
is provided forward of the machinery. The saloon is lofty, and 
ample ventilation is given from skylights on raised deck. Galley 
re bath-room are also fitted for use of passengers. As is now 
usual, the officers’ and crew’s quarters are provided aft. The 
engines are triple-expansion three-crank, and are supplied by 
steam at 1501b. from large steel boiler, with two of Fox's corru- 
gated flues. The true mean speed over a 6-knot course was, we 
are informed, close upon 12 knots per hour, with the engines indi- 
cating 469-horse power, being in excess of the guarantee. After 
the speed and power trial was completed, the centrifugal pump, 
fitted for salvage purposes, and capable of discharging about 
350 tons per hour, was tried, as also the special fire pump. In the 
evening the incandescent electric lights, with which the vessel is 
fitted throughout, were tried, as also a powerful search light of 
16,000-candle power. The scantling and outfit were considerably 
in excess of Lloyd’s rules, and make the vessel most complete. 
The performances of vessel and hinery gave lete satisfac- 
tion to the superintendent engineer, Mr. Asbridge, of Liverpool. 














LLOYD’S REGISTER SHIPBUILDING RETURNS. 


From the returns compiled by ‘‘ Lloyd’s Register of Shipping,” 
it appears that, excluding warships, there were 521 vessels, of 
882,749 tons gross, under construction in the United Kingdom at 
the close of the quarter ended 30th September, 1889. The parti- 
culars of the vessels in question are as follows, similar details being 
given for the corresponding period in 1888, for the purpose of 
comparison :— 


























| 80th Sept., 1889. 30th Sept., 1888. 
Description. No. Gross No. Gross 
| tonnage. tonnage. 

STzeaM. | 
Bie co cc 0c cc os os] SD 759,532 279 614,908 
NE iste as as Sat Te 36,951 49 28,930 
Wood and composite .. .. 4 200 1 | 89 
Tete ce se 2c) 796,683 329 643,927 

Sar. 

Diedl 20 0c cs ce oe oe) 73,417 27 42,208 
ae ee ee ee 7 9,995 8 9,580 
Wood and composite .. ..| 22 2,654 86 8,280 
Total .. .. ..| 80 | 86,066 71 55,068 
Toran SreaM anv Sait} 52] | 882,749 400 698,995 








Comparing the present returns with those for the quarter ended 
30th June, 1889, a decrease is observed in the vena under con- 
struction of fifteen vessels of 46,862 tons; and a decrease is also 
noticeable in the vessels for the construction of which preparations 
are being made, there being now 125 vessels of 242,800 tons “‘ pre- 
paring,” against 165 vessels of 308,172 tons at the close of the pre- 
vious quarter. It should be added that, of the vessels under con- 
struction in the United Kingdom at the end of September, 448 
vessels of 780,379 tons, or approaching 90 per cent., were being 
built under the supervision of the surveyors of Lloyd’s Register, 
with a view to classification by that society. 








SEVERN NavVIGATION.—A conference of bodies interested in the 
navigation of the river Severn has been held at Worcester to dis- 
cuss the advisability of improving the navigation, at an estimated 
cost of £25,000. lutions were unanimously that the 
work be carried out, and that the Severn Commissioners apply for 
the necessary permission from Parliament. Itis stated that Cardiff 
merchants have conditionally guaranteed for five years a traffic to 
Worcester of 50,000 tons annually. It is proposed to raise the 
money by a loan. 





THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


TRADE in this centre continues excited. The advances may not 
appear so rapid as in some of the other districts, but in reality they 
are very considerable, and in the matter of Midland pigs, imported 
for Staffordshire finished ironmakers’ use, and also in unmarked 
finished iron they are larger than has occurred elsewhere. Midland 
pigs, for example—Northampt Derbyshires, Wiltshires, &c,— 

ve advanced on the minimum of eighteen months ago, 23s, 6d, 
to 24s. per ton, namely, from a minimum of 34s. to to-day’s price 
of 58s, to 60s. per ton. Compare this with to-day’s price of Scotch 
iron, say, 54s. 6d., which is a rise from the bottom of only 16s, or 
17s.—the Scotch minimum having been about 38s.—and it will 
quickly be seen how much more rapidly Midland pigs have 
advanced than Scotch. Similarly the rise in Cleveland pigs has 
been about 20s. or 21s., as against 24s. in Midland sorts ; to-day’s 
51s. to 51s. 6d. contrasting with a minimum of about 31s. per ton, 
Thus, though there has been little noise about it, Northampton 
and Derbyshire and allied pig irons have gone up more rapidly 
than any others. The fact is one worth noting at the present 








me. 

On ’Change this—Thursday—afternoon in Birmingham, the pig 
iron market was very strong, and it was impossible to place orders 
—— at top prices ; and even at full quotations, deliveries could 
not be promised with any rapidity, and buyers of Midland pigs had 
to take their chance about iaisiog ~~ with sufficient regu- 
larity to satisfy their needs. Sellers would promise nothing except 
they would try to serve consumers ‘‘as well as they could.” More 
contracts were on offer than were accepted, and sellers were par- 
ticularly unanimous in refusing to book far furward. — 

This hesitancy by sellers impresses consumers with the belief 
that pig prices will further rise, and the course of the coke and coal 
markets leaves no doubt that this impression is correct. Lincoln 
pigs are quoted 60s. to 62s. 6d., delivered ; Derbysbires, 58s. to 
60s.; and Northamptons, 57s. 6d. to 60s. Staffordshire pigs are 
65s. to 70s. for hot-blast all-mines, 57s, 6d. to 60s. for medium 
sorts, and 50s. for common iron. 

The largest firm of Staffordshire pig makers—Messrs, A. Hick- 
man and Sons—quote: Hydrates, 65s. ; all-mines, 60s. ; and common, 
50s. Messrs. Bradley quote: Capponfield best, 60s.; Darlaston 
brand, from Northampton ores, 57s. 6d.; and common, 50s, 
Makers are all well sold, and are indifferent about further business 
at present. 

Hematites exhibit remarkable strength. Indeed, many brands 
are off the market, and it is impossible to get supplies. The 
demand from the steel makers is so great that little is left for con- 
sumers in this district. The brands of the Barrow Company were 
in this case, no iron nor steel being offered by the representatives 
of this concern. Most west coast and Welsh hematites were to-day 
quoted at about 60s. to 6ls, for mixed numbers at the furnaces, or 
nearly 70s. delivered in this district. Hematite sellers declared 
to-day that by the end of the year we shall see hematites at 70s. 
at the furnaces, and the stat t was not dered extravagant. 

The manufactured iron market is exceedingly firm all round. 
The advance of 10s. declared in marked bars, hoops, sheets, and 
plates last week was fully obtained to-day. , 

The Earlof Dudiey’s new pricesare : bars, L.W.R.O. brand, ordi- 
nary, £9 2s, 6d.; best, £10 10s.; best best, £12; and treble best, 
£14. Second quality iron, denominated Hurst crown, are £8 
ordinary bars, £9 best, and £10 10s. best best. His lordship’s 
angles, and hoops, and strip, are: L.W.R.O., ordinary, £9 12s. 6d.; 
best, £11; and best best, £12 10s.; while Hurst crown brands are: 
ordinary, £8 10s.; best, £9 10s.; and best best, £11. Tees are 
£10 2s. 6d. ordinary L.W.R.O., £11 10s. best, £13 best best, and 
£15 treble best. Hurst brands are £9, £10, and £11 10s, for the 
three respective qualities. 

The other marked bar houses quote this week, as last, £8 10s, 
bars, £9 hoops, and £10 sheets and plates, ti 

It is remarkable how the unmarked finished iron makers are 
trying for almost the same amount of rise as has been declared in 
marked iron, and none will be satisfied with less than a 5s, rise, 
Common bars to-day were quoted £7 10s., though £7 to £7 5s. was 
nearer the actual selling price. 

The standard for marked bars has advanced £1 10s. per ton 
compared with a twelvemonth ago, when the price was £7. This 
is an advance of nearly 214 per cent. On some other descriptions 
of iron the rise is even greater. On common bars, for instance, it is 
40 to 50 per cent. This iron a year ago could be bought for £5, 
or even less; while, as I have shown, the quotation to-day is £7 5s. 
to £7 10s, 

Black sheets for galvanisers’ use have risen in almost equal pro- 
portion, and even at their present advanced prices some descrip- 
tions of iron are difficult to buy. Such sheets to-day were quoted 
at the full 5s, rise determined on last week, making singles, £8 10s. ; 
doubles, £9; and lattens, £10, and these are the maximum prices. 
Some makers to-day refused orders, save at £8 15s,, £9 5s., and 
£10 5s. respectively for the several gauges. 

Prices of galvanised corrugated sheets vary greatly, the reason 
for which is not quite clear. While the Association price is under- 
stood to be £14 per ton for 24 g. in bundles, delivered Liverpool, 
and a few special makers even quote £14 10s., yet buyers state 
that in some directions they are buying at less than £13; yet 
spelter has now got up to sensibly more than £22 as the price de- 
livered here, ee A 

An attempt is now being made to form a new association in the 
galvanised iron trade to embrace firms who have not previously 
been in the Association, and to attempt to arrive at some uni- 
formity in the matter of prices, but whether it will succeed or not 
remains to be seen. An adjourned meeting of the present Associa- 
tion, with the view of further trying to arrange for the enlarged 
scheme, is called for to-morrow—Friday—in Birmingham. 

The Hoop and Merchant Strip Ironmakers’ Association have put 
up prices Tbs. making the present figure £8 per ton. The Gas Tube 
Strip Ironmakers’ Association have also determined to apply to the 
Gas Tube Association fora 10s. advance, which would make the 

rice £7 10s. It is likely that the application will be acceded to, 
for tube prices are just now being advanced by a reduction in dis- 
count of is percent, 

Best stamping sheets of iron and steel are not to be had under 
the full 10s. rise declared by these firms at the quarterly meeting. 
Similarly trimmed sheets are advanced £1 per ton. In this trade 
as amongst the galvanisers a good deal of difference exists in 
prices, and there is a very general habit, too, of quoting only 
against specifications. Therefore exact market prices are rather 
difficult to get at. But a modest price for doubles in iron or steel 
suitable for trunkmaking, — be taken to be £11 for doubles an 
£12 for lattens to 26g. while ‘‘ Anchor” sheets, equal to B.B. 

vanising sheets are quoted £11 10s. doubles, and £12 10s. 
attens, 

The above are the quotations of the Hope Iron and Steel Com- 
pany, Tipton, who also quote Bessemer steel sheets, for shallow 
stamping £11 singles, 12 doubles, and £13 lattens. Siemens- 
Martin ditto, for deep stamping, are £11 10s., £12, and £13 10s. 
for the ive gauges; and charcoal sorts, for hammering, are 
£17, £18 10s, and £20 for 20 g., 24 g., and 26 g. tively, — 

e ironworkers in the West Bromwich and Oldbury districts 
have lately been canvassed as to their views on the new sliding 
scale basis, They have held a meeting, and decided unanimously 
not to accept the offer of the employers of equal shillings wages to 
equal pounds of selling price, and 1s. 6d. premium. men con- 





tend that they will acccept nothing less than 1s, 9d. premium, and 
some are seeking 2s, It is likely that this will be the unanimous 
opinion of the ironworkers all over South Staffordshire, and that it 
will be reported to the adjourned meeting of the Wages Board to 
be held next week. 

The business on the concluding days of the Miners’ Conference © 
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irmii m last week was more important than that which was 
t ~_— a, its commencement. A long discussion took place 

“ n the wages question, the result of which was that the delegates 
ps to the conclusion that wages have only risen 20 per cent. witbin 
the past twelve months, whilst coal prices have advanced 30 per 

nt, It was, therefore, decided that an adjourned conference 
shall be held at Newport on November 27th to consider the advi- 
sability of giving notices for a further advance of 10 per cent. 
The conference did not treat the eight hours’ question with the 
same decisiveness. It was resolved by 93 votes to 13 that on and 
after January Ist only eight hours should be worked from 
bank to bank, When, however, the delegates came to give 

ractical effect to this decision, they rather withdrew from the 
legitimate consequences of the resolution. The proposal to 
terminate existing tracts on D ber 31st was received 
with a good deal of hesitancy, Several delegates expressed 
doubts whether they could vote without consulting their men, 
and it was decided to take a ballot of the miners, This 
result is regarded as indicating that the colliers have very little 
inclination to enter upon any real struggle for the establishment 
of an eight hours’ day. Mr. Alfred Hickman, one of the largest 
coal, iron, and steel masters in the Midlands, has just pointed out 
that the effect of an eight hours’ system would be to add about 2s. 
per ton to the cost of getting coals, and would involve a direct loss 
to the community of £2,000,000 a year. : ’ 

The fire-brick manufacturers of South Staffordshire have unani- 
mously agreed, in consequence of the increase in the cost of coal, 
clay, and other raw materials, to advance the price of bricks 5s. 
per 1000, clay 6d. a ton, and other goods 10 per cent. A 
minimum price list of ‘‘ odd goods” is being formulated. 

The Anchor Tube Company announces, under date October 15th, 
that their discounts will be further reduced 2 per cent. all 
round. Boiler tubes, however, are excepted from this advance. 
The company’s action is explained as due to the continued 
advances in iron and coal. The other wrought iron tube firms are 
also advancing prices to a similar extent by a similar reduction in 
discount. 

Wheels, rolls, and mill and forge castings have been advanced 
10s. per ton by the Heavy Ironfounders’ Association. 

The axle makers of Birmingham and district have reduced dis- 
counts by 5 per cent. on the gross. 

The cut nail makers have arranged to advance iron prices by 20s. 
per ton, in consequence of the increased cost of materials, 

The chain and nailmaking districts of Cradley Heath, Hales 
Owen, and Old Hill have been visited during the week by Lady 
Dilke, who desired to see the women engaged in making nails and 
welding chains, Ata meeting, over which Mr. B, Hingley, M.P., 
presided, Lady Dilke said the way to help the women was oe 
charity but by inducing them to combine. If the chain and nail- 
makers were as strong and wealthy as the amalgamated engineers 
they would be in a very different position. But instead of being 
connected with a union as strong as the engineers in proportion to 
their number, they were at the present moment disorganised, and, 
it seemed to her, at the mercy of machinery and small employers. 
She concluded by urging organisation, 

The operatives in the block chain trade, whose notice to the 
employers for a 10 per cent. advance expired on the 12th inst., have 
received an offer to the effect that the advance shall be given on 
the 16th November, and have agreed to accept it. 

The Mayor of Birmingham has convened a meeting of the mem- 
bers of the Corporation and a number of the principal merchants 
and manufaturers of the city, to be held to-day—Thursday—in a 
committee-room of the Town Hall. The object is “to consider 
whether the question of the revision of railway rates and charges, 
now before the Board of Trade, has received the careful attention 
of the trading community which its importance and far-r i 





far as manufactured iron is concerned, makers are perhaps not 
quite in so difficult a position as the producers of raw material; 
but they are all heavily sold, and with not only higher prices, but 
an actual scarcity of the raw material confronting them, they are 
compelled to be very cautious about committing themselves to 
forward engagements, whilst prices are steadily advancing, 
Lancashire makers having oe up their list rates 5s. per ton, 
North Staffordshire makers 6s. to 10s., and North-country makers 
7s. 6d, to 10s. per ton on various descriptions of finished iron. In 
the steel trade the rapid advance in hematites and the difficulty in 
placing out further contracts is also forcing up prices, and an 
advance of 10s. per ton is generally expected to come into opera- 
tion very shortly. So far, however, prices can only be regarded 
as exceptionally high as they are brought into comparison with the 
excessively low and unremunerative rates which have been 
prevailing for so long a period until org recently ; but 
everything tends to indicate that the highest point has not 
heen as yet at all nearly reached, and it would almost seem as if 
we were again to have something like a boom in the iron market. 
There was a full attendance on the Manchester Iron Exchange on 
Tuesday, and rather an excited market generally, owing to the 
further considerable advance in prices during the past week. For pig 
iron, especially, inquiries were far in excess of the limited quantities 
which sellers had to offer, and in os | cases makers had with- 
drawn their quotati Itogether, For Lancashire pig iron 
makers were not quoting anything under 60s,, net cash, for forge 
and foundry delivered equal to Manchester, and were not prepared 
to book any large parcels at this figure, which was being obtained 
without difficulty on the business put through. For district brands 
quotations were little more than nominal, as most of the leading 
makers are already so heavily sold that they decline to entertain 
further business at present. here sellers had any Lincolnshire 
iron to offer they were asking about 60s. to 61s., less 24, for forge 
and foundry, and the cheaper brands of Derbyshire were quoted 
at 6ls., whilst the best foundry qualities, which were difficult to 
obtain at all, were quoted at fully 63s., less 24, delivered equal to 
Manchester. Outside brands were also quite as scarce as district 
iron, very few of the makers of Middlesbrough iron being prepared 
to quote at all, and where good foundry brands were obtainable 
buyers had to pay about 60s. to 60s, 6d., net cash, delivered equal 
to Manchester. Se Scotch iron makers, for the most part, ad 
ceased to quote, and Eglinton could not be bought under about 
61s., and Glengarnock at about 63s, 6d., delivered at Lancashire 





rts, 

“> few of the hematite makers were pees to quote, and 
god teenie qualities delivered in the Manchester district were 
rm at about 72s., less 24. 

In manufactured iron there was a good business offering, with 
prices very strong all throngh, North Staffordshire houses not 

uoting anything under £7 10s, for bars, whilst local makers were 
frm at £7 5s., hoops averaging £7 10s., and sheets £9 5s. per ton, 
delivered in the Manchester district. At these prices makers were 
very chary about selling in any ee and specially cautious 
about entering into anything like forward contracts. 

Steel plates suitable for boiler-making purposes were in moderate 
request, with a decided hardening tendency in prices, makers in 
outside districts having really very little to offer. Small parcels 
for prompt specification might be booked with local makers at 
about £9 10s., but for forward contracts they were very firm at 
£9 15s. per ton, for delivery to consumers in the neighbourhood of 
Manchester. 

The metal market continues very strong, and, although there is 
no actual quotable advance upon late rates, buyers who want 
special deliveries, especially in brass and copper tubes or brass and 
copper wire, have in many cases to pay a slight premium upon list 
rates, manufacturers being heavily sold for the whole of their out- 





effects demand, As chairman of the Birmingham and Canal 
Freighters’ Association the mayor has had brought under his 
notice, he says, the very serious danger to which the industries of 
the city would be exposed were the powers to levy rates and charges 
now sought by the railway companies to be confirmed by the 
Board of ‘Trade, and sanctioned by Parliament. It is to be 
regretted, he continues, that the importance of the question does 
not seem to have adequately impressed the cial ity 
of the city, if one may take as a criterion the support afforded to 
the local Railway Rates Association. No time should, he adds, be 
lost in endeavouring to strengthen the hands of the Association. 
The meeting declared in favour of the action which the locr] 
association are taking. 

A terrible colliery explosion occurred at Longton, North Stafford- 
shire, in the early hours of Wednesday morning. The explosion 
occurred at the Bentilee Colliery locally known as the ‘‘O)d Sall,” 
owned by Messrs. Hawley and Bridgewoods, The colliery is about 
500ft. deep, and three seams of coal are worked. The explosion 
took place atabout a quarter to four o'clock, when there were between 
sixty and seventy men below, and twenty horses. Upon hearing the 
report caused by the explosion the lamp man ran to the pit’s mouth. 
He found it much damaged, but he did not seeany flamesissuing. He 
called Mr. Potts, the manager, who descended and found the ‘‘ hard 
mine” men, eleven in number, somewhat injured, but safe. These 
were got out at eight o'clock, but one has since died in the Cottage 
Hospital. Three bodies were also brought to the surface at the 
same time, terribly burnt. Efforts were then made to get at the 
Cockhead and Banbury seams, and exploring parties were formed 
who found the dead lying in heaps, as many as eighteen bein, 
found in one place. At two o'clock the Government inspectors and 
colliers managers, having been down the pit, and having found a 
large — of en aoe to suspend explorations until 
the following day, as they believed there was quultembde danger 
of another explosion, At the time of writing, the number of bodies 
sent to bank number twenty, and it is feared there are over thirty 
more killed, whose bodies have not yet been recovered. The 
neighbourhood has been thrown into a state of great grief. In one 
household as many as four are killed. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

_ Manchester.—All through the iron trade of thisdistrict thereisacon- 
tinued strong upward movement in prices, with makers less inclined 
sell than ever. In fact in many cases they are already heavily 
contracted for all the pig iron they can produce for some months 
to come, and if called upon could not deliver the iron they have 
actually sold. The upward movements in prices which have taken 
place during the last few years have invaria ly been checked by the 
readiness with which an i d production could be placed upon 
the market, but makers are now ina tion, owing to the diffi- 
culties in obtaining supplies of fuel and raw material, to meet even 
their present requirements, that they are quite unable to increase 
their output, and it is more than doubtful whether the present 
production can be maintained. There is consequently no prospect 
of the market obtaining any relief in the shape of increased 
splice, and on the other hand there is no indication of any 
slackening off in the requirements for consumption. It is probable 
that to some extent the present pressure of demand may be 
caused by the anxiety on the part of consumers to get in extra 
stocks, but since the commencement of the year there has been 
an enormously increased consumption for home trade requirements, 
whilst recently shipments have also very largely increased, For 
Some time past it has been evident that the available means of 
production were considerably short of the actual requirements for 
Pig iron, and — stocks have been as heavily drawn upon, the 
_ of pig iron eld in public stores at Glasgow and Middles- 
10 gh having during the past week been reduced by upwards of 
( — tons, that the outlook for the future is causing very con- 
siderable anxiety to users, and the general belief is that, notwith- 
fondling an advance of 3s, to 4s, per ton during the past week, a 
urther considerable upward movement in prices is inevitable, As 








put for the next two or three months. 

e engineering industries a]l continue actively employed, and 
there is no material change to refer to on what I have reported for 
the last few weeks. Although the time of the year is approaching 
when if there is to be any falling off in trade it would be making 
itself felt, there is at present no indication of any slackening off in 
activity so far as the general condition of the engineering branches 
of industry is refi through the reports of the workmen’s organi- 
sations connected with the above trade. The — issued by the 
Amalgamated Society of Engineers this month continues very 
satisfactory. There may be a few more patternmakers on the 
books, and a slight increase in the number of unemployed members 
taking the whole of the districts of the society througbout the 
country, but this scarcely represents any real decrease in activity. 
The few extra number of patternmakers unemployed is due 
to special conditions confined to one or two localities, whilst 
the increase of members on out-of-work donation is due to the 
recent dispute in the Cardiff district with regard to overtime and 
out-door allowance, which, however, has now been practically 
settled in favour of the men, and to one or two other temporary 
disputes of no great importance. Taking the whole of the districts 
of the society, the number of members in receipt of out-of-work 
support is rather over two per cent. of the total membership, but 
in the Manchester district it still remains slightly under two per 
cent. The reports from the trades unions’ organisations are also 
of a similarly satisfactory character, and the number of out-of- 
work members on the books of the Steam Engine Makers’ Society 
continues only about two per cent. of the total membership, With 
regard to the condition of trade, the reports from all the various 
districts show that activity is being well maintained ; in fact, in no 
important centre of industry is there any real slackening off, and 
there is apparently every Page ag of a continuance of the present 
healthy condition of trade for the ensuing year. So far as the 
wages question is concerned, the men seem to be generally quiescent 
as to any present further movement for an actual advance, but the 
overtime question is being taken up in many districts with a view 
of bringing up their extra pay to a higher level, and in view of the 
present pressure of work in most branches of engineering, this 
really represents a movement for a further advance in wages, 

The winter session of the Manchester Association of | 
was opened by an interesting social gathering, held at the Grand 
Hotel on Saturday, Mr. T. Askbury, C.E., in the absence of the 
president, occupying the chair. The evening’s proceedings were 
rendered not only enjoyable by an excellent programme of vocal 
and instrumental music, but specially interesting by the inspection 
of acollection of scientific instruments which had been lent for 
the occasion. One of Mr. Edison’s latest phonographs was sent 
down from London in charge of Mr. Graham Hope, and the lucid 
explanations given and the performances of this instrument were 
highly appreciated, By the favour of Professor Schuster, of Owen’s 
College, a large and interesting collection of scientific instr ts 
was exhibited, and many experiments of a most instructive cha- 
racter were made by Mr. Griffiths, of the Physical Laboratory, 
Owen’s College. Upwards of ope members were present, 

In the coal trade there is still an absence of any briskness of 
demand, and for house fire qualities especially, requirements 
continue only moderate, with prices if anything rather easier. Good 
qualities of steam and forge coals are meeting with a ready sale at 
late rates, and for engine classes of fuel there is an improved 
demand, with more steadiness in prices. At the pit mouth, best 
coals range from 11s, to 12s. per ton, second qualities 9s, 6d. to 10s., 
common round coals 8s, to, 8s, 6d., burgy 5s. 6d. to 6s,, best slack 
4s. 6d., to 5s, and common sorts 3s, 6d. to 4s. per ton. 

For nn there is an active trade doing, with prices still 
maintained at about 9s, to 9s, 3d. for good qualities of steam coal 
and 11s, to 12s, for ordinary descriptions of house fire coal delivered 
at the ports in the Mersey. 

Coke is in brisk demand, with qualities suitadle for iron- 
making purposes fetching readily about 16s. per ton at the ovens. 

Barvow.—There is a still further improvement to notice in the 
hematite pig iron trade, and orders are coming to hand to a large 
extent from home, as well as from foreign and Continental buyers. 
There is, in fact, a much fuller demand than makers can possibly 
Aegal with, although the rate of production has been increased’ to 








practically its maximum. Prices, which have been steadily 
advancing for some weeks, have at length reached 62s, 6d. per ton 
net f.o.b., for parcels of mixed numbers of Bessemer iron, an 
61s. 6d. for No. 3 forge and foundry qualities. Stocks have been 
substantially reduced, and makers hold next to no stock, while the 
weight of hematite warrants is now less than it has been for many 
years past. The good demand is therefore having its full effect on 
the general upward tendency of prices. 

In the steel trade there is a brisk business doing, and orders are 
as plentiful as ever for rails, plates, angles, channels, billets, tin- 
plate bars, hoops, forgings, and castings. Prices are, generally 
speaking, steady at the rates quoted last week, with the exception 
of rails, which have advanced to £5 15s. per ton for heavy 
sections, 

The iron ore trade is very briskly employed, and prices have ad- 
vanced to 13s. for ordinary to 14s. 6d. for best qualities, net at 
mines, There is great activity at the mines, but it is noticeable 
that prices are not advancing in the same ratio as those of pig 
iron. This is accounted for by the fact that a large amount of 
Spanish ore is imported to various parts of the country, and this 
competes with native hematite, with the effect that prices are kept 
down to a much lower point than would have been the case if the 
trade ong been confined, as in time past, to the native qualities of 
ore only, 

Shipbuilders and engineers are busier on the acceptance of new 
orders, and other large contracts are still pending. Ironfounders 
and boilermakers are busier. Coal and coke is firm at advancing 
prices. Shipping is busy considering the time of the year. 

It is gratifying to learn that the Walney salt deposit will pro- 
bably be developed on a large scale at not a very distant date. 
The capitalists interested in it are gradually purchasing all the 
estates they possibly can, having now satistied themselves of the 
presence of a vast salt deposit of great depth, covering a large 
area. They have already secured within a large circle all the land 
they at present require, and sinking operations will probably be 
commenced at an early date. 

The Furness Railway is about to construct a pier at Biggar 
from which the salt will be transmitted across Walney Channel to 
the Barrow docks by barges or lighters. The building of several 
hundred houses on the island is also in contemplation. The 
development of this salt deposit will, besides bringing a new indus- 
try te Barrow, supply a long-felt want, as outward cargoes can be 
supplied to foreign-going ships which come to Barrow with grain, 
jute, timber, &c., and have in many cases, as at present, to go to 
other ports for their outward cargo. 

Messrs. R. Williamson and Son launched on Friday, from their 
shipbuilding yard at Workington, the fine sailing ship Andelana 
built to the order of Messrs. E. T. and W. Roberts, of Liverpool. 
The vessel is 250ft. long, 42ft. beam, and 27ft. deep, and is built 
entirely of mild steel, the plates being manufactured by the West 
Cumberland Iron and Steel Company, Workington. Her 
registered tonnage is 2450 tons, with a carrying capacity of about 
3800 tons. She will be rigged with four masts, also made of steel, 
and will be provided with steam winches for working cargo and 
windlass. The Andelana is built to highest class of Lloyd’s, 100 Al, 
and is the largest vessel ever launched by Messrs. Williamson, but 
they have two others the same size in course of construction, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


WITHIN a fortnight of receiving the second 5 per cent. advance 
—thus completing the promise made of 10 per cent.—the York- 
shire Miners’ Association are agitating for another 10 per cent. 
The Council met at the Miners’ Hall, Barnsley, on Monday. The 
reports received from the delegates showed that at nearly all the 
large collieries the masters had kept faith with the colliers in the 
matter of wages, although there were a few small collieries where 
the owners had not paid on all classes of work. It was resolved 
that a special Council meeting should be held on Monday next, to 
take into consideration the 10 per cent. advance suggested at the 
Birmingham conference. The Council will also consider the eight 
hours’ question, the giving in of notices to verminate contracts, if 
necessary, and the proposal to have a proper price list at collieries. 
Of course, if coal bounds up in price, as it has done, the collier 
will naturally expect to share in the good times. There is a 
danger, however, of going too fast, with the inevitable relapse. 

The upward tendency noted last week still continues. hile I 
write hematite iron has advanced 2s., and is now quoted at 70s. 
per ton. Foundry and forge irons have also advanced 2s., current 
prices ma pa to 56s. per ton at Sheffield. This means an 
advance of 6s. per ton in the fortnight on hematites, and of 4s. per 
ton in the other sorts. These prices mean delivery at Sheffield. 

At the Liverpool ivory sales this week 13 tons were offered. 
There was keen competition, and the whole quantity was disposed 
of. Teeth suitable for Sheffield work sold at £4 per cwt. over 
what was paid at last Liverpool sale. 

I mentioned last week that the Secretary of State for War and 
Lord Wolseley had paid a visit to Sheffield to inspect the works of 
Messrs, Vickers, Sons, and Co., Brightside. There they saw in 
course of building up a large number of guns—9°2in., 10in., 12in. 
and 13‘5in, on order for the British Government, along with 
shafting of exceptionally large size for one of the two new steamers 
for the German Lloyd’s. Lord Wolseley seemed much interested in 
the matter of steel for swords, samples of which were submitted to 
him. Lord Wolseley afterwards left for London; but Mr. Stan- 
hope, with Mr. E. C. Nepean, C.B., Director of Army Contracts, 
Captain Penton, R.A., H.M. Inspector of Steel, and others pro- 
ceeded to the Norfolk Works—Messrs. Thos. Firth and Sons—where 
they were shown various gun forgings. The interesting process of 
“hardening” an A tube for the 9:2in. gun was seen here. It 
was brought from the vertical furnace at a temperature of 
1400 deg. Fah., and within a minute and a quarter plunged into a 
tank of whale oil 7}ft. deep and 6ft. 6in. in diameter. In the 
large machine shops they found all the lathes occupied on forgings 
for guns for the Woolwich Arsenal and Elswick Ordnance Works. 
Four or five large tubes were specially noted, amongst others, one 
measuring 35ft. long, and weighing upwards of twenty tons; a tube 
for 13‘5in. guns; large hoops, jackets, and breech-pieces for the 
same, and numerous tubes for smaller sizes of artillery. In the 
warehouse the visitors were shown some of the armour-piercing 
shell which had successfully passed through compound plates at 
Shoeburyness at the several reception trials. Several of these 
were absolutely unaltered in form, and it appeared almost incre- 
dible that they had been fired at all. 

Mr. Nepean and Captain Penton next day visited the Cyclops 
Works—Messrs. Charles Cammell and Co.—where they witnessed 
the process of manufacturing Wilson’s compound steel-faced 
armour-plates, and afterwards, at the Grimesthorpe works of the 
same company, sawa gun-jacket worked underthe 5000-ton hydraulic 
forging press. Ina subsequent visittothe Atlas Works—Messrs. John 
Brown and Co.—Mr. Nepean and Captain Penton saw the rolling 
of a compound armour-plate—on the Ellis principle—weighing 
about 34 tons, for her Majesty's ship Renown, building at Pem- 
broke Dockyard, the forging of a gun tube for her Majesty’s 
Government under the 4000-ton hydraulic press. The plant em- 
ployed in the production of the patent ribbed boiler flues was 
inspected, and attention was drawn to the company’s latest 
speciality—Servé’s patent ribbed tubes for multitubular boilers, 
On Monday Mr. Nepean was at Brightside Works—Messrs. W. 
Jessop and Sons—where he was shown cast and forged steel shells, of 
which the company has supplied several thousands to her Majesty’s 
Government, as well as large armour-piercing projectiles of special 
and novel manufacture, shortly to be tried at Shoeburyness. Other 
work shown included large cast stern posts, rams, propeller 
brackets, and rudders in course of construction for her Majesty’s 
ships Hawk, Edgar, Royal Sovereign, Renown, Repulse, and 
Admiral Hood ; heavy castings for the Imperial ironclad, The 
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Twelve Apostles, building at Nicolaief; and the Italian ironclad 
Sard building in Italy. Mr. Nepean was much interested in 
a 6in. breech-loading gun, of special design, manufactured for trial 
by the British Government. e afterwards visited the steel works 
of Messrs. Sanderson Brothers, Attercliffe, the Yorkshire Engine 
Company, and the razor-making establishment of Mr. J. C. Cock- 
hill, Brookhill, who has again taken the army contract for razors— 
220,000 a year for three years. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

TuE Cleveland iron trade has been in an excited condition during 
the last few days, and prices have advanced day by day. At the 
market held at Middlesbrough on Tuesday last, the attendance was 
much larger than usual, and great animation was apparent. Buyers 
were numerous and eager, and of course sellers were scarce and 
wary. The prevalent belief is that still higher prices will prevail 
before long. Neither makers nor merchants have much iron to 
dispose of. For delivery over the first quarter of next year, 
scarcely any maker is willing to enter into engagements of any 
kind. For prompt delivery, 51s. per ton was the lowest price 
accepted for No. 3, g.m.b., on Tuesday last, and 51s. 6d. for sup- 
plies to the end of the year. It is to be observed that during last 
week there was a rise of no less than 3s, 6d, per ton, and of 5s. 6d. 
since the beginning of the month. 

Warrants have risen in value to 50s. 10}d. per ton, being an 
advance of 3s, 44d. during the week. Within the same time 
Scotch warrants have risen 3s, 4d. per ton, and hematite 2s, 8d. 

r tor. 

PeThe market has derived much of its strength from the con- 
tinuous and heavy reductions which have taken place in Connal’s 
stocks. At Middlesbrough they held on Monday night 168,770 tons, 
which is 3769 tons less than a week ago. At Glasgow their stock is 
now 994,458 tons, or 4851 tons less. 

Pig iron shipments from the Tees continue at a satisfactory rate, 
and in excess of any previous ones this year. The quantity ex- 
ported between the Ist and 14th inclusive was 53,473 tons, as 
against 32,742 tons in the corresponding portion of September. 

Owing to the persistent rise in the value of raw materials, 
finished iron manufacturers have again raised their prices. Present 
quotations are as follows, viz.:—Ship-plates, £6 17s. 6d. per ton ; 
common bars, £7 ; and angles, £6 15s.—all f.o.t. at makers’ works, 
less 24 per cent. discount. 

The demand for steel plates is again improving, and makers are 
asking £7 10s. per ton. For steel rails, lds. is now the price 
current. 

The disaffection which has prevailed so largely of late among the 
working classes in the North, and which has led in almost every 
case to increased remuneration for their labour, and more favour- 
able conditions, has at length extended to railway servants. The 
representatives of those of the latter, who are members of the 
Amalgamated Society, have requested the directors of the Nortb- 
Eastern Railway Company to give them an interview, in order that 
they may lay before them certain grievances, the removal of which 
they desire. After taking some time to ider, the directors 
have decided to grant them a hearing at their board-room, New- 
castle-on-Tyne, on Thursday next, the 17th inst. Had they not 
done this, it is not unlikely that another railway strike would have 
taken place in the North, to the great loss of the shareholders and 
inconvenience of the general public. 

The accountants to the trade of the Cumberland district, 
where a sliding scale arrangement is in force, have just issued their 
report for the third quarter of the year. According thereto, it 
appears that the average net selling price was 5s. 84d. per ton. 
This is not much more than two-thirds of the present quoted price. 
Nevertheless the wages of the Cumberland colliers are now from 
15 to 20 per cent. above the standard of 1888, and they are likely 
to go still higher. These statistics seem to afford proof of the 
statement so often made by employers, namely, that they are not 
yet getting the prices due to the rise of the market value of the 
commodities they supply. Not only so, but labour has advanced 
so rapidly, that for the time being at all events, they are no better 
off as regards profits, than they were a year ago. 

A new concern is just about to start at Middlesbrough, under the 
name of the Atlas Steel Hoop and Wire Rod Company ; premises 
situated in Commercial-street, and in times past used as a pottery, 
but for long standing vacant, have been secured. The build- 
ings are now being dismantled for reconstruction. The company 
intend to manufacture steel rods and strips, nuts, bolts, rivets, 
and wire rods. The steel used will be that made by the 
Siemens process, and possibly some produced in other ways. The 
managing director is Mr. Jobn Cook, late manager to Messrs. 
Richard Hill and Co., of the Newport Wireworks. The manage- 
ment will have the oft-desired opportunity of starting with a clear 
piece of ground, and laying down an entirely new plant of the best 
and most modern description. 

The directors of the Tees-side Iron and Engine Works Company, 
Middlesbrough, have just appointed a successor to the late Mr. 
M. W. Proudlock, their general manager, who died suddenly a few 
weeks since. Among many competitors they have selected Mr. 
W. H. Panton, hitherto manager to the Stockton Forge Company, 
Stockton-on-Tees, Mr. Panton has had great experience as a 
bridge builder, ironfounder, and maker of forgings, and the ap- 
apg is generally regarded as a wise one. Mr. Panton will 

ave a wider sphere for his energies than he has heretofore or 
and it is to be hoped that, favoured by better times, he will be 
able to bring his new company into a position of prosperity to 
which, from its position and resources, it is certainly entitled. 

Among the orders which have recently been booked by the Tees- 
side [ron and Engine Works Company, it may be mentioned that 
there is one for a blast-furnace and steelworks plant for China. It 
will be remembered that two or three years since a number of 
Chinese officials made a tour of various engineering works in this 
country, and sought prices and designs for a plant similar to the 
above. Their order was at length secured by the Tees-side Com- 
pany; and that it has been repeated speaks well for the satisfaction 
given. It is somewhat significant that smelting and steel making 
should have been commenced in the Celestial Empire. What a 
trade with this country may not be developed, if it should be found 
to pay there! 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE past week has been a very exciting one in the pig iron 
market, (On Tuesday last Scotch warrants closed at 54s. 1d. cash, 
and by Monday forenoon the price reached 55s. 10}d. On Satur- 
day a number of transactions took place, which is a most unusual 
circumstance, the price going up on that day to 55s. Tuesday’s 
market saw a reaction to 54s, 8}d. cash, buyers, and the business 
was very large. It was to be supposed that with such rapid 
advances, the price having risen fully 3s. in one week, that 
there would come rather violent fluctuations, and the market 
has now become very sensitive in consequence of the large volume 
of speculative transactions, The decrease of stock in Connal and 
Co.’s Glasgow stores continues at the rate of between 4000 and 
5000 tons a-week, and the large shipments from a 
this month have exercised a stimulating effect on our market. e 
aus of Scotch pig iron have been 12,494 tons, as compared 
with 8595 in the corresponding week of last year. Of the total, the 
United States took 630 tons, Canada 733, South America 470, India 
450, Australia 425, Italy 2520, Germany 2516, Russia 150, Holland 
1156, the coastwise shipments being 3015 tons. 

The values of makers pigs’ are higher as follows:—Gartsherrie, 
f.o.b. at Glasgow per ton, No. 1, 70s.; No. 3, 62s.; Coltness, 
72s, 6d. and 62s. 6d.; Langlosn, 70s, and 63s.; Summerlee, 72s. 
and 62s, 6d.; Calder, 70s. and 60s.; Carnbroe, 57s 6d. and 57s.; 





Clyde, 65s. and 57s. 6d.; Monkland, 56s. and 55s. 6d.; Govan at 
Broomielaw, 56s, and 55s. 6d.; Shotts at Leith, 69s. and 60s.; 
Barrow at G mouth, 70s. and 60s.; Glengarnock, at Ardros- 
san, 67s, 6d. and 57s. 6d.; Eglinton, 58s. and 57s. 6d.; Dalmelling- 
ton, 60s. and 59s, 

There has been a business in our market this week, in both 
Cleveland and Cumberland warrants, at advancing prices. 

Since last report there have been important orders placed in the 
steel trade, and the makers have made an advance in prices, which 
must be considered moderate when contrasted with the rise in pigs 
and in manufactured iron. The prices of ship and boiler plates 
have been raised 2s. 6d., and those of bars and angles 5s. per ton, 
the quotations now being:—Ship Fee £8; boiler plates, £9 to 
£9 2s. 6d.; rivet bars, £7 15s.; and angles, £7, all less 5 per cent. 
for delivery in the Glasgow district. 

The makers of malleable iron advanced their prices last week, 
but they are now quoting 2s. 6d. a ton of a further advance, and 
they report that if the present upward movement in pig iron con- 
tinues they will soon be obliged to issue complete new lists with 
advances of 2s. 6d. to 5s. all round. The quotations are :—Com- 
mon bars, £6 17s. 6d. to £7 2s. 6d.; and the best bars about 10s, 
per ton higher, subject to the usual 5 per cent. discount. Sheets 
are at £8 10s.; hoops, £8; plates, £7 lis.; nail rods, £6 17s. 6d.; 
and unbranded iron, £6 12s. 6d. The current demand for export 
and bome corsumption is somewhat quieter than it was a week or 
two ago. But makers have a sufficiency of work in hand, and it 
is expected that merchants will experience a better demand 
presently. 

There is a large import business in Spanish ore, and the engage- 
ments for the coming year are upon an extensive scale. 

In the course of the month the quantity of this ore landed 
at Clyde ports was 34,515 tons, and during the nine months ending 
September, the arrivals were 349,865 tons, against 325,775 in the 
same period of 1888, 316,322 in 1887, and 224,751 in 1886, 

There has been a good business in the coal trade, and a much 
larger business might be done were the supplies of coals not 
restricted by the action of the colliers. The prices of household 
coals have been advanced ls, per ton in the G w district, and 
the f.o.b. rates are likewise higher. At Glasgow Harbour main 
coal sells at 8s. 6d. per ton; splint, 9s. 9d. to 10s.; ell, 8s. 9d. to 
9s. 6d.; and steam coal, 9s. 6d to 9s. 9d. At the raerped ag 
main coal sells at 8s. 6d. to 9s., f.0.b.; and best household at 9s. 3d. 
Furnace coals and dross are scarce, and are also higher in price. 

The Lanarkshire colliers have, in most cases, had a further 
advance of 6d. per day upon their wages this week; but this does 
not satisfy the men, who still hold their idle agitating days, and are 
demanding still higher pay. The sliding scale of Lanarkshire 
has fallen into abeyance, at least for the present, as the men 
had to get an advance to keep them at work before such advance 
due. The secretary of the miners has proposed another rative 
scale, but has met with practically no support from the employers. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE steam coal trade is again getting brisk, and very little com- 
a is heard in any of the coal valleys, or at port, Newport and 
wansea, perhaps, not figuring — so well in — as 
Cardiff. rry, too, shipped 50, tons last week. e enter- 
rise all over the coal district augurs well, and though there may 
slight cases of relapse, as in the one ot eee through, there 
can be little doubt the steam coal trade of Wales is now on a more 
sure and lasting footing than it has ever been. The relation 
between coalowners and men is more satisfactory, as shown by the 
last arrangement which was carried out with little difficulty, 
thanks to the confidence placed in the justice and ability cf Sir 
W. T. Lewis. 

The only drawback now existing is between the lessors of the 
coal land and the Miners’ Provident Association. The arrange- 
ment by which this singularly useful society works is, regular con- 
tributions by the colliers, the coalowners, and the landowners. It 
is to be regretted that those of the last-named are not in proportion 
to theothers. I have always maintained that a Bill should be brought 
in, enacting the payment by a certain scale both of coalowner and 
landowner towards the maintenance of a Provident Fund. This 
would settle the — As it is, many of the wealthy land- 
owners are applied to in vain. Another appeal is now framing. 
An idea, to the outsider, of the great increase in property values 
— by the coal working is shown in one case in the Rhondda 

Valley, where two small farms, bought for a few hundred pounds, 
produce an income of £30,000. 

Quotations in the coal market are as follows :— Best steam coal, 
13s, to 13s. 6d.; small, 6s. to 6s, 3d.; seconds, 12s, to 12s. 6d.; 
Monmouthshire, 1ls. 3d. to 11s. 6d.; best house coal is at 11s. 3d. 
to lls, 6d.; small, firm at 9s. 9d. Cokes are at their usual high 
prices, 20s. and 21s, Patent fuel brisk at 11s, 9d. to 12s. 3d. Pit- 
wood in many cases is selling at 17s. 

In no quarter is there any absence of energetic working. The 
iron and steel works are in good form, and the only orang in 
the district is that there should be a movement for a re-assessment. 
It is likely that, for the present, this will be confined to the 
collieries. With coke at 20s. and higher priced pig and ores, iron- 
makers have, of late, had to add 7} per cent. to wages, with the 
strong likelihood in the face of colliers wages keeping up of having 
to add more. 

The influence of advancing wages on the collier boys is striking. 
Formerly they went to work at an earlier age for about 3s. to 5s, 
per week. Now they get 10s. at first, and very soon 15s. Colliers 
are now able to make, by steady application, 35s. to £2 per week. 

Iron and steel continue to go - Glasgow pig iron is from 
55s. 8d. to 56s. 24d.; Middlesbrough No. 3, 50s. 104d. hematite 
warrants, 62s. to 62s. 6d. These figures, with prospect of advancing, 
promise to lead to improvement in Forest of n ores. There are 
tracts in Wales = t». more vigorous working. Welsh bars are at 
£7 up to £7 2s. 6d. Sheet iron, £9 to £9 5s. at works, singles, 
Steel rails are at £5 15s. to £6 heavy, light upto £7. Bessemer 
steel tin-plate blooms, £5 12s. 6d. to £5 15s,; tin-plate bars, £6 to 
£6 2s, 6d.; Siemens best, £6 10s, to £6 12s, 6d. 

At the Swansea Exchange business done this week was large and 
satisfactory. The influence of the late quarterly meeting was 
excellent in giving tone and briskness. On the week, Glasgow pig 
showed an advance of 3s. 6d., and others in proportion. 5 bh 
ore touched 15s. In tin-plate, with the marked advances going on, 
busi was ily stinted. Makers cannot afford to k 
forward, except at a substantial increase, and buyers refuse to give, 
so business is of the hand-to-mouth character. On ‘Change some 
makers theatened to close their mills if they cannot get prices 
equivalent to the increase demanded by makers of tin-plate bars. 

Present quotations, short deliveries, are:—Coke, 14s. 3d. to 
14s. 6d.; Bessemers, l5s. to 15s. 3d.; Siemens, 15s, 3d. to 15s. 6d. 
Ternes are up to 29s, 6d.; charcoals, best, 26s., ranging from 21s. 
Close io 59,000 boxes left last week, as against 43,000 brought 
to stock. 

I hear that a company is being formed at Swansea to sink for coal 
on the Crumlin Burrows, having had excellent opinions by mining 
engineers. They expect to get all the best coals. 

e Newport coal world is agitated by the rumour of a powerful 
syndicate to operate in warping several important outputs frcm 
that port to Cardiff. 

The signalmen of the district are beginning to agitate. 

This week for one day the tramcar men of Cardiff were again in 
revolt. Happily on Tuesday work was resumed, 

Cardiff is gaining ground for its imports. This week an enormous 
uantity of 10,000 carcases from the River Plate came in. Milford 

aven is also in a state of excitement. On Saturday the City of 
Rome is ex with Barnum’s en ey This is the first 
voyage of the new service from the United States, 








e total deaths from all causes in mines in Wales during 1888 
amounted to 156. 





THE firmness and even upward movement in the general iron 
trade continues, and no indications of any change for the worse 
are as yet ivable, 

On the Silesian iron market the flourishing state is maintained 
and the pig iron produced is readily consumed by the works of tho 
district. in the Laurahiitte another blast furnace will be blown 
in. The malleable iron trade is ates ge Lay satisfactorily, and 
the works are in vigorous employment. Prices show a generally 
rising inclination; sheets, for instance, have been raised 25 per 
cent, since last year. 

Great animation exists in the Austro-Hungarian iron business, 
Pig is very scarce and dear. The rolling mills are well supplied 
with orders for bars, hoops, and sheets. Prices remain firm, and 
are paid without discussion. 

Since last report the tone of the French iron markot has further 
improved. Hitherto France has been considerably behind in prices 
compared to other countries, but now stands before an elevation 
with which the iron industry of the country will hardly be able to 
keep pace. The producers of pig are obliged to buy coke at such 
enormous prices that they cannot expect to sell their pig at any- 
a paying prices. We must look back as far as Tt to find 
simi iy for coke, but at that time forge pig was quoted 80f.: 
at Charleroi, 65 to 70f.; at Meurthe-et-Moselle, where, as now, 55f. 
only have been arrived at. Nevertheless, the rolling mills are 
unable to adapt their quotations to those of pig iron and coke, and 
although the prices for wrought iron have oy raised within the 
last four weeks, still there is comparatively little or no profit. In 
Paris, where brokers generally offer the greatest resistance to 
advance in price, merchant bars and pH are quoted 155f., 
although orders have been effected at 152°50f. only; in the 
Haute-Marne district merchant bars are not to be had 
below the standard _ of 150f.; wire rods have also im- 
proved of late, and although the raised oped have not been 
carried everywhere, yet it is known that the syndicate has many 
orders in hand, which will keep the works well employed till the 
end of the year. Foundry pig No. 3 stands at 78. to 80f. p.t.; 
No. 1, 90f. Scrap iron is in fair request ; old rails are sold at 906, 
The French coal trade is, on the whole, in a very firm condition, 
and the genera] rise is likely to continue. In the Nord and Pas de 
Calais the output is very lively, and the mines are scarcely inclined 
to book orders at long tes. For the first six months in 1889 the 
production in the Loire district was 1,684,735 t., including anthra- 
cite, consequently much higher than in 1888; and a similar pro- 
gress is expected for the next six months. These favourable results 
may be attributed partly to the reduced coal freights granted by 
the Mediterranean—Paris-Lyons—line, partly to the ae sea 
freights by which the price of English coals is raised. 

For some time the Belgian iron market has continued to show a 
favourable physiognomy. The works are, without exception, well 
employed ; orders for crude and finished iron come in satisfactorily. 
Girders only remain slow, while merchant bars and sheets, &c., are 
brisk of sale. Prices have remained unaltered, consumers appa- 
rently being of opinion that reserve on their part now might lead 
to peying still higher prices later on, are coming forward readily 
with their orders, The constructive shops are in active employ- 
ment, and likely to continue so for some time, large Government 
orders being expected. A lot of rails, probably light section, have 
been sold at 145f., f.o.b., Antwerp. The Belgian coal market 
remains firm, and the beginning of cold will inevitably lead to a 
further advance in house-fire coals; prices for best qualities are 
steady at 13°50f. to 14°50f. The high price of coke remains 
unaltered, and the demand is greater than the supply. Prices are 
22°50f. to 23f. 

The existing improvement in the Rhenish-Wesphalian iron 
industry presents every indication of soundness and continuance, 
There is no change to note in the Siegerland and Nassau iron ore 
trade ; prices are the same as last noted. Spanish ores remain 
lively at rising pp Krupp, in Essen, has recently acquired 
a large piece of ground in the Kieler Hafen, with the intention of 
erecting a smelting works for Spanish ores. Minettes, of Lorraine, 
are noted M. 3°30 to 2°40 p.t. at mines. In the pig trade great 
briskness is maintained, and P veneer are very firm. Spiegeleisen is 
fairly active, and a strong demand for 1890 is perceptible. In 
foundry basic and Bessemer, the former animated condition con- 
tinues, and a slight rise is again to be noted, Luxemburg forge 
bas also been advanced. 

The malleable iron branch remains in much the same condition 
as last reported. Bar mills are quite overcharged with orders; 
besides inland demand being very good that for abroad has also 
slightly changed for the better, and the works are scarcely able to 
effect orders at the terms stipulated. Hoops have not changed. 

No alteration can be reported in the wire trade, export especially 
poset J still much to be desired. Foundries and machine fac- 
tories bave remained in their former brisk activity ; the same holds 
regarding the wagon factories, At a tendering in Berlin M. 150 
for switches, and M. 145 p-t. for rails was the lowest offer. An 
order for 14,362 t. steel raiis has been given out by the Magdeburg 
Railway Administration ; 4342 t. were awarded to Krupp, Essen, 
at M. 142°50 ; 4008 t. at M. 142°50, to the Gutehoffnungshiitte at 
Oberhausen ; and three lots of 2004 t. at M. 142, 143, 145 to three 
Rhenish-Westphalian works. Besides, an order for 51,000 (2856 t.) 
steel sleepers les been given out by the above-named administra- 
tion; a Rhe ish-Westphalian works offered lowest at M. 138. 
The Roumanian Railway Board had invited tenders for the supply 
of 422 steel tires ; thirteen works—one English, one French, two 
Belgian, and nine German—offered. The order was awarded to 
the “ Phoenix” works at Rubrort, which offered lowest at 20,905f. 
f.o.b, Galatz, 

The brass foundries have sufficient orders booked to keep them 
in fair employment for some months, but consumers beating down 
the prices, their activity remains unremunerative. 

In September the output of coals from the Saar mines has been 
only ,843 t., against 522,962t. in the same month the year 
before. Also compared to the previous month the result is un- 
favourable, the daily output decreasing from 20,385 t. to 20,194 t. 
Under such circumstances the Saar mines are no longer able to 
satisfy their customers. 

At the general meeting of the shareholders of the Lothringen 
Ironworks on September 30th, satisfaction was expressed regarding 
the results of last quarter, and great confidence with respect to 
the next three months’ results, There was much talk about 
Edison’s proceedings and their probable effect on the future of 
their—the ee. But nothing definite was as yet 
known regarding this matter, and great caution in believing or 
disbelieving various rumours might be recommended. 

Those American engineers who, on the invitation of some of the 
first iron and coal masters of Western Germany, had spent a week 
in these , seeing everything that was to be seen, have now, in 
@ richly-decorated address, returned their thanks, expressing them- 
selves highly gratified with the ready ng ane afforded them 
to study in Rheinland-Westphalia and Lu g the highly- 
developed industries of Germany’s most advanced districts, and 
especially praising their stay at Diisseldorf and the delightful trip up 
the Rhine, expressly arranged for them, as days never to be forgotten. 











Tue American Engineering News says, “ the Nicaragua 
Canal Works are eg mend at a standstill, because of difficulties 
with the Nicara ernment, The company has in a measure 
acknowledged the jurisdiction of Rica over the canal, and 
this has brought out serious remonstrances from Nicaragua. The 
affairs of the company are consequently in a rather uncertain 
condition. Just what Nicaragua asks of the company is not 
announced, but we have noted the probabilities more fully else 
where. We do not think serious difficulties will result, Chief 
engineer Menocal, who was anncunced last week to sail for 
Nicaragua, bas postponed bis departure.” 








| 





Oct. 18, 1889. 





THE ENGINEER. 


341 








Ss 
—— 
AMERICAN NOTES. 


(From our own Correspondent. ) 
New YORK, = a — 
, railroad situation in the United States has 
antly improved. Reports of 105 railroads for 
July show net earnings of 17,757,991 dols., as 

uly sho,479,802 for the same time in 1888, 
ae earnings of ninety-seven reporting roads 
for this year to date are 295,163, 5) dols.—an in- 

srease of 14,757,062 dols, over same time last 
— The gross earnings of eighty-five a 
yrilroads for the first week of September show an 
increase of 445,798 dols. over the same week last 
ear. These figures are affording a great deal of 
yrcouragement to financiers and promoters of 
new railroad-building enterprises, and the current 
opinion in well-informed circles is, that next year 
will develope a good deal of work in a number of 
localities. A great deal of territory in the United 
States could take additional mileage in the way of 
supplying existing lines witn feeders. A great 
many of the rail orders now coming in are for 
701b., 801b., and 901b, rails, instead of 561b. 
There are over 50,000 miles of iron rail track in 
this country, and it is now regarded as probable 
that this mileage will be rapidly rep‘aced by steel. 
Steel rails are in very active demand, and an 
additional allotment is likely to be announced in 
ashort time. Inquiries are in hand for 5000 and 
10,000-ton lots for winter and spring delivery. 
Prices in the East are 20dols., at Pittsburg 31 dols., 
and at Chicago 33 dols., with possible concessions 
of 50c. to 1 dol, for large lots for late delivery, 
Nail slabs are quoted at 30 dols to 31 dols.; 
tank, 33 dols., and higher forms at prices 
varying from that figure to 43 dols. for fire- 
b x. Puddle bars are 30 dols. in Pennsylvania 
mills. Merchant bars are selling at 2c. in store, 
with 10 per cent. off for large lots. The nail fac- 
tories all through the West are still crowded with 
work, and prices have lately been still further 
advanced. The general tendency in iron prices is 
upward, but production is pushed with all pos- 
sible activity, and manufacturers expect to catch 
up with demand before the opening of winter. 

The coal trade is improving, but the production 
of anthracite this year is nearly 2,000,000 tons 
less than the output to this date last year. The 
bituminous production, however, is greater. 

A great deal of interest is still felt in natural 
gas in new localities, but in and around Pitts- 
burg apprehensions are growing that the supply 
cannot be relied upon indefinitely. At Wheeling, 
West Virginia, the supply is not a oe y 
declining, but is failing so rapidly that manufac- 
turers there are taking steps to decide upon a 
substitute. Artificial processes are springing up 
all over the country, and a dozen or more are 
being tested by large manufacturing establish- 
ments, 

The commercial situation of the United States 
is very strong, and confidence prevails in all 
circles, 








NEW OOMPANIES, 


THE following companies have just been regis- 


Barcelona and District Waterworks Company, 
Limited. 

This company was registered on the 7th inst., 
with a capital of £250,000, in £10 shares, to supply 
the city and neighbourhood of Barcelona, and 
elsewhere in Spain, with water, and for such pur- 
pose to acquire the benefit of two concessions 
granted by the Spanish Government to Don José 
Prim, for working certain water mines or mining 
claims in the district of Rubi, province of Barce- 
lona, dated en age = f the 23rd November, 1876, 
and 2nd January, 1878. The subscribers are :— 


8 
José Prim, 6, Great Winchester-street, Spanisl 
a ae ar ee ee ae ee ee 
J. Anderson Kelman, Winchester House, secre- 
tary to a compan. Am 166. 4 08. Oe. ok. Oe 
Walter Albert Judd, St. Andrew’'s-hill, printer .. 
Thos. Duncan, 50, Lambton-road, Hornsey Rise, 
SU, a.) es Sa we 0s, cay Ge 
John Leslie, Oxford-court, EC., accountant .. 
R. = Duncan, 8, Fenchurch-street, shipping 
cler) oe «es oe oo oe oe o. oe - 
R. E. Wilson, C.E., 8, Delahay-street, S.W... 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £500 in shares ; 
remuneration, £300 per annum to the chairman, 
and £200 per annum to each ordinary director. 





et 





Kentish Engineering Works, Limited. 

‘This company was registered on the 8th inst., 
with a capital of £20,000, in £10 shares, to acquire 
the letters patent of John Arthur Drake and 
Richard Muirhead, granted for machines for 
syringing plants, for the pressing and filtering of 
sewage, for the separation of liquids from sewage, 
and for dealing with sewage sludge and other like 
bodies, The subscribers are :— 


*Herbert Leney, West Farleigh, Kent, hop planter 
*G. White, Maidstone, Kent .. .. .. .. 
H. Tasker, Bearsted, Kent, banker. 
*Edward , C.E., Bixley, Kent .. 
*R. Muirhead, C.E., Maidstone, Kent .. .. . 
W. F. Mercer, Detling, Kent, banker .. .. .. 
Herbert Monckton, Maidstone, Kent, solicitor .. 1 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk ; qualification, ten 
shares; remuneration, £105 per annum, divisible. 






. 


1 
1 
1 
a 1 
1 
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Weyman and Company, Limited. 


This company was saptent on the 7th inst., 
with a capital of £12,000, in £10 shares, to take 
over the business of engineers, ironfounders, 
general iron and brass founders, and agricultural 
implement makers and agents, carried on by J. E. 
Weyman and others at Guildford and Horsham. 
The subscribers are :— 

Shares. 


E. Ellis, Shalford, near Guildford, tanner .. 
R. Edgar, Cockfield, Suffolk, farmer . 
2, 0eurt, Slaveby, Chesterfield, surgeon 


cock, Lavenham, Suffolk engineer 
i > Hustler, Cock field, Suffolk, ‘armer 


West, 22, Waterloo-street, Birmingham, 
chartered ‘accountant ‘ : ; 


*J. E. Weyman, Guildford, engineer Brain, ac 
The subscribers denoted by an asterisk are the 
first managing directors, Mr. Weyman to receive 


et tt et 








£350 per annum, and Mr, Hitchcock £250 for the 
first year, increasing £20 per year until £350 per 
annum be attained, 


Uranium Mines, Limited. 


This company was registered on the 7th inst., 
with a capital of £120,000, in £1 shares, of which 
500 are founders’ shares, 99,500 are ordinary 
shares, and 20,000 are deferred shares, to carry 
on in England or elsewhere the business of mine 
owners, mining engineers and experts, metallur- 
gical and analytical chemists, chemical and varnish 
manufacturers. “An agreement of the 26th ult., 
between Wm. Moir and A. J. Leese, will be 
adopted, ‘The subscribers are :— 


H. E. Morris, 4, Royal-road, Kennington, watch- 
maker, &€. .. 





A. Shurmer, 7, Swan-street, Trinity-square, 
MI kc: 05: 06 0 50 oe ee. ah, 00 1 
J. Rigg, 128, Bromley-street, E., correspondent. . 1 
G. E. Hart, 59, Graces-road, Camberwell, short- 
Dns .-a0 eo eh ‘56 de ea. 6 on 1 
W. E. Cheshire, 137, Kirkwood-road, Peckham, 
a ER SR ea ae 2 
W. A. Blayney, 74, Morning-lane, Hackney, book- : 
H. Hart, 23, Epirus road, Fulham, builder .. .. 1 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification for first directors, 
£100 in shares or stock, and for subsequent 
directors, £250 in shares or stock ; remuneration, 
£450 per annum to the chairman, and £250 per 
annum to each otber director. 





Electric Arms and Ammunition Syndicate, 
Limited. 

This syndicate was registered on the 9th inst., 
with a capital of £40,000, in £100 shares, to 
carry out an agreement with the American Elec- 
tric Arms and Ammunition Company, particulars 
of which are not given in the registered docu- 
ments. The subscribers are:— 

Shares. 
Major ©, B, Waller, Clarence Lodge, Clapham Park 1 
C. A. Pierce, 27, Throgmorton-street, stockbroker 1 
Col. E. Willis, 5, Brabin-place, Gloucester-road . . 1 
James Pender, Thornby, Northampton... .. .. 1 
Captain James Balfour, Burcot House, Oxon. 1 
Major J. J. Wright, 16, Carlisle Mansions .. .. 1 
= © ll, 45, Gl -street, Warwick- 





‘square oe on - eee oa: 66 

The number of directors is not to be less than 
three, nor more than seven ; the subscribers are to 
appoint the first; remuneration, £100 per annum 
each, 





J. G. Fay and Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £20,000, divided into 1000 pre- 
ference, 2400 ordinary, and 600 deferred shares 
of £5 each. It pro to carry on the business 
of ship, yacht, and boat-builders, &c. The sub- 
scribers are :— 

Shares, 
J. R. Beardmore, Portswood, Southampton.. .. 
J. Gale, National Liverpool Club .. .. .. 
W. C. Sharland, Winchester, stationer .. .. .. 
W. Payne, Southampton, —— aT ae 
H. Lg Southampton, hosier and glover.. .. 
W. H. Rowland, Southampton, accountant .. 
J. Thomas, Southampton, leather merchant 


The number of directors is not to be less than 
two, nor more than five; the subscribers are to 
appoint the first; qualification, £250 in shares. 
The company in general meeting will determine 
remuneration. 


nr) 





Block Fuel Syndicate, Limited. 


This syndicate was registered on the 11th inst., 
with a capital of £20,000, in £1 shares, 100 being 
founders’ shares, to manufacture block fuel, and 
to acquire certain patents referred to in an un- 
registered agreement with Robert Middleton. 
The subscribers are :— 

Shares. 


James 8. Ostler, Leeds, leather factor .. .. .. 
Robert Middleton, Sheepscar Foundry, Leeds, 

WIE, ns, ah 50. ce, .te a0 04 ae «6 1 
Arthur Middleton, Leeds, solicitor... .. .. .. l 
T. Cuttle, St. Paul’s-street, Leeds, merchant .. 1 
A. D. Bishop, Sheepscar Foundry, Leeds, cashier 1 
W. Kettlewell, Briggate, Leeds, carpet merchant 1 
L. Kettlewell, Hawthorn House, 8, carpet 

ee ee ee ee eee os 

The number of directors is not to be less than 
three, nor more than seven, the first being Mr. R. 
Middleton, and such others as the subscribers may 
appoint ; qualification, £250 in ordinary shares, 
or ten founders’ shares; remuneration, £700 per 
annum, divisible, 


on 


Rochford Hundred Darby Steam Digging Com- 
pany, Limited. 

This company was registered on the 7th inst., 
with a capital of £1050, in 210 shares of £5 each, to 
— the Darby patent broadside steam digger, 

nown as the ‘‘ Surprise,” No. 15, and to supply 
the demand of farmers and others for steam 
digging of land, The subscribers are :— 


W. W. Willson, Southend, auctioneer .. .. .. 
Thos. Hood, 6, Billiter-streel, solicitor.. .. .. 20 
J. Luckin, Chelmsford, chartered accountact .. 
C. D. Robinson, 79, Gresham-street, manufac- 
a ae eee 
J. C. Darby, Pleshy, Essex, farmer and engineer 1 
G. C. Phillips, Chelmsford, auctioneer .. .. .. 1 
A. Thorne, 6, Billiter-street, clerk .. .. .. .. 1 
Registered without special articles, Registered 
office, 6, Billiter-street, E.C. 


Shares. 
0 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty:—William W. Hardwick, assistant-engineer, 
to the Conqueror; William C. Ludgate, assistant- 
engineer, to the Hero; and Peter T. Crichton, to 
the Melpoinene, all to date October 3rd; Arthur 
J. London, chief engineer, to the Landrail, to 
date October 4th ; George T. Simmons, chief engi- 
neer, to the Hearty, to date October 8th; and 
William J. Andrew, chief engineer, to the Con- 
quest, to date October 29th, all re-appointed on 
promotion; Henry Benbow, chief instructor of 
machinery, to the Indus, additional, for Steam 
Reserve, to date October 22nd; William James 
Mullinger, chief engineer, to the Melita, re- 

ppointed on promotion, to date Oct. 3rd ; assistant 
engineer William P. Edwards, to the Euphrates, 








THE PATENT JOURNAL. 
Condensed from the a the Commissioners of 
a 


Application for Letters Patent. 


*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


7th October, 1889. 


15 679, Air-pire for the Mout of Borties, G. J. 
Chambers, London. 

15,680. ADJUsTaBLE Beaxinos for Rotary BLowers, 
T. H. Thwaites, Huddersfield. 

— PortaB_e Forozs, T. H. Thwaites, Hudders- 
fi 


eld, 
15,682. Watcu Key and Swivet, J. Carter and W. R. 
Hutt, Birmingham. 
15,683, WasHinc Macaine, J. W. Harmston, Grantham. 
as Srencu, &c., PReVENTER, E. Whitaker, 
ndon. 

15,685, Tricycues, E. R. Graveley, Southampton. 
15,686. Deawers for Caninets, KE. Crowe, Banbury. 
15,687. Dayine Corton, &c., Goons, L. Noblett, Liver- 


pool, 
15,628. CIGARETTE Paper, M. C. C. Robinson, Cum- 
berland 


15,689. SWEETMEATS, L. Noblett, Liverpool. 
15,690. Wacons, G. Lewis, Manchester. 
15,691. Trip-Latca for Lamp Dovuxs, A. H. Crump, 


Bolton. 

“— Key-way Ovurrer for Howes or Suarrs, J. 

alker, 3 

15,693. Picrure and Drawer Knoss, R. Whitaker, 
Manchester. 

15,694. Fituinc Casks, W. P. Thompson.—(P. Rae- 
maekers, Belgium.) 

15,695, CLorues Watuer, R. Whitaker, Manchester. 

15,696. Uritisinc the Motion of a VesstL, M. T. Neale, 


mdvun. 

15,697. Door Kyoss or Furniture, T. Kershaw, 
Halifax. 

15,698. VenTiLatina CoaL Mines, W. Andrews, Not- 
tingham. 

15,699. Inpicators for BoiLers, H. B. Beeny, London. 

15,700. Dynamo Macuines for Ecectro-pLatino, W. B. 
Sayers, London. 

15,701. Hoops for Drittina Exercises, O. Newmann, 


ndon, 
15,702. Issectors, J. A., 8. F., and J. Fletcher, Ashton- 
under-Lyne. 
ag oN Sarety Lamps, J. Davidson and J. Taylor, 
ndaon, 
15,704. SappLe Bars, W. J. Miller, London. 
15,705. Wneets for Cycies, &c., 8. D. Gibson, Bir- 
mingham. 
15,706, THIOXYDIPHENYLAMINE, M. Lange, London. 
15,707. SELF-arJUsTING HeEL-PLaTEs for Boots, H. F. 
all, London. 
15,708. Sunrace PLanine out of Woop-workine Ma- 
cHINE, E. George, Newcastle-upon-Tyne. 
ag Screw Buanks, H. Nettlefold and J. Sheldon, 
mdon. 
15,710. Iron and Stree, Wepce Packine, W. Arm- 
strong, West Hartlepool. 
15,711. ComprxaTion WatcH and APPOINTMENT INDI- 
caTOR, J. Kendal and M. Laval, London. 
15,712. ATTACHMENT to SewinG Macuinss, F. Morris, 
T. P. Taylor, and W. H. F. Brewerton, London. 
15,713. VenTILATING the Roors of Rartway STaTIONs, 
T. W. Helliwell, Halifax. 
15,714. Suurrer for PuHorograpHic ApPpaRatTus, C. 
Hoddle, London. 
7 Hypravutic Apparatus, L, Sénaux, Man- 
chester. 
15,716. Writinc and other Pens, J. T. Steen.--(J. J. 
Macky, New Zealand.) 
15,717. Nas, J. J. Macky and J. Mitchell, London. 
15,718. Benpine Saget Merat, F. C, and F, W. Dun- 
away, n. 
—_— Stitcuincand Trimmine Macuineg, W.Campion, 


mdon. 

15,720. ao Macuinery, H. J. Haddan.—(d. 
Pradon, —— 

15,721. ELectrriv Motors, H. Groswith, Glasgow. 

15,722. Rorary Enaines, H. H. Leigh.—{P. &. and 
M. J. A. Dou, France.) 

15,723. Heavy Orpnance, G. F. Redfearn.—(H. A. 
Ramsay and C, M. Benninghaus, United States.) 


15,724. Stanp for PiaNoFoRTEs, Oetzmann, 
ondon, 
15,725. Conveyance of Live Fish, E. Stevens, 


mdon. 
15,726. CLEANING, Brusuine, &c., Grain, T. Stevens, 
jun., London. 
15,727. Roviers for MANGLEs, &c., W. Odlin, Sheffield. 
15,728. Screens for Coat, &c., J. Haynes, dhettield. 
—, Extracrinc Copper, &&., N. Leébédeff, 
ndon. 
15,730. Hee. ATTACHMENTS of TorPEDO Booms, W. P. 
ivant, Loudon. 
15,731. AgRiaL NavicatTion, E. C. F. and E. C. F. Otto, 
jun., London. 
15,732, PREVENTING OVERTURNING of RoapD VEHICLES, 
D. Cremmen, London. 
15,7338. ELecrricaL SIGNALLING ArpaRaTus, E. 
Ducretet, London, 


8th October, 1889. 
15,734. Inxstanps, J. Larkin, London. 
15,735. Tongue Depresssnc InsurFLator, J. D. 
Osborne, London. 
15,736. Looms for Weavinc, H. Wyman, London. 
15,787. PortTLaNp Cement from Limestone, W. T. 
Timewell, Bristol. 
15,738. CoLLaPsIBLE, &c., Packine Case, W. Galloway, 
Ww. 


15,739. Rerarninc Stor Rop, D. Bateman, J. Ogden, 
and 8. Brook, Bradford. 

15,740. RecuLator WasHER used for Gas, G. E. Saville, 
Huddersfield. 

15,741. Gas Exuauster, G. E. Saville, Huddersfield. 

15,742. Jomnts of Gas Brackets, &c., W. Vickerman, 

uddersfield. 
15,743. Fastenina for Stups, R. 8. Jones and A. D. 


ear, " 
15,744. Gamez, J. and C. E, M. Desborough, Devon- 
8 le 
15,745. Biockina, &c., ToILeT Warg, E. Wilcox, Staf- 
fordshire. 


15,746. ApsusTABLE Pate Rest for Aso Screen, T. 
Redmayne, Sheffield. 

15,747. Steec Pins for Rac-Tearrinc Macuings, J. 
Thomas, Sheffield. 

15,748. Lock for RatLway CarriaGE Doors, W. H. 
Windle, Nottingham. 

“= Se.r-Apyustinc Lecoines, &c., J. Groome, 


ax, 
15,750, PorTaBLE Reserve for Water, J. Pearson, 
Lancashire, 


15,751. ScHoot States, J. Pearson, Lancashire. 
— Cap for Tosacco Pirgs, J. Johnson, Birming- 


15,753. Pressure Gavag, J. Reed, Newport. 
15,754. Fotpina Hanpve for Fans, &c., F. Bellini, 


mdon. 

15,755. Darnine Stockines, J. Mackenzie and W. 
Armstrong, Egglescliffe. 

15,756. Drivine Cuan for VELOocIPEDEs, W. Goulden, 
London. 


15,757. Turnine Over Leaves of Music, W. and F. 
Morris, Glasgow. 

15,758. CangE Enps to Cicaretres, T, W. Haddon, Bir- 
mingham. 

15,759. Puzzix, J. Cadbury, Birmingham. 

15,760, Batt Bearinos, W. Starley, Birmingham. 

Mg ImMpRovED E.xvators or Lirts, W. P. Gibson, 


mdon. 
15,762, OPERATING ELEVATORS or Lirts, W. P. Gibson, 
London 


15,763. OPERATING ELEVATORS or Lirts, W. P. Gibson, 
London, 





15,764. Sanitary Towe. Suspenper, W. Montague, 
ndon. 

15,705. CoIn-FREED SALE Apparatus, &c., O. Ahrens, 
London. 


15,766. SusPeNpDERS for BrttiarpD Cues, A. B. Milne, 
Birmingham, 

15,767. ContxoLitine Descent of Suutters, R. Boyd, 
Manchester. 

15 768. Burrons, A Ensor, London. 

15,769. Measunine Execrric Currents, Sir W. Thom- 


son, Glasgow. 

15,770. Vapour Burners, H. H. Lake.--(J. A. Covwels, 
United States.) 

15,771. Drawinc InstrumMENT, R. W. Muiray and J. 
Carte w 


15 772. Manuvacture of Yeast, J. Bruce, Glasgow. 

15,773. Stream Wasuino, &., CLoTHex, W. Haigh, 
Manchester. 

mre Tipper Apsuster, 8. H. Sturtevant, Sheffield 


oor. 
15,775. DyNamo-ELecTRIC Macuing, C. F. Winkler, 
anchester. 

15,776. PropgeLtter Dams for Vessets, G. Clarke, 
London. 

15,777. Renperine Ivory, &c., NoN-ABSORBENT, G. 
Hand-Smith and P. Warnfurd-Davies, London. 

15,778. Paint Kettie. G. Notton, London. 

15,779. Potato Diccrers, H. Horner, Ottawa. 

15,780. Musica Instruments, H. H. Lake.—(R. W. 
Pawn, United States.) 

15,781. SMoKE-consuMING Furnaces, W. A, Perry, D. 
de Kremen, and J. U. Shorter, London. 

15,782. Suspensorizs, A. J. Wells, London. 

15,783. Onpnance, H. H. Lake,—(J. H. Brown, United 
States.) 

15,/84. Ruers, W. B. Blackhall, T. R. Glover, and J. 
Blizzard, London. 

15,785, CoLtectine Hay, D. Johnson, London. 

15,786. Preparation of Rye, H. H. Lake.—{Z. B. 
Mower, United States.) 

15,787. Recorpine InstrumMENTs, B. M. Drake and J. 
M. Gorham, London. 

15,788. Burinc Spoke Hoves in Wuet xs, W. Hil'man, 
London. 

15,789. Bu1ron for Tacaina Animas, D. H. Talbot, 
London. 

15,790. Crncutar Saws, H. J. Haddan.—(J. Vasseur, 
Delgium.) 

15,791. Banp Saws, H. J. Haddan. —(J. Vassaux, 

lgium.) 

15,792. Ostarsinc Merars of the ALKALIes from 
MOLTEN CHLORIDE, L. Grabau, London. 

15,793. Carp Cases, H. Wilson and H. L. Symonds, 
London. 

15,794. Timepizces, H. G. Green, London. 

15,795. Gaveinc Contents of Vessets, E. J. Neale, 


mdon, 

15,796. Skirt Banps, J. E. Hayward and F, Skinner, 
London. 

15,797. Manvuractvre of Water Gas, J. R. Paisley, 
London. 


mdon. 

15,798. Pipe Fiances, H. H. Lake.—(G. Van Wagenen 
and J. Graves, United States.) 

15,799. Grab, C. P. Gee, London. 

15,800. THermostats, H. Cortland, London. 

. Decorating Cana, Sir H. Doulton and J. 
Slater, London. 

15,802. Lire Buoys, R. Whitby, London. 

15,803. Sappies, G. L. Berry, London. 

15,804. RecisreRING QuantTiTIEs of Beer, R. Jewell, 
London. 

15,805. Paint Basg, W. L. Wise.—(J. P. Perkins, ——.) 

15,806. Ain Compressinc Apparatus, A. B. W. Ken- 
nedy, London. 

15,807. Hotprast, T. Llewellyn, London. 

15,808. ADDRESSING CIRCULAR LetrERs, A. Adimsz, 


on, 

15,809. Stoppers for Vesseis, P. Bredeville and R. 
Paturel, London. 

—_—, PasTEURISING APPARATUS, W. A. Vollmer, 


mdon, 

15,811. Device in Wixpinc Macuines, C. Himig, 
ndon. 

15,812. Ciosine Device for Boxes, &c., R. Kirsch, 


on, 

15,813. CoIN-FREED SaLeE Apparatcs, G. A. Sinsel, 

London. 

15,814. Metatiic Packine, W. Cordts and J. C. A. 
Plett, London. 

15,815. SELF-acTinec Main Cock, A. Herold and C. L. 
Oertel, London. 

15,816. Ho.per for Pencits, B. Kollisch, London. 

15,817. Makinc Paper P ates, B. Karfoil and C. 
Hornle, London. 

15,818. Hame Fasteners, A. J. Boult.—(J. S. Baker, 
United States.) 

15,819. ELecrricat Switch Apparatus, W. F. Smith, 


ndon. 
15,820. Frames for Storace Batrerizs, W. F. Smith, 


ndon. 

15,821. ELecrropes for Storace Barrerigs, §. C. C. 
Currie, London. 

15,822. Music Rack and Lear Turner, W. B. and J. 
Jackson, London —[Date applied for under Patents 
Act, 1883, Sec. 103, 29th March, 1889, being date of 
application in the United States.] 

15,823. Makino Cicarettes, W, P. ‘Thompson.—(H. K. 
de Pawlowski, France.) 

15,824. Manuracture of Iron and StTegx, G. Archbold, 


ndon. 

15,825. Sop Firrines, O. A. T. Earl, London. 

15,826. VULCANISED Compounns, A. J. Boult.—( W. Kiel, 
United States.) 

15,827. Loapine Vessets, &c., T. McBride and E. 
Fisher, London. 

15,828. Excavatine Coax, SAND, &c., T. McBride and 
E. Fisher, London. 

15,829. Composinc Macuines, L. Duw, London. 

15,830. Manuracture of Wirg, F. G. Tallman and W. 
Garrett, London. 

15,831. Brick and Potrery Kixns, F. P. Meyenberg, 
London. 

15,832, Lusricatine Ax.es, W. L., F. Wastell and E. T. 
Day, London. 

15,833. Arn Compressors, H. H. Lake.—(U. Cummings 
and A, Gerry, United States.) 

—, CartTRipcEs for Fire-arms, R. E. Solbrig, 

ndon. 

15,835. LuBricatinc Oi1s, J. G. 8. Fawns.—(J. & 
Burns, United States.) 

15,836. InTeGRaTING Apparatus, &c., J. G. Lorrain, 
London. 

9th October, 1889. 


15,887. SuspeNDER for Mirrors and Pictures, A. 
Martyn, London. 

15,888. Toy Rowine Boats, G. Herschell and F. W. 
Kitto, London. 

15,839. Printine, N. Browne.—(/. Prowattain, United 
States, 

15,840, Meter, F. H. and H. Nalder, C. W. 8S. Craw- 
ley, and A. Soames, London. 

—_ FEEDING Printinc Macuings, E. A. Pallister, 


15,842. ‘Dozpres for Weavine, &c., J. T. Lishman, 
Bradford. 


ord. 
15,843. Rartway CARRIAGE AMBULANCE, R. S. Wallace, 
anchester. 
15,844. TeLescopic Extension Camera, J. Corlett, 
Liverpool. 
15,845. Luspricator for Steam Enoines, J. Scott, 
Bristol. 
15 846. CapsuLe Stopper for Borries, C. Lucop, 
Yorkshire. 
15,847. Ripine and Breakine Reins, A. Blakiston, 
t. 


Dorset. 
15,848. Kerpines of Pavements, &c., J. A. Shelton, 
on. 
15,849. Apparatus for CoLLEcTING Money, P. Kane, 
ublin. 
15,850. Carpine Encines, F. W. Thomson and J, Seel, 
anchester. 


15,851. Macaine for Curtinc SHeets, W. Barraclough 
and A. Rhodes, Glasgow. 
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15,852. Compressep Arr Toy Guns, B. W. Spittle, | 15,944. Curry Comps and Scrapers, A. Vickery, | 16,039. CarponaTe of Leap or Weire PicMent, J. H. () In a dynamo-electrical machine, the combinati 
Wednesbury. mdon. Y London. of a revolving armature, a circle of field ets on 
15,853. Buxuets, J. B. Clark, Liverpool. 15,945. APPLYING Patmat to CaRPeT Brooms, M. and | 16,040. Stream Borters and Furnaces, J. Quinton, | either side of it, each carried by a framo divided ver 
15,854. Grixpinc Macutnes, W. P. Thompson.— | J. D. Benjumea, London. F Glasgow. tically into two sections which can be slid away Aabcig 
(Messrs. Holst and Fleischer, Norway.) 15,946. ATHLETIC Boots and Suors, R. Mercer, | 16,041. Traverse Warr Faprics, T. W. Fletcher, | one another, and spring contact pieces on the secti “i 
15.855. Apsonpent Suess, J. H. and A. Robinson, London. ndon ons, 


Manchester. 

15,856. SeLF-FitTinc TaP-HOLE, &c., G. R. Levette, 
London. 

15,857. Stawp for Houtprsc Cones, N. M. Brown, 
radford. 


B ord. 
15,858. Fivsurye Cisterns, &c., F. R. Robinson, 
London. 
15,859. Cycies, W. B. Walker and W. G. Aird, 
Glasgow. 


Sgo 
15.860. Mgasurtne Tap, J. Maggi, L. Verhaegen, and 
M. Heslop, London. 
15,861. PaPeR Fotpinc Macutnes, &c., R. Cundall, 


Halifax. 
15,862. Grams Dressine Macuines, &c., J. Fulton, 
Do: 


megal. 
15,863. Apvertistnc, J. Hall, G. Smith, and J. F. 
Bennett, Sheftield. 
15,864. Surps’ Loas, C. McLeod, Liverpool. 
—, Gas-Firep Stream Generators, J. Jackson, 
mdon. 
15,866. Brttiarp Cues, J. Hughes, London. 
15,867. Gas Furnaces, C. Thompson, London. 
15,868. Foot-rests for Doc-carts, A. E. Ragg and W. 
G. Ward, Jersey. 
— Co.ttar Stup Burroner, E. C. Maw, Birming- 


m. 
15,870. Vevocrpepss, A. J. McDonald, London. 
15,871. Lapres’ Unperciorainc, C. E. Metcalfe, 


righton. 
= WsEELs and AxLe Busnes, J. Dakers, Aber- 


een. 

15,873. Poraro MasHer, J. Summers and J. Wilks, 
Stockton-on-Tees. 

15 874. Brusuine the Borroms of Boots, E. Birch, 
Manchester. 

15 875. Broocnes, Scarr Pins, &c., A. Reznicek, 
Glasgow. 

15 876. Boarps and Tastes for BacaTe ye, L, John- 
ston, Birmivgham. 

15,877. Markine Boarps for Poot, W. H. Anthony, 
Liverpoo! 

15 878. GarLtanps for Drititinc Exercises, 0. New- 
man, London. 

15,879. Inpicators for Conveyances, B. W. H. Brameld 
and H. F. Incledon-Webber, London. 

15 880. Se.r-sEaTiINc Foot Warmer, B. Robinson, 
London. 

15 881. Dyermsc Skeets, J. C. Mewburn.—(La Société 
Grandsire et fils, France ) 

15,882. SmokeLess Lamp Wick, J. J. M. Ouseley, 
London. 

15 883. Expuosive, H. J. Haddan. —(L. 4zémar, 
France 

15,884. VeNEERING Pianororte Cases, H. Dixon, 
London. 

15,885. Fiurp Meters, 8. Clayton, Yorkshire. 

15 886. Comprnation TaBLE, N. Claxton, London. 

15,887. Wetpinc, &c., of Metats, P. P. Craven, 
London. 

15 888. LaBets, A. Mittelacher, London. 

15,889. Power Hammers, E. Gartze, London. 

15,890. Uston Jornts, L. Dove, London. 

15,891. Maxine Inrusions of Tea, H. J. Alexander, 
London. 

15,892. Epucationat Puzz.e, 8. Guiterman.—(W. £. 
Jaylor, United States.) 

15 893. Prosectites, W. A. Matthews and E. Long, 
London. 

15,894. Arracninc Banps of Tres to Cotiars, H. T. 

tt and H. N. Cook, London. 

15,895. Apvertisinc, T. J. Dewick, London. 

15,896. Lirtinc Pic Iron from Castine Bep, G. A. 
Clough and J. T. Pickering, London. 

15,897. Stream Enorves, G. F. Redfern.—(Baron C. A. 
de Landsée, France.) 

15,898. CLEansinc Tuses for Beer, G. F. Redfern.— 
(J. Isecke, Belgium.) 

“eo TaBLes for Rartway CaRriaces, O. H. Wagner, 

mdon. 

15,900. SprivKiers for Scppvurne Fires, J. H. Roso- 
man, G. wards, and H. Gollop, London. 

15,901. Gas and Oi Cookie Stoves, E. Haslam, 


ndon. 
15,902. RemovaBLe Garment Currs, W. G. Attree, 
Lond 


on. 
15 903. Mecuanism for Muttiptyrse Forces, R. H. 
Personne, London. 
— Arrixinc Postace Stamps, G. W. Bowycr, 
ndon. 
15,905. Stop Vatves, J. A. and J. Hopkinson, London. 
15,906. Coke Furnaces, C. Bernard, London. 
15,907. Connectinc Gas and other Pires, &c., E. 
Nunan, London. 
15,908. OscILLaTine Sreves, C. Bernard, London. 
15,909. Raistne, &c., Caczs in Mines, H. H. Lake.— 
(Z. De Mol, Belgium.) 


10th October, 1889. 


15,910. Cravat, &c., Retarver, J. H. Wells, London. 
15,911. Launpry Corps and Props, J. K. Thompson, 


15,912. Securixc Oxvsects to be OPERATED upon Ma- 
CHINE Parts, F. McClelland, Birmingham. 

15 913. Ruppiine Crnpers, C. H. Spencer, Sheffield. 

15,914. Frrtina the Pirates of LaminaTep Sprinos, 
Steel, Peech, and Tozer, Limited, and 8. Oaks, 
Sheffield. 

_— Pouzzte or Game, R. and C. Holdsworth, 

l 


— 


15,947. ILtummatine Gas, J. H. Fergusson, London. 

15,948. CLtampine Socket for Lamps, &c., J. H. Stone, 
London, 

15,949. Piastic Compositions, H. Thame, London. 

15,950. PortaBLe Buitpines, J, R. Thame and L, 
Jacobs, London. 

15,951. Sureicay Instrument, A. E. Davis, Liverpool. 

15,952. Courtinc Drain Pips, &c., J. W. Jones, 
Live 1. 

15,953. ry E. C. Cox, Manchester. 

15.954. GeneraTinc Hypravuiic Power, F. Hamer, 
London. 

15,955. Curtais Srretcuinc Frames, H. Hunger, 


mdon. 
15,956. CrrcuLarR Kwittinc Macaines, W. I. James, 
Stafford. 


15,957. Gas Heatina Apparatus, W. NM. Simpson, 
Hastings. 

15,958. Preventinc Excessive Heatine of Evecrric 
Mains, F. W. Engelbach and E. B. Bright, London. 

15,959. Printinc in Cxays, T. C. Brown-Westhead, 
Moore, and Co., Stoke-on-Trent. 

15,960. Maxine of Metauiic Bepsteaps, 8. I. Whit- 
field, Birmingham. 


15,961. Pure Jomnt, C. I. C. Bailey and F. Fitch, 
London. 
15,962. Ptacine Foo SioNats on Ralts, C. R. Galway, 
London. 
15,963. PLates for ELecrricat Purposgs, P. Schoop, 
naon, 
15.964. Inrant’s Feepinc Bottie, W. M. Coward, 
ndon. 


15,965. WasHinc Borties, W. Beetham, London. 

15,966. FLump-Ticxut Jornts, J. A. and J. Hopkinson, 
London. 

15,967. InsuLatinc Supports for OveRHEAD ELEc- 
TRICAL Conpuctors, W. C. Johnson and 8. E. 
Phillips, London. 

15,968. IysuLatinc Supports for UNDERGROUND ELEc- 
TRIcaL Conpuctors, W. C. Johnson and 8. E. 
a London. 

15,969. Dryinc Tea, W. W. Wardle and M. Shillito, 
London. 

15,970. TREATMENT of GoLD-BEARING Quartz, W. C. 
Taylor and T. N. Kirkham, London. 

15,971. Expresstne Moisture from BREWERS’ GRAINS, 
C. P. Goode, London. 

15,972. Muuttip.yine Gear, J. Laidlaw, London. 

15,978. VENETIAN Buinps, J. A. Bryce, London. 

15,974. Etecrric Arc Lamps, 8. P. Blackmore, London. 

15,975. Dryine Tea, &c., 8. C. Davidson, London, 

15,976. Bruu1arp Tasuss, G. L. Berry, London. 

15,977. Hooks for Coats, &c., H. Norrman, London. 

15,978. Wepce for BREAKING-DowN CoAL, R. E. Mellor, 
London. 

15,979. Lock-nuts, H. A. Cutler, London. 

— CiassiryincG Barret Staves, A. Dunbar, 

mdon. 

15,981. Ve .ocipEpes, C. A. E. T. Palmer, London. 

15,982. THREADING EMBROIDERY NEEDLES, A. Saurer, 


mdon. 
15,983. Fioorciors, F. A. Oetzmann, London. 
15,984. ImpLements for Cuxtivatinc Lanp, T. C. 
Darby, London. 
15,985. Rotuinc Mitts, H. H. Lake.—(G. Brisker, Ger- 
many.) 
11th October, 1889. 


15,986. Hotpers for Roxiis of Toitet Parer, A. 
Breard, London. 

15,987. Corn-FREED Apparatus, M. C. Greenhill, 
London. 

15,988. ILLUMINATING, &c., Gas, J. Haworth, London. 

15,989. INTERNALLY-HEATED EnameLiinc Ro ts, J. 
Anderson and J. Dickinson, Newcastle-on-Tyne. 

15,990. Mecnanicat Stoxers, W. Leach, Halifax. 

15,991. SHurrLe Guarp for Looms, J. Hollingworth, 
Oldham. 

15,992. Maxuxe up Save Packet of Tea, E. and W. W. 
Kershaw, Halifax. 

— Sprypies for TextiLe Purposes, J. Froggatt, 
Notting! > 

15,994. Conkinc Macuives, W. Dutton, Liverpool. 

15,995. Packine for Srurrine-poxes, F. W. Durham, 
New Barnet, and E. 8. Hough, London. 

—- Rart or Sa’s Lirs-Boat, J. R. Pim, Water- 


ord. 

15,997. Metatiic Bepstzaps, R. G. V. Avezathe, Bir- 
mingham. 

15,998. SoLe-sewinc Macuines, H. A. Oldershaw. 
—(M. F. Fourmentin, jun., France.) 

15,999. Uritisine Heat of Gas Stoves, J. D. Shake- 
spear, London. 

16,000. Umpre.ias, T. W. Haddon, Birmingham. 

16,001. Printinac CoLours upon CRYSTALLISED Tix- 
PLATEs, C. 8S. B. Gardner, London. 

16,002. Sewinc Macuings, F. 8. Sh , London. 

16,003. Stoppers for Bottues, O. A. on, London. 

16,004. STREET-SWEEPING Macuines, G. Roger, London. 

16,005. Roiers, J. Parkes, Birmingham. 

— Crap se for Hotpine Seep, H. Dee, Birming- 


am. 
16,007. Canryinc Wert THREADS across Looms, H. 
m and C. Bedford, Bradford. 

16,008. ImpaLine Toy, J. Holt and A. Chambers, Bir- 
mingham. 

16,009. Om Gas Propucinc Apparatus, J. Lawson, 
Barnsley. 

16,010. AnTI-conRosion Composition for Retorts, J. 
Fitton, Dewsbury. 

36,01. Castors, W. Timmins and H. W. Beckenbach, 





15,916. Frsisumc Paper, I. Levinstein, M 
15,917. Buinp-rack, C. W. Gould, Birmingham. 
— UMBRELLA Fastener, J.5S. Rhodes, Birming- 


™m. 

15,919. Fotpise Sueet Metat Articies, W. Barra- 
clough and A. es, Glasgow. 

15,920. Fastenrnc WHeEELs to AxLes for Pit Corves, 
J. Gill, Wakefield. 

15,921. Hotstinc and Lirrinc Macurnes, J. Harrison, 
Stamford. 

15,922. Burrer and Marcarine Packacgs, J. Stables 
and R. Haworth, Manchester. 

15 923. CoLLAPSIBLE AiR Suart or Trunk, J. Love, 

mdon. 

15,924. Iypicators for Fiurp Pressure Enotnes, E. 
Hall-Brown, Hartlepool. 

15,925. Stipinc Seats of Two-wHEELED VEHICLEs, F. 
Porter, Ne rt. 

15,926. Face for Smooruine-1rons, G. Jelf, jun., Wad- 
borough. 


ug! 
15,927. Boat-LoweRine Apparatus, T. 8. Hosford, 


mdon. 

15,928. UmBRELLas, H. Hardy, Swanage. 

15,929. Cover for Jues, &c., J. Knowles, London. 

15,930. Turninc Larne or Cuuck, W. Barraclough 
and A. Rhodes, Glasgow. 

15,931. SUBMARINE TUNNELLING System, J. E. Hum- 


phris, Thame. 

15,932. Preumatic, &c., BurreR Hanpie, H. Water- 
son, Warwick. 

15,933. Spiper Wueets for Bicycies, J. Brindle, R. L. 
Reade, and J. Taylor, Manchester. 

15,934. Sueate# and Hanpie for Razors, &c., W. R. 
Humphreys, Sheffield. 

15,935. Stop Cocks, J. Bartlett, Bridport. 

15,936. CLeaninc Exvectric Lamps, J. Robson, Hands- 


wo! 
15,937. CASH-RECORDING Apparatus, E. Fielden, 
Manchester. 
15,938. Cueck Hoiper, &c., A. E. Brayshay, Leeds, 
15,939. Topacco Prres, H. Harrison, Leeds. 
—. Removine Corks from Borties, A. Chennell, 


on. 
15,941. Topacco Prpgs, C. Vallot, London. 
15,942. FeaTHEeRine of Propetter Biapes, J. Scott, 


reenock. 
15,943. Hats, J. H. Heal, Halifax. 








16,012. Cycte Geanrine, D. Jones, C. Wade, F. Kerby, 
and F. J. Underwood, Coventry. 

16,013. Comp for Cieaninc CarRDING Enoines, E. 
Brierley, Rochdale. 

16,014. Top Creets of Giit-poxes, G. Clegg, J. 

omas, and W. H. Harrison, Halifax. 
16,015. PerForaTED Pavine, E. Johnson, Exeter. 
16,016. SasH FasTeness, D. Knowles and E. Raybone, 


illen 

16,017. Recorpinc Revo.tutions of WHEe.s, W. T. 
Shaw and A. Sydenham, London. 

16,018. Lapres’ Expanpinc Breast SH1eLp, W. Town- 
send, London. 

16,019. Braces, A. E. Gosnell, London. 

16,020. Cottars, W. Druyff, London. 

16,021. SionaLLiIne on Rariways, W. P, Thompson.— 
(A. Barnes, United States.) 

Twixg, W. P. Thompson.—{ W. Deering and Co., 


United States.) 

16,024. IncrEasinc Vo_umE of Sounps, R. Hope-Jones, 
vn ag ae 

16,025. Inpoor Game, J. J. Longhurst, London. 

16,026. New Game, H. C. Simpson, London. 

16,027. Cocks and Taps, H. Masterman, London. 

16,028. Wax Matcues, P. Molyneux, London. 

16,029. Cumneys and Frrepiaces, F. M. Justice.— 
(HM. J. Duxbury, France.) 

—— and Sxoes, G. Ferguson and J. Long, 


London. 
—, Tea and Correr Ports, &c., T. W. Octzmann, 


mdon. 
16,032. ProrpeLters for Steamsnips, A. Malta-Miiller, 
mdon. 
16,083. Screw Srorrers, J. J. Varley, London. 
16,034. TrousER STRETCHER and PREssER CoMBINED, 
J. d, London. 
16,035. Hers for Boots and SHors, A. A. Blandy, 
London. 
16,036. Gatvanic Batreries, W. E. Irish, London. 
16,037. Cuaroinc Liquips with Gas, H, H. Lake.— 
(C. A. Catlin, C. 8. Sweetland, and RK. Cox, United 
States.) 
16,088. GoveRNING APPARATUS for GAS-MOTOR ENGINES, 
J. J. Purnell, London. 





16,042. ArtiriciaL Teetu, R. Brewster, London. 

16,043. YARN-BEAM Enp Pvates for Looms, &c., F. 
Klimsch, London. 

16,044. Cigar or CicarEetre Hotpers, E, Nowill, 
London. 


16,045. Rercector for Lamps, &c., R. A. Cuthbert, 
ondon. 

16,046. Protector Prates for Boots, A. Newell, 
ndon 


16,047. Batu Puzzve, C. H. Murdock, London. 

16,048. Pyramip Batt Pvzziz, C. H. Murdock, 
London. 

16,049. Rubpper Sprinc TicHtENING Apparatus, J. 
Hina, London. 

16,050. Device for Protectine Sart Corrs, J. Wright, 

ondon, 
12th October, 1889. 


16,051. Tanks for Stoninc Perroteum, W. Devoll, 
Erdington. 


16,052. Execrric Sarety Device, C. Cummings, 
Dublin. 

16,053. Oprarnine TRIPLICATE Impressions, G. Morgan, 
Surrey. 


16,054. Propucinc a Variety of Caromatic Errects, 
J. J. Jones, London, 

16 055. Apvustine Steet Bars to Harrows, J. Webb, 
Bury St. Edmunds. 

16,056. BorLer Tune Stopper, &c., T. L. Davidson, 


Glasgow. 

16,057. Sicht Fexsp Lusricators, A. H. Griffiths, 
Birmingham, 

16,058. Borrte Corkinac Macuines, W. Vaughan, 
Birmingham. 


16,059. BunpLes of Firewoop, E. H. Davies and J. 
Thomas, Gloucester. 

16,060. Linincs for Garments, J. W. Ritchie and E. 
A. Eason, Manchester. 

16,061. Se_r-HeLp Fire-escaPe, J. Mardon, Devon- 
shire, 

16,062. MecaanicaL Stoker for Steam Bovers, A. 
Bell, Manchester. 

16,063. Apraratus for Pumprna Liquips, G. Rose, 
Glasgow. 

16,064. SHEDDING Morion in Looms, E. Bottomley and 
C. H. Threapleton, Bradford. 

16,065. ELecrro-motors, P. von Knobloch, Sheffield. 

16,066. Currine Rock Varieties for CoNFECTIONERS, 
G. R. Barrow, Bath. 

16,067. Supptyinc O11 to Lamps, G. Major and 8. 
Noton, Manchester. 

16,068. Rarsine Beer, &c., R, Smith and J. H. Brown, 
Manchester. 

16,069. Cueckinc Payments, A. Warrington, and W. 
Warrington, jun., Manchester. 

16,070. ATTACHMENTs to Boots, &c., J. Hopwood, Man- 
chester. 

16,071. Preventine Suutt_es Fiyixc Out of Looms, 
J. Clayton, London. 

—— Suurtt_e Boxes in Looms, M. O'Neill, 

a 


x. 

16,073, Pen Wipers, 8. J.S. Bucknall and J. G. Lan- 
caster, Liverpool. 

16,074. Reevs for Wire, &c., J. Beresford, Manchester. 

16,075. Surecps for Water Gauce Tcpes, G. H. Wall, 
London. 

16,076. Boots, R. Melville, London. 

16,077. Sewinc Macuines, W. Cunliffe, C. Shaw, and 
B. Thomas, London. 

16,078. Constructinc Watts of Buitpines, J. Nash, 
Sal 


ford. 
16,079. Cootisc Apparatus, C. Huelser.—(N. Reis, 

Germany. 
16,080. UmMBrReLLAs and Paraso.s, 8. B. McConnico, 


mdon. 

16,081. Process for a New Gitpine Size, A. Kraft, 
London. 

16,082. Removine Waste Liqurps from Ixsections, C. 
Huelser.—(P. A. Adelmann, Germany.) 

16,083. Dryino Apparatus, C. Huelser.—(M. Michel- 
sohn, jun., Germany.) 

16,084. ELrectriciry Meters, E. de Pass.—(B. Marés, 
Frame.) 

16,085. Toy and Recreation Apparatus, J. C. Sellars, 

ive 1. 

16,086. DeTacHABLE Batt, &c., I. T. Davis, Birming- 
ham. 

—_- Recaprine CarTripces, F. J. Cocks, Birming- 
nam. 

16,088. RecepTacLe for Hotprno Tennis Bats, J. Last, 
London, 

gy ot Door Keys, A. F, Lloyd and W. Lightfoot, 

ndon. 

16,090. Avromatic CoIN-FREED Apparatus, G. E. 
Rutter, London. 

16,091. HyprauLic Rams and Cy.inpers, J. W. White, 
Liverpool. 

16,092. Lock Nuts, J. W. White, Live: 1. 

16,093. FERMENTATION of AMYLACEOUS MatTER, W. P. 
Thompson.—(La Société Générale de Maltose, Belgium.) 

16,094. Turee-way Cocks, R. Dawson and G. R, Can- 
delet, Manchester. 

16,095. Patstinc on Porcexarn, &c., K. Wadmore, 


London. 
16,096. Construction of Soap-Bpoxes, H. J. Major, 

mdon, 
16,097. HoLtow Last for Dryino Boots, L. N. Thierry, 


ndon. 

16,098. Rottine Miiuis, H. H. Lake.-(G. Brisker, 
Germany.) 

16,099. CENTRIFUGAL Pomps, &c., P. Nézeraux, London. 

16,100. Sanrrany Watt Paper, E. Howell and G. 
Thomas, Glasgow. 

16,101. Distrisutinc Gases in Furnaces, I. Beard- 
more, Glasgow. 

16,102. CuiLt-room for Megat, &c., H. J. Powell.— 
(W. Speller, United States.) 

16,103. AuTomaTic SaucePAN STIRRER, J. 
London. 

16,104. Bass Brooms, J. King, Glasgow. 

16,105. MANUFACTURING Non-ALCHOLIC W1NE, E, Dean, 
London. 


Idiens, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


409,349. Dynamo-ELECTRIC MACHINE, &. Z, de Ferranti, 
Hampstead, London, England.—Filed January 14th, 
188 





9. 
Claim.—{1) In a dy electric hine, the com- 
bination of the sliding frame sections moving at right 
angles to the arma axis and ng the field 


carryi 

magnets, and the extended foundation plate or bed 
upon which the frame sections slide, ey 
set forth. (2) A dynamo-electrical machine in which 
the armature is at the end of an axle which has a 
driving pulley fixed upon it, situated between two 

in which the axle is supported, in combina- 
tion with a collector carried concentrically with the 
armature by arms projecting from the armature, and 
rubbers or brushes bearing on the collector, substan- 
tially assetforth. (8) Ina dynamo-electrical machine, 
the combination of a revolving armature and a circle 
of field ets on either side of it, each carried by a 
frame divided vertically into two sections which can 
be slid away from one another along the bed or founda- 
tion plate of the hine in a direction at right angles 
to the armature axis. (4) In a dynamo-electrical 
machine, the combination of a revolving armature, a 
circle of field magnets on either side of it, each carried 
by a frame divided vertically into two sections, which 
can be slid away from one another along the bed or 
foundation plate of the machine at right angles to the 
armature shaft, toothed racks on the foundation plate 
or bed, and a lever linked to the sections to engage 
with the racks and slide the sections along the bed 








which, when the sections are brought 
plete an electrical circuit through ‘the cote ae 
all the magnets. (6) In a dynamo-electrical machine, 
a collector composed of a revolving ring from which 
current is to be led away, and a pair of rubbers one 
ressed by a spring against the ring and both attached 
Goaker by springs, which draw them one toward the 
other and make them to bear against opposite sides of 


.409,349| 

















SEE 


the ring. (7) In a dynamo-electrical machine, a col- 
lector composed of two rings or sets of rings side by 
side, but separated from one another, a conductor 
passing to each ring or set of rings, one conductor 
passing centrally through the other with a space 
between them, and arms extending from each con- 
ductor and secured to the side of the armature. (8) 
The combination, with the armature, of the concentric 

lect luct insulated from each other and 
connected with and carried by the armature by means 
of arms J! K!, substantially as set forth. (9) In a 
dynamo-electric machine for producing currents of 
high tension, the combination, with the collector or 
like parts—such, for instance, as switches or fuses—of 
an enclosing box or casing and circuit connections and 
contacts controlled by the closing of the box to complete 
the field magnet circuit, whereby said circuit is only 
completed when the box is closed. (10) In a dynamo- 
electric machine for producing currents of high ten- 
sion, the combination, with the collector or like parts 
—such, for instance, as switches or fuses—of an 
enclosing box or casing, circuit connections controlled 
by the closing of the box to complete the field magnet 
circuit, and electro-magnetic locking devices, which 
lock the box when it is closed and the circuit thereby 
completed, 


409,426. Woopen Puttey, M. 0. Reeves, Columbus, 
Ind.—Filed May 23rd, 1889. 

Claim.—(1) A pulley consisting of a rim, a series of 
central bars secured to and extending diametrically 
trom side to side of said rim, arranged side by side, 
and, having open spaces between them parallel with 
the circumferential plane of the pulley, said central 
bars having a central hole passing transversely through 
them, and an open recess in one edge communicating 
with said central hole, a cap fitted in said edge opening, 
and clamping bolts passing through said cap and be- 
tween said bars, whereby said cap and bars may be 
drawn together and the pulley secured to a shaft, all 








combined substantially as set forth. (2) In a separate 
pulley, the combination of the rim consisting of two 
substantially equal diametrically separable sections, 
the compound cross-bar consisting of a series of thin 
flat bars having their ends secured to one of said rim 
sections and arranged side by side, with open spaces 
tween them parallel with the circumferential plane 
of the’pulley ; the series of short sections ii, secured 
to and projecting inward from the ends of the other 
rim section, said sections ii having open spaces be- 
tween them arranged to register wi the open spaces 
in the cross-bar, and the bolts arranged in said open 
spaces and adapted to engage the cross-bar and the 
sections i and to clamp the two rim sections together, 
all wet tially as r ified 
409,451. Device ror TittiInc THE Toot or A S1or- 
Tina Macuine, J. C. Caldwell, Philadelphia, Pa. 
—Filed January 14th, 1889. 

Claim.—(1) The combination, in a slotting machine 
having a cutter slide, of a pivotted tool holder on said 
slide, and an arm pivotted to said tool holder adapted 
to bear against a trackway and throw the tool away 
from its work on the return movement of the cutter 
slide, substantially as described. (2) The combination 
of a reciprocating slide and a tool holder pivotted 


[409,451] 






































thereto with an arm_pivotted to said tool holder and 
bearing against an adjustable bar bevelled at its lower 
end, the whole acting to force the tool carried by said 
holder away from its work on its return movement, 

substantially as described. (3) The combination o! 

the reciprocating slide, the tool holder pivotted 
thereto and carrying a cutting tool, an arm pivotted 
to the upper end of said tool holder, and a sleeve 
adjustable on said arm and carrying a second arm 

with a bar having at its lower ond’a recess or bevelled 
end, into which the second arm will drop at the end 
of the stroke of the slide, the whole acting to force the 
tool away from its work on its return movement, sub- 
stantially as set forth. 





Oct. 25, 1889. 
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THE APPLICATION OF THE TRANSPORTING 
POWER OF WATER TO THE DEEPENING 
‘AND IMPROVEMENT OF RIVERS. 


By W. H. WHEELER, Mem, Inst. C.E. 
No. L 


Tue object of this article is to show (1) that the trans- 
porting power of water may be economically applied to 
the deepening and improvement of rivers; (2) that 
under favourable conditions this can be accomplished by 
breaking up shoals, or the natural bed of rivers, by 
mechanical agency, and by mixing the material with the 
water, and allowing it to be carried away to the sea or 
estuary in suspension. 

The successful application of the process depends on 
the complete disintegration of the material and the 
thorough mixing of the particles so disintegrated with 
the water by continuous stirring or churning up, and thus 
reducing it to the condition in which alluvial matter is 
transported by rivers when in a turbid condition. It is 
a matter of common observation that all rivers during 
land floods are charged with a large quantity of alluvial 
matter which is carried away in suspension, and their 
turbid condition then testifies to the work that is being 
done in the transport of material. This detritus is the 
result of the disintegrating effect of frosts and rains, 
which break up and loosen the soil sufficiently to allow 
of its being washed by the rain into the river. On 
reaching the channel of the stream it becomes thoroughly 
mixed with the water, and is carried along in sus- 
pension. The disintegrating and mixing process may be 
applied to the bed of a stream by mechanical agency, and 
the river made to carry away the detritus, except at such 
times as when it is loaded by the inland floods. Clear 
water passing ome 4 to sea may be regarded as a waste of 
energy when the channel of a river would be improved 
by deepening or the removal of shoals, 

“At certain velocities water has an eroding, as well as a 
transporting power. Under normal conditions the sectional 
area of a river is sufficient to allow of a velocity slow 
enough to prevent erosion, and the natural bed of the 
river remains in a state of stability. If, however, the 
velocity is sufficiently increased, or any agency comes into 
play that disturbs the material composing the bed or 
banks, the transporting power of the water then carries 
away the soil, and the sectional area becomes enlarged. 
In the same way detritus brought down at one time and 
deposited in a channel may be transported away in floods 
when the velocity is sufficient to erode and stir it up. 
Thus, also, tidal currents may flow over sands without 
disturbing or removing them, but if these sands are 
broken up by wave action, the sand is transported by the 
tidal current into the rivers. Shingle beaches are only 
found where there is a considerable rise of tide and suffi- 
cient wave force is generated to erode the cliffs. 

The work performed by water in transporting material 
assumes enormous proportions in some of the larger 
rivers. For example, the Mississippi conveys into the 
Gulf of Mexico every year on an average 362} million 
tons of detritus, equal to a space one mile square and 
241ft. deep. The mean proportion of solid matter con- 
tained in suspension in the water is as 1 to 1500, the 
maximum being 1 to 681. In addition to this, the 
quantity rolled along the bottom is estimated as equal to 
a mass one mile square and 27ft. deep, or 374 million tons. 
The Hooghly is estimated to carry 39 million cubic 
yards of mud in asingle season, and the Plate 82 millions 
of tons in a year, The Danube, on an average of years, 
is estimated to convey nearly 68 million tons of solid 
matter into the Black Sea; the quantity of matter in 
suspension varying from 940 to 6 grains in a cubic foot 
taken from the surface, the mean being 156 grains, or 
ago Of the weight of the water; this quantity is carried 
when the velocity is 1°86ft. per second. The Durance is 
stated to transport 17 million tons of earthy matter in a 
year. Asa further illustration of the power of water to 
transport material, an instance which came under the 
author’s own observations may be quoted. During the 
dry summer of 1868, silt which had accumulated in the 
river Witham to the extent of one and a-half million tons 
was washed out by the winter floods in the course of a 
few weeks, and transported to the estuary seven miles 
away. 

The quantity of material carried in suspension varies 
very considerably. In some rivers upwards of 2 per 
cent. in weight of the total volume of water passing 
along the channel consists of solid matter. In the Tees, 
when the training works were going on, the quantity of 
material in suspension amounted to nearly 21b. in a cubic 
foot, or js of the weight of the water. In the Durance 
and the Vistula the proportion in floods is j; in the 
Garonne and the Rhine in Holland ;45; the Rhone in 
floods carries ;}4,; the maximum ever observed being }¥, 
with a mean velocity of the current of 8ft. per second. 
With this proportion the quantity of solid material carried 
by every cubic foot of water amounts to 426} tons a day. 
Much attention has been given to the amount of silt that 
can be carried in suspension by the canals in India, with 
the view of ascertaining the maximum amount of ferti- 
lising matter that can be transported on to the land 
with a minimum of deposit in the canal, the water in 
which has a velocity that shall not erode the banks or 
interfere with the navigation. On the canals fed by the 
Indus the matter carried in suspension in the water was 
found to be 3}y of the weight, one-third of which was 
deposited in the canal, leaving 4, as the quantity trans- 
ported on tothe land—“ Min. Pro. I.C.E.,” vol. lxxi. This 
quantity is equal to 12 tons for every cubic foot of water 
in twenty-four hours at a velocity of 3ft. per second. 
In the Nile, a velocity of 2ft. per second prevents 
deposit when the water is much charged with slime; 
when the velocity is less than 1°8ft. per second silt 
is deposited. The quantity carried in suspension 
amounts to gt; of the weight of the water. From 
observations made by the author on the river Wel- 








land, in Lincolnshire, when the bed of the river was 
being mechanically disturbed, and from samples taken 
four miles below the place of disturbance, the quantity of 
matter in suspension was found to be x}, of the weight of 
the water, the rate of current being 3ft. per second, equal 
to 11°8 tons in twenty-four hours in every cubic foot of 
water. 

A table is appended showing the proportionate quantity 
of material carried by different rivers. The velocity of 
the current not being given by the authors, no trustworthy 
formula can be deduced from these figures. 

Taking the specific gravity of water as 1, the relative 
weight of coarse river sand, is 1°88; fine sand, 1°52; clay, 
1°90; alluvial matter, from 1°92 to 2°72. A cubic foot of 
water weighs 62 5 lb.; of coarse sand, 1175 |b.; fine sand, 
95 lb.; clay, 118°75 lb.; alluvial matter, 120 to 170 lb. 
The matter to be transported being much heavier than the 
water, will pass from a state of suspension to that of deposit 
when the water in which itiscontained ceases to bein motion. 
The period during which the deposit takes place depends 
on the specific gravity of the material and the size of the 
particles, 

The motion of water in running streams is never uni- 
form, and the relative position of the suspended particles 
is constantly being changed. The direction of the particles 
is altered by the varying form of the bottom and sides, 
by impediments met with on its course, and by the vary- 
ing velocity of the whole mass, and of the individual 
particles of water. Continual eddies and miniature whirl- 
pools are constantly being generated, by which a rotary 
motion is given to the water. The particles of matter in 
suspension are carried forward by the velocity of the cur- 
rent and thrown upwards by the eddies, and thus kept 
from sinking to the bottom. The bed of a river is rarely 
regular, but consists of a series of pits or pot holes and 
ridges, which have the effect of continually altering the 
direction of the particles of water. Even where the bed 
approaches to a level surface it frequently contains a 
series of ridges, composed of the deposit in transit. These 
ridges have almost invariably a gentle slope on the upper 
side, with a more vertical inclination on the down stream 
side. Even where the material is sand, the down stream 
side often presents an almost vertical face, over which the 
moving particles are rolled. These ridges are constantly 
altering their form, due to the changing size of the 
particles rolled along, a single pebble often altering the 
whole shape of the moving detritus. 

If the velocity of the stream is checked by a widening 
of the channel, the motion of the water becomes less dis- 
turbed and a portion of the matter in suspension is 
deposited, the quantity depending on the variation in the 
velocity of the current. This deposit reduces the area 
of the channel, and tends to restore the normal velocity. 
A slight retardation of the current, however, does not 
necessarily produce a deposit. Increase in depth does not 
cause deposit in the same way that increase of width does. 
The particles of water in this case descending on one side 
of the deep and rising on the other, cause a rotary or 
centrifugal motion in the hollow; the particles of matter 
brought into the depression are rolled round and directed 
upwards, and ultimately carried off by the film of water 
moving above the surface of the pit. It is by this action 
that the deep pits in rivers and estuaries are maintained. 

When water is highly charged with deposit, the greater 
amount will be found at the bottom and the least at the 
surface. When it is undercharged the distribution is 
more general, the amount at any point being determined 
by the greater or less disturbance of the particles due to 
eddies and whirlpools. In the Rhone delta, where the 
water was very highly charged, the proportion was found 
to be as 100 at the surface to 188 at the bottom. In the 
Mississippi, in its ordinary condition, the proportion was 
only 147 to 188. In a sandy estuary, where the water was 
much undercharged, the author has found the proportion 
to vary as 8 to 14 and 12 to 28. 

The power of water to transport solid matter 
depends on the velocity, which governs the trans- 
porting power in two ways:—One certain, when 
the quantity of water being constant, the amount 
of material carried will vary directly as the velo- 
city ; and as affected by the time that gravity has to 
act on the particles while travelling a given distance. 
The other uncertain, and due to the increase of 
eddies and whirling motions set up by the increased 
momentum of the stream. With regard to the first, if a 
given quantity of water carries a given quantity of mate- 
rial in suspension, it is obvious that by increasing the 
pace throughout the whole of the channel the quantity 
of material carried must also be increased. It is, however, 
impossible to lay down any rule for the second quality, as 
it must depend on the contour of the channel and the 
means for setting up the whirling or rotary motion that 
keeps the particles in suspension. The velocity of run- 
ning water is checked by the amount of material carried 
in suspension. The specific gravity of detritus being 
greater than water, greater work has to be done. The 
propelling force due to gravity remaining the same, 
retardation and loss of power must take place. Clean 
water will be found to cause erosion where, when the 
water is highly charged with sediment, no erosion will 
take place. The material transported by rivers consists 
either of alluvial matter, clay, sand, or shingle. The first 
two, owing to the fineness of the particles, are easily 
transported in a state of suspension. When sand is dis- 
turbed, a certain portion, consisting of the very finest 
particles, is carried away in suspension, but all particles 
sufficiently large to be visibly angular, as also shingle, 
require a greater velocity of the current to move them, and 
their transport is effected by being rolled along the bottom. 
Although clay will not yield to a velocity that generally 
prevails in navigable rivers, if it be disintegrated the 
particles easily mix with the water and are carried away. 
The author has found, as the result of observation and 
experiment, that the most effective results may be 
obtained by mechanical disintegration and mixing from 
warp or alluvial —— then from clay, and the least 
effect is obtained from sand, The quantity carried in 





suspension at a given velocity is not wholly in proportion 
to the specific gravity of the material, but depends more 
on the fineness of the particles. Even in still water it 
will be found that the relative time occupied in settling 
does not vary as the specific gravity of the materials. 

The following table shows the relative weight of 
different materials when dry, the time occupied in 
settling in a test tube, and the quantity of solid matter 
deposited. The experiments were conducted by means of 
a wooden trough 12ft. long, having a channel formed in 
clay. At the upper end was a small reservoir, in which 
the different materials to be operated on were placed. 
These were disintegrated and kept in motion by a cutter 
4in. in diameter, having four fins or blades placed above 
the cutter. A constant stream of water was supplied 
from a pipe, the velocity of the water down the channel 
being at the rate of 1ft. per second. The two specimens 
of clay were put in the reservoir in solid lumps, and 
rammed down before being acted on. Half a gallon of 
water in each case was taken from the effluent at the 
lower end, and the matter in suspension allowed to 
deposit. The water was then drawn off by a syphon, the 
sediment dried by means of a spirit lamp and weighed. 
Where the deposit was small, it was strained through 
filtering paper and weighed with the paper. Equal 
portions of all the dried material were then mixed with 
water and allowed to settle in a test tube. The result 
from the clay is small in proportion to the warp, as it had 
to be disintegrated. The whole of the clay sent into the 
stream was carried away in suspension. The deposit 
obtained from the river sand resembled warp more than 
sand, the angular particles of the sand being left in the 
channel, and only the finest particles being carried away 
in suspension. 
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2 3 2 
settle No.1 2 Se Bas 28 tained in 
being taken as 5 SMG E< .. Leubic foot of 
Material. theunit,. $e2“S= PFE water. 
po | Reeea |B? cau pc 
Min. Pro- SsaEé fz Weight Pro- 
portion q@F 5 a portion 
1. Very fine sand... 0°166 1 1°60 
2. Deposit from 
coarse river sand 24 144 “00 1:00, 323 1 
3. Deposit from 
river sand screen- | | | 
edGne... «:. ...| o0 | 20 1°20 1:00 | °391 1°21 
4. Alluvial deposit 35 | 210 111 4°80 1°81 5°60 
5. Brick clay... ...| 38 228; 1°18 (| 1°20; °448 1°38 
6. Boulderclay .... 39 234 1 | 1°10 | *783 2°42 
7. Alluvial deposit | 
from Tilbury 
IE onc) t case case.) 324 1°12 12°90 39°94 


The author has not been able to find any record of 
trustworthy experiments which have been made as to the 
quantity of material of different kinds that water will carry 
at given velocities without overloading. The data gene- 
rally quoted are based on experiments made by Dubuat, 
who found that a velocity of 3in. a second moved semi- 
fluid river mud ; of 6in. asecond, soft clay; 9in. to a foot, 
coarse sand ; 2°16ft., sea shingle lin. in diameter. These 
data as well as those given by Mr. Blackwell in his report 
on the drainage of London, relate to the power of water 
to move the material and not to its capability of carrying 
it in suspension, and are founded on experiments made 
on a small scale, where the irregularities of a natural 
river would be absent. It is also stated on the authority 
of Dubuat that sand travels at the rate of 1ft. in 1:26 
hours. The author has made a number of observations 
as to the movement of sand in the experimental channel 
already referred to. A stream of water being fed in at the 
top end, was allowed to run down the channel with a 
velocity of 1ft. per second. A continuous supply of coarse 
river sand was gently mixed with the water in the 
reservoir at the topend. The sand was not carried by 
the water in a thin film spread over the whole length of 
the channel, but advanced in a layer about in. in thick- 
ness, the down-stream end having a vertical face over 
which fresh particles were continually rolled. This face 
advanced forward at the rate of lft. in 43 minutes. 
When, however, only a limited quantity of sand was put 
in at the top end and no fresh supply added, the water 
rolled this along the channel in the same way as before, 
leaving the up-stream side clear of sand and the fall on 
the down-stream side advancing at the rate of lft. in 
l hour and 17 minutes, which agrees closely with the 
result given by Dubuat. When the bed of the channel 
was covered with sand throughout its length, the quantity 
rolled by the action of the water amounted to ‘626 Ib. in 
a cubic foot. 

Mr. W. Airy has calculated that the capability of a 
stream for moving substances varies as the sixth power of 
its velocity. That is to say, that in the case of a stream 
moving with a velocity of 8ft. per second, and the velocity 
being increased to 9ft., the increased velocity would move 
particles of silt of double the weight that it would before ; 
or if the current were doubled, it would move particles of 
silt sixty-four times the weight that it did before. This 
formula was founded on the assumption that the particles 
were cubes sliding along the bed of the river. Mr. H. 
Law confirmed this view, and considered that it would be 
equally true if the particles were either cubes or spheres, 
and if, instead of assuming the cube to slide, it was assum 
to be rolled over on its edge. When cohesion came into 
play this law no longer held good, and then the power of 
the stream to tear up the river bed would be as the square 
of the velocity. In this case the depth has also to be 
taken into account. The scouring power of a very shallow 
stream, running at a high velocity, is less than that of a 
deeper river running with a smaller velocity. Much the 
same result as to the scouring power of water had 
been arrived at by Mr. Hopkins, of Cambridge, who 
calculated it as being in proportion to the seventh power 
of the velocity. These calculations do not apply to the 
eae, 08 of the material in suspension or the quantity 
actually scoured, but to the size of loose particles having 
the same specific gravity turned over or rolled by the 
stream-—“ Min. Proc. Inst. C E.,” vol. Ixxxii. 
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PRACTICAL ILLUSTRATIONS OF DYNAMICS. 
By A. G. GREENHILL, F,R.S. 
No. IIL. 


Let us at once apply the principles last established to 
the investigation of the quickest possible run of a train 
on the level from one station to the next, / feet off, the 
train weighing W tons gross, and the weight on the 
driving wheels of the engine being w tons; taking the 
adhesion as « times the weight, and sagnerinn the train 
fitted with continuous brakes, so that the maximum pull 
of the engine is w tons, and the maximum retarding 
force of the brakes is « W tons; » is taken in practice to 
vary from one-fourth to one-sixth, according to the state of 
the road. 

Then if the resistance of the road, &c., is left out of 
account, and if ¢ seconds is the least time in which the 
journey can be performed, and v f.s. the greatest velocity 
attained, steam being shut off and the brakes applied 
simultaneously when this velocity v is attained, then 

v= 2ljt, 
and }We2/g=nws =p W ( — 8) (foot-tons), 
so that we must replace the previous Pand R’ by # wand 
» W, and put R = 0. 


8 WwW 
Then fe Fer 
kr? awl 
sas 7 Wee’ 
or t did 


kg@) W+w’ 


Ww il 
te f/(F> hg’ 


the least possible time of the journey in seconds ; and 
then the greatest velocity attained is 


v=2l/t = V (ws 2 91) fs. 


For instance, for a run of one mile, 7 = 5280; and if 
W = 100, w = 14, =}, 
cea J 1l4 x 6 | 5280) _ 
14 16 
v= 27/t = 83.15 f.s.; nearly 57 miles an hour. 

But suppose the greatest running velocity is limited to 
v f.s., less than the previous value obtained; then when 
this velocity vis attained, steam must be shut off, and with 
our assumptions the train will proceed with uniform 
velocity v7, to a certain distance s’ feet short of the 
station, at which the brakes must be applied to make 
the stop. 

Now we have $ W v7 /g9 =nws = » W # (foot-tons); 
and the train being 2 s/v seconds under steam, and 2 s’/v 
seconds under the brakes, and (/ —s—s’) / v seconds at full 
speed, the whole journey will take— 

v 
+ 1) ry 


(i +.8 + 8) /v seconds = J + # 
v w 
exceeding the time Z /v seconds required for the journey 
” WwW v 
of 7 feet at uniform speed v f.s. by ( — +1 ) -" 
seconds. 
For instance, if in the numerical application the runnin 
velocity is limited to forty-five miles an hour, v = 66, an 
the time of the journey is increased to about 130 seconds. 
With a mean uniform resistance of the road of R tens, 
our equations become changed to— 
4 We? /g = (uw—-R)s = (» W + BR) (Z - 8) (foot-tons); 
so that now 


so that 


127 seconds; 





HW (Ww) 1 
—_ Vi; w—R)(#W+R) 3g seconds, 
the minimum time of the journey ; and 
= (u w—R)(« W + R) } 
ee, Vv { nW (We) 2gl 7 fs, 


the greatest velocity acquired. 
But if this velocity exceeds the greatest allowable run- 
ning velocity 7, then 
3 We? /g=(uw— R)s=(u W + R)s8’ (foot-tons) 
and the whole time of the journey 
(2 + 8 + 8’) /v seconds 
- WwW WwW v 
>, ogre taweelay 
For instance, if in the numerical example the resistance 
of the road is taken as 20]b. a ton, then R= 20 W / 2240= 
W /112; and with unrestricted velocity the minimum 
time of the journey will be about 157°4 seconds, the 
maximum velocity attained being about 67 f.s.; but with 
velocity restricted to forty-five miles an hour, or 66 f.s., the 
time of the journey will be very slightly increased. 


PrRoBLEMS ON RECTILINEAR Motion AND TRAIN PROBLEMS 
ON THE LEVEL. 

(1) Prove that if a weight of W lb., resting on a smooth 

horizoutal plane, is acted on by a horizontal force of 

P pounds for ¢ seconds, the velocity acquired will be 


Ww gt foot-seconds, the energy acquired will be 4 ow gt 
foot-pounds, the momentum acquired will be P ¢ second- 
pounds, and the distance gone will be 4 ov t? feet. 


(2) Determine the length in which a barge of 50 tons, 
moving at three miles an hour, can be brought up by a 
chain round a post, supposing the maximum weight the 
chain can support is one ton. Ans. 15°125ft. 

(3) Determine the mean pressure in tons on the terminus 
buffers which stop in 6ft. a train of 200 tons, going at six 
miles an hour; determine also the time this takes in 
seconds. 

(4) Cutting a foot off the muzzle of a Gin. gun was found 
to cause the muzzle velocity to drop from 1490 to 1330 
f.s. with a projectile weighing 100 lb. Calculate the 
pressure on the base of the shot in tons on the square 
— the shot is leaving the muzzle. Ans, About 

1°13. 


(5) Prove that the shortest time from rest to rest in 
which a chain, capable of bearing a safe load of P tons, 
can raise a weight of W tons out of a hold / feet deep— 


- : 2h P 
or lower into the hold—is Py / i Pw 
Prove also that the greatest load which can be raised or 
lowered in ¢ seconds is 


h 
Ss (a Ga) tons. 

(6) With a coefficient of friction ‘16, provided that a 
train going thirty miles an hour will be brought up in 
about 84 yards by continuous brakes, supposing them to 
press on the wheels with three-quarters of the weight of 
the train. 

(7) A train of 60 tons performs a journey of twenty 
miles in one hour, with nine stoppages at equal distances, 
each of 2 min.; the resistance of the road is 10 lb. a 
ton, and the brake power of the engine and brake van, 
half the weight of the train, is one-sixth of the weight; 
find the traction of the engine and the horse-power at full 
8 


seconds. 


(8) Prove that a train going forty-five miles an hour 
will be brought to a rest in about 378 yards by the brakes, 
supposing them to press with two-thirds of the weight on 
the wheels of the engine and brake vans, which are half 
the weight of the train; taking a coefficient of friction ‘18. 

Prove that an engine capable of exerting a uniform 
pull of three tons can take this train, weighing 120 tons, 
on the level from one station to stop at the next, two 
wiles off, in about 3 minutes 384 seconds; the speed being 
kept uniform when it has reached forty-five miles an hour. 

(9) Determine in tons the greatest train an engine 
capable of exerting a uniform pull of three tons can take 
on the level, from one station to the next a mile off, in 
four minutes, supposing the resistance of the road is 
estimated at 201b. a ton, and the brake power at 400 lb. 
a ton in addition. Answer, 203 tons. 

(10) Prove that a train going sixty miles an hour can 
be brought to rest in about 313 yards by the brakes, 
supposing them to press on the wheels of the train with 
two-thirds of the weight of the train, and a coefficient 
of friction of ‘18, in addition to a passive resistance of 
20 1b. a ton on the load. 

Prove that the mean uniform pull to be exerted by an 
engine to take this train, weighing 120 tons, on the level 
from one station to stop at the next, two miles off, in 
four minutes, is about 2°6 tons. 

(11) Prove that the pull of a locomotive engine is 
d? 1p + D|b., for a mean effective pressure of p lb. on the 
square inch, where d denotes the diameter of each of the 
two cylinders, 7 the length of stroke, and D the diameter 
of the driving wheels, all in inches; and with an adhesion 
of mean the weight on the drivers must be 6 d* 1 p 

Determine the pull of an engine and the weight on the 
drivers, in which d = 20,/ = 24, D = 60, fora mean effec- 
tive pressure of 100 1b. on the square inch. Ans.: 7} tons, 
43 tons. 

This is the well-known rule for the pull of an engine, 
given in Molesworth and elsewhere. 

To prove the rule, it is only necessary to consider the 
work done by P, the adhesion of the engine in pounds, 
during a complete revolution, when the engine advances * D 
inches, the work being therefore x D P inch-pounds. This 
must be equated to the work done by the steam in the 
two cylinders, each of which is filled twice with steam of 
average pressure p |b. per square inch, and therefore the 
work done by the steam is 4 x } +d*/p inch-pounds: so 


that 
rd*lp=*DP, 
and the 7’s cancelling, 
P=d?lp+D. 

(12) In an express engine the driving-wheels are 8ft. in 
diameter, and the load on them 15 tons; the cylinders 
are 18in. by 28in. Find the pressure of steam which will 
skid the wheels, taking an adhesion of one-sixth. 

Determine the ratio of the velocity of the engine to the 
velocity of the piston at any point of the stroke. 

(13) From King’sCrosstoGrantham is 105 miles,and there 
are twenty-seven intermediatestations. The average resist- 
anceof a parliamentary train stopping at allstations is taken 
at 8lb.a ton, while the resistance to an express train, 
which runs all the distance without stopping, is taken at 
10 lb. a ton; the brake power in each case being taken as 
80 lb. a ton additional. Supposing the speed to be kept 
constant by reducing steam when it has reached thirt 
miles an hour, find which train is most expensive in fuel, 
and by how much per cent. 

Work out thesame problem with these resistancesdoubled. 


Motion on InciinepD PLanes.—TRAIN PROBLEMS ON THE 
INCLINE. 

V. When a body weighing W Ib. slides down a smooth 
incline, making an angle « with the horizon, the normal 
pressure on the plane is a force W cos a pounds; but the 
component of gravity W sin a pounds parallel to the 
plane is unbalanced, and therefore produces acceleration 

f _ Wsina 
f celoes, such that : wo? 
f =gsina 

By means of the inclined plane we dilute the effect of 
gravity, and theoretically we measure the acceleration of 
g more conveniently. 

But practically there is no such thing as a smooth 
plane in nature; although by providing the moving body 
with wheels we can make the body roll down the plane 
almost as if the plane was smooth. ; 

Suppose the y is a on an inclined plane, and 
the inclination is gradually increased till the body is just 
on the point of sliding. 

It was found experimentally by Morin that, provided 


or 


‘the surfaces in contact were unaltered, and kept well 


lubricated, this critical angle was independent of the 
weight of the body W, and of the extent of surface in 





contact with the plane. 





———___., 





It was also found experimentally that, on increasing 
the inclination still more, the acceleration of the body 
down the plane was constant, and independent of the 
— and of the extent of surface in contact with the 
plane. 

Generalising from these experiments, we are able to 
enunciate Morin’s Three Laws of Friction, employed in 
Theoretical Mechanics. 

I. When the surfaces in contact remain the same, the 
maximum or limiting amount of tangential friction F 
which can be called into play is proportional to the normal 

ressure R, and F = R tan ¢, where ¢ is the angle of 
inclination of the plane on which the body will just rest. 

IL. The friction F is independent of the extent of 
surface in contact. 

III. The friction is independent of the velocity when 
motion takes place. 

Careful experiments conducted by Thurston, Kenned 
and others, have shown that these laws of Morin are on 
a very rough approximation to the truth; but we shall 
employ these laws in the subsequent applications in the 
absence of any other simple and more accurate formulas, 
These laws will hold equally well for a body sliding down 
an incline, like logs down a slide, or for a train on 
wheels on a railway incline, ¢ denoting in each case the 
limiting angle or gradient at which motion just begins of 
itself, or at which the body will move with constant 
velocity if once started. 

Suppose now the body weighing W pounds placed on 
the incline, and that ¢ is the inclination when motion is 
on the point of taking place. 

Now, let the inclination be increased to a, and let us 
determine the consequent acceleration fin celoes down 
the plane. 

Assuming Morin’s laws of experiment, that the resist- 
ance parallel to the plane is always R tan ¢ pounds, where 
R is the normal pressure on the —_ in pounds, then 
since no motion takes place perpendicular to the plane, 

R = W cos a; 
and considering the motions down the plane, 
f _Wsina— Rtan¢ 
g W 
= sin a — cos @ tan > 
= sin (a—$¢) sec . 


> 
’ 


K'| Fig. | 











Suppose the body starts from rest at O, and acquires at 
P the velocity v f.s. in s feet and in ¢ seconds from rest ; 
then 


v=ft=gtsin (a — ¢) sec 9, 


Through the point O draw O H horizontal, and OK 
a downwards at the angle ¢, meeting the vertical 
S through P in H and K; then PH =s sina, 
PK =s sin (a — 9) sec ¢, so that $v? =g. P K, or the 
velocity at P is that which would be acquired in falling 
freely under gravity vertically from the Line OK. 

Supposing the body projected from P up the plane with 
velocity v’ f.s., and that /’ celoes is the retardation, then 

f _Wsina+R tan ¢ 
g WwW ‘ 
= sin (a + $) sec 9; 
and if the body now comes to rest at O in ¢’ seconds, 
v=f't'=gt' sin (a + ¢) seco 
$vl2 = f's =gasin (4+ ¢) seco 
=g.PK’, 
if O K’ is drawn from O, sloping upwards at an angle 9, 
so that the velocity v' in the upward motion is due to 
falling vertically from the line O K’. 

We shall find the lines O K and O K’ geometrically 
useful in solving problems of motion on inclined planes, 
such as occur on railway inclines. 

When ¢ = 0, the plane is smooth, and the lines OK 
O K’ coalesce with the horizontal line O H. 

In finding the time from O to P or back from P to O, 
supposing the downward velocity v f.s., or the upward 
salodey v’ f.s. to be known, the simplest plan is to 
consider the average velocity from O to P, or from P to O, 
to be 4 v or 3 v f.8,, when the corresponding time will be 
8/4 v or 8/4 Vv seconds, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Denmark; Agricultural implements.—The trade in ploughs 
and their accessories, in which a considerable import business 18 
done, is almost entirely in German hands. They have adopted 
a pattern suitable to the requirements of this country, and can 
sell them at low prices, ranging from 53s. to 111s., the pattern 
most in use costing 65s. This report—No. 597—contains 4 
woodcut of the plough. English threshing machines are 
without rivals, owing to the excellence of their manufacture, 
though attempts have been made, both in Germany and 
Sweden, to compete with them. As regards other farm imple- 
ments, Hunt’s patent mills, with their improved grinding plates, 
are giving great satisfaction, and a brisk trade is done in them. 
The same may be said of the firm’s oil cake breakers, turnip 
cutters, &c., which are extensively used in Denmark. : 

France: Trade of Boulogne in 1888.—Though the weights 
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; and exports do not show any great change, things 
. = eyo iespeovinig in both Boulogne and Calais, Imports 
pate Boulogne dec by 2788 tons, or 1 per cent. British 
hi ing entering Boulogne increased by 5185 tons, or 1:35 per 
: — and its proportion of the whole from 851 to 87° per 
pet Coal decreased by 1037 tons, or ‘85 per cent.; iron ore 
by 1047 tons, or 173 per cent. This ore came from Bilbao for 
the steelworks at Isbergues. This year there will probably not 
be any import, as the steamers have ceased coming to this port 
owing to more favourable railway rates having been obtained 
through Dunkirk. Iron pig increased by 52804 tons, or 25°07 
per cent. ; much of this large increase was old iron from 
England for the works at Marquise. Machines and machinery 
increased by 994 tons, or 10°25 per cent.; steel bars remained 
stationary at 374 tons; steel, rolled, in plates, decreased by 
119 tons, or 73°35 per cent. Exports increased by 13,960 tons, 
or 12°6 per cent. Iron, cast, increased by 2820 tons, or 162°5 
per cent., comprising large quantities of iron pipes made at 
Marquise and exported to Holland and Portugal. The iron ore 
in the mines of the Nord is poor, and cannot now be worked at a 
profit. Only four mines were worked in 1887, very irregularly, 
to suit requirements, but the yield of dressed ore, 8600 tons, 
which was taken by the Société de Montataire for its furnaces 
at Outreau, was an increase of 6710 tons, or 355 per cent. 
over the preceding year. The production of the ironworks of 
the Nord in 1887, and the prices compared with other years, 
was— 


1887. 1886. 
Quantity in tons Value perton, Value per ton. 
£8. d, £ d, 


8. 

Bessemer stecl .. .. «. 87,824 628 623 
Merchant and special iron 240,876 6 5 1 418 44 
a 5 as ae as ae 97 515 9 se 1 
Refined iron 218,848 1 16 116 7 
Sheet iron 43,556 6 111} 8 in 


Iron increased by 42,164} tons, or 9°15 per cent., steel by 18,891 
tons, or 27°5 per cent. The crisis from which these industries 
have suffered diminishes in intensity, and prices are looking up. 
The quantity of zinc produced at the works of D’Auby-lez, 
Douai, remained stationary at 11,037 tons, a little above the 
average, but the value increased by 8s. 5d. per ton, or 3 per cent. 
The large and steady increase which has taken place in the coal 
raised in the Nord and Pas de Calais during the last ten years, 
amounting to 7,331,681 tons, or 98°4 per cent., deserves notice. 
Coal raised in 1887 increased by 932,115 tons, or 8°96 per cent. 
over 1886; the number of persons employed by 1154, or 2°55 
per cent., and the amount paid in wages by £79,357, or 4‘1 per 
cent. The average wages per day at the collieries of the Pas de 
Calais, where nearly two-thirds of the coal is raised was, under- 
ground, 1886, 3s, 1}d.; 1887, 38, 14d.; above ground, 1886, 
2s, 5d.; 1887, 2s. 4d. The canals in the North of France are 
most important. Their length with that of the canalised 
rivers in the Nord and Pas de Calais is about 475 miles, and the 
quantity of goods transported over them in 1887 exceeded 
23,500,000 tons. In connection with these canals a very im- 
portant engineering work has been completed by the construc- 
tion of a hydraulic lift at a cost of £76,000 capable of raising 
300 tons at the passage of the Fontinettes on the Neuffossé 
Canal, near Arques, about two and a-half miles from St. Omer. 
The passage was composed of five locks placed in juxtaposition, 
forming an immense staircase for overcoming the 42%ft. difference 
in level between the two reaches, The time required for each 
barge was two and a-half hours. The lift has reduced the time 
to twenty-eight minutes; the same operation which raises one 
compartment containing a vessel, lowers a similar one containing 
another vessel, The scheme for deepening the interior of the 
harbour has been sanctioned, and the work of dredging is to be 
commenced at once. The estimated cost has been reduced from 
£200,000 to £184,000. The south-west breakwater of the outer, 
or deep sea, harbour is completed, but all idea of commencing 
the works comprised in the original scheme has been given up 
for the present, 

France: Trade of Calais in 1888.—Imports, about two-fifths 
from Great Britain, increased by 25,028 tons, or 12°8 per cent. 
British shipping entering Calais decreased by 26,852 tons, or 
88 per cent., but rose in proportion of the whole from 56 to 57 
per cent.; British coal decreased by 6457 tons, or 8°15 per cent., 
and continues to steadily decline ; iron increased by 4447 tons, 
or 31°15 per cent., and the steady decline since 1883 has been 
checked. The same result has taken place in machinery, which 
increased by 964 tons, or 16°55 per cent. There was a large 
increase in petroleum, 10,443 tons, or 271 per cent. The import of 
this article, entirely from the United States, was only authorised 
in 1886, and the trade has already become considerable. Ex- 
ports—the bulk going to Great Britain—increased by 10,579 tons, 
or 37°15 per cent. Machinery decreased by 64 tons, or 37°5 per 
cent. The new works in the harbour will be very complete in 
their arrangements. In the new tidal harbour there is to be a 
minimum depth of 13ft. 1}in. at low water of ordinary spring 
tides, and alongside the quay on the south side there is to be a 
depth of 24ft. 7in. at low water of ordinary spring tides. This 
quay is to be erected in the hope of inducing large Trans- 
atlantic steamers to call at this port, as they will be able to 
enter and leave at all times, except for two hours before and 
after low water. The new floating dock will have 27 acres of 
water space and 1968 yards of quays. Every convenience will 
be provided, so that vessels visiting will be able to discharge 
cargo into railway trucks, warehouses, or barges, the dock being 
in communication with the canal system of the North of France 
and Belgium. The floating dock is approached from the new 
tidal harbour by two parallel locks—one with a length of 443ft. 
and a width of 45ft. llin., the other with a length of 426ft. 6in. 
and a width of 68ft. 10in. The sills of these locks will be 
8ft. 2}in. below low water of ordinary spring tides, allowing 
entrance into the dock at high water springs of vessels drawing 
27ft. 10hin., and at high water neaps 23ft. 9}in. At the 
extremity of the floating dock there will be a dry dock, 
admitting vessels not over 459ft. long; but this will not be 
ready until the end of the year, as it requires some months to 
complete the caissons and pumping machinery. 

France: Trade of Caen in 1888.—British shipping entering 
Caen decreased by 5049 tons, or 4°8 per cent. under 1887, and 
increased in proportion of the whole from 62°35 to 62°95 per 
cent. Coal from England increased by 8781 tons, or 3°65 per 
cent. Among exports, iron ore from St. Rémy, in the depart- 
ment of Calvados, about sixty miles inland, appeared to the 
amount of 4615 tons. Though this ore is not of a rich quality, 
there is an increasing demand for its shipment, more frequently 
to Germany and Rotterdam. The deepening and dredging of 
the basin and canal, which was very much needed, and the 
removal of an enormous block of sand that had accumulated 
and almost completely choked the entrance to the port of 
Ouistreham between the piers, have been vigorously carried out 

during the past year. 





1 For values in 
page 624, es preceding years see Tue EnGIngER, June 29th, 1888, 





PRESIDENTIAL ADDRESS TO THE JUNIOR 
ENGINEERING SOCTETY.? 


(Concluded from page 331.) 


A DYNAMO consists of an —- wound with insulated wire, 
revolving in the field of a fixed electro-magnet. Now the disturba- 
tion of the fixed and movable iron is what Dr. Hopkinson has given 
us exact simple information about, and the sizes of the iron parts 
must be settled first. But the magnetic laws, although easily 
stated, cannot be understood by the designer and instinctively 
— all so simple as they seem, without a considerable amount 
of study and numerical calculation. I will not here enter into 
them, but it may be mentioned that although it seems very easy, 
it is really not very easy to get into the way of using the centi- 
metre—about two-fifths of an inch—as the unit of length. I have 
tried in various ways to avoid using this unit, but I am sorry to sa 
that in these calculations all measurements must be taken in centi- 
metres, and the dynamo designer must get used to thinking of dis- 
tances, not in inches, but in centimetres. There is no doubt that 
this is a great affliction. What comes very easy to the engineer is 
the notion of and the measurement of the efficiency of a dynamo— 
that is, the useful output of electrical power divided by the 
mechanical power octane given to the machine. Power is wasted 
in the machine, (1) At the journals in mechanical friction, (2) In 
air friction. (3) In what may be called magnetic friction, and unless 
care is taken in properly dividing and insulating the iron and other 
metal of the armature to prevent induced currents circulating in it, 
this metal, and sometimes the metal of the fixed magnet at its 
pole-pieces, gets greatly heated. (4) In electric friction in the wires 
of the armature, because electric currents flow through them; it 
is, indeed, this loss of energy, or rather, the rise of temperature 
produced, which determines the output possible from a given size 
of machine. (5) A loss due to the reversal of current continually 
going on in the coils of the armature as they pass the brushes. 

Now the mechanical engineer may safely be left to the problem, 
‘*What is the best length and shape of the journals of a dynamo?” 
Even in this, however, he will find special conditions presented to 
him. For example, the rotating part of the dynamo is always, or 
——— be made to be, well balanced, The speed is usually 
high. Sometimes the dynamo is driven direct, and if a flexible 
coupling be not employed, considerable pressure may be produced 
at the bearings. Or it may be driven by belting to its overhung 
pulley ; and again we have to consider the pressures. Sometimes we 
must consider the possible springing of the spindle under centri- 
fugal force, Three years ago I had careful measurements made of 
the diameters, lengths, and speeds of the journals of all the dynamos 
and motors belonging to a certain educational institute. There 
were twelve altogether, and they were all from well-known electrical 
engineers. Well, I was unable to find any law connecting the 
dimensions and speeds and weights, not merely of the whole 
twelve, but even of any group of them, Then as to oiling, we have 
not merely to think of the necessity for a regular supply of oil, but 
of preventing thisoil from penetrating the neighbouring commutator. 
A very little oil on the commutator surface is not objectionable, but 
in certain places, where there are short of surface insulation 
if a spark once passes through oil it may leave a carbonised residue, 
which destroys the electric insulation. It is important that the 
dynamo should be efficient, but it iseven more important that it 
should be durable. It is true that efficiency and durability go 
together to some extent. For example, it is difficult to imagine 
that a machine shall waste much energy by the fifth cause already 
mentioned, which leads to sparking at the brushes, or by friction 
at the bearings, and yet be very durable. In some respects, how- 
ever, they are antagonistic; and here we see why two men—one 
solely mechanical and the other solely electrical—are unable to 
assist one another much, and that one man must combine in him- 
self the necessary mechanical and electrical knowledge. Every- 
— must be as strong as possible, yet there must be good electric 
insulation everywhere. Again strength of armature seems anta- 
gonistic to the necessity for great division of the iron so as to 
avoid magnetic friction. The electrician wants as great circumferen- 
tial speed as possible in the armature, but the mechanic points out 
thatconsiderations of centrifugal force will only allow of higherspeeds, 
as the diameter of the armature is greater. The electrician retorts 
that for drum or cylinder armatures to be of large diameter the 
size and weight on the whole machine must be great, for certain 
magnetic reasons, It is not merely in designing the general shape 
of a dynamo, then, that the engineer requires a working knowledge 
of the laws of magnetism, but evenin such details as the method 
of dividing the iron of his armature so that no loss shall occur by 
the third cause given above—that is, by Foucault currents. He 
must have such an acquaintance with the subject that it is 
impossible for him to make a mistake without experiencing that 
instinctive repugnance for what he has done which a good draughts- 
man experiences in such matters as fillets in castings and bolts and 
nuts, 

It is difficult for us to understand why young Watt wondered 
at the possible pressure of steam on the lid of the mythical kettle. 
Yet there are many millwrights now existing who cannot compre- 
hend the cea of steam inside a vessel, It is in no respect more 
wonderful than the force which resists the motion of a wire through 
the magnetic field of adynamo. Here, for example, is the copper 
wire of the armature of a certain dynamo. When the armature is 
revolving, and the proper current is flowing, there is a total force 
on this piece of wire, resisting its motion, of 8 lb., and the centrifugal 
force on it is 241b. If you carefully study these figures you will 
understand why it is that the construction of an armature has 
become a part of mechanical engineering. Ten years ago dynamos 
were not very powerful, and the resisting or driving force on each 
ree of wire was not very great, so that the friction between insu- 

ated wire and the iron core on which it was coiled, and again, the 
friction between this wound core and a wooden centre which acted 
asa wedge in attaching the core to the spindle, could be relied 
ps with certainty. In modern machines, however, such methods 
of fastening would be childish to think of. But difficult as it is at 
first to think of these resisting and driving forces on bits of wire 
moving through the atmosphere, the hanic has more difficulty 
in comprehending how great these forces may suddenly become 
in an accidentally short-circuited machine. All at once the wires 
have, perhaps, ten or twenty times their usual greatest currents, 
and their motion is resisted by forces ten or twenty times as great 
as usual, They had been going through the atmosphere for days 
or weeks at a regular rate, their currents were just great enough 
to keep them safely warm, when suddenly ten or twenty times 
as much resistance to motion occurs, and heat is generated at 
100 to 400 times as great a rate in them. Happily, in direct 
driven machines the engine is usually pulled up—that is, 
the dynamo brakes the engine—and in belt-driven machines 
the belts slip; but enormously increased stresses do occur for 
a short time, and the a of their occurrence must be 
taken into account. If this is important in dynamos where 
excessive stresses occur only accidentally, think how important 
it must be in motors, where it may often happen that the full 
electric pressure is turned on even when the machine is at rest 
or moving slowly. I remember that, when putting up a Telpher 
line about four years ago, I became quite desperate on account of 
the failure of one kind of motor after another, until at length I 
used the Mimisch motor, which was designed by a man who com- 
bined mechanical and electrical experience. ese motors have 
worked for years now in the charge of Sussex labourers, more or 
less exposed to all kinds of weather, without renewal. Now, if you 
examine the armature of the Mimisch motor you will see that the 
wires are bound down, almost covered, in fact, with many bands 
of phosphor bronze wire, and that they are wound among numerous 

se of iron to give the necessary strength. You can observe 
n the specimen I show how strong-looking these projections are, 


4 Deliverei by Professor John Perry, D.Sc., F.R S., at the Westminster 
Palace Hotel, 11th October, 1889. 








In this armature of 3in. diameter there are four driving discs, with 
altogether about forty-eight projections of iron, each being a cube 
of nearly jin. edge. I am told by the maker that on one occasion 
in early days, when cast iron was used, every one of those forty- 
eight projections was suddenly stripped off in the natural working 
ofa machine. I know of nothing which has more impressed me 
than this with the fact that the electrical industries require the 
experience of mechanical engineers, ; 
ow, every one of these numerous copper wires is subjected to 

such forces as I have described, and yet no one wire must touch 
another metallically—they must be insulated from one another, 
and also from the iron core of the armature, aud the whole arma- 
ture must be strongly and rigidly attached to its spindle, and yet 
the fastenings must not take up much valuable space. I have also 
said that the iron core must be of numerous thin plates, which do 
not touch each other or the fastenings to the spindle metallically. 
Again, the armature must allow air to pass through it fairly well 
to keep the wires cool, and we must allow for local expansions and 
contractions by heat; also the smaller the clearance between the 
revolving armature and the fixed magnet, the greater is the output 
of the machine. I know of nothing which requires a more general 
exact knowledge of the mechanical, electrical, and other properties 
of materials, and the strength and stiffness of structures which may 
be subjected to local heating, than the design of the armature of a 
dynamo. Why, even the seventy-two fastenings of the wires to 
the seventy-two pieces of the commutator have been the source of 
much trouble, for these fastening pieces are themselves passing 
through some magnetic fields, and what with the magnetic resist- 
ance to their motion and their centrifugal force, and a constant 
vibration to which they are subjected, their arrangement presents 
not one but numerous new problems to the mechanical engineer. 

Now, to describe the design of a dynamo more in detail would 
only weary you, so I will finish this part of my subject by referring 
to thecommutator. Here is nearlyacylindricbody. Itis built up 
of seventy-two separate pieces, all separated from one another by 
thin pieces of insulating material. Not only must there be no 
metallic eontact between piece and piece, but between any piece and 
the spindle to which the commutator isstrongly and rigidly fastened. 
Now, no insulating material is very strong, it is apt to warp with 
heat ; yet the whole structure must be strong and rigid. As it is 
rubbed on the outside by two metallic brushes, it is important to 
reduce friction by having it not too large. Again, for the prevention 
of sparking the pieces ought to be of copper, but for wear, under 
the action of the rubbing brushes, the pieces ought to be of some 
material more approaching phosphor bronze in character. I will 
not refer to the construction of the holders of these brushes, which 
mast be adjustable in ‘position,$and yet rigid in any position ; nor to 
the brushes themselves, which must be insulated from one another, 
and must touch gently, but certainly, over nearly the whole length 
of each commutator piece as it es. Above all, we must remember 
that the machine must ofter capable of running continuously 
day and — for months. I need hardly say that the man who 
designs a dynamo machine ought to know something of how his 
design will be carried out in the shops. Again, his design will not 
be quite the same if only one machine is to be made as it would be if 
hundreds or thousands were to be made, and the principle of un- 
changeableness of parts were to be applicable. For in this case, 
to take one detail, instead of casting a commutator piece of 
phosphor-bronze, or making experiments to find how little is the 
quantity of silver that one must add to copper so that a good 
casting of the piece may be possible, he would probably have a 
machine which would roll out the wedge-shaped commutator pieces 
in one long strip, and this would necessitate a change of design in 
the fastenings. His copper winding would be curiously fiat in 
section. He would design the iron pieces of which his armature 
core is composed so that they may be stamped out, and he would 
alter his design so that the manufacturer could make large use of 
stamping and forging and milling machines, and in many other 
ways he would use his mechanical engineering knowledge for the 
purpose of facilitating manufacture. 


You may perhaps think that I have dwelt too long upon my 
statement that an electrician must be a good mechanical engineer, 
or that applied electricity is merely a branch of mechanical engi- 
neering. fore Watt’s time there were mechanical engineers, and 
when the new branch was annexed it was not called heat engineer- 
ing, although all mechanical engineers were, after that period, ex- 
— to know with such exactness as was then possible, the laws 
of heat. 


Gentlemen, we are all specialists now, we devote ourselves to 
particular branches of our profession, but, all the time, each of us 
has a general knowledge of other branches of the profession. Each 
of you bas some special knowledge, either of hydraulic machinery, 
or stationary engines, or locomotive engines, or gas engines, or 
marine engines, or boiler making, or cranes and hoists, or machine 
tools, or some other branch of the profession. But if a man called 
himself a mechanical engineer who bad not some general knowledge 
of all these branches, would you not look upon him with a certain 
amount of contempt? And you would be right, for the scientific 
principles of all the branches and their application and the special 
contrivances of all, enter often in most unexpected ways into one’s 
own special work. The gist of this address is that the electrician 
has become a member of your profession. My own belief is that 
ten years hence he will be of as much importance in the profession 
as the steam engine engineer, and that no man having a right to 
call himself an engineer will be without a good working knowledge 
of electricity; for this knowledge will give him a new weapon, 
which he can wield with unexampled certainty, and which, in my 
opinion, will develope into the most powerful weapon at his com- 
mand, I could already give you many examples of the way in 
which a knowledge of electricity will enable you to develope your 
special branches of engineering, such as that of electric welding 
and the electric tempering of steel, and many others. 

But I will end this address by asking you to put some faith in 
the following statement :—You know that the best steam engineers 
never expect to obtain more than one-tenth of the total energy of 
coal as actually given out by a steam engine, and that in some 
small engines only one one-hundredth is given out. The idea that 
we are wasting at an enormous rate the energy stored up for us 
in coal by nature during millions of years is one that sometimes 
becomes oppressively horrible. Now, I pointed out in 1881 that if 
coal or gas were burnt in a voltaic cell as zinc is burnt, and an 
electro-motor were used, we could utilise as mechanical energy not 
merely one-tenth but nearly nine-tenths of the energy of coal. I 
pointed out then that coal gas could be burnt in this way, but there 
were two difficulties—(1) the apparatus required was too large per 
horse-power developed: (2) the apparatus required was too expen- 
sive. The first of these difficulties has already been got over by a 
correspondent, who is in some sense my partner. We see our way 
to developing one useful horse-power per cubic foot of volume of 
apparatus. Unfortunately, the difficulty of expense still remains, 
But I am firmly convinced, and I have good reason for my belief, 
that all the difficulties will be got rid of, and that coal will actually 
be burnt in this way. Even to those of you who may not be 
troubled about the general question of economy, the mere possi- 
bility of an armour-clad being able to carry enough coal for a 
voyage at full s round the world, must appear to be an impor- 
tant result. ith the ideas of steamships carrying very much 
greater cargoes and going at greater speeds, and other ideas which 
must strike you all as the result of the above economy, I will leave 
you, but I must confess that the general question of economy and 
its influence on the progress of the race appeals to me with infi- 
nitely greater force. 











Tue Steam Yacut Yarta,—In our notice of this yacht in our 
last impression, the statement that the yacht is the first of its kind 





built on the Thames, should have been the first yacht with triple 
expansion engines built on the Thames, 
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THE WORKS OF MM. SAUTTER, LEMONNIER, | 
ET CIE., PARIS. 


THESE works, in the Avenue Suffren, adjoining the Exhibition | 
—visited by about a hundred members of the Institution of 
Mechanical Engineers on the evening of July 4th—were founded 
in 1825 by the optician, Soleil, for the construction of Fresnel’s 
lenticular lighthouse apparatus. In 1852 they passed into the 
hands of M. Louis Sautter, an acknowledged authority on 
electrical matters, who applied the electric light to illumi- 
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nation, constructed the first electric lighthouse in France, and 
subsequently, in 1867, the first lenticular projector. About 
the period of the 1878 Exhibition M. Sautter, fils, joined the 
firm, and two years ago M. Emile Harté, Ingénieur des Ponts et | 
Chaussées. When the Gramme dynamo was brought out in | 
1870, MM. Sautter Lemonnier substituted it for the magneto- | 
electric machine, until then used for lighthouses and projectors, 
constructing their first Gramme machine in 1872, under the 
direction of the inventor. The success attending the electric | 
lighting of their works, the second in France—those of Gramme 
being the first—induced the firm to employ the electric light 
for engire works, and subsequently for cloth and spinning mills. 








Fig. 2.-SAUTTER-LEMONNIER COMPOUND 





The adoption of electric arc lighting in 1878, the introduction of 
the incandescent lamp in 1881, and the international congress of 


| electricians in the same year, gave a great impetus to the 


business. The Mangin projector, which made its appearance at 
the Electrical Exhibition of 1881, has come Jargely into use since 
the Suez Canal has been navigated at night, the above firm being 
the principal constructors of projectors on this system, which are 
let by the Suez Canal Company to captains of vessels at the rate 
of £10 for the passage through the canal. MM. Sautter began 
the construction of Brotherhood engines in 1883, subsequently 


ENGINE AND TRIPLEX DYNAMO. 


adopting a pilon, or steam-hammer type of engine, and being 
now makers of the Parsons turbo-motor, and sole concession- 
naires for the French departments of war and marine. They 
also make electric light carbons, fog-horns, lifting appliances, 
and the Colladon air compressor. 

A very distinctive feature of the works is the electric lighting 
of the shops and drawing-office by 1000-candle Gramme lamps, 
having an up-turned parabolic reflector, which completely inter- 
cepts all downward rays, but throws them on to the walls and 
ceiling, which are kept as white as pessible. By this arrange- 
ment the light is equably diffused, and strong shadows avoided. 
Adjoining the drawing-office is a room, which can be darkened 
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during the day, for permitting customers to test the various 
electric lamps, those on the arc system being made as low ag 
20-candle power, and on the incandescent as high as 50-candle 
power. There is, besides, a dark chamber, over 100ft.in length, for 
photometric tests, and for checking the accurate grinding of 
lenses. A 2ft. annular lens, placed at one end of the room 
with a lamp at the other, collected the rays into a very smali 
and distinct focus. The lenses are received in the rough from 
Saint Gobain, but are all ground at the works, by emery 
powder and peroxide of iron, in machines that are mostly made 
or adapted by the firm. They are generally of the potter's 
wheel type, with various motions added for the different forms 
of lens with their compound curves, and are remarkable rather 
for ingenuity of design than excellence of construction. One 
appliance has an arm recalling Webb’s machine for finishing the 
insides of railway wheel rims; in another, a reciprocating steel 
plate yields to, and yet presses against, the curved ring; in a 
third a pad is made to wipe over the surface by an arrangement 
like the old cord feed of a machine tool, and so on. 

There is a separate department for making the carbons of are 
lamps. A mixture of animal, vegetable, and mineral charcoal 
is ground by edge runners, mixed in an incorporator with 
a vertical axis, and formed into a stiff paste with syrup, 
Formerly the carbons were compressed, as the smaller still are, 
in a belt-driven machine; but now a hydraulic ram, exerting a 
pressure on the paste of about 150 1b. to the square inch, forces 
it through a die, so as to issue in a continuous stream. After 
being baked, during which process the sugar is completely 
carbonised, a copper coating is given by electro-deposition if 
required. The positive carbons are made hollow, to be after- 
wards filled with a soft composition of less resistance for giving 
a more stable light. Carbon brushes, mounted on springs, are 
now being tried for dynamos, and the results hitherto are 
satisfactory. 

A separate shop is devoted to the turbo-motor, the method of 
constructing which is the same as that of Messrs. Parsons. The 
turbine is cast as a hollow cylinder, and the spirals are cut by 
fine milling tools, and bent to the required form. The metal 
must be very tenacious to stand this treatment; and the firm 
has now hit upon a special mixture of gun-metal which fulfils 
the conditions. The dynamos are of the Gramme type, with 
the ring of that system, but have received several modifications 
and developments. The “industrial” dynamo has a cast 
instead of wrought iron frame or bed, and exerts 90 per cent. 
of the power required to drive it, when running at its normal 
8 ; 
Fig. 1 shows the firm’s 30-horse compound inverted engine 
coupled with a duplex dynamo. With a pressure of 75 lb. per 
square inch and 380 revolutions per minute, its normal speed, this 
engine only consumes, it is claimed, 10 kilos. = 22 lb. of steam per 
horse-power per hour, measured with the brake. Steam is admitted 
by a double slide valve, with expansion variable by the governor, 
into the small cylinder, which is 0°206 m. = 8'lin. in diameter; 
and the exhaust is admitted by a single slide valve into the large 
cylinder, of 0°31 m. = 12°2in., the stroke being 0°17 m. = 6‘7in. 
The cut-off may be delayed, so that the engine shall give out 
45-horse power ; and the fly-wheel governor may be regulated 
without stopping, so as to alter the normal speed of the engine. 

Fig. 2 shows a triple dynamo mounted on the crank-shaft of 
a compound engine, so arranged that its height shall not exceed 
that of the dynamo, and may therefore be laid down in narrow 
spaces, such as the holds of torpedo boats. The piston-rods, 
acting by means of a frame on the inverted connecting-rods, 
work on to the crank shaft, which is thus in the middle of the 
whole arrangement, requiring no free height above for dismount- 
ing. In another arrangement for saving space laterally as well 
as vertically, the two cylinders are placed tandem. In these 
two engines the consumption of steam and the governor arrange- 
ment are the same as in that shown by Fig. 1. In our impression 
for Aug. 30th we gave representations of a steering and travelling 
crane, adjustable as to height, on one of the two leading Mégy sys- 
tems. The drum is embraced bya strong brake which supports the 
load ; and the resistance of the brake has to be overcome when 
lowering, as much as that of the weight when raising. The 
curved jib is raised by the chain to the required height, and 
then secured to the standard by a pin, when a continuation of 
the same action raises the weight. All the lifting operations 
required by casks can be performed by this crane, and in cellars 
of various heights. 

Up to the present time MM. Sautter, Lemonnier, et Cie., 
have turned out 2061 lighthouse apparatus, of which 143 are of 
the first order. They have made dynamos of the collective 
force of 17,000 electric horse-power, have done ship lighting to 
the extent of 10,000 electric horse-power, and have supplied 1500 
Mangin projectors of their own manufacture. The works, 
which have increased since 1878 from 3100 to 7400 square 
metres, now employ 350 skilled hands, besides labourers. 

All the plant referred to above is shown at the Paris Exhibi- 
tion, where the firm is hors concours, the members being on 
the jury. 








COMBINATION PIPE TONGS AND WRENCH. 





Tue exceeding simplicity of construction of the tool shown 
below, if the action is good, is such as to recommend it. 
“It is instantly adjusted to any size of pipe or nut, and when 
applied its perfect grip is the same whether adjusted to large or 
small opening. A pin in the end of the lever prevents the jaw 
slipping off. It is a pipe tongs on one side, and by simply turning 
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it over, it isa perfect wrench. It will grip round on irregular 
shapes perfectly, and will not slip, even if the teeth be much 
worn. It is made entirely of drop-forged steel, is light and 
easily handled. It is made in five sizes, suitable to grip from 
Sin. to 2hin. iron.” The Age of Steel describes it as manufactured 
by Felthousen and Sherwood, Buffalo. 








A writer in the American Engineering and Mining 
Journal, speaking of the visit of the American engineers to England 
and to the welcome they received everywhere, says:—‘‘And now 
that we have recrossed the Atlantic, the recollection of it is the 
brightest memory of our visit. Far beyond our memory of the 
Kiffel Tower and the Forth Bridge, far beyond our experience as 
engineers and students, far beyond the emotions that were stirred 
within us as we visited Westminster Abbey and the graves of our 
forefathers, the recollection of that welcome we received in Eo land 
not as engineers, but as Americans, stands supreme, and wil last 
when the other recollections fade.” 
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TRIPLE-EXPANSION ADMIRALTY PINNACE ENGINES. 
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MESSRS, PLENTY AND SON, NEWBURY, ENGINEERS. 
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ENGINES FOR NEW TYPE ADMIRALTY 
PINNACE. 


Iy the little inland country town of Newbury, in Berkshire, 
are situated the works of Messrs. Plenty and Son, which for 
some generations have been carrying out operationsof an unobtru- 
sive though important character. Plenty after Plenty has 


succeeded to the management of the works, and each suc- | 


ceeding Plenty has expanded his operations and extended 
his works until the present time, when in the designing 
and carrying out of small engines for yachts, pinnaces, tug 
boats, torpedo boats, and steam launches, the present Mr. 
Edward Plenty has a high reputation. The drawing-office 
is under his control and personal superintendence, and from 
the first rough sketch of an engine or boiler until its 
completion and successful trial trip, he follows his design 


to the end, his own idea in every machine he makes being | 


to break the previous record of efficiency while maintain- 
ing the reputation of his family. The men engaged in the 
works, like the governing family, have followed in generations, 
and vice after vice, or machine tool after machine tool, has been 
worked at or attended to by father, son, and grandson, in 
almost unvarying order, In times of prosperity the men have 
reaped the benefit of good trade by increased pay, and when 
hard times have come, as they must necessarily do during the 
long years of the firm's operations, they have been well content 
to have their weekly wage reduced, feeling quite safe in the 
hands of their masters. 

During the last quarter of a century Messrs. Plenty and Son 
have been given a very large quantity of the smaller Govern- 
ment work, aud as they at the same time have had to keep up 
with their ordinary customers, their works have expanded, and 
much new blood has been introduced, with a mutual advantage, 
which has not always been on the side of the old hands. The 
engines of the submarine boats designed by Mr. Nordenfelt, and 
supplied to the Turkish Government, were built by Messrs. 
Plenty and Son, and have given unqualified satisfaction to the 
inventor, and to the Government of the Sultan. So much 
80, indeed, that Mr. Nordenfelt placed the order for the engines 
for his latest and greatest submarine boat with the same firm ; 
and there can be little doubt that but for the unfortunate loss 
in the North Sea by stranding of this wonderful vessel, 
much more would have been heard of her engines. In the 
manufacture of large numbers of engines for steam pinnaces 


for her Majesty's Navy, Messrs. Plenty have had an | 


extended experience and have been particularly successful, while 
the design which we illustrate of the last development of this 
particular type has points of much interest to engineers. When 
the Admiralty recently decided to discontinue the making of 
the old 37ft. open pinnace with simple high-pressure engines 6in. 
by 6in., and indicating about 38-horse power, it was determined 


to replace them by much faster boats, 2ft. longer and having | 
much more power at about the same weight. The order for the | 


machinery was given to Messrs, Plenty, with the stipulation 
that the engines should develope eighty indicated horse-power 
during a three-hour full-speed trial without the slightest easing 
for a second, and that the weight of the whole of the machinery, 
including the water in the boiler and condenser, should not 
exceed 34 tons, 

Owing to the very limited fore-and-aft space allowed them, 
Mr. Plenty designed triple expansion engines with four 
cylinders, and provided with a surface condenser as illustrated. 

he high-pressure cylinder is 6gin. diameter, the intermediate 
cylinder 9in., and the two low-pressure cylinders 9gin., the 
stroke of all being 6in. When completed and fixed on board 
the engines were much admired by the naval experts, whose 
satisfaction extended over the trial which took place in Stokes 


Bay, and during which results were obtained most creditable to | 


the makers, The revolutions per minute over the whole three 
Ours run averaged 50205, and never dropped under 500, | 
4 sufficiently remarkable result ; the indicated power being 93 2. 








accident, we are unable 
This result was obtained 


We regret that, owing to an 
to give the diagrams taken. 


without in any way forcing the boiler; the draught in the stoke- | 


hold during the run never exceeded a pressure of 1°37in. of water. 
Every bearing was perfectly cool during and at the conclusion 
of the run, without a single drop of water having been run on 
them ; and when our readers bear in mind the very high speed, 
they will acknowledge that this fact speaks out for the design 
| and workmanship, and also for the admirable system of self- 
| acting lubrication employed. We may add that the boiler is 
| specially large, and designed to meet all sorts of strains, such as 
| it is likely to be called upon to meet in this particular service. 
| The weight of the entire machinery, including the water in 
| boiler and condenser during the run, was 3°2 tons. 








THE TWIN-SCREW STEAMER COLUMBIA. 


A GREAT deal has been said in our columns and elsewhere 
concernirg the great Atlantic racing steamers, but no detail 
drawings showing the nature of their internal arrangements 
have ever been published. We have great pleasure, conse- 
quently, in placing before our readers engravings of the splendid 
steamer Columbia, for which drawings we and our readers are 
indebted to the courtesy of Messrs. Laird Brothers, of Birken- 
head, the builders. The engraving of the Columbia at sea is 
copied from a fine painting by Mr. C. K. Miller, of Glasgow. In 
a future impression we shall give further illustrations of the 
ship and her machinery. 

When the Hamburg-American Company addressed its in- 
quiries to Messrs. Laird, it merely specified the number of 
passengers of each class to be carried, the speed at sea and the 
draught of water ; all other elements of design, such as dimensions 
and arrangement and mode of propulsion, were left to Messrs. 
| Laird, and having been allowed a free hand they have, in the 
| Columbia, embodied their vast experience of twin-screw propul- 

sion. Having inspected the Columbia in dry dock, and by 
examining her model, it is difficult to conceive a mure beautiful 
| under-water shape. In fact her whole appearance is most graceful 
| and yacht-like. The three-pole masts and three oval funnels 
give one an impression of speed and power. The Columbia is 
470ft. long, 56ft. beam, and 38ft. 6in. deep moulded. When 
laden she draws 24ft. of water, and at that draughtdisplaces about 
10,000 tons. Notwithstanding her great beam, which renders 
her an unusually stable vessel, her block coefficient is remark- 
ably small, being but ‘55; this gives one an idea of her exceed- 
| ingly beautiful lines. She has a slightly raking stem, and the 
| usual elliptical stern. She is built throughout of mild steel. 
The framing is of the usual transverse description. She has no 
external keel, but two bilge keels are fitted. The bottom is 
formed of a flat keel plate, with a vertical keel plate extending 
throughout the length of theship. A double bottom is built level 
to the top of the keel plate, which is watertight, thus dividing the 
double bottom into two sides, The space between the two skins 
is strengthened by four intercostals on each side. The ship is 
divided into twelve watertight compartments by eleven bulk- 
heads, extending from the upper deck to the outerskin. In the 
double bottom this, of course, forms the ballast tanks, which, 
with the deep longitudinal keel plate, enables the ship to be 
trimmed in any direction. She has a capacity for 1020 tons 
of water ballast in eighteen compartments. It is, perhaps, late 
in the day to enlarge upon the great value of double bottoms in 
the event of stranding. In the bows the plating is doubled from 
the garboard to the water-line, and inside, the frames are more 
closely spaced to obtain additional strength in the event of 
| colliding with ice. The stern frame and propeller brackets are of 
cast steel, from the West of Scotland Steel Company. There 
are four complete decks of steel plate, with teak planking; the 
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| distance between the decks is 3ft. 6in. The orlop deck is worthy 
of mention, as it is fitted with watertight scuttles beyond the 
double bottom, rendering it a watertight flat. This is of 
enormous advantage, and, so far as we are aware, the Columbia 
is the first vessel in the mertantile marine so fitted. On the 
upper deck forward is the forecastle, plated over, giving a large 
open deck for working anchors, &c., on the after end uf which are 
fitted the breakwaters and lighthouses. In the latter we 
noticed that the side lights are hung in gimbals, a system long 
advocated. Within the forecastle is one of the largest of Messrs. 
| Emerson and Walker’s windlasses worked direct by steam. Con- 
| nection is also made by means of spur-gear clutches and shafting 
| to work the capstan on the forecastle head. It will be remarked 
| that the forecastle head presents a very clear appearance owing to 
the windlass being put in its proper position on the upper deck, 
and not on the topgallant forecastle. Abaft the forecastle is the 
fore hatchway, surrounded by a deckhouse to give greater pro- 
tection to the steerage passengers. Abaft the forehatch is the 
long deckhouse, which extends to the afterhatch. In this deck- 
house is the first-class dining-hall. This gives accomodation for 
150 passengers ; it is decorated in the highest style of mixed 
renaissance. Below this, on the main deck, is another first-class 
saloon for fifty passengers, decorated in pure renaissance. The 
decoration is throughout of the most sumptuous and lavish 
character. The panel painting and mirrors in these saloons are 
used with fine effect, and the upholstery is very elegant in style 
and colour. Above the deck house on the promenade deck are 
the ladies’ room and music room, both decorated in the rococco 
style, smoking-room, bar, state-rooms, captain’s and officers’ 
rooms. The ship may be described as a flush deck ship, with top- 
gallant forecast!e, poop, and long bridge-house, the roof of which 
is extended to the sides, forming the promenade deck, which is 
350ft. in length. She is built to the requirements of the Bureau 
Veritas. 

It is impossible to give a full description of the saloons, &c. 
All the decorations are really works of the highest art, and the 
designs are by the best artists of the German school. The 
furniture and the whole of the decorative work has been 
supplied by Bembe, of Mayence, and is in strict keeping with 
the style of decoration. We have no hesitation in saying that 
the Columbia is, without doubt, one of the best appointed vessels 
on the Atlantic. All the first class state-room cabin furniture, &e., 
is by Laird Brothers. The second class is unusually good ; in 
fact, equal to the first class of many Atlantic boats. There is 
a dining hall on the upper deck, and stairways giving access to 
the ladies’-rooms and smoking-rooms in the after end of the 
promenade deck. The panels of these rooms are carved by 
hand in hard wood, and most handsomely decorated. The first- 
class smoking-room is a luxurious apartment on the promenade 
deck; it is upholstered in green morocco. In the music- 
room is a very handsome grand piano by Steinway. Nothing 
can exceed the elegance and good taste displayed in 
furnishing this room. Large oil paintings, mirrors, rich hang- 
ings of silk and damask, combine to make it a most luxurious 
chamber. A great feature in the passenger accommodation is 
the number of cabins on the upper and promenade decks, and 
that in bad weather it is never necessary for any one to go on 
deck. A passenger can obtain access to any part of the ship 
without being exposed to the weather. None of the doors of 
the state-rooms open on to the weather deck, The lavatory 
accommodation is extremely good, and a large portion of the 
fittings is by Shanks, of Glasgow. The cooking for something 
like 1500 persons is done by ranges, supplied by H. Wilson, of 
Liverpool, and for the crew and emigrants by a large steam 
galley, by Becker and Ullmann, of Berlin. Butchers’ shops, 
bake-houses, and ice-room are placed in convenient situations. 
The fresh-water tanks are built into the ship, and have a capacity 
of 37,0C0 gallons. In addition, there are — fresh-water 
condensers. All the cabins throughout the ship are heated by 
steam-heaters, by A. and R. Brown, of Liverpool. There are four 
side hatches and three middle hatches, for cargo purposes. Each 
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hatch issupplied with derrick and winch, theee latter being Emerson 
and Walker’s, and fitted with helical pinion teeth. Deck pumps 
worked by hand are supplied by Stone, of London. Inthe poop are 
the steerage, hospitals, lavatories, and the steam-steering gear, 
and on the poop deck are two warping capstans by Emerson and 
Walker. The rudder and steering arrangement is very good, 
and struck us as being a decided improvement. The rudder 
frame is of steel, plated and fitted in the usual manner. To 
facilitate unshipping it in dry docks not fitted with rudder wells, 
or to enable it to be unshipped in port, the rudder spindle is in 
two portions, connected by a large coupling. On the rudder 
spindle head is a circular tiller 16ft. in diameter. On this 
are the steering chains. The steering engine is by Muir and 
Caldwell. The engine drives a shaft ing a worm, which 
gears into a large wheel. On the spindle of the latter is a spur 
wheel which gears into two others. The axis of the small one is 
in the fore and aft ’midship line, and makes, with the axis of the 
larger ones, an angle of about 60 deg. These two large spur wheels 
are each keyed on a drum, on which is wound the steerage chain. 
By thisarrangement the chains arenotledround corners. Thelead 
is direct. On the upper bridge is the steering wheel, which worksa 
shaft running to the poop. To take up any play or violent 
motion of the rudder a pair of Maginnis’s es are fitted. 
These in other vessels have got a very good reputation for them- 
selves. The anchors are carried on sloped beds on the fore- 
castle head, and are secured in the usual way. They are of 
Trotman’s well-known make, and weigh 44 tons each. Spare 
best bower and kedge anchors are supplied. There are ten 
steel lifeboats of very large size, fitted with Hill and Clark’s 
gear. The lifeboats are carried on the rail, and in the keels are 
slots, and a locking apparatus, worked by a handle, keeps them 
in position. The chocks for the boats are carried on movable 
stanchions. The davits are placed at the bow and stern of the 
boats ; the davit space is worked by a tackle, and two simple 
movements suffice to throw the boat far clear of the side. The 
arrangement is, we understand, that of Captain Andrews, of Lon- 
don. There are nine main steel boilers, in three groups of three 
each, and each group, together with its coal supply, is placed in 
a separate water-tight compartment. Six of these boilers are 
17ft. 3in. long and 15ft. 4in. diameter, and the remaining three 
are the same length, but l4ft. 3in. in diameter. All the 
boilers are double-ended, fired fore and aft. In these boilers 
very great care and attention on the part of the builders 
during construction was necessary, as the German authorities 
require dimensions, scantlings, and work much in excess of 
Lloyd’s or the Board of Trade. In each boiler there are six 
Purves ribbed flues. The total heating surface is 35,000 square 
feet, and total grate area 1220 square feet. The working 
pressure of steam is 1501b. per square inch. Each group of 
boilers is supplied with a separate feed pump, and temperature 
compensator or feed heater. Feed injectors are also fitted to 
each boiler. The main steam pipes are so arranged that any one 
builer or group of boilers can be used or shut off as the case 
may be. As regards the main steam pipes, they are of copper, 
and very great care has been taken with their construction, and, 
as an additional precaution, we noticed that each pipe is served 
over with crucible steel ;. wire. In our opinion this is a most 
commendable practice. We know that wire coiled on a gun 
adds enormously to its strength, and in the case of steam pipes a 
very great accession of strength to resist bursting force is 
gained. The screws are revolved by two sets of triple-expansion 
engines, each set capable of developing 6250-horse power. The 
cylinders are 40in., 66in., and 10lin. in diameter; stroke, 66in. 
All the cylinders are jacketted. The cylinders are carried on 
extremely massive double-legged box columns. The bed-plate 
and columns are unusually strong; in fact, it is not difficult to 
see that all the machinery is of dimensions very much in excess 
of that actually required, the idea being in keeping with Messrs. 
Laird’s practice, which is to provide a large excess of strength 
in everything. The wisdom of this was well illustrated when 
these enormous engines were running at full speed. The vibra- 
tion was hardly perceptible even at the stern, and in the ladies’ 
cabin it was difficult to determine whether the engines were 
running or not. Steel is freely used in the moving parts of the 
machiuery. The reversing gear is by Allen, and is very rapid 
and noiseless in its action. The shafting is of steel, and is 
hollow. It was made by Krupp, of Essen. The crank shaft is 
204in. diameter, the tunnel and propeller shafting being 194in. 
and 20jin. in diameter respectively. The thrust block is 
unusually large, and is of the adjustable open “ horseshoe” 
pattern. All the main shafting bearings are of white metal, and 
ample surface is provided. Theglands in the engines are packed 
with the United States Company’s metallic packing, and through- 
out the long trial trip, with the engines at full speed the whole 
time, all the glands not only remained tight, but the piston and 
slide rods were as bright as possible, and no trouble was experi- 
enced on this head whatever. Chadburn’s deck and engine-room 
telegraphs are supplied, also helm and bridge telegraphs, Chad- 
burn’s engine-room counter is used, and on the bridge Alison’s 
motograph—a very useful and ingenious invention—is supplied 
for each engine. The motograph is of simple construction, and 
is actuated by a current of air contained in a copper tube leading 
from the engine-room to the bridge. It is of great value to the 
captain, officer, or pilot on the bridge, as it at once assures them 
that their orders are being executed, and removes all anxiety on 
their part as to which way the engines are going, thereby 
enabling the officer in charge to at once have the engines 
stopped or reversed, and thus avoid collision or other damage 
that might occur from any misunderstanding of the orders 
transmitted from the bridge. The motograph also shows on the 
bridge the number of revolutions the engine are making. It 
also registers the direction in which the engines were last 
moving—ahead or astern, as the case might be, and remains so 
until the engines are again reversed, and it also obviates the 
necessity of a man standing by in the engine-room to reply to 
the bridge, the engines themselves automatically indicating 
the reply on the motograph. Lubrication on the main 
engines is most ingeniously effected by means of Bischoff s 
lubricators. Auxili condensers are placed in each engine- 
room to take all the exhaust steam from the winches and 
small engines, galley, &c. Each of these condensers is fitted 
with an independent air pump and circulating pump. An 
excellent installation of fire pumps is supplied. The engines 
are separated by a water-tight bulkhead, extending to the upper 
deck. Above the bulkhead is a passage-way running fore and 
aft, in which are the quarters for the firemen. Baths and wash- 
houses are supplied for them, and such are the good arrange- 
ments made that it is never necessary for them to go on deck, 
and they are thus protected from unnecessary exposure. The 
arrangements for the ashes and refuse is very good. In each 
stokehold is one of Higginson’s ash hoists. A trunkway in the 
middle line of the ship leads down and then divides into two 
arms, which go to the side of the ship. Flaps and outside doors 
are fitted, and the ashes are thus got rid of without annoyance 
or exposure to anyone. 

The slides for the high-pressure and intermediate-pressure 
cylinder are of the piston type, and in the low-pressure cylinder 





the long D slide is fitted with a balance back. All the slide rods 
are balanced. The slidevalves are worked by the ordinary link mo- 
tion of the single bar type. Tail end piston-rods for the cylinders 
are not fitted, but the shoes on the piston-rod heads and the guide 
plate of the column are given very large surfaces. The pistons 
themselves are very deep. Condensers are placed at the back 
of the engines, and are of the usual surface pattern. The air 
umps are driven by a rocking lever off the H and L crossheads. 
ese are the only engines driven in connection with the main 
engines. Bilge, feed, and each circulating pump are driven by a 
pair of independent engines, made to a special design by Messrs. 
Tangyes, who have supplied many similar engines to Messrs. Laird. 
There are two three-bladed steel propellers, their diameter 
being 18ft. and 32ft. pitch, The total blade area is 186 square 
feet, and the total disc area is 509 square feet. The bosses are 
of steel, and are 4ft. 6in. in diameter. The bosses are recessed 
to admit the flanges of the blades. They are so constructed 
that when the blades are fitted the boss is as spherical as 
possible; covers are fitted on the after end of the bosses, and the 
whole is a very complete job. A peculiar feature in the stern 
is that there is an aperture similar to that in the single screw 
vessels. This aperture is of great service, as it enables the 
propellers to be run at greater efficiency, besides preventing any 
vibration. It also facilitates the turning of the ship. A distin- 
guishing feature of the Columbia is the excellent electric light 
installation. It is seldom, indeed, that such a complete plant is 
seen, except on board warships. The plant consists of three sets 
of combined engines and dynamos, supplied by Von Bremen in 
conjunction with Siemens Brothers, of London, The dynamos 
are compound wound, and are of Siemens’ latest type. 
Current is delivered at an electro-motive force of 110 volts. 
The plant is in duplicate, the third set being for daylight 
use. The spindle of the armature revolves in long phosphor 
bronze bearings. The engines are compound vertical and direct- 
acting. The shaft is coupled direct to the armature spindle, 
and engines and dynamo are bolted to one bed-plate. These 
engines are of very design and make. The cranks are 
balanced, and massive fly-wheels are fitted. The engine and 
dynamos make 350 revolutions per minute. The main cables 
are led to a large slate-based hard wood main switch-board. 
Each circuit has its own main switch cut-out, voltmeter and 
ammeter, these last being “dead beat” in their action, and are 
by Schaffer and Budenberg, who also supply all the gauges used 
throughout the ship. The lamps are incandescent 110 volt 
lamps, by Edison and Swan; they are of the “capped” kind. 
For the saloons frosted globes are fitted. Group lamps are sup- 
plied for the masthead and side light. While running the light 
was wonderfully steady, and no fluctuations in the current 
could be detected. All the lamps are of 25-candle power. 
All the cables and leads are enclused in hard wood casing, 
and the insulation is of the highest class. Something like six 
miles of cable are used throughout the ship, the switches 
and contents being of very good design and make. A complete 
set of electrical bells, &c., is fitted throughout the ship. On 
her trial trip the ship made two runs between the bar lightship 
and the north-west lightship. The engines made 74°0 revolu- 
tions, giving a true mean speed of 19°05 knots. Then a run 
from the north-west lightship was made to Point Lynas. The 
average revolutions were 75°5, giving a speed of 20°0 knots, or an 
average of a run of 45 knots continuous steaming gave 19°77 knots. 
During the whole of the trial the boilers made steam easily, and 
the safety valves were lifting all the time. No stoppage on 
account of hot bearings occurred ; in fact, everything passed off 
without the slightest hitch. 

Since the Columbia started on her first voyage, July 19th, 
1889, she has completed three voyages to New York and back. 
The daily running, time occupied on voyages, and average 
speeds, are given in the following statement. This gives the 
average speed on voyage, taking all weathers. When in good 
trim at the end of a voyage she has twice run the distance from 
Southampton to the Elbe, a distance of 411 knots, in 20 and 
20$ hours, giving a speed of 20°55 and 20°04 knots per hour 
respectively. Report from ship after last voyage says, “ Every- 
thing satisfactory ; engines working uninterruptedly smoothly.” 





| First voyage. | Second voyage. | Third voyage. 

| South- New | South-| New | South-| New 

, ampton York to) ampton York to) ampton|York to 
to New South- | to New! South- | to New South- 

| York. | ampton 








ork. P York. pt 








knots _ knots | knots | knots | knots’ knots 
First day.. “ 153 | 2 373 872 | 875 878 
Second ,,.. .. ..: 448 | 418 473 423 | 448 434 
Third ;,.. .. ... 461 | 481 476 436 | 453 | 487 
«sas ss 474 | 433 453 | 420 | 392* 426 
an. i 66 <n oe 464, 447 459 | 449 | 451 | 430 
Sixth »,-. .- «| @0 | 438 474 433 | 473 | 426 
Beventh,, .. .. .. 459 447 334 434 457 | 452 
hth ,, .. «. «| 169 | 429 — | le — | 9% 
Total distance .. ..' 3073 | 3086 3042 | 3086 3049 | 3078 

'd.h.m.! d.h.m.} d.h.m. d.h,m./ d. h. m,) d. h.m, 

Time occupied.. .. 6 21 25; 6 19 0} 6 18 20) 6 22 30) 6 23 57) 6 22 30 


knots knots | knots knots knots | knots 
sone pay ory oo es! 18°5D | 18°98 18°75 18°53 | 18°16 18°5 
Speed on tday .. 19°15 19°49 19°23 19°31 | 19°11 19°44 

















Note.—The falling off on day marked * was due to three of the boilers 
being shut off for several hours, owing to the breakage of a valve. 

Norr.—Forty-five minutes is added to each day going to the westward 
and is deducted coming east, to allow for difference in longitude. 








AN IMPERIAL INSTITUTE OF MINING 
ENGINEERS. 


A MEETING of great interest to the mining engineering profession 
will shortly be held in Sheffield—a meeting of the Federation of 
Institutes of Mining Engineers. It is several years now since the 
questions were put by the late Mr. T. W. Bunning, the esteemed 
secretary of the North of England Institute of Engineers—‘‘ Have 
the mining engineers in the United Kingdom any institution 
sufficiently well organised effectively to represent their interests 
in that quarter where those can best be promoted ?” and ‘‘If not, 
what steps had best be taken to have them so represented?” Mr. 
Bunning was not the first who had thought on the subject ; it had 
been spoken of frequently by members of various institutes, 
and local attempts at amalgamation had been made, especially by 
those who in the Midlands carry on an important work with very 
inadequate means. But his was the first suggestion of a definite 

heme, the first proposition ever laid before the mining institutes 
of the country with any show of support or influence behind it. It 
was in the place where the value of association had most been 
experienced that the scheme found the greatest favour. The North 
of England, tbe parent of the mining institutes of the countr: 
appreciated the possibilities of the proposal, the influence whic’ 
might be obtained by a union of all the institutes, a co-operation of 
all the mining engineers of the country, and warmly favoured 
Mr. Bunning’s scheme. His proposal was to found upon 
a federation of the existing mining institutes an Imperial 
Mining Institute, to be supported by subscriptions from the 
various local societies, which would have charge of the 
printing and publication of the transactions of the various insti- 











tutes; all papers and discussions of the federated societies would 
be sent to ee Ey in London, and, being approved, be 
rinted and forwarded to all bers of the federated institute, 
embers of local who declined to be members of the 
federated —r would receive the transactions of their own 
society as usual, but would not be entitled to those of the other 
federated institutes, On the face of it there seemed to be a good 
deal to be said in favour of such a federation; there certainly 
appeared to be more to gain than to lose by it. There were and 
are eight or nine mining associations in the country—the North of 
England, the Midland, the Chesterfield, the North and South 
Staffordshire institutes, the Mining Institute of Scotland, and the 
South Wales Institute of Engineers, and the Mining Institute of 
Cornwall, There are others besides these more or less interested 
in mining, all of which discuss questions of local mining interest 
as they arise, and pay some attention to matters of greater scope, 
to matters which are of importance to the whole mining com. 
munity. Sometimes they essay to speak on matters affecting 
legislation, to bring influence to bear on Government or on the 
doings of Royal Commissions, For instance, in the case of the 
Royal Commission on Accidents in Mines, several societies rendered 
what aid they could, The Midland took up the question of out- 
bursts of gas, and received the thanks of the Commissioners for 
the service done; but their conclusions were not of such force, had 
not so much weight, as would kave been accorded to a communi- 
cation of an Imperial Institute on the same subject. In the ordinary 
working of the societies some subjects will naturally be discussed 
by the whole of the existing Institutes. Decisions may be 
arrived at, but these cannot have the weight which the well- 
matured decisions of the whole of the mining engineering ability 
of the country concentrated in one united institute would have, 
In many cases the knowledge of local institutes must be partial, 
and their decisions might be modified by a fuller acquaintance 
with the condition of affairs in other mining districts. There is 
loss of labour in this sort of discussion, erroneous opinions may be 
formed, whilst both might be avoided by the existence of one 
united body representing the whole educated mining opinion of 
the country on any matter under discussion. The local institutions 
are of great value, and do most important work in their own 
districts ; but an institute such as Mr. Bunning proposed might raise 
the status of the profession throughout the country, and do every- 
thing for the mining engineer which the Institute of Civil Engineers 
does for its mem membership with it becoming a valuable 
credential all the world over. The scheme has been laid before the 
mining institutes of the country, but has not met with the general 
acceptance which it —- to deserve. To a meeting at which, 
under the presidency of Sir Lowthian Bell, the matter was discussed, 
only five of the institutes sent delegates—the North of England, 
the Midland, the Chesterfield, and the South and North Stafford- 
shire. The representatives of these were warmly in favour of the 
scheme; but most of the other institutes gave it the cold shoulder, 
However, details were discussed, and eventually a working arrange- 
ment, a basis of federation in which before very long all the insti- 
tutes of the country will probably join, was laid down, There is 
nothing pretentious about the arrangement. The local institutions 
which have given their adhesion to the movement will retain their 
independent existence, and continue to do the work they have 
hithertodone. Papers of general interest read before any institute 
will, however, be sent to the federated members of each institute, 
and thus the way will be opened for arriving at the collective opinion 
of the mining engineers of the country on any subject. Papers of 
merely local or temporary interest will also be printed by the 
Federation, but in a less exhaustive form than the more important 
one. It is optional with any member of any institute whether he 
joins the Federation or not. If he does not, he will receive the 
transactions of his own institute as usual], but the papers of the 
federated institutes will not come into his ion, It is clear 
that every institute will be the richer for this interchange of 
opinion, there will be an avoidance of that overrunning of work 
which at present obtains, and the discussion of each question is 
likely to be more thorough and complete than would otherwise be 
ble. The first meeting of the federated institutes will shortly 
held in Sheffield, and there will then be opportunity of forming 
an opinion as to what the of the is likely to be. 
It may be that this is the day of small things in connection with 
it, but the basis of the attempt is sound, and there is ground for 
the hope that in the future good work may be done by the 
Federation, 





Sati, 














TRIAL OF THE DYNAMITE GUN. 


THE long delayed official test for rapidity of fire of the dynamite 
= of the cruiser Vesuvius was completed in the channel of the 
laware, eastward of Patty’s Island, October 9th, and, according 
to all accounts, with satisfactory results. Commander Goodrich, 
chairman of the trial board, telegraphs the Navy Department that 
the test was successful to a degree not anticipated. The details of 
the trial are thus described by an eye witness:—After firing a few 
dummy shells to note the action of the firing valves the trial began. 
One regulation shell was first fired from each gun to satisfy the 
requirement as to the range. These shells are about 7ft. long and 
10in. in diameter, hold 200 lb. of explosive gelatine, and weigh 
483 lb., 5041b., and 5051b. respectively. All three were as steady 
in flight as a shell from a high-powered rifle, With a loss of pres- 
sure of 105]b, in the firing reservoir, the first shell fell 32 yards 
beyond the mile buoy; with a loss of 80 lb., the second fell 250 yards 
over the line; and the third, with a loss of 73 lb., ranged 100 yards 
beyond the buoy. The time of flight was between eleven and 
twelve seconds. This demonstrated conclusively that a loss of 
70 lb. in the firing reservoir would satisfy the contract as to range. 
It now remained to test the rapidity. The projectiles used in 
this test were not of the regulation pattern, but they weighed 
between 20]b. and 501b. more, being full calibre w and iron 
dummies. It was not expected that these dummies would be 
steady in flight, as the centre of gravity was not at the proper pint 
to insure steadiness, but they answe all purposes in testing the 
ators of loading and proving the capacity of the air reservoirs. 
he expense of using the regulation shell for this purpose would 
have been very great and quite unnecessary, Having steadied the 
ship in position in order that the firing in the narrow channel 
might not be interrupted, the word was given to begin the trial for 
rapidity. The port gun was first used, 
tarting with a shell in the gun, five shots were fired from the 
gun in 4min, 23secs., the losses of pressure in the firing reservoir 
at the different discharges being /0lb., 741b., 741b., 761b., and 
78 lb. respectively. The variation in the loss of pressure was due 
to the fact that the dummies vary several pounds in weight. 
The middle gun was then tried, and starting with the gun 
unloaded, the five shots were fired in 4 min, 48 secs. The losses of 
ressure in the firing reservoir were 105 lb., 109 lb., 114 Ib., 
104 Ib., and 96 lb. respectively. Five shells were next fired from 
the starboard gun in 6 min. 58 secs,, the losses of pressure in the 
firing reservoir being 118 lb., 112 1b., 105 lb., 120 Ib., and 118 lb. 
respectively. With one shell loaded in the port gun therefore the 
fifteen shots were fired in 16 min. 9 secs., or taking into considera- 
tion the time necessary to load all fifteen shells—that is, starting 
with the three guns empty—the fifteen shots were fired in 16 min. 


When the test began the air pressure in the storage reservoirs 
was 2000 Ib. per square inch. After the fifteen shots had been 
fired the pressure was between 1200 Ib. and 1300 lb. per square 
inch, which was sufficient for at least ten shots more. ad the air 
pumps been kept running during the firing five more shots could 
have been provided for. It is thus demonstrated that the Vesuvius 
can fire thirty shells—all she can carry—-without stopping to fill 
the air reservoirs. This is double the capacity demanded by the 
contract, and the rapidity was nearly twice as great as was required. 
-- US, Army and Navy Journal, 
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RAILWAY MATTERS, 


very good likeness of the late Sir Daniel Gooch is 
pcbeey Railway Press of the 18th inst, The literary part 
ye this paper is set up by the Linotype machine, 


Tux London and North-Western standard third-class 

+ bas increased in length, since 1872, from 304ft. to 42ft., and 
the weight has increased from 10 tons to 18 tons. The seating 
apacity has grown from fifty passengers to seventy; or while the 
waght bas ine eighty per cent., the gain in seating capacity 
is only forty per cont. 


Aw engineer, Herr Kéchlin, has applied to the Swiss 
Federal Council for authorisation to construct a cog-wheel railroad 
to the summit of the Jungfrau from Lauterbrunnen. A second 
application for @ concession has been made to the Bundesrath by 

err A. Trautweiler, the — of the Briinig railway. Herr 
Trautweiler proposes to build the railway entirely underground, 
reaching the summit of the mountain by means of a tubular 
tunnel. The cost is estimated at five and a quarter million francs, 


Tur record of train accidents in the United States in 
August, includes 81 collisions, 82 derailments, and 6 other acci- 
dents ; a total of 169 accidents, in which 51 persons were killed and 
953 injured. These ts are classified by the Railroad Gazette 
as follows. Collisions:—Rear, 40; butting, 32; crossing and 
miscellaneous, 9; total, 81. Derailments:—Broken rail, 1; loose 


read rail, 3; broken bridge or trestle, 6; defective frog, 1; 
br wheel, 2; broken axle, 7; broken truck, 2; failure of coup- 
ling, 2; fall of brake beam, 3; misplaced switch, 2; careless run- 
ning, 3; bad loading, 1; cattle on track, 6; shout, 7; landslide, 
9. accidental obstruction, 1; malicious obstruction, 6; unexplained, 
97; total, 82. Other accidents:—Boiler explosion, 1; broken 
varallel or connecting rod, 1; broken axle, 1; miscellaneous, 3; 
total, 6; total number of accidents, 169, 


Enoisu and Scotch engine drivers, according to a letter 
in the Philadelphia Press, “ receive from 1°82 dols, to 1:50 dols, for 
twelve hours’ labour, with 20 cents per hour for overtime. There 








ure two classes of runners, and a second-class man must run an | 


engine two years before he can be promoted to first-class. If he 
has ill luck, or has violated any rule, he is fined a shitling a day for 
a specified time, instead of being suspended or discharged. A fire- 
man must fire an engine six years before he can stand examina- 
tion for promotion to second-class engine runner. As aclass, they 
simp'y earn money enough to live upon. French engine-runners 
receive from 2 dols, to 2°20 dols. for ten hours’ work, with 25 cents 
per hour for overtime. In Germany and Belgium, 1°50 dols, is 
about the pay of engine runners.” The Press has certainly not 
erred on the extravagant side in these figures, 


Tux construction of new railroads in the United States 
during the first half of 1889 amounted to 1522 miles, this mileage 
being divided among 123 different lines. The total amount is 
rather less than half of that reported for the same period in 1888, 
although the mild winter of 1888-9 was unusually favourable to 
track-laying in the Northern and Western States. The total mile- 
age for 1888 was about 7100 miles, and taking the same ratio for 
this year, the report for the first balf would indicate a total in- 
crease of railroad mileage in 1889 of about 3500 miles. It is not at 
all likely to exceed that. The average length of the lines built 
this year is between twelve and thirteen miles, and this clearly 

roves that the new construction of this year is chiefly of short 
et branches, and feeders. No long lines or extensions—like the 
Montana line of the St. Paul, Minneapolis, and Manitoba, or the 
Kansas lines of the Rock Island—are now in progress, nor does it 
seem at all probable that any will be undertaken at present. 


A creat number of American trestles must now be 
about worn out. The crop of failures is growing heavier. A 
recent number of the Engineering News says bridge and trestle 
accidents are reported as follows: A derailed freight car struck the 
end post of an iron bridge on the East Tennessee and Virginia and 
Georgia Railroad near Newcomb, Tenn., on August 28th, and the 
bridge gave way, throwing eight cars into the creek. A temporary 
trestle on the Cape Fear and Yadkin Valley Railroad, near Ger- 
mantown, N.C., built over a recent washout, gave way under an 
engine on August 28th. Five trestles on the Oregon Railway and 
Navigation Co.'s line were destroyed by fire on August 27th. A 
trestle on the Denver and Rio Grande Railroad, near Chama, N.M., 
was destroyed by fire recently. A wooden highway bridge over 
the Bear River, near Maryville, gave way under a drove of cattle 
Aug. 28rd. The timbers were found to be rotten. The Campbell 
Ave Bridge at San Francisco, gave way under a team, Aug. 29th. 


Tue London and North-Western Railway Company 
has a capital of £105,600,000, annual revenue £10,300,000, and an 
annual expenditure of £5,300,000. The number of persons 
employed - the cempany is 60,000, and in the locomotive depart- 
ment, 16,000 ; the oe operated are 2500; there are 800 stations; 
30,000 signal levers are in use; there are 13,500 lamps lighted every 
night; there are 1400 cabins; the number of passengers carried 
annually is 57,000,000; weight of tickets issued, fifty tons; number 
of tons of goods and minerals carried, 36,000,000 annually; engine 
mileage per year, 55,525,334. Last May, with a mileage of 
4,750,000, they had with these passenger trains only one hot crank 
pin, and with the goods trains two such failures, and they had only 
one failure of a connecting rod for both goods and passenger 
trains. Talking to the American engineers in May, Mr. Webb 
said:—‘‘The number of tons of water consumed was 20,000 
tons per day; coal used, 2700 tons ~ day ; = of water 
evaporated per pound of coal used, 7°45, uring the year, 
beyond the ordinary services, they had run 41,314 special 
passenger trains, 47,233 special goods trains, 78,285 special cattle 
and mineral trains; total, 166,832 trains. The company owned 
53,000 wagons, 5600 carriages, 3200 horses, 3100 carts, 2500 
engines, and 20 steamships. The Crewe —_ works occupied 
116 acres, of ground, the covered area being 36 acres.” 


As bearing on the discussion which has taken place as 
to the punctuality of railway trains, the following respecting the 
running of trains on the Great Eastern was given in a letter to the 
Timesfrom Mr, Ackworth, ‘‘Butmuch moreimportant than isolated 
instances are the general averages and percentages. Here is the 
return of all the trains on the line for July last :—- 
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August, naturally, with its seaside and Bank Holiday traffic, is 
less satisfactory. It is as follows :— euihie 
Number 








of trains Percentage. 
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“Whether this is better than can be shown by any other line, I 
have no means of judging, But that it is a most creditable record 
1s an assertion which is not likely to be contradicted. Cer- 
tainly no practical railway man who knows what Bank Holidays 
mean, to say nothing of waiting at Doncaster, at Cambridge, or 
at nee a for ‘‘foreign” companies’ trains, is likely to 
Sneer at it,” 





NOTES AND MEMORANDA. 


THERE are, it is said, over 1,000,000 miles of telegraph 
wire in the United States, or enough to encircle the globe forty 
times. It is estimated that 250,000 persons are engaged in business 
depending solely on electricity. About 400 miles of electric railway 
are in operation, and much more is under construction. 


Tue Union Steamship Company’s Royal Mail steamer 
Tartar, which left Cape Town at 5,42 p.m. on October 2nd, 
arrived at Southampton at 8.50 a.m. on Sunday, the 20th inst., 
her gross passage being 17 days 15 hours 8 minutes, and her net 
steaming time 17 days 10 hours 28 minutes, the distance run being 
5979 miles, giving an average speed of 14°3 knots per hour over the 
whole course. 


A New alloy, constituted as follows, is said to practi- 
cally resist the attack of most acid and alkaline solutions:— 
Copper, 15 parts; tin, 2°34 parts; lead, 1°82 parts; antimony, 1 
part. This alloy is, therefore, a bronze with the addition of lead 
and antimony, The inventor claims that it can be very advan- 
tageously used in the laboratory to replace vessels or fittings of 
ebonite, vulcanite, or porcelain for many purposes, 


Reports from Mammoth Hot Springs, Yellowstone 
Park, dated September 11th, state-that in the last twenty-four 
hours there have been great convulsions of nature, and subterranean 
commotion was followed by tr dous explosions of gas and steam 
in the Upper Geyser Basin. As a result all the system is in active 
outbreak, the large geysers being especially demonstrative. The 
Giant and Giantess are in furious activity, as are many others 
which have long lain dormant, and was supposed to have been 
extinct. 


AccorDING toa paper by Mr. W. H. Preece, read before 
the British Association, on some experiments carried out by him to 
verify Sir W. Thomson’s ‘‘ Law of Diffusion,” which states that an 
alternating current enters only a short distance into the heart of a 
thick round copper conductor, the best form for an alternating 
current conductor is tubular ; and they also brought out the curious 
fact that the fusing current in iron wires varies largely, it taking 
considerably less current when alternating than when continuous 
to melt the same-sized wire. Mr. Ferranti’s selection of tubular 
conductors anticipates the sanction of this experimental verification, 


Dr. KukentTHuat, who, with Dr. Walter, has been away 
this summer making explorations in the Arctic regions round Spitz- 
bergen, has just returned to Bremen, and has reported to the 
Geographical Society of that place, at whose expense the expedi- 
tion he commanded was fitted out, that he has discovered a new 
and important ocean current flowing through the whole length of 
the Olga Strait from north to south, turning south-eastwards off 
King Charles Land. It was observed everywhere and at all times 
from North-East Land to the Ryk Yse and King Charles Land. 
Only m the shallow coasts was it overcome by the ebb and flow of 
the tide. 


An American railroad contractor, Steven Heaton, from 
Colima, bas been an eye-witness of the late eruption of the volcano 
of Colima, which is thirty miles north of the city of the same name 
in Mexico. This volcano has its crater at an elevation of 12,000ft. 
above the sea level, and is very active, intermittently throwing up 
acolumn of smoke and red-hot ashes hundreds of feet in the air. 
These spasmodic eruptions occur about ten or twelve times a day, 
and are followed by reports similar to the discharge of artillery. 
It is not known whether or not any lava is being thrown out, as 
the red-hot ashes make investigation impossible. At night the 
sudden eruptions present the appearance of fireworks of a gigantic 
character. These sudden outbursts illuminate the country for 
miles around, and the spectacle is a grand one, 


Durine the year 1888 the number of persons employed 
in and about all mines in the United Kingdom of Great Britain 
and Ireland, together with the Isle of Man, amounted to 592,656, 
of whom 5680 were women above ground. The number, exclusive 
of those employed on private branch railways and tramways and 
in washing and coking coal, was 578,417, of whom 5357 were 
women, the aggregate increase being 10,391. The number of fatal 
accidents was 885, and the total number of deaths occasioned 
thereby 960, being an increase of four in the number of fatal 
accidents, and a decrease of ninety-one in the number of lives lost, 
compared with the totals of the preceding year, the ratio of fatal 
accidents and deaths to persons employed being 1°660 per 1000, as 
compared with the higher ratio of 1°850 of the year 1887. This 
death rate is more favourable than in any preceding year. 


AccorDING to a paper on the “ Determination of the 
Latent Heat of Fusion from the Reduction of the Freezing Point,” 
by J. F. Eykman—Jour. Chem. Soc. No. 320—the formula given 
by Van’t Hoff—Abstr,, 1888, 780—for the molecular reduction of the 
freezing point, 0:01976 T?/w, where w is the latent heat of fusion 
of the solvent, may be employed for caiculating the latent heat of 
fusion. Adopting Raoult’s general law for the molecular reduction 
—Abstr., 1886, 763—we get 0°01976 T?/w=0'62 x mol. wt., orw= 
0°032 T?/ mol. wt. The results for the heats of fusion of a number of 
substances calculated from this formula do not agree with those 
obtained directly, however, and this is found to be due to the 
incorrectness of Raoult’s general Jaw. If the number for the 
molecular reduction obtained by experiment be employed a much 
better agreement is obtained, as the author shows for a number 
of substances for which he has determined the molecular reduction. 


In their report on the river water companies supplying 
London water during September, Mr. William Crookes, F.R.S., 
Dr. William Odling, and Dr. C, Meymott Tidy, say :—‘‘The supply 
for the past three months has been characterised by presenting a 
notable uniformity of composition throughout ; as is especially 
shown by a comparison of the results furnished by the water dis- 
tributed by the companies taking their supply from the Thames. 
The mean amounts of organic carbon present in the successive 
months’ supplies were found to be ‘137, ‘188, and ‘138 part 
respectively in 100,000 parts of the Thames derived water ; while 
the maximum amount of organic carbon met with in any single 
sample examined in July was ‘153 part, in August ‘151 part, and in 
September ‘148 part in 100,000 parts of the water ; these maximum 
rg of organic carbon corresponding as nearly as may be to 

ut just over a quarter of a grain of organic matter per gallon, or 
about 1lb. of organic carbon in 124 tons of water. Thus, a man 
drinking a pint of uncooked water per day would in sixty-one 
and a-half years have consumed 0°625 lb. of organic matter, chiefly 
vegetable, 


Ty a paper on “ Electrolysis of Cryolite,” Mr. W. Hampe 
—Chem, Soc. Jour.—says :—‘‘ By the electrolysis of cryolite, or 
mixtures of cryolite and sodium chloride, some investigators have 
obtained aluminium bronze, others have not; the success of the 
former is due to the use of a solid copper negative electrode, and 
the failure of the latter to the use of molten copper for that 
urpose, The author’s experiments indicate that when the electro- 
Fysie takes place near the melting point of copper, bubbles of 
sodium vapour come off and burn at the surface ; any aluminium 
set free is in such a finely divided state that it almost all combines 
with the fused cryolite to form the subfiuoride ; but when the 
electrolysis is conducted at lower temperatures the sodium separates 
in a liquid state and gives rise to larger aggregations of aluminium, 
which consequently expose a smaller proportion of surface, and are 
less rapidly attacked by the molten cryolite ; nevertheless, some is 
attacked, and the yield of aluminium alloyed with the copper is 
always much below theory. The alloy has a lower melting point 
than copper, and therefore melts off the electrode and drops to the 
bottom of the crucible. By mixing salt with the cryolite, the 
melting point of the latter is lowered, and the electrolysis may be 
conducted at a lower temperature. 








MISCELLANEA. 


Tue Académie Nationale of France have just awarded 
Mr. Frederic Nell, London, their gold medal of the first class for 
the Victor turbine. 


A Micuiean canal is being talked of. It would con- 
nect Grand Rapids with Holland and Lake Michigan. The esti- 
mated cost is 2,000,000 dols. 


Business men of Johnstown, Pa., have raised a fund 
of 1000 dols., and will bring a test suit at once against the South 
Fork Fishing Club to determine their responsibility for the breaking 
of the South Fork (Conemaugh) dam and the consequent damage. 


CoLonEL GiLLxspix, who is in charge of the improve- 
ment of the Sandy Hook entrance to New York Harbour, 
announces that the work of deepening Gedney’s Channel is practi- 
cally completed, it being 1000ft. wide and 30ft. deep or more— 
generally 31ft. to 35ft. 


Tue Corporation of Cheltenham have called in Messrs. 
Bailey Denton, Son, and North, of Palace-chambers, West- 
minster, to advise on the best measures to be adopted to prevent 
the flooding of basements in the neighbourhood of the promenade 
of the town from the sewers in times of heavy storms. : 


A SPECIMEN has. been sent us of a brass name-plate 
made by Messrs. Rothwell and Co., Bradford, for the use of 
machinists, patentees, and others, by a process which is not de- 
scribed, but which preduces very good results, The letters are 
level with the surface of the plate and surrounded by black 
enamel, or are sunk and filled with enamel. They are very clean 
edged, and the appearance of the plate is good. 


THE commerce of the Lake Superior region continues 
to grow. In July last, the Sault Ste. Marie Canal, which forms 
the gateway, locked through 1606 vessels of all descriptions, 
including 1067 steamers. This is the heaviest business of any 
month in the history of the canal. The total registered tonnage 
amounted to 1,163,502, and the freight tonnage was 1,251,000. 
_ of 672,000 tons of freight passed through in a single 

ay. 

Tue Journal of the Franklin Institute for October 
contains a report of trials made by Chief Engineer Isherwood to 
determine the relative efficiency, in proportion of weight of steam 
used to weight of water lifted, of a reciprocating pump, a rotary 
pump, and of a steam syphon pump. The number of pounds cf 
water raised 17‘66ft., per pound of steam used, was in the three 
cases 135°6, 108°6, and 37°4. The reciprocating pump is thus—at 
all events when new—-70 per cent. better than the steam jet pump, 
and 20 per cent. better than the rotary. 


TuE reported Nicaragua Canal trouble with the Govern- 
ment of that country is said by Dr. Horatio Guzman, Minister to 
the United States from Nicaragua, to be a report inspired by parties 
who do not wish to see the canal built by the present company. 
There are some differences of opinion on minor details of purely a 
business character, but wholly unimportant. Dr. Guzman expects 
to see the work of digging commenced ina very short time. A 
report reaches us vid San Francisco, as we go to press, that the 
whole difficulty has been arranged by the American Minister. 


TueE Westinghouse-Edison electric light suit, which has 
been argued for some time past in Pittsburg, was dismissed on 
October 5th by an opinion of Justice Bradley, of the United States 
Supreme Court. This suit was brought on the use of the fibrous 
carbon or incandescent conductor in an air-tight globe, and the 
point at issue was the form and substance of the conductor. 
American papers say the court holds that the claim of the Westing- 
house interest to priority of invention in the fibrous carbon fila- 
ment is not valid, as Edison had accomplished the result before 
Sawyer, Mann, or Westinghouse. 


THE new lock in place of Old Windsor Lock, now nearly 
reconstructed, will be the finest on the river, being 135ft. long, and 
over 18ft. wide, and will contain 6ft. of water at the lowest summer 
level. The concrete sides are faced with blue Staffordshire bricks, 
the gates and posts are of English oak, the work throughout being 
of the most durable character. Wooden stages have been erected 
at each end for the transhipment of cargoes, which will be con- 
veyed over a tramway from one vessel to another, the navigation 
cut having been stopped. The whole of the water from the upper 
stream now flows along the whole course of the river. 


THE Consul, in London, for Chili, Mr. Arthur G. 
Kendall, in reply to an inquiry made by the Secretary of the 
London Chamber of Commerce, says:—‘‘ I should say that electri- 
cal machinery and electric lighting apparatus imported into Chili 
would come under the general head of machinery, and be subject 
to an ad valorem duty of 15 percent. Motors of any class and 
such like have a fixed valuation of 25 cents per kilogramme. The 
exchange is adjusted periodically. The latest tariff I have is dated 
1888, but should the interested parties to whom you refer wish to 
consult it, I shall be happy to allow them to do so at this office— 
Chilian Consulate, 50, Old Broad-street, E.C.” 


THE question of the projected bridge across the English 
Channel was brought before the Société des Ingénieurs at their 
meeting held on Friday evening. In the course of the discussion, 
M. Eiffel proposed that a second meeting should be held to 
examine the project, which, on account of its great importance, 
should be studied by as many as possible of the members of the 
Society of Civil Engineers. A correspondent of the Standard says 
he is informed that the promoters of the scheme of the Anglo- 
French bridge, stretching from Cape Grisnez to Folkestone, intend 
to apply to Government for the necessary concession as early as 

ssible, so that the matter may be brought before the French 

arliament without delay. 


AT a recent meeting of the City of London College 
Science Society, Mr. Henry Adams, M. Inst. C.E., read a paper on 
‘* Apparatus for Weighing.” After describing in detail the prin- 
ciples upon which various lever balances depended for their 
accuracy and sensitiveness, he showed the application of compound 
levers to an ordinary weighbridge, and of a steel yard to coal 
weighing cranes, He then described the Duckham and other sus- 
pended weighing machines, and closed by a reference to the latest 
invention for weighing goods while suspended upon a crane, that of 
Mr. Shapton, of the firm of Sir W. Armstrong, Mitchell and Co. 
The lecturer believed that this invention was based upon sound 
principles, and contained in itself the elements of success, 


A COMPETITION was instituted this year by the Dun- 
kirk Chamber of Commerce, who had in view a practical trial 
of the utility of oil in aiding a ship to weather astorm. The com- 
petitors were the masters of the schooners engaged in the Iceland 
fisheries, of which Dunkirk equips no fewer than a hundred every 
year. The first prize—£4—has been awarded to Captain Bruxelles, 
of the schooner Perle, who reports as follows:—‘‘On April 21st, 
while off Portland, we encountered an east-south-easterly gale, 
attended with snow. We endeavoured to stand out to sea with 
closely-reefed sails, but were unable to clear the Westman Isles. 
We then resolved to attempt to pass between these isles and the 
mainland. The tempest was then at its height, the sea was making 
a clean breach over the ship fore and aft, and we were in great 
danger of foundering. I directed two bags containing tow, 
saturated with oil, to be placed astern on port and starboard 
quarters. Almost instantaneously the sea moderated, fand although 
the swell was still heavy, no waves broke over the shia, I amin a 
position to state that a pint and a-half of oil per bag is sufficient to 
calm the sea for about two hours.” Similar acccuuts are given by 
other masters who have handed in reports on the subject to the 
Chamber of Commerce. 
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LETTERS TO THE EDITOR. 
We do not hold selves responsible for the opinions of our 
a ow Correspondents] 


THE EFFICIENCY OF STEAM ENGINES. 


Sin,—The article which appeared in THE ENGINEER of the 13th 
September induces me to take part in the discussion raised by 
Professor Kennedy's report on the engines of thes.s. Meteor, at 
the Mechanical Engineers’ Institute. The principal object of the 
debate was the comparison between these engines and the standard 
or perfect engine. On the question of hydraulic motors there is no 
misunderstanding—it is agreed to compare the real engine with an 
ideal perfect engine ay to be realised, the work of which 
would be represented by the product of two factors—First, the 
available weight of water; and secondly, the difference of the 
water levels in the upper reservoir, which is constantly fed, and 
that of the lower one, which is constantly emptied. It is supposed 
that a pound of water falling from a height of lft. in a perfect 
machine is capable of the work of one foot-pound ; and this is what 
is meant by the word weight, and is considered to apply to all 
heights within our reach. Therefore, if the available difference 
of the levels be H—H!, for each pound of water which passes a 
perfect machine would do the work of H—H! foot-pounds. By 
this standard it has been found useful to compare all hydraulic 
wheels, turbines, impulse or pressure turbines, kc. The under- 
shot wheels, with the water quitting the wheel while still 
endowed with momentum, would only give a maximum return of 
50 per cent. of H—H}. The overshot wheels lose a portion of 
the height of the fall because the water jumps away from the wheel 
before it attains the lower level. Comparison of the former with 
the standard has led to the avoidance of the shock of water on 
entering the wheel, and to reduction of the speed of water to zero 
on its passing out of the wheel—both within possible practical 
limits. 

The Poncelet wheel is a type of the improvements brought about 
by this comparison, and gives as much as 69 per cent. of useful force. 
The Sagahien wheel, a still further improvement, gives as much as 
90 per cent. under favourable circumstances ; this is a tide wheel. 
As to the overshot wheel, it has been shown that the effective height 
lost by | yr eager dispersement increases rapidly with the 
speed, and the practical conclusion is evident. In short, it is 
certain that improvements in the hydraulic wheels or engines, 
a pesanteur, are due, in a great measure, to the knowledge of the 
work which would be obtained by a perfect machine and the con- 
ditions it ought to fulfil to merit the title. These conditions are 
principally :—First, that there should be no loss of water by leak- 
age; secondly, that there should be no loss of motive height, either 
by the water leaving the wheel too soon, or finally, by loss of the 
momentum which has been imparted to the water; and thirdly, 
that the resistance should, at all times, be equal to the power. 
These three conditions are fulfilled by the Sagahien wheel to all 
practical purposes. 

I see no reason why what has been found so useful in improving 
the motors, @ pesanteur, should be despised in connection with 
thermic motors, the heat engines. Modern thermo-dynamics have 

roved that the possible work of a thermic motor is also expressed 

y two factors—tirst, the thermic weight; and secondly, the fall of 
temperature, that is to say, the difference between the upper tem- 
perature, that of the source of heat constantly fed, and the lower 
temperature, that of the source of cold—if I may so express myself 
—constantly emptied. The thermic weight is the number of foot 
pounds of work that the available thermal units would do in a 
perfect thermic motor for each degree of fall of temperature. If one 
thermic unit be taken at the absolute temperature ¢, the thermic 


weight is — foot pounds, The higher the temperature of the 





upper source is raised, the less is the available thermal weight per 
thermal unit. This is perhaps regrettable, but it is so. 

The fall of temperature, the thermic motor height, is equally 
well defined. For steam engines the upper temperature is that of 
the steam in the boiler; it is maintained by combustion in the 
furnace. The low temperature is that of the cold water in the 
condenser, if there be one, and it is maintained by renewal, as is 
the gas in the furnace. If there be no condenser the temperature 
is that of the atmosphere, for, in fact, the lower temperature in a 
perfect machine is that of the cold body, which subtracts the heat 
from the working fluid without heating itself, and then the work- 
ing fluid falls to this same temperature, and is compressed by 
the piston. If, then, ¢ is the temperature of the cold water or of 
the atmosphere, let us say the lower temperature, the fall of 
temperature is ¢ — ¢!, and for each available thermal unit, the work 


of a perfect thermic engine would be ms (t-—@) foot-pounds. The 


necessary conditions for realising this ideal are summed up in what 
is called the Carnot cycle. They present a strange analogy to 
those of the perfect cycle of the motors @ pesanteur. First, there 
should be no loss of heat by leakage from the working fluid 
coming in contact with the colder metal; secondly, there should 
be no loss of thermic motor height, that is to say, of temperature 
by premature escape of the vapour when it is hotter than the cold 
body; thirdly, the cycle of the four operations should be like that 
of Carnot, that is say, the temperature of the steam should be 
constant and equal to that of the hot body during the reception of 
the heat; constant and equal to that of the cold body during the 
emission of heat. The steam passes from the temperature of the 
hot body to that of the cold body by expansion, without receiving 
or losing heat; and finally by a similar process, but by compression, 
it passes from the lower to the higher temperature, and to its 
initial state. 

There is evidently great practical utility in estimating the losses 
of an engine—what is lost by leakage of heat, by premature dis- 
persion, by rupture of the cycle. Now, if any other standard be 
adopted than that I have just defined, one falls into an arbitrary 
conclusion, and exposes oneself to false, and perhaps, anti-economic 
deductions. To give an example of this, on September 29th, 1875, 
M. Hirn tried Logelbach’s engine with superheated steam and con- 
densation ; the available thermic weight was 0°30774c., and the fali 
of temperature (220 deg. — 15°85 deg.) = 204-15 deg.C. The 
maximum work that would be obtained by a perfect engine would 
be 0°3077 x 204°15 = 62°825 cal. at each stroke of the piston. The 
work of the imperfect engine was as shown by the indicator 
17°49 cal. ‘The return is then 17°") = 0278 On October 28th of 
the same year, M. Hirn tried the same engine with the same tem- 
perature superheated to 220 deg. C., but without condensation. If 
we suppose that the exterior temperature un this day was equal 
to 15°85 deg. C. like that of the water in the first trial, the avail- 
able fall will be the same, 204-15 deg. The available thermic 
weight per piston stroke being 0°3697 c., the maximum work was 
represented by 0°3697 x 204°15 = 75°474, and the return was 
75-474 = 0°186, the indicator accounting for 14 c. perstroke. It is 
79°47 
natural that the return should be smaller in this case, since a part 
of the available fall was voluntarily lost. It is as if the water had 
been permitted to run out of the bucket wheel much sooner than 
was necessary, for instance, by making it turn very quickly. 

But supposing the lower temperature to be deg. C.— 
212 deg. F.—we come to the conclusion that it is better not to 
condense, for the return is higher. In fact, the available fall 
would then only be 120, and the maxjmum work 0°3697 x 120 

14-00 218. ¢ 
364 0316; that is to say, 
13 per cent. higher. To continue: On the 29th the steam re- 
quired per horse-power was about 18 lb., and on the 28th of 
October 27 1b. These powers correspond to the returns 0°278 and 
0186. The trial of the Meteor gave a consumption of 15 1b, The tem- 
perature fell from 363 deg. F, to that of the condensing water, 


= 44°364 cal., giving as a return 





which I take at about 60 deg. F., differing from Professor 
Kennedy. Weshould then have ¢ — ¢ = 363 — 60 = 303, On the 
other hand, ¢ = 363 + 461 = 824. The available thermic weight 


per minute a = 6416 thermal units. The maximum work 


641 x 303 = 194,405 thermal units per minute. The return is then 
85,240 _ 9.438 
194,405 ; 
me to suppose, 

of temperature is less here ; that is to say, the fraction = 


0°368, while it is 0°414 in the trials of Logelbach. Brought to the 
same fall, the return would be about 0°389, corresponding more 
with the consumption. 

But how are these enormous losses of yield to be explained ? 
How are they to be lessened? The greatest loss of yield is produced 
by the steam being suffered to escape at a high temperature while it 
is still capable of doing much useful work. Let us take the tempera- 
ture of the steam at ¢ at the moment that the exhaust port opens: 
the whole portion of the fall from ¢, to ¢\—that is to say, t—7@ is 


lost ; and the loss of yield is equal to a ms °° which is enormous, as 


This is greater than the consumption of 15 1b. led 
But it should be remarked that the available fall 


a. 
is only 


the following figures will show :— 


Hirn. Kennedy. 

£9th Sep. 28th Oct. Meteor. 
Efficiency or fraction utilised .. 0-278 0186 0°438 
Loss of temperature in exhaust 0°364 O'438 .. 0°437 
Results of other losses... 0358 0°376 0°15 


It will be seen that the principal loss takes place at the exhaust 
when the still hot steam is lost; the same with the overshot wheels ; 
the water leaves them at a point above the lower level. To tell the 
truth, there is no pure steam at high temperature ; it is mixed with 
water, but this water is vaporised in process of exhaustion, and the 
preceding statement of loss is not much exaggerated. 

The other losses arise from leakage of heat, from exterior 
radiation, or from the influence of the metal walls, which trans- 
port the heat from the useful to the useless side of the cylinder 
by exactly the same physical process as steam would do it if there 
were leakages past the piston. In these leakages itis no longer the 
height of the fall which is lost, it is the thermal units which quit 
the engine, as if one part of the water were lost en route before 
working the hydraulic wheel by its weight, or as if the shock 
destroyed a part of its energy. Comparing the three trials above, 
it will be seen that it is these leakages of heat that have been 
lessened in the engine of the Meteor. Why? Perhaps because it 
is a triple expansion engine. In fact, the escapes of steam by the 
piston are here less pernicious, the steam still doing useful work 
after exhaust, except in the case of the low-pressure cylinder. 
Itis the same with the heat which escapes under the influence of 
the metal. 

To resume, I believe that the true study of the steam engine, 
with a view to progress, consists in establishing a more detailed 
balance sheet than we have hitherto done, while taking, as for the 
hydraulic wheels, Carnot’s ideal as a term of comparison. 

But if it were a question of estimating the power of an engine, 
and comparing it with that of others, it would be better to esti- 
mate the expenditure of heat per stroke of the piston, supposing 
that the water has been introduced into the boiler at a temperature 
uniform for all engines, viz., +32deg. Fah. I call this quantity of 
heat Q, and compare with Q all the quantities of heat valued. This 
method may lead to important conclusions, as I have shown in a 
memoir, ‘“ Heat Expenditure in Steam Engines,” published in 
connection with one by Mr. B. Donkin, jun., in the ‘Selected Papers 
of the Institution of Civil Engineers.” I apply this method to the 
trials of the Meteor. 

From the exhaustive information in Professor Kennedy’s report 
I find that 3-466 lb. of steam were expended per piston stroke, that 
the feed-water was at a temperature of 163 deg. Fah. ; that if it had 
been at 0 deg. the expenditure of heat per piston stroke would have 
been Q = 4144°85 thermal units. The work indicated per stroke, 


T = 593°76 thermal units, consequently ce 0°143; the total loss is 


then 0°857. The heat possessed by the mixture of water and steam 
at the commencement of the process of exhaust is not entirely 
lost, but nearly so; it is useful in any case to take it into account, and 


I state it here as V = 2920 thermal units, or Ve 0°705. If to the 


indicated work that of the back pressure in the low-pressure cylinder 
be added, we obtain nearly what M. Hirn calls the absolute work for 
one cylinder engines. In the present case we find that the absolute 
work represents 0°159 of Q. This is one of the greatest returns 
which I have ever heard of. The amount of the return and of 
the loss V only leaves 0°136 as attributable to the action of the 
walls and to the other losses, which is a favourable result, probably 
due to the triple-expansion joined to the efficacy of the non-con- 
ducting coverings. DWELSHAUVEN Dgry. 
Litge, September, 1889. 


STEAM PRESSURES AND TEMPERATURES, 


Simr,—When a perfect gas expands without doing work its 
temperature remains unaltered ; that is to say, the temperature of 
a gas has no necessary fixed relation to the pressure. Now it is 
assumed in all text-books that the temperature of steam bears a 
fixed and unalterable relation to the pressure. I am not now 
referring to superheated steam. 

Now I want to be referred to any set of experiments similar in 
tendency to those of Thompson with a gas, which will show what 
happens when steam expands without doing work. Will the 
temperature fall? If it does—why? If it does not--why ? 

I can find nothing in Clerk-Maxwell or Clausius bearing directly 
on this point. There is much inferential reasoning, but I can find 
no reference toa direct experiment. Perhaps some of your readers 
can call my attention to what I have overlooked. I unfortunate) 
cannot refer to the record of Tate and Fairbairn’s classical experi- 
ments. Did they doanything to settle the point ? 

Liverpool, Oct. 23rd. Lex, 


COMBINING DIAGRAMS, 


Sir,—While thanking Mr. Campbell for explaining himself so 
fully, I take the opportunity of correcting his impression that my 
standard diagram is bounded at the bottom by the line of the indi- 
cator card instead of, as is actually the case, by the line of zero 
pressure. 

When he takes this into account, he will see that his objection 
falls to the ground, and that he has a means of testing the efficiency 
of the working steam with a standard under approximately actual 
conditions, which I maintain is more useful than a comparison with 
a perfect engine working under impossible conditions, 

If Mr. Campbell throws the efficiency of the steam to one side, 
and confines himself to that of the engine, I may remark that his 
standard fails in that direction ; also, since it is possible for an 
engine to fulfil his conditions of efficiency, and yet not be capable 
of doing more than turn itself round, which would be a disappoint- 
ing performance for a perfect engine; and, moreover, his diagram 
does not pretend to represent the total amount of steam used per 
stroke, but only the apparent amount at one portion of a stroke, 
which is quite a different thing. When these things are con- 
sidered, I cannot say that I see much further use in the combina- 
tion of diagrams than the valuable one claimed in my first letter, 
viz., that when properly performed, it affords ‘“‘a clue to the 
behaviour of the steam.” J. P. RENNOLDSON, 

Garfield-chambers, 44, Royal-avenue, Belfast, October 22nd, 





THE EDUCATION OF APPRENTICES, 


Srr,—As one who was subject to ‘the interaction of physical 
forces on dull matter” for a period of seven years, which I 
sometimes thought would never come to an end, may I be allowed 





—, 
—$_ 


to say how much I was pleased on reading your leader on ‘Engineer 
yoo also your review of the very excellent paper of Sir 
B, Brown? If the effect of your article is to make masters be g 
little more concerned in the welfare of their apprentices, you wi] 
have done good service; and, anyhow, you have proved that there 
is undoubtedly an engineering free Press, fearless alike of the 
smiles or frowns of either masters or men. Your admirable leader 
reminded me to look up my old indentures, and I there notice— 
for the first time—that I was bound to be ‘taught, learnt, and 
instructed in the art, trade, and business: of an engineer ;” but | 
am perfectly certain that had I not picked up for myself something 
of that ‘‘art, trade, and business,” r should have been very poorly 
‘taught, learnt, or instructed.” For one day, I well remember 
and never shall forget, I was much interested in watching a 
process connected with the ‘‘art,” &c., and all of a sudden 
somebody came up behind me and said, ‘‘Is this the way you 
pick my pocket?” Only fancy the effect of that on the mind of g 
poor innocent lad brought up under strict religious influences ; ang 
all the time I was doing no wrong, but, in fact, only carrying out 
the literal terms and conditions uf my indentures, whilst it was 
my master—my good old master, I will say—who was doing the 
other thing. 

“Unhappily,” as you truly say, “for my own prospects,” | 
suppose I was one of those who “ manifested special dexterity in 
one particular branch,” and my “advancement” was ‘ sacrificed 
to the immediate interests of the firm.” When I first struck out 
on my own account, I was soon painfully conscious of the strict 
truth of your words, for I could not make a finished drawing, and 
never having been allowed to learn the art of pattern-making- I 
asked to be so allowed—my patterns were laughed at in the 
foundry yard, and had to be finished by means of a red-hot poker, 
Neither was I ever an hour at the lathe during the whole of my 
apprenticeship, nor were we allowed even to try and mend our 
own tools without committing a breach of the rules of the 
establishment. Nevertheless, Sir, I suppose it was because | 
“‘was born to it”—my father and grandfather used to work 
shirtless as smiths and boilermakers. I soon found no ditliculty 
either in designing, pattern-making, turning, fitting, and fixing 
complete my little undertakings and contracts. 

And now, Sir, allow me to differ with you as to the advantages 
that a large establishment has over a small one so far as it atfects 
an apprentice. If I had my time to do over again, and allowed to 
choose, I should go to a little master with an all-round practice, | 
did happen to work at one or two small shops directly after I was 
loose, for I was locked out by my old master because I would not 
sign a degrading and debasing declaration—degrading even to an 
African negro—and soon found out my deficiencies when I had, 
not only to repair my own tools, but also to make them and all 
other appliances necessary in the completion of a job. Only 
imagine, Sir, your being sent out, for instance, to take down a 
beam engine from the side of another that was working, pushing 
it through a window on to the roof of a weaving shed, and from 
there down to the trucks, &c., and having to do this at nights 
only, with borrowed pulley blocks, c. That is the time to tind 
out the advantages of working for a little master. I only broke 
my leg and a fly-wheel arm, and my kind master had not half so 
much sympathy with the leg as he had with the arm. Then, Sir, 
after getting a rise of wages, I was actually sent out again to erect 
that engine, but had immediately to return to the shop for a pair 
of sky hooks, as there were neither roof nor walls to the engine- 
house, and I had to erect a temporary gallows, Xc., out of old 
fire-proof materials found on the spot. ‘These, Sir, are the very 
great advantages to a striving lad in serving his time at a small 
shop instead of a large one. The best workmen I have met 
with emanated from comparatively small establishments, and it is 
a great pity, I think, that there are not more of them. 

55, Stanmore-road, Birmingham, JOHN Swit, 

October 16th. 


THE SILVERTOWN STRIKE, 


Sir,—As reports are still being circulated that we underpay our 
workpeople, we should be glad, with your permission, to restate 
their average weekly wages and hours, viz. :—Labourers, 26s, 3d., 
for sixty-three hours; india-rubber departments, 3s, 7d., for sixty- 
three and a-half hours; cable and telegraph departments, 28s. 1d., 
for sixty hours; for permanent work in healthy buildings. We 
also employed about 350 women and girls, who on an average 
earned 13s, 5d. for a week of fifty-four hours, These wages are 
higher than those paid by any other firm in our trade, and the 
directors have decided not to pay more. 

Hitherto the company has not engaged, or tried to engage, 
new hands, though a considerable number has applied for em- 
ployment. The pickets who surround the factory are, therefore, 
employed in keeping out, not new men, but our former workpeople, 
who, so far as we are concerned, are free to return as soon as we 
can arrange work for them. To describe the stoppage of our 
works as a lockout is, therefore, untruthful. It 1s the strike 
leaders who are responsible for the increasing distress in Silvertown 
and its neighbourhood. 

The directors have been asked for an interview by a few of our 
workpeople, and by agitators who have never been in our employ- 
ment, and have made themselves conspicuous for misstatements 
and abusive language. Of course the directors cannot consent to 
such an interview. W. J. TyLer, Secretary. 
The India-rubber, Gutta-percha, and Telegraph Works Company, 

106, Cannon-street, London, E.C., October 17th, 





TRADE MARKS, 


S1r,—Respecting your article on the stamping of German cutlery 
with the words ‘‘ Sheffield made,” I must protest at your suggest- 
ing that the same is carried on by Austrian manufacturers, You 
have undoubtedly been misinformed, as you will allow me to say | 
feel confident that you cannot quote a case, Austrian manufac- 
turers need not resort to such means to dispose of their wares. 

19, Jewin-street, London, M, FRISCHER. 

October 18th. 


[We are of opinion that M. Frischer should first obtain a recan- 
tation of the statement last made officially in India, and we may 
surely consider ourselves justified in acting upon an official com- 
munication, to which direct notice was called by the Indian Govern- 
ment when introducing the Merchandise Marks’ Act into the Legis- 
lative Council there. If M. Frischer will turn up the Archiv fii” 
Gesetzgebung und Statistik, be will find this statement :—“‘ Austria- 
Hungary is now threatened by the proposed application of the 
Merchandise Marks’ Act to the British colonies, especially British 
Indies, to which Austria-Hungary annually exports goods exceed- 
ing a value of 50,000,000 florins, some of which have English super- 
scriptions, others fictitious names of firms, simply because they are 
so ordered.” What does M. Frischer say to that!—Ep, E. } 








Pustic Works IN Lisson Harpour.—Her Majesty’s Minister 
at Lisbon has forwarded to the Foreign-office a copy of a decree 
published in the official Gazette inviting tenders for the completion 
of works for the improvement of the Bay of Povoa de Varzim, the 
tenders to be opened at the Department of Public Works, Com- 
merce and Industry, on November 22nd. The works are 
(1) completion of a mole or breakwater on the north of the bay; 
(2) construction of a mole or breakwater on the south side ; 
(3) completion of the work of destroying the Borraceira rock ; 
(4) the buoying of the Gemelgas rock. ‘The basis of the comple- 
tion of the entire work is fixed at 264,876,000 reis—£58, 860; 
amount of deposit previously to being allowed to compete, 
20,000,000 reis—£4444, Further particulars will be found in the 
decree, which can be seen on personal application at the Com- 
mercial Department of the Foreign-office. 
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DEATH. 
On the 17th instant, at Middleton-one-row, Durham, in the twentieth 
ear of her age, Resecca HELEN GILcuRIstT, second daughter of JEREMIAH 
EAD, of Coatham, Redcar, and Rebecca Ingram, his wife. 











THE ENGINEER 


OCTOBER 25, 1889. 














NEW SOUTH WALES RAILWAYS, 


Ir was not to be expected that the gentlemen respon- 
sible for the maintenance of the permanent way and roll- 
ing stock of the railways of New South Wales would 
accept the reports of Mr. Price Williams, Mr. Angus, and 
Mr. Thow without protest. We have dealt with these re- 
ports in our impression for October 4th. On the 16th of 
August, Mr. Goodchap, in the Parliament of New South 
Wales, moved the adjournment of the House to call 
attention to the report of Mr. Price Williams which lay 
on the table of the House. Mr. Goodchap is, rightly or 
wrongly, held by many in Australia to have guided the 
policy which has led to what appears to us to be a 
disastrous result, and he spoke at considerable length in 
defence of that policy. The sum and substance of his argu- 
ment admits of being briefly stated. He contended that 
as there had been no railway accidents, the lines and 
rolling stock could not be in the lamentable condition 
described by Mr. Price Williams and Mr. Angus. He 
asserted that Mr. Price Williams was incompetent 
to pronounce a valuable opinion, and had exaggerated 
the condition of affairs, and he went on to say that 
no sufficient facilities existed for carrying out re- 
pairs. As for the character of the road and the fact 
that it was laid with 70 1b. rails, he was not respon- 
sible for that. Mr. Williams had said that ten years was 
the life of a locomotive, and this showed Mr. Williams’ 
ignorance. The best engines they could have were 
American engines, and Mr. Price Williams’ report was 
theoretical, empirical, and speculative. He concluded by 
saying :—“If there is to be any sustained effort to 
support the conclusions arrived at, they should have an 
investigation of a thoroughly efficient character. I do 
not know whether this would be best obtained by a 
parliamentary committee; but whichever way it was 
done, it should be permitted to the department whose 
management was assailed to nominate one expert; it 
should be permitted to the present management to nomi- 
nate another, and the two should nominate a third to 
decide upon any dispute which might arise between them. 
Let every vehicle be examined; let every practical inquiry 
into the value of each vehicle as it now stood be made, 
and into the price required to place it in the most efficient 
condition, and if this were done I am confident it would 
be found that the amount required was nothing approach- 
ing the amount which these experts calculated.” The 
Speaker put the question, but the Opposition called on the 
Minister for a reply, and Mr. M‘Millan replied. Into the 
details of his argument it would be useless to enter, for it 
dealt with matters of policy which would be unintelligible 
to our readers without a long explanation. The debate 
quickly took a most objectionable character, and showed 
to how low a level it is possible for parliamentary discus- 
sion to fall. Here isaspecimen:—Mr. M‘Millan held that 
Mr. Goodchap had stated in his speech that if Mr. Thow 
reported in a way to please the Government he would be 
appointed locomotive superintendent of the railways. 
“The hon. member insinuated that Mr. Thow would get 
the position from the Commissioners if the report came up 
to expectations—Mr. Goodchap: I must deny any real 
insinuation of improper conduct to the Commissioners. — 
Mr. M‘Millan: You said Mr. O. O. Dangar: I 
took the words down at the time, and I was aghast at the 
insinuation, and felt that if it were true the Commissioners 
should be called upon to resign. (Ministerial cheers ; 
followed by interruption.) — Mr. Melville: The Com- 
missioners did, and I will prove it. (Interruption, and 
cries of “ Order.”) — Sir Henry Parkes: Those who say 
soare blackguards. (Interruption, Ministerial cheers, and 
cries of “ Order.”) — Mr. O’Sullivan: You are the biggest 
blackguard in the House. (Disorder.)—Sir Henry 
Parkes: I repeat that those who say so are blackguards, 
and it is highly improper for an officer of the House to 
say such a thing. (Ministerial cheers, and disorder.)’ 
This could scarcely be paralleled at St. Stephen’s in an 
Irish debate. We do not care to quote further. It will 
be much more to our purpose to consider the facts. 

In the first place, the immunity from accident which 
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has hitherto been enjoyed reflects infinite credit on those 
concerned in the management of the traffic. But it is 
none the less certain that the risk incurred is dreadful. 
Surely Mr. Goodchap cannot hold that a railway need 
not be put into fair working order until trains run off the 
road and boilers burst; yet that is really what his 
argument appears to us to mean. A perusal of his 
speech places his admitted ignorance of facts very clearly. 
Thus, for example, he “learned with great surprise” that 
engines in the North have not had their boilers examined 
for five years. But the report of Mr. Eddy blows to the 
winds every argument that the railways are or can be 
safely worked under the existing conditions. It sets 
forth very clearly how narrow is the existing margin 
of safety. After commenting on the condition of the 
boilers, Mr. Eddy goes on to state, inter alia, that the mail 
bags were burnt in the mail van of the Sydney and Mel- 
bourne express on the 11th of February in the present 
year, owing to the fact that the van was originally a 
second-class carriage built in 1855. It was only carry- 
ing three tons, and yet the woodwork came in contact 
with one of the wheels and the friction set it on fire. In 
all directions carriages can be seen with open sides, over 
thirty years old. The wagon stock axle-boxes are in such 
a condition that they must all be changed. The draw gear 
on 3000 wagons is so bad that it is utterly unsafe. Within 
two months three trains have broken in two, and the rear 
portions have run back distances varying from two to 
five and a-half miles, “and if any following trains had met 
these wagons theresult would have been dreadful tocontem- 

late.” Five hundred wagons are running with axles so 

ad that the load has been reduced to 43 tons. A very 
serious accident occurred at Petersham in August, 1887. 
It may satisfy Mr. Goodchap to know that no one has 
recently been killed outright, but it can hardly be said 
that traffic is conducted with success when we learn that 
in seven months the engine failures averaged eighty per 
month. We can scarcely credit this, and assume that 
“eighty” is a misprint in the Sydney Morning Herald 
for “eight.” Tf we accept the smaller figure as accurate, 
the fact speaks volumes. “ With regard to the permanent 
way, this has been allowed to run down most seriously 
ever since the lines were first constructed, and, as will be 
seen from the reports of the two experts who have looked 
into the question, proper renewals have not been carried 
out; and from the fact of the ballasting of the lines 
not having been kept up, the rails are being hammered to 
pieces. Asaresult of this I may mention that no less 
than nine cases of broken rails have been reported to the 
Commissioners within the last two months. To re-ballast 
properly 450 miles of the main line alone a sum of about 
£250,000 will have to be spent; but seeing that 553 miles 
of iron rails are in the road, and that over 200 miles of 
those rails are nineteen to thirty-three years old, it 
will be at once seen how great an expenditure must at 
once be incurred to put our roads in proper condition. 
I have a report made by an engineer outside the de- 
partment, in 1887, to the late Mr. Sutherland, which 
stated clearly the unsatisfactory condition of the rolling 
stock and permanent way, and therefore the state of 
things I have been describing was then well known.” 
Mr. M‘Millan, referring further to locomotives, stated 
that one had a boiler twenty-three years and two months 
old, and it had not been internally examined for nine 
years and two months. If, on the one hand, these facts 
prove how bad the system of management has been, they 
demonstrate, on the other hand, how splencid has been 
the material and workmanship of the English engines, 
most of which were built, we believe, by Messrs. Beyer 
and Peacock, and Messrs. Dubs. 

We have said enough, we think, to prove that Mr. 
Price Williams’ report does not lack independent cor- 
roboration. His reputation stands too high in this 
country to need vindication in our pages. Mr. Good- 
chap’s line of argument reminds us of the well-known 
“No case, abuse the plaintifi’s attorney.” There is one 
point, however, on which we think Mr. Williams would 
have done well to make his meaning clearer. Mr. Good- 
chap has got hold of the notion that Mr. Williams asserted 
that the average life of a locomotive engine is ten years, 
and that then it is only fit for the scrap heap. Of course 
this is not correct. Locomotives will last thirty years or 
more. It is simply a question of maintenance. If the 
portions which wear out are renewed from time to time, 
a locomotive will last indefinitely; but ten years may be 
taken as the average period at the end of which very 
considerable renewals will be necessary; and at this point 
it is well to consider which will be the most economical, 
to scrap the engine and put a new locomotive in its place, 
or repair it thoroughly. Of course no fixed rule can be 
laid down. Everything depends on the original quality 
of the engine, the way in which it has been used, and its 
fitness for the discharge of its duties. To the whole ques- 
tion of locomotives in New South Wales we shall recur. 
It is therefore unnecessary to say more concerning them 
at present. 

It may be well to add, in conclusion, that our United 
States friends have watched the progress of events with 
care, and we have every reason to believe that a most 
determined effort is being now made to get orders for 
rolling stock placed in American shops. There is a suffi- 
ciently powerful poy in the Parliament of New South 
Wales which will leave no stone unturned to prevent 
orders coming to England. Others hold that the 
engines and carriages should be built in the Colony. 
This last is a legitimate desire. If the people of New 
South Wales like to pay a long price and wait a long 
time, that is their affair. If, however, the rolling stock 
is to be procured outside the Colony, the orders ought to 
come to the mother country, and firms in England and 
Scotland will do well to strengthen the hands of those in 
Australia who hold this opinion. 


LABOUR AND MACHINERY. 


WHATEVER may be the final result, it is tolerably clear 
that we are entering on a period in which there will be a 
widespread effort on the part of the wages class to obtain 
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higher pay, and in many cases a reduction in the hours‘of 
labour. That in some instances there is good ground for 
such an agitation will be readily allowed. Public opinion 
has sided with the dock labourers, it approves the eight 
hours arrangement for the gas stokers, and will support at 
least some of the demands of the journeymen bakers. 
Sympathy will be extended to the men engaged on 
omnibuses and tramways, and has found expression in 
Parliament on behalf of railway employés. Where the 
hours are excessive, or the wages miserably low, the 
public will endorse the demands of the employed for an 
amelioration of their circumstances. But these cases, 
where the claim is valid, are likely to serve a further 
purpose as points of departure. The campaign of the 
dock labourers has been a trial of strength, and has left 
an impression on the minds of the employed and their 
leaders which will infallibly lead to further troubles. 
The ballon @essai has been sent up, and something more 
formidable is to follow. Unskilled labour is to be 
organised. Skilled labour is already partly in that con- 
dition, and is to be rendered completely so. Trade 
unionism is to revert to its original purpose, and its 
functions are to be kept distinct from those of the sick 
club. The ranks of labour are to be consolidated, so as to 
present an unbroken front. Terms will be proposed to 
the employer, and if these are refused no one is to 
work for him. It is no great wonder that amidst all 
this clang of preparation, an idea has gone forth that 
society is threatened with a general strike, by which is to be 
understood something both universal and simultaneous. 
This conception, however, forms no part of the plan. In 
the first place, the trade unions have not yet spoken out 
on this subject, though there is little doubt that the well- 
paid artisan is ready for a struggle to gain the coveted 
eight-hours limit, stimulated, as he must be at the present 
time, by the example of the gas stokers. In the next 
place, those who are marshalling the ranks of industry 
are too wise in their generation to cut off the sinews of 
war when going forth to fight. Some of the rank and file 
are to “stay by the stuff,” while the remainder enter into 
the actual fray. The battle is not to be all along the line 
at once. The war is to be waged by instalments, and the 
force is to be focussed, first in one quarter and then in 
another. Those on strike will be maintained by those at 
work. Of course, if victory follows each attempt and the 
conflict is carried, section by section, into every corner of 
the industrial field, all will be affected as surely as if a 
general strike had come on a given day and been carried 
to a triumphant issue, though the transition will be less 
abrupt, and the shock less severe. 

Although a sudden and universal change in the rate of 
wages and the hours of labour is not 4 probable event, the 
tendency of things is sufficiently obvious. Whether the 
threatened movement, supposing it to come to pass, and 
to be completely successful, is calculated to benefit the 
working classes, is a point on which different views are 
expressed. Thus, it is argued that if there is a general 
rise of wages all round, the workman will be none the 
better for it, the reason being that his rate of pay 
regulates the price of commodities. That is to say, if 
wages are doubled, all the products of labour will, as a 
consequence, be doubled in price. This view cannot be 
altogether correct, otherwise whether wages are high or 
low, the workman is equally well off, the purchasing power 
of every shilling being governed by his rate of pay. The 
argument thus put forth is only true so far as the 
operating cause is limited to a change in wages and the 
hours of labour. But there is an intervening power in a 
movement of this kind which tends to modify the 
results. As labour grows dearer there is an increasing 
tendency to employ machinery. In reality this helps 
both parties, though at first it seems to favour the master 
rather than the man. Attention has recently been 
called to the fact, often forgotten in labour disputes, 
that the working man is a consumer as well as a pro- 
ducer. When machinery makes some fresh advance, the 
working man, as a producer, may seem to suffer, but as a 
consumer he is benefited. Machinery, by cheapening 
commodities, makes the “full-orbed sixpence” shine all 
the brighter; that is to say, the coin will have greater 
purchasing power. Paradoxical as it may appear, if there 
were no machinery in the world, the working man would 
be far worse off than he is. Goods would be dearer, the 
purchasing power of money would be diminished, and the 
wages class would suffer. We may go yet further, and 
say that the introduction of machinery not only cheapens 
commodities, but its tendency is to render an advanced 
rate of wages practicable. Machinery is not only fresh 
power to the capitalist, it is increased power to the 
worker. It converts men into giants. By giving this 
increased power to men, it gives an enlarged field to 
labour. By the aid of machinery, work is done which 
otherwise would never be attempted. The “steam 
navvy ” may seem to displace labour; but by encouraging 
enterprise it creates work. Would the Manchester Ship 
Canal have been undertaken, or even dreamed of, had 
nothing been available for its construction beyond the 
pick and the shovel? The busy thousands employed on 
that colossal enterprise would never have found that 
employment had there been no machinery. Let the 
journeymen bakers, by their agitation, succeed in getting 
better pay and reasonable hours, and we may have bread 
dearer for a time. But breadmaking, instead of being 
mainly a handicraft, will become more generally developed 
into a manufacture, as signified by the not over-popular 
“Bread Union,” and as already exemplified in certain 
cases. A combination of capitalists to raise prices 
is not desirable; but combined capital has conferred 
enormous benefits on society. Would England be as 
wealthy and as prosperous with its carriers’ wagons and 
its stage coaches of the olden time as it is now with its 
goods trains and passenger expresses ? 

It may be said that the purchasing power of money has 
declined. No doubt it has, since the days of Elizabeth. 
But we contend that, in recent years, its decline has been 
checked by the introduction of machinery. If not, then 
increased productiveness does not tend to cheapness, nor 





scarcity to dearness. To the wages class there is also the 
advantage that labour—often of a highly skilled and 
highly paid description—is employed in the construction 
of machinery, including the engines which, in certain 
cases, furnish the motive power. Instead of looking upon 
a new machine as something inimical to his interests, the 
working man may properly consider it as an improved 
tool put into his own hands, whereby with the same 
effort he can do more work. As for the fear of yeing 
other workers, he may rely upon it that the machine wil 
not only do certain work, but will cause work to be done 
which was formerly out of the reckoning. It might be 
thought that this conclusion would fail in the case of 
agricultural machinery. Yet even in that case the argu- 
ment holds good. For though the area of land is limited, 
the extent of cultivation depends on the price at which 
the work can be performed. If the steam threshing- 
machine were to be abandoned and the flail resumed, 
would the same extent of land be tilled as now, and how 
much more of foreign corn would have to be imported and 
paid for ? 

We think we have said enough to show that machinery 
is destined to modify, in a very essential degree, the 
effects to be anticipated from a general rise in the rate of 
wages. Increased cost for labour will stimulate invention. 
Experience shows that the mere apprehension of a strike 
will often lead to the introduction of machinery to be 
driven by steam power. Taking the case all round, we 
may anticipate from the — agitation among the 
wages class, leading as it will, more or less, to an increased 
rate of pay, that a fresh impetus will be given to the use 
of machinery and mechanical power, the employer seeking 
to compensate himself for his enlarged current expen- 
diture by increased productiveness. The risk of over- 
production is lessened by the rapid growth of population 
and the extension of trade with countries abroad. In 
the discussion of this question it were well to remember 
that while capital and labour may represent two distinct 
elements, there is yet one bond which unites both the 
employer and his workman. While one pays wages and 
the other receives them, both are concerned in the pro- 
duction of wealth. Though it may be dimly seen, this 
relationship creates a common interest. The workman 
should also recognise the fact that he is a consumer as 
well as a producer, and that a dear market levies a dis- 
count on his wages. One matter not to be overlooked 
is the risk of foreign competition. If wages in this 
country are forced up too rapidly, some of our industries 
may pass away into the hands of the foreigner. This is 
of more consequence to the workman than to the capitalist, 
for while the former starves at home the latter can invest 
his capital abroad. 





THE STEEL RAIL AND SLEEPER TRADE, 


No more conclusive proof of the reality of the improvement 
now proceeding in the iron and steel trades could be desired 
than that which is afforded in the present position of the steel 
rail and sleeper manufacture. That industry, which a few 
months ago was in a state of the deepest depression, is now very 
active, and prices are rapidly rising. The steel rail mills are 
full of orders, and heavy sections of double-headed sorts—70 Ib. 
and above—are quoted at £5 12s. 6d. to £5 15s., as compared 
with less than £4 before the revivals set in. It is a strong indi- 
cation of the marked revival which is now observable, that 
although Welsh rails are generally quoted somewhat less than 
North of England sorts, yet within the past few days the 
Welsh makers have come up to the level of the Cleveland firms. 
The latter district continues to enjoy the substantial advantage 
of obtaining the largest share of the rail orders given out by 
the Indian State lines. Light rail prices have risen to £6 10s. 
to £6 12s. 6d. for sections of from 20 lb. to 30 lb. and upwards, 
The Welsh makers are busy just now upon such rails for planta- 
tion purposes in South America, the West Indies, and elsewhere, 
and for use at the colliery surface at home. The growing popu- 
larity of metal sleepers is illustrated in the activity which is 
now displayed in the rolling of such products for India, Mexico, 
South America, Canada, and South Africa. It is an interesting 
fact that the Indian lines are more than ever showing a prefer- 
ence for the heaviest class of sleeper—120]b. So thoroughly 
has the value of the metallic roadway been proved in India, that 
recent orders for rails from that country have been mostly for 
flange sections suited to the employment of steel sleepers, instead 
of the ordinary double-headed rails. Heavy sleepers are now 
quoted £6 10s. to £6 12s. 6d. at works, while sleepers of 70 Ib 
are £7 103. to £7 12s. 6d. Large quantities of these latter go to 
India for the metre gauge lines. Sleepers of 80 Ib. or 90 Ib. are 
alzo quoted £7 103. to £7 12s. 6d. These figures show how 
largely the cost of railway construction has been increased by 
the upward movement in steel prices. 
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Naval Annual, 1888-9. By Lorp Brassgy, K.C.B. 
Portsmouth: J. Griffin and Co, 1889. 

Tue publication of the Naval Annual for 1888 was 
postponed until the middle of the present year, so as to 
include in this work the British Naval Estimates for 1889- 
90. Weare thus enabled to compare the amounts provided 
for the Navy in the principal maritime countries. Thereare, 
however, disadvantages in this arrangement, because much 
of the matter included becomes ancient history from such 
adelay. Asan example we thus get a complete account 
of the manceuvres for 1888 at a period when those for 
1889 are about tocommence. Taking all things into con- 
sideration, we would suggest that the Annual should be 
prepared at the end of the year and published in the 
following January. We have on a former occasion 
expressed an opinion that a much less bulky compilation 
would meet all requirements, and can only repeat that 
opinion on a perusal of the present volume. It was essen- 
tial that the first number should contain all the matter 
not previously dealt with by the author in his work on 
the British Navy; but subsequent numbers should only 
deal with the progress and changes in naval science, and 
repetition be avoided. No useful pe ge is served in 
reproducing year after year plates of old ships, and dia- 
grams which have appeared in earlier publications. On 
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the contrary, by increasing the bulk of the book, numbers 
are dete from grappling with its contents, 

The “Naval Annual” for 1888-9 is divided into four 
parts. Part I., edited by Lord Brassey himself, opens 
with a chapter on “Imperial Defence,” by Rear-Admira] 
Colomb, in which he advocates his now well-known views 
of protecting our shores by movable rather than by fixed 
defences. ough his arguments and illustrations are not 
always clear, ar his sentences are often obscure, he shows 
that if we maintain our naval supremacy, no attack jn 
force can be made on any part of our coast. There. 
fore, extensive fixed defences are of no value, [f 
that supremacy is lost, the enemy can select his own point 
of attack, and it is certain not to be the strongly 
fortitied port. If, therefore, we are to rely on fixed 
defences, no part of the coast must be without them, and 
the cost of any such protection would be enormous, The 
question practically resolves itself into this: Given g 
certain sum of money, how is it best applied for defensive 
purposes? We believe the true solution is to limit the 
tixed defences to a few light guns, sufficient to prevent 
the place being at the mercy of a cruiser which may 
escape our ships; but the chief investment must be in 
augmenting the Navy so as to enable it to parslyse any 
attempt of the enemy to inflict material damage on our 
empire or its commerce. In a chapter on “ Systems of 
Coast Defences,” the opinion of Lieutenant Colwell, United 
States Navy, is quoted, that “the coast defence of Great 
Britain is notably the most inefficient of any of 
the great European Powers.” This officer further states 
that “owing to the divided control, lack of co-operation, 
absence of Sigested schemes for mutual support, and the 
mixing of naval and military duties, the defence is un- 
wieldy in its administration, unprepared for sudden work, 
and labours under the disadvantage of placing military 
men in situations outside their legitimate sphere of 
action.” This is pungent criticism, especially from one 
who can have but a superficial knowledge of our system ; 
but that the latter is cumbrous and unwieldy cannot be 
denied. Had the question been considered from a broad 
point of view thirty years ago, and the Navy been recog- 
nised then as the true line of defence, subsidiary protec- 
tion, as afforded by forts and submarine mines, would 
have been applied in a very limited direction, and taken 
over by the Navy as a matter of course. At the present 
time to do so would bring an enormous strain upon 
resources of personnel which only just meet the require- 
ments of the fleet. 

The Royal Naval Artillery Volunteers are dealt with 
in Chapter III., and the original idea of organising them 
as blue-jackets is considered an error. It is consideiid 
that as marine artillery they would have occupied an 
appropriate place. We doubt, however, whether such an 
organisation would have essed greater value or have 
attracted such an intelligent class of men, as a . 
in which the sailor element predominates. In this 
country voluntary assistance to our regular forces is not 
only valuable but necessary, and the navy needs it even 
more than the army. We hope in the future our Naval 
Volunteers may be encouraged more than they have 
hitherto been, for their services would be most valuable 
if we were involved in a war which severely taxed our 
maritime resources. The remaining chapters of Part I. 
deal mainly with 9 construction, home and foreign, 
and include papers and speeches on this subject by various 
authorities. i a layman, the author states he has no 
desire to engage in the battle between the advocates of 
side and horizontal armour. Seeing that armour was 
introduced for protecting a ship against common shell, 
we ourselves should advocate its disposition so as to keep 
out as many of these missiles as possible. ‘To allow them 
free entry, and then endeavour to destroy their ill effects, 
does not appear to us a wise policy. We may, it is true, 
thus better protect the machinery, but at the expense of 
other equally vital portions of the fighting elements 
of the ship. The author continues to advocate the 
torpedo ram. By this is probably meant a vessel 
heavily protected, solely armed with ram and torpedo. 
It seems to be forgotten that such a vessel is herself 
vulnerable to the torpedo, and that the addition of a few 
guns does not make her any the less capable of using the 
other two wearons with effect. 

Part II. gives complete lists of the armoured and 
unarmoured ships of the principal maritime countries. 
We regret that the alphabetical classification is still 
adhered to, as it prevents any simple comparision of rela- 
tive force. The British Navy List gives our own classifi- 
cation as a standard, and an equivalent arrangement for 
foreign vessels is given in Parliamentary returns. Excel- 
lent diagrams of different pes of vessels are added, but 
only a few are new. Part IIL, by Capt. Orde Browne, 
is a valuable contribution to the literature on armour and 
ordnance. There are few men who are better authori- 
ties on the relative value of steel and compound plates 
than the writer. The question seems still unsettled, some 
nations using steel, others compound plates, The solution 
may be found in a compound plate composed of steel of 
different characteristics. Part 1V. is composed of miscel- 
laneous matter, as the British Naval Manceuvres of 1888, 
ard Naval Estimates for 1889 of England, France, Ger- 
many, Italy, Russia, and the United States. We miss all 
reference to foreign Naval manceuvres, accounts of which 
have appeared in the foreign press, and a précis of which 
would Ve useful, rf 

Nothing, also, is said as to the progress with locomotive 
and other torpedoes. The Whitehead continues its 
development. e protection afforded by the nets now 
in use, and also more complete subdivision of the sh‘p, 
has led to an increase in the size and speed of the torpedo, 
so that the latest type will have a speed of 30 knots. 
The favourable opinion we expressed two years ago of 
the Howell wed appears to have been justified by the 
experiments carried out with it during the last twelve 
months. The directive influence in preventing deflection 
inherent to the gyroscopic action would seem to be 
undoubted, and, by having the engine external to the 
torpedo, increase of power, and consequently increase of 
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THE PARIS EXHIBITION—EDISON DYNAMOS AND LAMPS. 





ALPHA ARC LAMP. 


peed, can be attained witlout making the weapon of 
Inconvenient size. We bel eve the Howell torpedo, or 
some modification of it, will eventually supersede the 
Whitehead. 

The value of the Annual is again much enhanced by 
some well-executed plates of British and foreign ships by 
Mr. Mitchell, and its publication by Griffin and Co. is 
carried out with the excellence which always characterises 
their work, Although we have freely criticised the 
contents, the author is entitled to our gratitude for the 
—— he has evidently bestowed on the Naval Aunual 
or 1888, 








EDISON DYNAMOS. 


WE illustrate above the dynamos of the Edison Conti- 
nental Company, which were described in our report on the 
company’s central lighting station at the Exhibition. These 
dynamos belong to the series of shunt machines brought out in 
the year 1885 by the company’s engineers under M. Picou, the 
works mauager at that time, and the two machines illustrated 
represent the two largest types of this series. The output of 
the largest is 100,000 watts, and its tutal weight 11 tons 15 cwt. 








EDISON 





EDISON 65,000 WATTS DYNAMO. 


The layers of wire on the field are brought to terminals at the 

foot of the machine, where they can be coupled up as required, 
| according to whether the armature used is wound to 55, 75, 
| or 110 volts. The dynamo at the Exhibition developes 110 volts. 
at 350 revolutions. The machine is two pole, and the external 
portion of each consequent pole-piece is hollowed out as shown. 
The smaller dynamo weighs 5} tons, and developes 55,000 watts 
at 650 revolutions, As we mentioned previously, these dynamos 
have been lately submitted to trials, showing that the available 
electrical power developed in the external circuit is as much as 
91 to 93 per cent. of the mechanical driving power. 

The are lamp illustrated is the “ Alpha” lamp of Macquaire’s 
patent, the right of manufacture of which has been acquired by 
the Edison Company. The regulation of the carbons is by 
means of a little electric motor mounted on a vertical axis. 
This axis carries a worm gearing into a toothed wheel which 
operates the rack rod, but the spindle is only in gear with the 
wheel when the current is on the lamp, being, in fact, moved at 
its lower end by the attraction of the armature of the main 
electro-magnet. The shunt electro-magnet armature plays 
between two contacts determining the direction in which the 
motor turns. The lamps work well in series or parallel, those in 
use at the Exhibition being coupled by pairs in series on the 
110 volt circuits. The Edison Company is now installing 350 
of these lamps at the arms factory of Chatellerault. 














, ALPHA ARC LAMP, 


PAMPHLETS, PAPERS, AND PERIODICALS RECEIVED.—“ The Rivers 
of New South Wales.” A paper read at the first meeting of the 
| Australian Association for the Ad t of Sci y H.G. 
McKinney. Contains, amongst other matter, a table of drainage 
areas, showing the result of the first attempt yet made to compute 
the actual mean rainfall of the colony; also a diagram showing the 
discharge of the Murray and Murrumbidgee rivers, as prepared by 
| the author for the Royal Commission on the conservation of water. 
| —*Electrical Distribution of Light, Heat, and Power ;” with partial 
| list of deaths from electric lighting circuits. By Harold P. Brown. 
| New York: J. W. Pratt and Son. 1889.—J. Watson and Co.’s 
| Handy Guide for emigrants, travellers, merchants, and shippers, 
| for October.—Special number of the monthly journal of the Amal- 
| gamated Society of Locomotive Engineers and Firemen. Contain 
| ing a paper entitled, ‘‘ Locomotive Development,” by Clement E. 
Stretton, C.E. Published by the Secretary of the Society, Park- 
square, Leeds.—Projecto de Puerto Ensambe y Saneamiento de la 
| Cuidad de Montevideo. Presento al Superior Gobernio por Can- 
| dido Robido y lo3 Ingeniero Melville, hora y George W. Usill 
| Montevideo. Imp. y Lit La Razon. 1889 —‘‘ On the Conveyance 
| of Ships over Land. The Ship Railway.” By William Smitb, C.E., 
| Harbour Engineer, N.B. Distributed by the Commission to the 
| Members of Congrés International des Travaux Maritimes, Paris. 
| 1889.—‘‘Facts and Observations Concerning Railway Rates.” By 
J. W. Gray, Specialist on Railway Rates. London: John Hey- 
wood, 1, Paternester-buildings. 1889.—‘‘ Modern Brewery Plant; 
its Proportions, Construction, and Connection with Brewers’ Diffi- 
culties.” By Charles Johnson, Buistol: W. C. Hemmons, 
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THE BOARD OF TRADE AND RAILWAYS. 





Tue following important documents were issued by the 
Board of Trade on the 24th inst.:— 

Sir, — 

* Tam desired by the Board of Trade to request that you 
will call the attention of the directors of your company to the provi- 
sions of “The Regulation of Railways Act, 1889,” and to state 
that the Board propose to exercise the powers conferred upon 
them by Section I. of the Act, and also to fix a date, under 
Section VI., from and after which every passenger ticket shall 
oear upon its face, printed or written in legible characters, the 
fare chargeable for the journey for which such ticket is issued. I 
am to state that the Board of Trade propose to take the following 
action under the several specified provisions :— 

Section I.—{a) The Board of Trade propose to order every rail- 
way company to adopt the block system on all their railways, 
except such single lines as are worked on the train staff system 
without tickets, and short branches upon which only one engine in 
steam or two or more engines coupled together are upon the branch 
at the same time. 

(b) To order every railway company to provide a system of inter- 
locking of points and signals which will satisfy the existing re- 
quirements of the Board of Trade for new lines—a copy of which 
is enclosed herewith—upon all their lines in respect of all places 
where there are tions with p ger lines. Locking of 
points upon single lines by means of train staff or tablet, and all 
siding points near stations upon dduble lines by means of Annett’s 
key, will be accepted. 

(c) To provide for and use on all their trains carrying passengers, 
continuous brakes complying with the requirements set out in 
Section I. (c) of the Act. 

As regards the last portion of the order, iam to state that the 
Board of Trade, as at present advised, are disposed to assent to 
such modifications as will allow of a limited proportion of unbraked 
vehicles—not carrying passengers and not exceeding one-sixth of 
the total number of vehicles—to be used on nger trains, pro- 
vided that in no case is the rear vehicle of the train to be one of 
those unbraked ; and to permit upon certain exceptional lines, 
where the running of mixed trains can be justified, a number of 
unbraked goods wagons or other vehicles—not exceeding one-half 
of the total number of vehicles—to form part of such train, pro- 
vided that, in this case also, a brake capable of being worked from 
the engine is attached to the rear vehicle of the train. 

The Board of Trade propose that the time limited for compliance 
with the orders should not exceed :— 

For adoption of block working ... 
»» interlocking Eighteen months, 
ee es », continuous brakes ... Eighteen months. 

II. Section VI.—The Board of Trade propose to fix the First 
day of July next as the date from and after which every passenger 
ticket is to bear upon its face the fare chargeable for the journey. 

I am, however, to state that the Board of Trade will be willing, 
before issuing the orders, to consider any representations which 
your Company may desire to address to them, provided that such 
— are submitted within two months from the present 

ate. 





One year. 


. ” 


am, Sir, ¥ 
Your obedient servant, 
CoURTENAY BOYLE. 


The Secretary of the — Railway Company. 





The memorandum referred to above runs as follows :— 
B.—MEMORANDUM OF IMPORTANT REQUIREMENTS. 


1. The requisite apparatus should be provided at the period of 
inspection for insuring an adequate interval of space between 
following trains. 

2. Home signals and distant signals for each direction should be 
supplied at stations and junctions ; with extra signals for such 
sidings as are used either for the arrival or for the departure of 
trains. 

3. The levers by which points and signals are worked should be 
brought close together, into the position most convenient for the 
person working them, and should be interlocked. The points 
should be provided with double connecting rods. Point levers 
should be sufficiently long to enable the pointsman to work them 
without risk or inconvenience, and should not be placed on the 
ground between the lines of rails. Any signal which is worked by 
a wire or rod should be so weighted as to fly toor remain at 
**danger ” on the fracture of the wire or rod. 

4. The levers by which points and signals are worked should, as 
a rule, be brought together under cover upon a properly con- 
structed stage, with glass sides inclosing the apparatus. They 
should be so arranged that while the signals are at danger the 

ints shall be free to move; that a signalman shall be unable to 
ower a signal for the approach of a train, until after he has set 
the points in the proper direction for it to pass; that it shall not 
be possible for him to exhibit at the same moment any two signals 
that can lead toa collision between two trains; and that, after hav- 
ing lowered his signals to allow a train to pass, he shall not 
be able to move his points so as to cause an accident, or 
to admit of a collision between any two trains. The facing 
points should be provided with apparatus which will insure 
the points being in their proper positions before the signals are 
lowered, and which will prevent the signalman from shifting the 
points whilst a train is passing them, and, as an additional pre- 
caution, means should generally be provided for detecting any 
failure in the connections between the signal cabins and the points. 
Every signalman should be able to see the arms and the lights of 
the home as well as of the distant signals, and the working of the 
points or of the indicators showing their position, the back lights 
of the lamps being made as small as ible, having regard to 
efficiency. When the front lights are visible to the signalman in 
his cabin no back lights should be provided. The fixed lights in 
the signal cabins should be screened off, so as not to be mistakeable 
during fogs for the signals exhibited to control the running of 
trains. If, from any unavoidable cause, the arm or light of any 
signal cannot be seen by the signalman, a repeater should be pro- 
vided in the cabin. Clocks should be placed in conspicuous 
positions for the use of the signalmen. 

5. Facing points should be avoided as far as possible, but when 
used they should be secured by facing point locks and locking 
bars; the length of the locking bars should exceed the greatest 
distance between the adjacent wheels of passengers’ carriages, and 
the stock rails should be tied to gauge with iron or steel ties. 
When facing points cannot be dispensed with, they should be placed 
as near as possible to the levers by which they are worked or 
bolted, and in no instance at a greater distance than 180 yards 
from those levers, All points, whether facing or trailing, should 
be worked or bolted by rods and not by wires. 

6. It being necessary that a uniform system of signals should be 
adopted on all railways, the semaphore arms should, at junctions, 
be on separate posts or on brackets; and at stations, when there is 
more than one arm on one side of vt sae they should be made to 
apply—the first or upper arm to the line on the left, the second arm 
to the line next in order from the left, and so on; but in cases 
where the main or more important line is not the one on the left, 
separate signal posts should be provided, or the arms should be on 
brackets. The distant signals should be distinguished by notches 
cut out of the ends of the semaphore arms where such are employed. 
In no case should a distant signal arm be placed above a home 
signal arm on the same post for trains going in the same 
direction. In the case of sidings, a low and short arm, distinct 
from the arm or arms for the passenger lines, may be employed. 

7. The junctions between passenger lines and goods and mineral 
lines and sidings should be protected by home and distant signals. 
The sidings should be so arranged, that the shunting carried on at 





them shall present the least possible obstruction to the passenger 
lines. There should be safety points upon each goods and mineral 
line and siding, with the points closed against the passenger lines 
and interlocked with the signals. In the case of sidings a 
single lines on favourable gradients, where the train staff an 
ticket system is in use for working the traffic, a key attached to 
the staff may be used for opening the sidings, and signals may be 
dispensed with. 

8. When a junction is situated near to a passenger station, or is 
connected with goods or mineral sidings, the platforms and sidings 
should be so arranged as to prevent, as far as possible, any 
necessity for shunting over the junction. 

9. The junctions of all railways should, in ordinary cases, be 
formed as double-line junctions. 

10. The lines of railway leading to the passenger platforms should 
be so arranged that the engines, as they arrive at and depart from 
a station, shall always be in front of the passenger trains; and 
that, in the case of double lines or of passing places on single lines 
each line shall have its own platform. 

11, Platforms should be continuous, and not less than 6ft. wide 
for stations of small traffic, nor less than 12ft. wide for important 
stations; the d tat the ends of the platforms should be by 
ramps, and not by steps. Pillars or columns, for the support of 
roofs or other fixed works, should not be nearer to the edge of the 
platform than 6ft. It is considered desirable that the height of 
the platforms above the rails should not be less than 2ft. Gin. The 
lines should be laid down so as to leavo as little space as possible 
between the edges of the platforms and those of the continuous 
footboards on the carriages. Shelter should be provided on every 
platform, and conveni where . Foot-bridges over or 
subways under the line should be provided for passengers to cross 
the railway at all stations of any importance. 

12. When stations occur on or near a viaduct or bridge under 
the railway, a parapet or fence on each side should be provided, 
sufficient to prevent passengers falling from the viaduct or bridge 
in the dark. Viaducts under the railway should be provided with 
handrails and with projecting platforms for the protection and 
escape of tbe platelayers. Viaducts of timber and iron should be 
provided with manholes and other facilities for inspection. 

13. The steps and staircases approaching stations, and of foot- 
bridges over the lines, and of foot subways, should not be less than 
llin. in the tread, nor more than 7in. in the rise, and all such 
staircases should be provided with efficient handrails, 

14. Clocks should be provided at all stations in positions visible 
from the line. 

15. Turntables for the engines, of sufficient diameter to enable 
the longest engines and tenders in use on the line to be turned 
without being uncoupled, should be erected at terminal stations, 
and at junctions and other places at which the engines 
require to be turned, except in cases of short lines not exceeding fif- 
teen miles in length, where the stations are not ata greater distance 
than three miles apart, and the railway company is willing to givean 
undertaking to stop all trains at all stations. Care should be taken 
to keep all turntables at safe distances from the adjacent lines of 
rails, so that engines, wagons, or carriages, when being turned, 
may not foul other lines, or endanger the traffic upon them. 

16. No station should be constructed, and no siding should join 
a passenger line, on a steeper gradient than 1 in 260, except where 
it is unavoidable. When the line is double, and the gradient ata 
station or siding junction is necessarily steeper, and when danger 
is to be apprehended from vehicles running back, a catch-siding, 
with points weighted for the siding, should be ig further 
down the incline than the passenger platform, siding junction, or 
goods yard, to intercept runaway vehicles. Under similar circum- 
stances, when the line is single, in the case, first, of a station, a 
second line should be laid down, a second platform should be con- 
structed, and a catch-siding similarly provided; and in the case, 
secondly, of a siding junction, means should be provided for 
placing the whole train in sidings clear of the main line before any 
shunting operations are commenced. 

17. Cast iron must not be used for railway under-bridges, except 
in the form of arched ribbed girders, where the material is in com- 
pression. Ina cast iron arched bridge, or in the cast iron girders 
of an over-bridge, the breaking weight of the girders should be not 
less than three times the permanent load due to the weight of the 
superstructure, added to six times the greatest moving !oad that 
can be brought upon it. Ina wrought iron or steel bridge, the 
greatest load which can be brought upon it, added to the weight of 
the superstructure, should not produce a greater strain on any part 
of the material than five tons, where wrought iron is used, or six 
tons and a-half, where steel is employed, per square inch. The 
engineer responsible for any steel structure should forward to the 

of Trade a certificate to the effect that the steel employed 
is either cast steel, or steel made by some process of fusion subse- 
quently rolled or hammered, and of a quality possessing consider- 
able toughness and ductility, together with a statement of all the 
tests to which it has been gy oy 

18. The heaviest engines, boiler trucks, or travelling cranes in 
use on railways afford a measure of the greatest moving loads to 
which a bridge can be subjected. These rules apply equally to 
the main and the transverse yirders, 

19. It is desirable that viaducts should, as far as possible, be 
wholly constructed of brick or stone, and in all such cases they 
should have parapet walls on each side, not under 4ft. 6in. in 
height above the level of the rails. and not less than 18in. thick. 
Where it is not practicable to construct the viaducts of brick or 
stone, and iron or steel girders are made use of, it is considered 
best that in important viaducts the permanent way should be laid 
between the main girders. If, however, in such viaducts the main 
girders are placed below the level of the rails, substantial parapets 
not under 4ft. 6in. in height must be provided. In important 
viaducts, substantial guards should be fixed outside, above the level 
of and as close to the rails as possible, but not so as to interfere 
with the steps or any of the working parts of the engine or trains, 
Where iron is made use of for the construction of the abutments or 

jiers which are intended to support or carry the iron girders of 
figh bridges and viaducts, it must be distinctly understood that 
these abutments or piers should not consist of cast iron columns 
of small size, such as 12in., ldin., or 18in, in diameter. In all large 
structures of this kind the stability of the work must be such as 
will provide for a wind pressure of 56 lb, on the square foot. 

20. All castings for use in railway structures should, where 
practicable, be cast in a similar position to that which they are 
intended to occupy when fixed. 

21. The upper surfaces of the wooden platforms of bridges and 
viaducts should be protected from fire. 

22. The joints of the rails should be secured by means of fish- 
plates, or by some other equally secure fastening. The weight of 
the cast iron chairs on branch lines, or lines on which the traffic 
will be small and light, and where it will be worked by engines of 
ordinary construction, should not be less than 26 1b. each; but on 
main lines, and where heavy traffic may be worked at high speeds, 
the chairs should weigh not less than 35 |b. 

23. When chairs are used to support the rails they should be 
secured to the sleepers, at least partially, by iron spikes or bolts, 
With flat-bottomed rails, when there are no chairs, or with bridge 
rails, fang or other through bolts should be used, at least at the 
joints and at some intermediate places, 

24, No standing work—other than a passenger platform —should 
be nearer to the side of the widest carriage in use on the line than 
2ft. 4in., at any point between the level of 2ft. Gin. above the rails 
and the level of the upper parts of the highest carriage doors. This 
applies to all arches, abutments, piers, supports, girders, tunnels, 
bridges, roofs, walls, posts, tanks, signals, fences, and other works, 
and to all projections at the side of a railway constructed to any 
gauge. 

25. The intervals between adjacent lines of rails, or between 
lines of rails and sidings, should not be less than 6ft. 

26. At all level crossings of public roads, the gates should be so 
constructed as to close across the railway, as well as across the 
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road, at each side of the crossing, and a lodge or station house 
should be rovided, as is requi by Act of Parliament, ‘The 
gates should not be capable of pe opened at the same time for 
the road and the railway, and all sidings and connections should be 
placed so that the shunting can be done without interfering with 
the level crossing. When a level crossing occurs at a station, there 
should be a box, if there is not a lodge, at the gates, for the use of 
the gatekeeper, unless the gates are worked from a signal cabin, 
Wooden gates are considered preferable to iron gates for closing 
across the agen 

27. Where public roads are crossed on the level, signals in one 
or both directicns, interlocked with the gates, and a footbridge 
over or a subway under the line, may be required. At public 
footpath level crossings a footbridge over or a subway under the 
line may be required. 

28. Mile ts and quarter and half-mile posts and gradient 
boards should be provided along the line. 

29. Tunnels and long viaducts should in all cases be constructed 
with recesses for the escape of the platelayers, 

30. In all curves where the radius is ten chains or less, a check 
rail should be placed inside the inner rail of the curve, 


C.—MOobDEs OF WORKING SINGLE LINEs, 


In the case of a line being single, a certificate, under the seal 
and signed by the chairman and secretary of the company, should 
be sent to the Board of Trade, through the inspecting otlicer, to 
the effect that one of the two following modes of working single 
lines will be adopted, namely :— 

(I.) That only one engine in steam, or two or more engines coupled 
together, shall be allowed to be upon the single line at one and the 
same time. 

(II.) That the line shall be worked by train staff, in the mode 
described in the following amended regulations, combined with the 
absolute block telegraph system :— 


Rules for working the single line between A, B, C, dc. 


1, Either a train staff or a train ticket is to be carried with cach 
engine or train to and fro, and for this purpose 


Colour of Staff 


Form of Staff 
and Ticket. 


and Ticket, 


(One, two, or more] train staffs and sets of train tickets will ve 
employed, viz.:— 


One between A.and BB, ... Red ... ... ... Square, 
One between B.andC, ... Blue... ... ... Round, 
&e. &e. “RRP aoe ke. 


2. No engine or train is to be permitted to leave or pass either 
of the staff stations, A, B, or ©, unless the staff for the portion of 
line over which it is to travel is then at the station ; and no engine- 
man is on any account to leave or passa staff station without 
seeing such train-staff. 

3. If no second engine or train is intended to follow, tbe staff is 
to be given to the engineman or guard. 

4. If other engines or trains are intended to follow before the 
staff can be returned, a train ticket, stating “ staff following,” is to 
be given to the engineman of the leading engine, or the engine- 
man or guard of the leading train, and so on with any other except 
the last, the staff itself being sent with the last. After the staff 
has been sent away, no other engine or train is to leave the staff- 
station under any circumstances whatever until its return. 

5. The train tickets are to be kept in a box fastened by an 
inside spring, and the key to open the box is the train staff, so 
that a ticket cannot be obtained without the train staff. The train 
staff is to lock the box in being taken out of it. 

6. The train staffs, the train tickets, and the ticket boxes are to 
be painted or printed in different colours—red for the line between 
A and B; blue for that between Band C, &c.; the inside springs 
and the keys on the staffs being so arranged that the red staff 
cannot = the blue box, nor the blue staff the red box, and so 
forth. This is to prevent mistakes, 

7. The ticket boxes are to be fixed by brackets in the booking- 
offices at the staff stations, the brackets being turned up at the 
ends to receive the train staffs when they are at the stations. 

8, The station-master, the clerk in charge, the inspector, or the 
person in charge for the time at a staff station, is the sole person 
authorised to receive, exhibit, or deliver the staff or ticket. 

9. The usual specia! train tail signal, ‘‘ engine following,” is to be 
used when a ticket is given, for the guidance of the platelayers 
and gatekeepers upon the line, 

10. When a ballast train has to work on the line, the staff is to 
be given to the engineman or guard in charge of it. This will 
close the line whilst the ballast train is at work. The ballast 
train must proceed afterwards to one of the staff stations to open 
the line before the ordinary traffic can be resumed, 

1l. In the event of an engine or train breaking down between 
two staff stations, the fireman is to take the train staff to the staff 
station in the direction whence assistance may be expected, that 
the staff may be at that station on the arrival of an engine. 
Should the engine or train that fails be in possession of a train 
ticket instead of the staff, assistance can only come from the 
station at which the train staff has been left. The fireman will 
accompany any assisting engine to the place where he left his own 


engine. 
"€B.—The train staff may either be fixed in a socket on the 
_ or tender or carried over the shoulder by means of a cross- 
It. 


D.—PRECAUTIONS RECOMMENDED IN THE WORKING OF RaiILWways. 


1, There should be a brake vehicle with a guard in it at the tail 
of every train ; this vehicle should be provided with a raised roof 
and extended sides, glazed to the front and back ; and it should 
be the duty of the guard to keep a constant look-out from it along 
his train. 

2. cd apna carriages should be provided with continuous 
footboards extending throughout the whole length of each carriage 
and as far as the outer ends of the buffer castings, As passenger 
carriages now pass from one company’s line to another's, it is 
essential for the public safety that although the widths of the 
carriages on the different lines differ from each other, the widths 
across the carriages from the outside of the continuous footboard 
on one side to the outside of the continuous footboard on the 
opposite side should be identical for the carriages of all railway 
companies, so that the lines of rails may be laid at the proper 
distance from the edges of the passenger platforms. 

3. There should be means of intercommunication between a 
guard at the tail of every passenger train and the engine driver, 
and between the passengers and the servants of the company, as 
required by the Legislature. 

4, Continuous brakes under the control of the engine driver and 
each guard should be employed with all passenger trains, In the 
opinion of the Board of Trade, which has been fully expressed in 
recent correspondence, due security will not have been taken for 
the public safety until some system or systems of continuous brakes 
has or have been universally adopted, instantaneous in action, 
capable of being applied by engine driver or guard, and automatic 
in case of accident, 

5, The tires of all wheels should be so secured to the rims of the 
=e prevent them from flying cpen when they are frac- 

ured. 

6. The engines employed with passenger trains should be of a 
steady description, with not less than six wheels, with a long wheel 
base, with the centre of gravity in front of the driving wheels, and 
= the motions balanced. They should not be run tender or tank 

rst. 

7. Records should be carefully kept of the work performed by 
the wearing parts of the rolling stock, to afford practical informa- 
tion in regard to them, and to prevent them from being retained 
in use longer than is desirable, 
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snes should be worked on the block telegraph system. In 

. fp bree ton the block system should be employed for prevent- 
oe trains which can come into collision through overrunni 
- als from approaching @ junction simultaneously. The signa 
pm should be commodious, and should be supplied with clocks, 
with record books, with a separate needle for signalling the trains 
po each line of rails, and with an extra needle or telephone for 
inet necessary communications between the signalmen. The 
7 int levers, signal levers, and block instruments should be so 
Prced in the cabins that pee when working them should 
em the best possible view of the railway. ’ 

9, When drovers or other persons are permitted to travel with 
yoods or cattle trains, suitable vehicles should be provided for 
their accommodation near the front of such trains, : 

10, Luggage should not be carried on the roofs of railway carri- 


tt The names of the stations should be marked on the lamps, 
besides being shown on other conspicuous places, 
Board of Trade, Railway Department, 


December, 1885. Henry G, CaLcraFt. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held on 
Saturday evening, October 19th, in the Langthorne Rooms, Broad- 
way, Stratford, presided over by Mr. James Adamson, hon. sec., 
when Mr. Joseph Williams read a paper on the subject of ‘‘ Forced 
Draught.” The chairman introduced Mr. Williams as a member 
of the Institute, who had come from Birmingham in order to read 
the paper he had prepared, a proof of the interest he had in the 
Institute. Mr. Williams began his paper by commenting briefly 
on the several systems of forced draught which have been tried—the 
steam jet and induced draught, cold blast, hot blast, and the closed 
stokehole, The first of these was not further referred to, as being 
inapplicable to marine boilers, considered in relation to the various 
questions necessarily involved, especially in these days of high 

ressure; at the same time it may be held that other appliances 
Peaides the steam jet are available for induced draught, as by an 
exhaust fan or other appliance, and it may be worth further in- 
vestigation, as this system has much to recommend it. The 
Ferrando system, which is in use in ey 4 steamers in America, 
and in several which have been built for the Italian Government, 
the air being supplied under pressure to the ash-pits; of this 
system there are many modifications and claimants for various 
minor pe We agg The objections to the cold blast and the 
closed stokehole are many and grave; some of these are capable of 
removal by arrangements to counteract them, but taking into con- 
sideration the ‘‘ human factor,” the closed stokehole system is not 
the best. The introduction of cold air into the fire-boxes 
through the furnaces when cleaning the fires has been partl 
overcome in the City of Paris, by having dampers fitted in the 
smoke-boxes; but here it comes to be almost a necessity—to insure 
the firemen attending to the use of thedampers—to have an engineer 
standing by to see that the dampers are closed, and thus minimise 
the amountof cold air admitted to the back ends of the furnaces when 
the fires are being cleaned. The heating of the air before being in- 
troduced to the furnaces was considered by the author of the paper 
to be the best he had seen, and he had seen or had experience of 
many steamers fitted and sailing in various parts of the world with 
forced draught,” and —_— with various result ; in some cases 
of perverted ingenuity, the amount of coal consumed was increased 
and at the same time the vessel was driven at a less rate of 
speed with forced than with natural draught. In his experience 
he had found that the system introduced by Mr. Jas. Howden had 
given excellent results, where attention had been paid to the details 
of working the system, and common sense and discretion had not 
been wanting on the part of those in charge. Some very interest- 
ing and valuable data were given from personal observations indi- 
cative not only of the excellent results which have been gained 
from the use of forced draught, but of the care and attention 
bestowed upon the apparent trifles which go to make, when 
summed up, the or non of any system. A table 
showing the gain in space by the adoption of forced draught and 
new engines was given by Mr, Williams, taken from actual measure- 
ment, as follows :— 
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City of Venice.. 379 x38 x29 68 12 28. 1850 1700 
Ohio .. 343 x43 -X34°6 70 16 «626 «©1850 2150 
Austrian .. +. 819 X38°5x32°5 | 45 28°6; 54 1150 , 1400 
City of Canterbury 879 x88 x29 64 16 87 | :1850 | 1700 
Illinois ' 843 x43 x34°6 (64 22. 38 1850 2200 
Sarmatian.. 870 x42 x35°6, 49 75, 63 | 2000 +2200 
Indiana .», 343 X43 x346) 44 © 42 «| 67 |: 1850 | 1200 
Clan Gordon .. 305°6 x 34°9 x 24 —  — {| 28; 750 | 1050 


The discussion which ensued was sustained by Messrs. J. W. 
Richardson, J. R. Ruthven, J. M‘F. Gray, Sage, R. Bruce, Smith, 
Conbro, Hawthorn, and others, in the course of which the advan- 
tages of forced draught were considered, and the objections to its 
introduction were brought forward. The New York City and City 
of Venice were frequently referred to as examples of Mr. Howden’s 
system, where a considerable saving of fuel had been effected with- 
out any bad results to the boilers on account of the blast. Several 
cases were cited, where by want of attention to details, faulty 


design of boilers, or defective arrangement of forced draught, bad 
results ensued, In summing up the chairman, after commenting 
on the results obtained an dition of the boilers of the New 





York City and City of Venice, which he had carefully inspected 
on two occasions, ~~ his opinion that Mr. Howden was 
working on the right lines, and that with some improvements, and 
boilers constructed to meet the conditions of forced draught, its 
introduction generally would be accepted without question. Im- 
provements were required in driving the fan. ‘The style of fan 
and the whole arrangement, both as regards position and delivery 
of air, was referred to by several members in the course of the 
discussion, 
_The next paper will be read by Mr. A. Beldam, on Friday, Ist 
oe on the ‘‘ Progress and Development of the Marine 
e. 








Rattway Extension 1x ScoTLAND,—The ceremony of cutting 
the first sod of the West Highiend Railway, on an important sec- 
tion of the line near Fort William, was performed on Wednesday 
the 23rd inst., by the chairman of the company, General Lord 
ibinger. This new line, authorised after a keen contest in the 
0 Session of Parliament, will continue the North British Railway 
rom Helensburgh to Fort William, a distance of 100 miles, passing 
arongh one of the most beautiful parts of Scotland—namely, by 

e side of Loch Long, Loch Lomond, by Glenfalloch, Loch alle, 
and over the celebrated Rannock Moor, into the Spean Valley, 
— the entrance to Glen Roy, thence on to Fort William. There 
+p also be a branch to Crinan, forty miles in length, by way of 

h Eck, go and Loch Fyne, thus giving an improved con- 
nection with Ford, on Loch Awe. The engineers for these im- 
portant works are Messrs, Foreman and M ‘Call, of Glasgow, and 

© contractors Messrs, Lucas and Aird, of Westminster, 


Y | the position of a man with absolutely no scientific knowledge. 





ON THE EDUCATION OF ENGINEER 
APPRENTICES.} 


TuHIs is a subject on which the difference of opinion seems to me, 
when carefully analysed, to be more apparent than real, and to be 
largely due to a failure on the part of one section to fully compre- 
hend the views of the other. The pressure of business engage- 
ments gives but little leisure to practical engineers for the discus- 
sion of educational questions with professed educationists, while 
their own work allows the latter class but scanty Me here | to 
seek the company of those who consider themselves to be practical 
men, and thus each class has little gegen A of finding out what 
the other really thinks, and can infer its opinions only from its 

ractice, which, in each case, is confessedly imperfect owing to 
Tack of facilities, What is wanted in each district is a closer asso- 
ciation between teachers and manufacturers, leading to a scheme 
of instruction in which the workshop, the laboratory, and the class- 
room, should each take its proper part. 

If circumstances make it possible to educate one side only of the 
student, and he must be made either a pure theorist or a practical 
workman capable of doing that which others have done before, and 
of making such improvements only as his unaided genius may 
devise, without scientific knowledge to guide him in his investiga- 
tions and with the risk of spending years in going over ground 
which others have gone over before and found to yield no fruit, 
there can be no doubt on which side the choice must lie. Brought 
face to face with practical work, the pure theorist, however deep 
his knowledge, is nowhere in comparison with the man who pos- 
sesses a little practical experience. This will probably be at once 
admitted, but if any one requires to be convinced of its truth, I 
would est a few hours +r in watching the operations of a 
‘* break-down gang” on the N.E.R. 

We inherit from those who have preceded us two leg , the 


layer must offer a resistance to the passage of heat equal to that 
offered by a thickness of at least 2hin. of iron plate, If copper or 
brass tubes are found more effective than iron or steel tu in 
boilers, it is not on account of their greater conductivity, but 
because of their less tendency to accumulate rust and scale, and 
so, by exposing a rough surface to the furnace gases, to retain a 
comparatively cold layer of gas in contact with the tube. In the 
best marine practice on the Tyne the same heating surface is 
adopted, whether brass or steel tubes be employed. 

I have given this as an illustration of a case in which elementary 
scientitic knowledge, such as might be obtained from school text- 
books, or would suffice to enable its possessors to pass in the ele- 
mentary stage of the Science and Art Department examination, 
would prove vei isleading ; not b it was in itself inaccu- 
rate, but because it did not allow all the conditions of the problem 
to be taken into account. It is useless to apply calculation to any 
question unless we have first mastered the physical conditions of 
the case, and know what the actions are to which our calculations 
have to be applied. A student, for instance, may be able to work 
out the stresses in all the elements of a bridge, and may compute 
the necessary dimensions in order that the tension or compression 
may nowhere exceed, say, four tons on the square inch of section; 
but when he has advanced a step or two further in his study of 
mechanics, he will know what the natural instinct of the practical 
man teaches him, viz., that the compression elements are liable to 
bend long before they are crushed, and while the total area of the 
cross-section is made sufficient to resist the crushing stress, its form 
must be such as to enable it to resist the tendency to further bend- 
ing under end-to-end pressure when slightly deflected. © prac- 
tical man recognises this action instinctively, and cae A provides 
against it by an ample surplus of strength, and by the adoption of 
a suitable cross-section. young theorist, on the other hand, 
may be able to calculate the exact form and dimensions capable of 











one a wealth of practical experience and manual dexterity obtained 
in the field, the workshop, the counting-house, or otherwise, in the 
conduct of the practical usiness of life; the other also a wealth of 

ractical experience, some of which has, however, been accumu- 
fated in the bye-ways of life, in the laboratory of the professor or 
the recluse, which has been carefully collated and systematised, and 
in its simplest forms has been briefly summarised in a few short 
statements which we somewhat boldly call the laws of nature, and 
which has been so arranged that its students may frequently fore- 
tell the result when it is proposed to attempt combinations alto- 

ether new. The first legacy is practical skil), the second science. 
Can we afford to despise either? 

There is no doubt that in mechanical engineering a man of fair 
intelligence with only a workshop training, with no scientific know- 
ledge, and without reading a book, may learn to build an engine or 
a machine as well as it has been built before, and if his ability is 
above the average he may make improvements in the work of his 
predecessors. It is, of course, difficult for us to place ourselves = 

'o 
imagine a designer of engines entirely ignorant of the conservation 
of energy, the latent heat of steam, the laws of expansion, the com- 
bustion of fuel, the conduction and radiation of heat, and every 
other principle which guides the engineer in his design for fur- 
naces, boilers, and engines, requires a great effort of the mind; but 
after making that effort, it is still probable that any one will admit 
the statement just made. With such men, however, and them 
alone, ged must necessarily be slow. 

On the other hand, those who are engaged solely in scientific 
investigation seldom know sufficient of the requirements of parti- 
cular industries to apply their knowledge and discoveries to the 
needs of manufacturers. Thus it happens that many most valuable 
inventions are made by “ practical men” who have sufficient know- 
ledge of scientific discovery to enable them to adapt the work of 
the philosopher to the requirements of their own industry. i 
generally implies, on tbe part of the inventor, a certain amount of 
scientific knowledge, or, at any rate, of acquaintance with what is 
going on in the scientific world around; but it is the long and 
patient laboratory research which makes the adaptation ible. 
Anything which tends to bring about a greater intimacy between 
scientific investigation and teachers and those engaged in manu- 


ting the action in question with a given factor of safety, when 
his attention has been called to the tendency which the elements 
under compression possess, though that tendency might not, at 
first, occur to his mind. 

It is unnecessary to multiply instances in which the first elements 
of theory are, by themselves, inapplicable to practice, and, if so 
employed, lead to danger or disaster. A little knowledge is said to 
be a dangerous thing, the danger lying in the littleness; and this 
is especially the case with engineering design. Numberless cases 
might be mentioned in which the most advanced theory is insuffi- 
cient to prove a safe guide, and recourse must be had to the results 
of experience with designs of the same type, that is, to the too- 
much-despised rule-of-thumb; and the moral to be learned is that 
the most able theorist, if devoid of P tical experience, should 
never be entrusted with important work. This, however, does not 
detract from the value of theory to the man who knows how rightly 
to apply it; still less does it indicate any discrepancy between 
theory and sound practice, 

Having thus endeavoured to point out the relation of a scientific 
training to an engineer’s practice, it remains to consider the sub- 
jects in which an engineer should be trained and the time when he 
should study them. The term engineer has such a wide meaning 
that it is impossible to consider every branch into which the pro- 
fession of engineering is divided. e North-East Coast Insti- 
tution of Engineers and Shipbuilders and the North of England 
Institute of Mining and Mechanical Engineers some time ago 
appointed committees to draw up schedules of subjects to be 
studied by mechanical engineers, naval architects, and mining 
engineers. It would take too long to recite any of these schedules 
in full, but we may select as a typical case a student who is pre- 
paring for the work of a marine engineer, and mention some of 
the principal subjects which it is recommended that he should 
study. In the first instance, in common with other mechanical 
engineers, he is expected to take up mathematics, inorganic 
peste 8 heat, electricity, mechanics, including elasticity, 
graphical statics, machine design, and the elements of hydraulics, 
thermo-dynamics, with special reference to the steam engine, prac- 
tical geometry, metallurgy, and modern languages, with experi- 
mental work in chemistry, physics, the testing of materials, the 
use of indicators and dynamometers, and measurements of efficiency 
of engines and boilers. Then as special subjects adapted to the 





facturing industries | preageer what Clerk-Maxwell styled the 
‘cross-fertilisation ” of the sciences, or, in this i , Of sci 

and practice, will facilitate a og The institution of university 
colleges in the centres of industry is a step in this direction. What 
is now wanted is to bring about a closer relationship between the 
colleges and the works, by providing facilities for those who held 
r ible positi as designers, managers, &c., to carry out in 
college laboratories those investigations which would interfere too 
seriously with commercial enterprise if conducted in the works 
themselves, Of course, there will still be the difficulty of time. 
There are men in this district well acquainted with every detail of 
their own branch of engineering and with the present requirements 
of the industry, qualified also to duct experimental investiga- 
tions of a high order, but so occupied with the duties of their 
station that experiment or original investigation would be impos- 
sible even if their works afforded facilities for its conduct. But 
development generally implies sacrifice, and in many cases it would 
surely not be impossible to give the opportunity of experimental 
work to those qualified to conduct it, however important their 
routine duties may be. 

This, however, is departing somewhat from the subject of this 
a which is the education of engineers, not their work in after 

ife ; but before considering the training to be provided for the 
student, it is necessary to have a clear idea of the work for which 
he is to be trained, and original experiments appear to form one of 
the departments of the engineer’s work. 

Another ya which should be borne in mind is that true theory 
may often be far behind practice, but is never at variance with it. 
Without practical experience it is impossible that theory should 
take into account all the conditions which obtain in any practical 
problem. For instance, it is easy to show experimentally that 
copper is a far better conductor of heat than iron or steel, its con- 
ductivity being, in fact, more than six times as great; and it may 

at once inferred that a copper boiler would prove much more 
efficient than a boiler of iron or steel. This conclusion, based upon 
very insufficient knowledge, is not borne out in practice, the extra 
efficiency of the copper boiler being exceedingly small, and not to 
be considered by the side of its increased cost. Carry the investi- 
gation a little further: measure not the relative conductivities 
of iron and copper, but the absolute conductivity of each, and it 
will be found that if one side of a copper plate an inch thick were 
actually maintained at the temperature of a boiler fire, and the 
other at the temperature of boiling water, a square foot of plate 
would conduct sufficient heat to generate steam for an engine of 
200-horse power. It is clear, then, that, whether we are dealing 
with iron or steel, the want of conductivity of the plates has a very 
small effect in retarding the passage of heat from the furnace 
gases to the water; and we must look to some other cause for the 
retardation. We find it in the layer of cooled gas which clings to 
the surface of the plates, and is only son forward very slowly by 
the stream of gases passing through the flues. Remembering that 
the resistance offered by air to the flow of heat is about 20,000 
times that offered by copper, we see that a layer of air ‘Olin. thick 
offers as much resistance as a plate of copper more than 16ft. thick. 
The difference of temperature between the two sides of a boiler 
plate is consequently generally not more than 5 deg. or 6 deg. in 
the case of iron, and would not be more than 1 deg. in the case of 
a copper plate of the same thickness, Another source of resistance 
is found in the thin layer of steam formed on the inside of the plates, 
and in the layer of scale which, when it exists, offers a much greater 
resistance to the passage of heat than the boiler plate itself. Mr. 
Wm. Armstrong, jun., finds that a layer of scale y,in, in thickness 
diminishes the efficiency of a boiler only 1°5 per cent., though this 











1 Address delivered at the ir of the evening classes for the session 
1889-90, in the Durham College of Science, Newcastle-upon-Tyne, by 
Wm. Garnett, M.A., D.C.L., Principal of the College. 





requir ts of the designer of steam engines generally, and 
marine engines in particular, he should study, the higher 
parts of mechanics and machine design, the strength and stiff- 
ness of beams, girders, pillars, shafting, cylinders, boilers, &c., 
the principles and details of machine tools, the theory of the 
steam engine, the effects of inertia and friction of the moving parts, 
the comparison of simple, compound, triple, and quadruple expan- 
sion engines, the principles of hydro-dynamics, resistance to pro- 
pulsion, theory of propellers, details of different types of engines 
and boilers and their accessories, experiments on the flow of 
liquids and gases, measurements of the calorific power of fuels, of 
the efficiency of lubricants, advanced work with the experimenta 
engine and testing machine, and elementary work in the metal- 
lurgical laboratory. 

The next question to consider is when and how these subjects 
are to be studied. It must be understood that the training under 
consideration is not that of the ordinary fitter, but that of the 
engineer apprentice—whether ordinary or premium—who aims at 
b ing works ger, leading draughtsman, or principal. 
Many of the subjects might with advantage be studied at school 
up to a certain stage, but we must take the schools as we find them, 
and as many of our premium apprentices are public school boys, we 
may assume that they have had a fairly liberal education; but of 
the subjects above mentioned as specially adapted to the require- 
ments of an engineer, only mathematics, and perhaps elementary 
theoretical mechanics, will have received any considerable share of 
attention. 

The first principle which should be enforced is that at no 
stage of his education should the student abandon, even for a 

ear, his theoretical studies; fer not only does this mean the 
oss of much that has already been acquired, but it is very 
likely, if not almost certain, to make theoretical studies very 
much more difficult and disagreeable in the time to come. 
On the other hand, if the student endeavours to complete his 
theoretical training before entering the works he incurs two 
evils ; in the first place, he loses that plasticity of mind which at 
the age of sixteen or seventeen enables him to take up with his 
new sphere and make his work part of himself, and that adapta- 
bility of fingers which alone can enable him to master his tools; and, 
in the second place, he goes through a course of theoretical training 
without seeing the bearing of the subjects he studies upon his life’s 
work, and too often without taking any real interest in them. 
Such a student on coming into contact with practical problems 
regrets that he did not know when studying his mathematics and 
mechanics at college the uses to which his analytical weapons could 
be applied, and feels that his studies would have possessed a new 
interest for him had he previously seen something of their appli- 
cations. This is an evil which is very much reduced when the 
teachers have sufficient knowledge of the student’s future work to 
enable them to take for their illustrations and examples those pro- 
blems with which their students will have to grapple when they 
commence their professional career; but even then a problem 
presents to a student a very different aspect when it is proposed by 
the teacher, and the student has no personal knowledge of the 
questions involved, and when it has presented itself to the student 
himself in the course of his everyday work, und he has struggled 
with its difficulties alone. 

It thus naturally comes about that the engineering students who 
profit most by a college course are those who have had some 
experience of the works, who have endeavoured to solve various 
problems for themselves, and who are in a position to appreciate 
every difficulty as it is di d and explained by the teacher. I 
have found that in teaching a class, consisting partly of students 
who have come straight from school and partly of those who have 
had experience of some branch or other of engineering, the same 
preblem would appear to the one portion of the class as an 
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uninteresting example invented to illustrate a theoretical principle 
the utility of which appeared more than doubtful, while to the 
other portion it was full of life and interest, appealing, as it did, 
te their experience, and perhaps introducing to them the 
explanation of a difficulty, to surmount which they had often 
striven in vain. Teaching the first-mentioned students was like 
describing a stormy voyage to those who had never seen the - 
ora mountain ramble to some of the occupants of an East-en 
lodging-house who had never ventured beyond the London streets, 
while the others appreciated the details like experienced yachtsmen 
and members of the Alpine Club. 

If, then, we have to consider the best course of training for a 
boy intending to be a mechanical engineer and leaving school at 
fifteen or sixteen, with a knowledge of mathematics sufficient to 
enable him to pass the matriculation examination of the University 
of London, we concluded that he should at once commence his 
apprenticeship in the works, but that during the evenings he should 
attend college classes in mathematics, mechanics, physics, and 
mechanical drawing, including machine design. The last-mentioned 
subject can be well taught in the college class, and prevents the 
waste of much valuable time when the apprentice enters the 
drawing-office. At the end of two years the student should spend 
the whole of at least one session in attendance at college classes and 
in experimental work in the engineering laboratory. By that time 
ne should be capable of studying profitably the theory of the steam 
engine, and the theory of structure and of elasticity, and the 
application of the differential and integral calculus to statics and 
dynamics. In the pbysical laboratory he should acquire practice 
in making measurements of a delicate character, and in the 
engineering laboratory he should learn the use of the testing 
machine, and should carry out tests with experimental boilers and 
engines under varied conditions. In addition to this he should, if 
possible, make a complete set of working drawings of some engine 
or machine, under the direct supervision of the professor of 
engineering, taking care that every detail is designed from first 
principles, and that empiricism is as far as possible excluded. Out 
of a five years’ apprenticeship, a second year might in some cases 
be advantageously devoted to college work, at the end of which 
the —— would return to the workshops, but would continue 
his college studies, which would now be of a more advanced and 
special character, during the evenings until the end of his appren- 
ticeship, and occasionally for a longer period. The break which 
this scheme makes in the continuity of the workshop experience 
does not ap) to be much greater than that always made when 
the apprentice leaves the workshop to spend a year or more in the 
drawing-office, and very much of the training which sLould be 
given to the young draughtsman can be advantageously acquired 
in the college class. If it should be held that it is undesirable 
for an apprentice to leave the works for a single session during the 
course of his apprenticeship, and that any time he may devote to 
college work during the day must be taken either before or after 
his apprenticeship, for the reasons above mentioned, it is prefer- 
able that it should be at the end, and not at the beginning; but 
in this case it is essential that the apprentice should attend 
evening classes continuously, so that no actual break should be 
made in his theoretical training. 

The modifications necessary to apply the generai method of 
procedure just described to other branches of nee will be 
sufficiently obvious. It may, however, be remarked that in the 
ease of electrical engineers the time spent in college may be 
advantageously increased, provided that the college possesses a 
well-equipped electrical laboratory, and an engineering laboratory 
in which measurements may be made in connection with the work- 
ing of steam engines and other prime movers, and with the trans- 
mission of power. It should, however, be borne in mind that the 
electrical engineer should be pre-eminently an engineer than an 
electrician. 

There is one practical difficulty in the training of engineer 
studeats at evening classes, viz, the exhausted condition of their 
physical mae at seven o'clock in the evening during their first 
year in the workshops. Boys who have never been accustomed to 
very early rising have to be at their work by six a.m., and 
frequently have some distance to travel in order to reach it. If 
workshops could be so organised as to make it possible for first-year 
apprentices to lose the “first-quarter” during the winter months 
without seriously interfering with the output, a great hindrance to 
educational progress would be removed. As the value of the work 
done during the dark hours before breakfast is, in many cases, 
very questionable, perhaps the sacrifice on the part of employers 
would not, after all, be very great. 








WATER SUPPLY OF GRANGE-OVER-SANDS. 

AT a meeting of the Local Board held recently, a report was 
presented by the Water Committee respecting the quality of the 
water supplied to this rising seaside resort on Morecambe Bay. 
From analyses that had been made by Dr. Thompson, the medical 
officer of the district, Dr. Campbell Brown, the county analyst, and 
Dr. Bernays, it appeared that the water which is collected from peaty 
ground contains albuminoid ia in excess of what it should do 
for a pure supply, and for the complete oxidation of this, filtration 
through magnetic oxide of iron is recommended, which will also 
prevent the filtered water from baving any effect on lead pipes. 
Various systems of filtration were considered by the committee, 
viz: (1) “* Polarite ;” (2) carbide or saprodite ; (3) oxidiser. The 
quantity of filtered water required by the district is 100,000 
gallons per twenty-four hours. The cost of the various oxidising 
materials required would be as follows :—Polarite, £75; carbide, 
£250 to £500; oxidiser, £125. 

Polarite is of more granular form, and appears to be capable of 
baving a more uniform action. The oxidiser not being so granular, 
and being composed of various-sized granules from gravel to dust, 
looks as thorgh it might lead to clogging of the filters. The car- 
hide, from its too expensive character as stated by the inventor— 
‘‘the cost of carbide to purify 100,000 gallons in twenty-four hours 
would be probably about £500, if the water was the same as the 
analysis which you sent”—preclude the committee from expressing 
apy opinion thereon. 

The reasons for the committee havi upon r 
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Asphalte paving.—The city of New York is about to experiment 

ith asphalte paving on a practical scale, but it is to be laid over 
existing granite block pavement. The surface of the latter will 
be thoroughly cleaned, and then covered with a fine bituminous 
concrete of ljin. screened stone and coal-tar residuum. This will 
be surfaced to the proper grade, and will have a minimum thick- 
ness of jin. The wearing surface will be composed of refined 
asphaltum, heavy petroleum oil, fine sand—containing not more 
than 1 per cent. of hydro-silicate of alumina—and fine powder of 
carbonate of lime. e asphaltum and petroleum will be made 
into an asphaltic cement, containing 100 parts of the former to 
fifteen or twenty parts of the latter. The paving mixture will be 
of the following proportions :—Asphaltic cement, 12 to 15 | ys 
cent. ; sand, 83 to 70 per cent. ; pulverised carbonate of lime, 5 to 
15 per cent. The tirst two are to be heated separately; the 
carbonate of lime, while cold, is mixed with the hot sand, and then 
with the asphaltic cement. This paving mixture will be laid in 
two coats—a cushion coat jin. thick, after rolling, containing 2 to 
4 per cent. more asphaltic cement than mentioned above; and a 
surface coat, laid hot. This latter coat is carefully spread by iron 
rakes, and rolled till it is 2in. thick. The surface is then to be 
compressed by hand rollers, after which a small amount of 
hydraulic cement is to be swept over it, and the pavement then 
rolled with a steam roller. The gutters are to be of pure asphalte, 
smootbed with hot irons, If rock asphalte is used, it is to be 
Sicilian, Val de Travers, or Seyssel; the powdered rock to contain 
9 to 12 per cent. bitumen and 88 to 91 per cent. carbonate of 
—_ i to be laid hot, compressed by heated rammers, and then 
rolled. 

Rapid transit.—In New York City the Third Avenue Railroad 
Company has been granted power to convert its line to a cable 
system. The company is to re-pave and maintain the space 
inside the tracks and 2ft. beyond ; to readjust and set all sewers, 
water pipes, and gas pipes displaced; to lay a grooved rail of 
approved form; to remove snow from its tracks and not deposit it 
on other parts of the street; all this work is to be approved by the 
Commissioner of Public Works, The 5) of the cable is not to 
exceed six miles per hour south of Sixth-street, and nine miles per 
hour north of Sixth-street. On the part of the line down town 
used by the Second Avenue Railroad Company the traffic of the 
latter is not to be interfered with, the company is to be allowed 
the use of the track, conduit, and cable of the Third Avenue Com- 
pany, and the conduit is to be so built on this part of the line 
that the Second Avenue Company can put in a duplicate cable. 
The Lake-street Elevated Railway Company, of Chicago, has com- 

leted arrangements and has let the contract for superstructure. 

e road will be built on the Meig’s system. Each track will have 
a single line of columns and a single girder. On the bottom chord 
of the girders are the rails for the carrying wheels, which have in- 
dependent axles, and stand at an angle of about 45 deg. from the 
vertical plane. On the top chord are the rails which are gripped 
by the horizontal driving wheels of the engine. By this arrange- 
ment the car trucks straddling the track to a depth of 4ft., derail- 
ments are practically impossible, even in case of a broken wheel or 
axle. The engine and cars on the experimental line at Cambridge, 
have bodies of circular section. The ribs are of bent steel tubes, 
utilised for ventilation, with metal panels. The car has end plat- 
forms, and three rows of seats, one on each side and one in the 
middle. 

American Society of Civil Engineers.—At the convention in June, 
1889, four resolutions were introduced for the appointment of special 
committees, and these have all been passed by ballet vote. The 
resolutions are as follows:—No. 1: Whereas, it is a well-known 
fact that many cities and towns on the Atlantic coast have suffered 
very greatly from impurities in their water supplies, due to various 
causes, and that no adequate remedy, meeting all conditions, has 
been found therefor, and whereas, these impurities are often due 
to natural causes, which have not been adequately investigated 
on account of the difficulty of centralising the individual efforts of 
all parties engaged in said investigations. Resolved, that a com- 
mittee of three members of this Society be appointed by the Presi- 
dent, to ascertain the best means of concentrating all obtainable 
information in such a manner as to secure useful results and to 
report to the annual meeting of the Society, what further action, in 
their opinion, should be taken in the premises, No. 2: Thata 
committee be appointed by the Board of Direction to be authorised 
and instructed to report to the Society a set of standard rail sec- 
tions of weights beginning at 401b., and advancing by increments 
of 51b. to 1001b. per lineal yard. No, 3: That a committee of 
seven members of the ~~ be appointed by the President to 
recommend uniform methods of testing the materials used in 
metallic structures. No. 4: That the same committee be requested 
to report such requirements for these materials, as, in their judg- 
ment, may conduce to further improve the grade of such structures. 

Coal consumption of locomotives.—The Buffalo, Rochester and 
Pittsburgh Railroad bas in force a regulation by which half of the 
amount saved in fuel consumption by a locomotiye is divided 
between the engineer and firemau. The plan is similar to one in 
use on some of the Pennsylvania lines. A stated amount of coal is 
allowed for each run and class of work ; an account is kept of the 
amount consumed above or below the allotted quantity, and at the 
end of each month balf the value of the coal saved is paid to the 
men. On the Rochester division twelve engineers averaged in one 
month 2°50 dols. each, and their firemen 1.80 dols. each. The 
engines are fired better and more carefully, and emit less smoke, 

A deep-water Gulf port—An inter-State convention bas heen held 
at Topeka, Kan., recently to discuss method ta bli: 





for hing a 
deep-water port on the Gulf Coast, to select a site, and to provide 
means for raising the necossary money. The delegates from Texas 
are in favour of establishing three such ports on the coast of Texas 
in order to get the stimulus of competition. Some of the delegates 
from other States were also in favour of this plan. There were 
nearly 1000 delegates present. At the next session of Congress an 
application will be made for an appropriation of at least 
16,000,000 dols, from the National Treasury in aid of the scheme 
decided upon by the convention. Colorado and other inland 
States are deeply interested in this movement, as by means of 
their railway connections they would secure new outlets for their 
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ing the Board to use “ Polarite” are—-(1) Its apparent fitness 
for the continuance of a regular operation for filtering purposes. 
(2) Its not being likely to be clogged up by suspended matters. 
(3) Its more probable capability of being cleansed for repeated 
filtering purposes, and thus being in the end a cheaper and more 
desirable article. The report of the committee was unanimously 
adopted. Polarite is supplied by the International Water and 
Sewage Purification Co., of Victoria-street, Westminster, whose 
system of sewage treatment is being largely adepted in this 
country. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-oN-TYNE. — At the 
last meeting of this club, held at the Durham College of Science, 
on Tuesday, October 15th, Mr. H. B. Jamesread a paper on “‘ The 
Dynamo,” commencing with a description of the various parts 
common to 2ll dynamos. The author went on to consider their 
construction, and pointed out the chief evils to be guarded against 
in their design. Referring to the history of the dynamo, an account 
of Faraday’s experiment of 1831 was read, as given by himself 
before the Royal Society in November of that year. Many of the 
principal continuous current dynamos of the present day were 
described—thore of Brush, omson-Houston, and Crompton 
receiving mest attention. In conclusion the arrangement and con- 
struction of the Gramme and Siemens armatures were thoroughly 
explained. Several diagrams were employed to illustrate the 
lecture, end also rome pieces of apparatus kindly lent from the 
electrical laboratory of the college by Dr. Stroud. 





ce. At a meeting of a previous convention preliminary 
steps were taken requesting Congress to order surveys and investi- 
gations made. This was done, and the engineers detailed for the 
work will make their report very soon. 

Raek railway. — Another rack railway is now projected, this 
time up Mount Wilson, in California, and a company has alread 
been organised. The system to be used is not stated, but it will 
probably be the ladder rack, unless the adoption of the Abt 
system for the Pike’s Peak-road infil the promoters of the 
new line. The ladder rack, which is already in use on two railways, 
with maximum grades of 1 in 2¢ and 1 in 3, is only useful for 
excursion lines, as the s is slow, the train loads light, and the 
use of curve. increases the cost and danger of the road. 

A heavy locomotive.—The New York and New England Railroad 
has puton a heavy Mogul engine for express passenger service. 
The engine hauls the Boston and New York limited express, Leav- 
ing Boston at 3 p.m., it reaches Willimantic, Conn., 86 miles, at 
5.15 p.m., where a standard eight-wheel passenger engine takes the 
train on. Returning, it leaves Willimantic at 6.40 p.m. with the 
New York and Boston limited, reaching Boston at 9.0. The engine 
has cylinders 20in. by 24in.; driving wheels 69in. diameter, boiler 
5ft. diameter, with a straight barrel. The wheel base is 24ft, 3in., 
and the total weight 128,000lb. The smoke stack is very short, 
flares outward, but has no moulding ; it is ye in a heavy cast 
iron base. The connecting and coupling s are of I section. 
The tender tank has a capacity of 300 gals. and is fitted witha 
scoop for taking water from the track tanks. As the speed is slow 
just out cf Boston, some fast running is made on the road, 





Naval co: struction.—The South Carolina Naval and Shipowners’ 











Association, of Charleston, has been incorporated to i 
Charleston a shipyard for building sailing ‘aioe and Aes a 
Vesuvius dynamite cruiser.—The firing test of the pneumatic 
guns was made October 9th, and demonstrated that the guns can 
throw 15001b., or 5001b. each of dynamite per minute. The three 
= are built with the ship, the muzzles projecting through the 
eck near the bow, and the range being got by the handling of the 
vessel, In the distance test the guns threw shells 320 yards, 
350 yards, and 100 yards beyond the measured mile. Dummy shells 
ual in size, weight, and centre of gravity, to shells containin 
200 Ib. of ——— In the rapid fire test fifteen shots were fire 
== min. : —— = ge ems n. 
unicipa ries.—The following salaries for the engineer’ 
department have been authorised by a city ordinance at Chrceet, 
0.:—City civil engineer, 4000 dols. per annum; first assistant’ 
2400 dols.; second assistant, 2000 dols.; third assistant, 1440 dols, : 
fourth assistant, 1440 dols.; draughtsman, 1440 dols.; cler\:’ 
1080 dols.; transitman, 1008 dols.; levelman, 1008 dols. ; first 
assistant draughtsman, 720dols.; rodmen, 660 dols. for first year 
and 720 dols. for second year; chainmen, 480 dols, for first year 
and 600 dols, for second year. 
Steel rails for Japan.—A representative of one of the Japanese 
railways has been in the United States for nearly three years 
studying the conditions of American railway practice. The road is 
ex to build some 1500 or 1800 miles of extensions, and the 
order for the rails will er wae be given to some Pittsburg mills, 
Niagara Bridge.—A bridge is projected over the Niagara river 
at Lewiston, in the interest of the Canadian Pacific Railway. The 
railway company will build the bridge for the exclusive use of itself 
and its own connections, so as not to be dependent upon a leased 
right of way, and access will be obtained to Buffalo by way of 
Lonawanda, with connections at that place with the elon 
Tackawana, and Western Railroad, on the Lehigh Valley Railroad, 
for through traffic to the Atlantic seaboard; arrangements havo 
also been made for terminal facilities at Buffalo, and for connec- 
tions with six American railroads, Surveys have been made and 
one filed. An independent company will build the connecting 
ine and will lease or sell it to the Canadian Pacific ; this company 
will have a capital stock of 300,000 dols. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
havh been made at the Admiralty :—Charles W. Bryant, assistant- 
engineer, to the Camperdown-—instead of ‘Trafalgar, as previous! 
announced—to date October 17th; Andrew Spalding, staff engi- 
neer, to the Warspite, to date October 22nd; William Hines, 
chief engineer, to the Wizard, reappointed on promotion, to date 
September 30th ; Edward Jackson, chief engineer, to the Mersey, 

RaILway ConGcress aT LEEDS.—The congress of locomotive 
engine-drivers and firemen, which sat at Leeds throughout last 
week, brought its sitting to a close on Saturday afternoon. It was 
attended by delegates from every railway in the kingdom. Mr. 
T. G. Sunter, general secretary, Mr. C. E. Stretton, Leicester, con- 
sulting engineer, and Messrs. Ford and Warren, solicitors, were 
also present. The internal working of the association, together 
with suggestions for alterations of rules, were duly considered. The 
following resolutions were unanimously passed :—(11 ‘‘ That this 
congress of locomotive engine-drivers and firemen views with satis- 
faction the Lape of the Railway Regulation Act of 1889, and 
u the Board of Trade to take steps to put the Act into force in 
order that continuous automatic brakes and the absolute block 
system may be employed upon all railways without delay.” (2) 
“That this meeting regrets that the practice of keeping railwa 
men on duty for an excessive number of bours is stil} continued, 
and urges the ee to remedy the evil, which is a danger to 
the men working the trains and to the passengers riding therein.” 
(3) “That this meeting directs the attention of the companies and 
the public to the unpractical methods adopted for testing the eye- 
sight of railway men by means of the ‘dot and wool’ test, and 
urges the testing of sight by requiring the men to be practically 
tried, both by day and by night, upon the railway with actual 
signals at any necessary distances ; also that in every case in which a 
member of this society is discharged or reduced on account of the 
‘dot and wool’ test, we have such member carefully examined by 
an expert surgeon, and if he reports that the member's sight is not 
defective the railway company “ asked to have a practical trial 
with signals in the Vg wy of the surgeons of the company and 
of this society.” (4) ‘‘ That this meeting directs attention to the 
absence of brake power upon fast fish and s trains, and urges 
tbat such trains which run at express s should be fitted with 
continuous brakes, and that the engines of every goods and coal 
train should be fitted with brake blocks upon their wheels,” (5) 
‘That this meeting directs attention to the practice on some lines 
of allowing branch passenger trains to be worked by engines which 
are run tender first.” (6) ‘That attention be directed to the in- 
juries caused to enginemen and firemen by the bursting of glass 
water gauges, and suggests the adoption of a wire casing or cther 
protection to prevent the flying of the broken glass.” (7) ‘ That 
this meeting after careful consideration directs attention to the 
trip system employed on some railways, as it tends to induce both 
enginemen and tiremen to run unnecessary risks in order to reach 
the journey’s end, and that we consider it is not in the best in- 
terests of the companies, and is a source of risk to the public.” 


Deer WATER Port ON THE GULF CoasT OF THE UNITED STATES. 
—On this subject an American paper says:—“ The total area of all 
the States and territories west of the Mississippi, exclusive of 
Alaska, amounts to 1,840,595 square miles. East of the Mississippi 
the total area is 1,187,859 square miles, or, the west is more than 
one and one-half times as large as the east. There are 15,000,000 
people west of the river, one-fourth of the population of the entire 
Union. The total | maga of the Government for public 
buildings, rivers and harbours, roads and canals, light stations and 
beacons, forts, arsenals, and armouries, from 1789 to 1886 amount 
to the vast sum of 426,794,810 dols., or 7°11 dols. for each inhabi- 
tant, basing the population of 1886 at 60,000,000. Of this enormous 
sum there was expended in the States east of the Mississippi, and 
including the improvement of that river and its tributaries and the 
State of Louisiana, 392,357,775 dols., and the greater portion of 
unclassified or miscellaneous appropriations, amounting to 
150,655,219 dols., which would make at a fair estimate 535,000,000 
dols. expended for public improvements east of the Mississippi, or 
11°88 dols. per capita. In the States or territories west of the 
river, including the coast, we have a total appropriation of 
42,450,000 dols., or 2 83 dols. per capita. We are entitled in pro- 
portion to population to have expended 101,912,500 dols. more by 
the Government in — improvements before any further appro- 
priations are made for the east to even us up with that section of 
the United States. The time is eet when we shall have 
the majority of the legal voters of the United States to support us, 
and wealth extracted from the mountains or produced from the 
fertile plains and a such as the east never dreamed of and 
the world never saw. e shall then have evened up on a nation’s 
favours. We shall have demanded and received appropriations 
from the National Government to build harbours and other public 
improvements. We demand for the great west 10,000,000 dols. 
for a deep harbour on the Texas coast, a very modest sum, since 
our just proportion of national appropriations now expended 
entitles us to over 100,000,000 dols. more. The difference in 
favour of the Gulf over New York from twenty States and terri- 
tories amounts to 13,035 miles, averaging 651 miles from each. 
The cost of transportation by rail averages three-fourths of a cent 
per ton per mile; therefore, by saving sixty five miles of rail haul 
we save 4°88 dols. per ton upon our surplus products. It is apparent 
that if the west’s surplus of breadstuffs and meats of 1888, amount- 
ing to 24,935,235 tons, could have been shipped vid the Gulf, the 
enormous stm of 121,683,946 80 dols. would have been saved. We 
challenge tl e world to shcw another investment of 10,000,000 dols. 
—-the amor nt estimated as necessary to Luild a perfect harbour ~ 
that will bring in such grand returns,’ 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Tue expenses of iron and steel production in South Staffordshire, 
East Worcestershire, and Shropshire are this week again heavier. 
The masters have agreed to the formation of a new sliding scale 
upon a basis which means an advance of 3d. peraton in puddlers’ 
wages above what is now being given, and of 24 per cent. in the 
wages of millmen. This arrangement was come to at an adjourned 
meeting of the Midland Iron and Steel Trades Wayes Board, held 
in Wolverhampton, on Monday. The business was the formation 
of a new sliding scale for the payment of wages. Ata previous 
meeting the masters had suggested that the basis of the scale 
should be 1s. 6d. per ton premium above equal shillings to pounds. 
The men’s delegates had consulted their constituents upon this 
int, and they now returned, saying that they could not accept 
s, 6d., but that the men require 1s, 9d. A protracted discussion 
arose, during which it was inted out by the Chairman of the 
Board—Mr. B. Hingley, .P.—that wages in the North of 
‘England were now 7s. 6d. per ton for puddlers, with 6d. extras, 
making them 8s, Staffordshire puddlers’ wages were also 8s, at 
yresent, and it seemed very desirable that the Midlands and the 
North of England should continue to run on all fours, The 
masters did not wish to disturb this balance, for if their expenses 
were raised unduly they would be unable to meet North of 
England competition, On behalf of the employers several 
suggestions alternative to the diate ion of 1s. 9d. 
were made. It was suggested that the Board, before deciding 
upon a scale basis, should wait until they had before them the 
net returns of the accountants to the Board, showing the average 
selling price of September and October, or else refer the matter 
at once—in accordance with the Board’s rules—to Sir Thomas 
Martinean forarbitration, ‘This was refused, on the ground that 
the men would probably strike before the four or five weeks were 
out, and that if the question of the difference in premium were to 





and all the purchases are going into actual consumption, and there 
is no fear of prices falling from this cause. 

The Wrought Iron Tube Association, which embraces all the tube 
firms of England and Scotland, and the members of which have 
formed a compact with the Belgians, who before were severe com- 
petitors, has just declared a further advance of £1 per ton by a 
discount reduction of 24 per cent. So remarkably successful has 
this combination been, that this is the tenth advance declared since 
its inauguration, Gas tubes, which used to be 80 per cent. dis- 
count, are now 674, galvanised tubes 55 per cent., and steam 57}. 
This declaration does not affect the price of boiler:‘tubes, which are 
governed by a separate association, and the prices of which were 
advanced about three weeks ago by a reduction in di t of 24 
per cent., bringing discounts down to 674 per cent. 

The operative tube makers in Wednesbury, Wolverhampton, and 
Old Hill are seeking to obtain the employers’ consent to a revised 
om list of prices equivalent to an advance of about 10 per 
cent, 

The Government factories and arsenals are just now taking con- 
siderable quantities of machinery and tools, as well as metal, both 
cast and wrought. Metal rollers and tube and iron drawers are 
busier now than they have been for some years, and many of the 
mills are running night turns. 

A conference of employers and workmen engaged in the spring 
and roller bar trade has just been held at Walsall, to hear the 
men’s claim for 25 per cent. advance in wages. After some dis- 
cussion the existing list of prices was revised. The new list, 
which means an advance of about 25 per cent., will come into 
operation on the first Saturday in December, and will remain in 
a for twelve months, subject to three months’ notice on either 
side, 

The nut and bolt trade is in a satisfactory position. At a 
—*, meeting of the Nut and Bolt Makers’ Association, held 
this week at Darlaston, the quarterly report stated that there had 
during the past three months been a steady increase of members, 
and that at the present time there were more members’ names 
upon the books in the immediate districts than had been the 
case for many years past. The Sheffield branch had been re- 








40 before the arbitrator, there would also have to be di d 
certain vital changes in the Board’s constitution. Anotber offer 
was then made by the employers, to the effect that they 
were willing to give a 24 per cent. advance up to the Ist of 
December, leaving the question of Is, 6d. or 1s, 9d. in abeyance. 
Thiv offer also the men refused, and subsequently, after further 
discussion, it was agreed that the scale should be re-established 
upon the basis of equal shillings to pounds sterling, and 1s. 9d. 
premium. The chairman pointed out that this was an advance 
four or five weeks before the North of England, and the men could 
hardly expect another soon when the North bad theirs. To grant 
another advance then would be to handicap the Midland trade 
against that of the North. The delegates of the men promised to 
do their best to persuade their constituents to keep this condition. 

In consequence of this immediate wages advance, with the pro- 
bability of a further advance on December Ist, as the result of 
the accountants’ examination of the employers’ books for the 
months of September and October, iron prices are this week much 
firmer even than a week ago. On ‘Change in Wolverhampton 
yesterday, and in Birmingham this afternoon, sellers talked very 
strong, and buyers had to content themselves with making the best 
of the position they could. The marked iron houses were firmer 
than ever in adhering to the 10s. advance of quarter-day, and the 
unmarked iron houses would not depart in the least from the 5s, to 
10s. advance, according to circumstances, which they likewise have 
declared since quarter-day. 

Some finished iron-makers, indeed, asked to-day in Birmingham 
an advance of from 2s, 6d. to 5s, per ton on Jast week’s prices. 
The success which attended their efforts was not marked, but the 
fact remains as an indication of the way in which things are 
going up. 

As an example of the strength which characterises the quotations 
for unmarked iron, to-day’s list of the Pelsall Coal and Iron Com- 

any may be appended, It is as here :—P.C. bars, £7 10s.; P.C. 
—_— £8; crown bars, £8 ; crown hoops, £8 10s.; crown sheets, 
£8 10s,; charcoal sheets, £15 10s.; hinge strip, £8 1Us.; strip 
to 6jin. wide, £7 10s,; with extras on wider sizes to 22fin.; nail 
strip 24in, wide to 13 g., £7 10s.—all delivered in the South Stafford- 
shire district. 

Numbers of common bar firms are quoting £7 12s, 6d. to £7 15s. 
as their minimum, and hurdle iron from Wales and the North of 
= cannot be got under about £7 2s. 6d. to £7 5s, delivered 

ere, 

Messrs. John Bagnall and Sons, quote present prices as :—Bars, 
lin. to Gin, flat, and j;in, to 3in. round and square, £8 10s.; 
turning bars and shoe bars, also £8 10s.; cam on to 9in. flat, 
and 3}in. to 4in. round and square, £9; plating bars, angles, and 
fullered shoe bars, also £9; 42in. and afin. bars, £9 10s.; 44in., 
£10; 4¥in., £10 10s.; 5in., £11; 5pin., rounds only, £11 10s. ; 54in., 
£12; Sjin., £12 10s.; 6in., £13; 6hin., £14; 7in., £15; and fin 
£16. For best rivet iron the firm demand £10, and for double 
best £11. Hoops are £9; sheets, angles, £10; doubles, £11 10s.; 
and lattens, £13. Ordinary boiler-plates are also £10; best, £11; 
double best, £12; and treble best, £13. 

The galvanising black sheet market keeps very strong, and 
makers are full of work. With a good demand as now, and with 
costs of pigs and wages still rising, it is not to be expected that 
any ease in prices can be looked for, and those buyers are wise 
who are getting as much forward’on to makers’ books as is possible. 
Sellers, however, are very chary what they allow in this respect, 
and are refusing many of the offers made to them. They are 
resolved to limit forward sales, with the pig iron market in its 
present excited condition. 

_Many sheet makers are this week demanding £8 15s. for singles, 
£9 5s. for doubles, and £10 5s. for lattens—prices which are 5s, 
oad the association minimum, and they will take orders at nothing 
ess, 

Galvanised corrugated sheets are strengthened by the upward 
movement in spelter, which has now reached about £22 lis., 
delivered in this district; or a rise of about £8 15s. per ton upon 
the minimum upon some time back before the revival showed itself, 
for the rock bottom touched by spelter was something like £14 per 
ton. Orders at the galvanising works are not very abundant, but 
prices are generally maintained at £14 per ton for doubles, Liver- 
pool, and £15 10s, for 26 gauge. From some makers, however, 
doubles may be had at as low as £13 5s. to £13 10s. The Galvan- 
isers’ Association met on Friday of last week to consider the 
formation of a new association upon a larger basis than that already 
existing, but the meeting was again adjourned without any definite 
decision having been arrived at. 

The pig iron market is fully as strong this week as last, and it is 
satisfactory that the tendency to “rush” things has been checked 
by the quieter tone of Glasgow and Cleveland—the first of which 
market shows a drop of about 5d. on the week, and the latter a rise 
only of 3d. or 4d., compared with the immense rise of 3s, 6d. in 
the week previous, Attempts to drive pigs up faster than the 
actual state of demand warrants should be discountenanced, but 
sellers state that their hands are forced by the coke and coal pro- 
ducers, who have no mercy upon them, and advance prices whether 
rig makers can stand it or not. 

For Northampton and Derbyshire pigs the general quotation 
this week is now 58s. 6d. to 60s. delbvetell hate, while Lincolns are 
60s. to 62s, 6d. Staffordshire all mine is 65s., and in some cases 
70s., and cinder pig is difficult to buy under 50s, Hematite is 
relatively cheap; the price for Forest of Dean being only 67s. to 
68s. delivered, while north-east coast and west coast brands are 
about 70s, to 71s. delivered. 

Stocks of pig iron are very small, either in makers’ or consumers’ 
hands ; in fact, there are practically no stocks, The fear, there- 
fore, that has been expressed in some quarters that consumers 
were stocking and would soon cease to buy further, and that prices 
would then fall, proves to be wholly unfounded. All the make 





organised, and it had been decided to reorganise the Wolver- 
hampton branch. The employers have granted an advance of 
5 per cent, _ the 1881 list, and the increase is to come into 
force on the Ist of January next year. 
Steps are being taken to form a Wages Board in the spike nail 
e. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Durinc the past week two conditions seem to have arisen 
which have tended to give a check to the upward movement to the 
iron trade of this district. In the first place, the belief has become 
prevalent that the last advance in prices has been rather forced 
upon the market by the operations of speculators than by legiti- 
mate trade; and in the second place, buyers, finding that many of 
the makers show no disposition to entertain the business that is 

ut before them, seem now disposed to wait until there is some 
ikelihood of any orders they have to place out meeting with 
acceptance, What with outside speculation, and makers being so 
heavily sold that they have been altogether indifferent about 
further business, it has been very difficult to ascertain what the 
actual value of iron really is, and a cessation of the somewhat 
excited tone which has characterised business of late will no doubt 
help to bring the market back to a more healthy and legitimate 
basis. In speculative iron, prices during the past week have 
shown a decided tendency to recede, and it is not improbable 
that there may be further considerable fluctuations, but as 
far as really legitimate trade is concerned, the ition 
remains thoroughly sound. Makers are not affected by any 
giving way in warrants, and the requirements for actual con- 
sumption have undergone no change whatever. T ily a 


coming forward freely, with every prospect of full employment for 
some fime to come. 4 the shipbuilding trade all the yards on the 
Mersey are fully occupied and report plenty of new work offering, 
both for steamers and sailing vessels. The difficulties which are 
being experienced in obtaining supplies of shipbuilding material, 
and a very uneasy feeling which prevails with regard to the men, 
compels shipbuilders, however, to be very cautious as to entering 
into further contracts, and in most cases they decline to commit 
themselves very far ahead, although there would be no difficulty in 
filling up their yards for a considerable time to come. 

In the coal trade business continues quiet, with supplies generally 

lentiful, although the men are, to a considerable extent, restrict- 
ing the output, and here and there prices if anything are rather 
easier. House fire coals are only in slow demand for the time of 
the year, steam and forge coals are in active request for inland 
requirements, but there is not quite so much doing for sbipment. 
Engine classes of fuel continue in improved demand, and for the 
better qualities of slack prices are showing rather a hardening 
tendency. At the pit-mouth best coal averages lls. to 12s.; 
seconds, 9s, 6d. to 10s.; common house fire coal, 8s. to 8s. 6d.; 
steam and forge coals, 7s. 6d. to 8¢.; burgy, 5s. 6d. to 6s.; best 
slack, 4s, 6d. to 5s.; and common sorts, 3s. 6d. to 4s. per ton. 

For shipment, steam coal averages 9s. to 9s. 3d., and house fire 
qualities 11s, to 12s. per ton, delivered at the ports on the ——. 

Barrow.—The hematite pig iron trade is very firm, and the 
improvement which has been gradually showing itself during the 
past few montbs is not only continued, but seems to get increased 
strength and vigour every day. Business is not being done on a 
large scale, because makers are full of orders; but there is a good 
demand for forward deliveries, and the orders of the future seem 
likely to be large and full, not only on home, but on general colo- 
nial and foreign account. Prices have advanced to 64s. per ton, 
net f.o.b., for parcels of mixed numbers of Bessemer iron, and to 
63s. for No. 8 forge and foundry qualities. Some makers are, 
however, quoting 65s. per ton, and are doing business at that 
figure. It is generally believed that prices will go beyond 70s. per 
ton, as the periodical advances have not checked the demand, 
and it is known that the requirements of consumers in the future 
are extremely large. Stocks are so small that they do not count 
as any influence on the market in its present position. Hematite 
warrants, which do not represent a large bulk of metal, are as 
firmiy held, and as dearly sold as are parcels of pig iron on the 
part of manufacturers. . 

The steel trade is very brisk, and there are more orders in the 
market than makers can possibly accept, especially in view of the 
large engagements already entered into, There is a brisk business 
doing in rails, both industrially and commercially, and orders are 
plentiful on home, continental, and foreign account for both heavy 
and light sections. There is, however, not much doing with 
America, although there is a better tone from that quarter. Steel 
rails are quoted at £5 17s. 6d. to £6 per ton, net, f.o.b., heavy 
sections ; Tight rails at £6 15s.; and colliery sections at £7 5s. 
Billets, tin bars, hoops, slabs, blooms, and castings are in full 
demand. 

Shipbuilders do not report any new orders, but they are as busy 
as they well can be, as also are engineers. There is a good inquiry 
in the shipbuilding and engineering market, but it is feared that 
the advancing prices of steel shipbuilding material will check the 
placing of several important contracts, which will doubtless have to 
wait till cheaper prices rule. Iron ore is in very brisk request at 
an advance of 1s. per ton, net, at mines. The coal and coke trades 
are busily employed. ‘There is a large and increasing demand, 
and prices are going up. Shipping is fairly employed at good 
freights, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
I MENTIONED some time ago that the Manchester, Sheffield, and 
li 1 





check has been given to the rather too rapid upward movement in 
prices, but this cannot be regarded as any indication of a collapse 
of the generally strong condition of trade. Makers are all too 
heavily sold for some time to come to be at all anxious about 
further business at present, and to most of them a temporary 
quieting down of the demand would be regarded rather as a 
relief than otherwise, whilst so far as prices in the future are con- 
cerned the tendency is still in the direction of a continued strong 
movement upwards, 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday; but the market, if anything, was rather 
flat, buyers showing decidedly less eagerness to place out orders, 
and comparatively very little business was reported. For pig iron 
especially inquiries were limited, but makers were quite as firm in 
their prices as ever, and in some instances were holding out for 
slight advances upon the rates ruling at last Friday’s market. 
For Lancashire pig iron makers were quoting about 60s. to 60s. 6d., 
less 24, for forge and foundry, delivered equal to Manchester; but 
at these figures they are booking very little, and judging from 
the fact that business which they have recently quoted has not 
been secured, it would seem as if buyers have been able to cover 
their requirements on more favourable terms elsewhere. For 
district brands quotations remain little more than nominal, owing 
to the very small quantity that makers have to offer, and business 
is necessarily restric in q Lincolnshire iron, 
delivered equal to Manchester, is quoted at about 60s. to 61s., less 
24, and it would be difficult to place out orders at anything under 
these figures. The best foundry Derbyshire brands are quoted at 
about 62s. 6d. and 63s, for prompt, and about 64s., less 24, for 
delivery commencing next year. Outside brands offering here are, 
as far as makers’ quotations are concerned, quite unaffected by the 
giving way in warrants. Some brands of Middlesbrough iron are 
still very difficult to get, and good foundry qualities are not quoted 
under 60s, 4d. to 60s. 10d., net cash, delivered equal to Manchester. 
Scotch iron remains firm at fully late rates, Glengarnock averaging 
about 63s, 6d., and Eglinton about 62s., delivered at the Lanca- 
shire ports. 

There is a continued strong advance in hematites, and quotati 





hire Railway Company had decided to increase its engine 
wer by the addition of fifty locomotives. The order has just 
placed with Messrs, Neilson and Co,, of Glasgow. Other 
railway companies are taking similar steps. Local firms who make 
the parts which go to Glasgow to be built up into the engines are 
at present exceedingly well employed, and this exceptionally large 
oe will add to their activity. All the ——— railway companies 
continue to place heavy orders for tires and axles. The Midland, 
Great Western, Great Northern, Glasgow and South-Western, and 
the Manchester, Sheffield, and Lincolnshire Railway Companies 
have freely purchased in rolling stock. There are also heavy 
orders in Be for the Central Argentine Railway and India. 
Indeed, all the large firms are full of work, and the difficulty is to 
make deliveries as desired by the customers. 

Cutlery manufacturers are somewhat embarrassed by the con- 
tinued heavy advances in ivory. At the Liverpool ivory sales last 
week values touched £1280 a ton, an altogether unprecedented 
figure. Teeth suitable for Sheffield work were £5 to £6 higher 
than at the last Live: : sale. At London, on the 22nd inst., 
74 tons were offered. e bulk of this quantity was shipped to 
Liverpool, and forwarded to London in the hope of getting a better 
price. A large lot of Dutch ivory, sent from Hamburg, was in- 
cluded in the sale. 116 tons were offered at the corresponding 
sales last year. Supplies being thus unusually small, sale com- 
menced with an active demand for all descriptions, and a substan- 
tial advance in value was realised. East Indian soft large teeth 
advanced from £5 to £10 per cwt. Of hard teeth only one lot was 
offered, but hard descriptions from other quarters were fully £5 
to £10 dearer; billiard ball pieces, £6 to £12 dearer; bagatelle 
points, £4 to £10 higher; cut hollows and scrivelloes, £3 to £4 
more; West Coast African ivory, which is largely used in the 
Sheffield trade, averaged £4 to £6 per cwt. over the previous prices, 
At the Antwerp sales, which take place on the 30th inst., there 
are 2444 tusks of ivory from the Congo, weighing 31 tons; of that 

uantity, 12 tons are from a point above Stanley Falls, and are 
denaibor quality. Our leading cutlery firms can recall the time 
when ivory was only £600 per ton. 

Messrs. Thomas Firth Brothers have again been successful at 





are very irregular; good foundry qualities could be bought in 
some instances at about 72s. 6d., less 24, delivered equal to Man- 
chester, but in the best qualities special values are reported at 
about 2s, per ton above this figure. 

In the manufactured iron trade there is a fair business doing, 
but the position scarcely seems so strong as it has appeared to be 
recently, Lancashire makers are generally quoting £7 5s. for 
bars delivered in the Manchester district, but business is difficult 
at this figure, and it is not being got in all cases, although North 
Staffordshire houses seem to be very firm at their quoted list rates 
of £7 10s. per ton. Hoops average £7 10s. to £7 15s., but even a 
little under the minimum figure is being taken in odd cases, and 
sheets are not quite so strong as they were, £9 to £9 5s, being the 
full ave: prices for ordinary qualities delivered in this district. 

Steel plates, suitable for boiler-making purposes, are in fair 
request, with prices still hardening, and £9 15s, is the minimum 
quoted price for anything like good qualities delivered in the 
neighbourhood of Manchester, but buyers do not at all readily Pay 
this figure. Steel ship-plates are in active request, and for Scotc 
plates delivered ex-steamer at Liverpool, quotations are firm at 
£8 12s, 6d., with ship angles quoted at £7 12s. 6d. per ton. 

In the metal market there have been some fairly large transactions 
in copper during the week, and all descriptions of manufactured 
goods continue in very brisk demand. This is especially the case 
as regards brass and copper tubes and sheets, manufacturers of 
which, in most cases, are already so heavily sold that they cannot 
accept further orders for oantling like early delivery, in some 
instances not until well into next year. Quo list rates remain 
unchanged, but to obtain special deliveries buyers are willing to 
pay a premium upon current prices, Activity is well maintained 
throughout all branches of the engineering trade, and new work 





the reception trials of a lot of 120 armour-piercing projectiles for 
13‘5in. breech-loading guns at Shoeburyness. One projectile was 
selected out of the 120 by the War-office Inspection Department. 
It was 42in. long by 13-5in. diameter, weighing 1256 1]b., and was 
fired with a charge of 6301b. of powder at a muzzle velocity of 
1974ft. per second against a target composed thus :—One compound 
steel and iron armour plate 6ft. square by 18in. thick ; one wrought 
iron plate 6ft. square by 6in. thick ; 13ft. of oak backing, composed 
of layers of beams 1ft. square, another old target in the rear, made 
up of four 8in, wrought iron plates securely bolted together with din. 
of oak between each—total thickness, 47in. The projectile passed 
entirely through the 18in. and 6in. plates and the 13ft. of oak 
without breaking, and when recovered it bad buried itself in an old 
l6in, hole in the target in the rear. The base of the shell was 
flush with the face of this target. On being withdrawn, the shell 
was found to have broken up against the head of an old Palliser 
chilled iron shot, which had been previously fired at the target and 
had remained in the hole. The 13:5in. Firth’s shell had penetrated 
this chilled iron head to a depth of 4in., without, however, being 
in any —_ damaged. The official report states that ‘‘ the head 
was complete, with point intact, and showed no cracks.” The 
quality of the metal is reported to have been excellent throughout. 
As the officials were convinced the shell did not break up against 
the compound or iron plates, the whole lot were accepted without 
firing a second round. 

The edge tool firms report a particularly brisk demand for the 
higher qualities for the Continent. Germany continues to be an 
important customer for the better class of goods, the leading 
houses ordering in immense quantities for the supply of the 
Southern and Eastern markets of Europe. Though the bulk of 
the business in sheep shears is not done until December and 
January, several good orders have already been placed for 
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Australia, where the market is keenly competed for by all our 
principal makers. 

Advances of wages are now being quietly conceded in several 
departments where the pressure of work will not admit of any 
stoppage. The manufacturers, however, state thatthe improve- 
ment in trade has come so suddenly that they have not been able 
to get the increased prices required by raw materials having gone 
up so rapidly. The edge tool grinders are asking for a return of 
the 10 per cent. they voluntarily ded some time ago. The 
file forgers, grinders, and cutters are also agitating for an advance, 
which they are pretty certain to get. 

The Atlas Works have been delivering within the last few days 
to Messrs. Humphrys, Tennant, and Co., London, the first of the 
propeller shafts for H.M.S. Blenheim, which vessel has the most 
powerful engines of any English warship. 

A very considerable upward movement has taken place during 
the past week in iron values. Hematites are now at 72s. to 74s. 
per ton ; forge iron, 56s.; and foundry iron, 58s. per ton. These 
quotations show an advance during the week of 2s, per ton. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

* Tue Glasgow pig iron market has been very irregular in the past 
week, but a large amount of business has m done, and great 
interest continues to be taken in warrants by speculators. The up- 
ward movement in prices has been checked as regards Scotch and 
Cleveland warrants. Cumberland warrants, on the other hand, 
were more in request, and there was a further advance in their 
prices. Opinions are divided as to whether prices will go much 
higher at present, but everything will depend upon whether home 
and export demands are maintained. The shipments in the past 
week were 9661 tons, as compared with 9002 in the corresponding 
week of 1888. There was shipped coastwise 4330 tons; to the 
United States 1000, Canada 1410, Australia 420, Italy 100, Germany 
1260, and Holland 515. A considerable quantity of pig iron con- 
tinues to be taken out of the Glasgow warrant stores, and the 
amount of the output is practically unchanged. 

Some of the makers’ brands have been further advanced, and the 

rices are now as follows:—Gartsherrie, f.o.b. at Glasgow per ton, 
No. 1, 72s.; No. 3, 62s.; Summerlee, 72s. and 62s. 6d.; Langloan, 
72s. 6d. and 64s.; Coltness, 75s. and 63s.; Calder, 70s. 6d. and 
60s. 6d.; Clyde, 65s. and 57s. 6d.; Carnbroe, 58s. and 57s. 6d.; 
Govan at Broomielaw, 56s. and 55s, 6d.; Monkland, 56s. and 
55s. 6d.; Glengarnock at Ardrossan, 70s. and 60s.; Eglinton, 
58s. 6d. and 57s. 6d.; Dalmellington, 60s. 6d. and 59s. 6d.; Shotts 
at Leith, 70s. and 60s.; Carron at Grangemouth, 73s. and 63s. 

There was shipped from Glasgow in the past week machinery to 
the value of £16,350, of which £6675 was marine and mill 
machinery for Calcutta, and £3000 to Italy; sewing machines, 
£3030 ; steel goods, £11,200; barges in pieces for Calcutta, £8400; 
and general iron manufactures, £31,850. 

The malleable iron trade is very firm, makers being all quite 
busy, and in the meantime comparatively independent of new work. 
Merchants state that consumers are dissatisfied with the last rise in 
prices, and are asking for explanations, which entail a great deal of 
extra correspondence. The prices are, however, fully maintained. 
Common bars range from £7 2s, 6d. to £7 7s. 6d., and best bars 
run up to £7 17s. 6d. per ton; sheets, £9; hoops, £8 5s.; nail rods, 
£7 5s.; plates, £8; unbranded iron, £7 per ton, all less 5 percent. 
discount. 

Since last report the steel makers have been obli to make a 
further advance in prices on some articles of 5s. and others 2s. 6d. 
a ton, and the quotations now are for ship-plates, £8 5s.; boiler- 
plates, £9 5s.; angles, £7 2s. 6d.; and rivet bars, £7 l5s., all less 
5 percent. discount fer delivery in Glasgow district. There is in 
the case of the steel trade a continual run of fresh work being 
offered, and some of the principal makers report that they have 
reluctantly been compelled to decline orders. At one of the works 
there has been a serious dispute with the workmen, which has 
retarded work to a considerable extent, but it is now reported 
that the company is in a fair way of making itself ietepontioas of 
the men who went on strike. 

The coal trade is active, the demand being very large both for 
home consumption and export. Shippers are much hampered by 
the inability of coalmasters to guarantee supplies at regular dates, 
and on this account it is stated that not a few steamers which 
might load in the Clyde are being sent to Cardiff and elsewhere. 
The prices of all sorts of coals are advanced since last week. Free 
at the ship’s side in Glasgow Harbour, main coals fetch 8s. 6d. to 
9s. per ton; splint, 10s. 6d. to 10s. 9d.; ell, 9s. to 9s. 6d.; and 
steam, 10s. to 10s. dd. Ayrshire main coal is at 8s, 6d. to 9s., and 
best household 9s. 3d., f.0.b. at Ayrshire ports. 

All over the mining districts the colliers are gradually having 
their wages increased, and although masters and managers here 
and there have had much difficulty with the men, anything like a 
general strike has so far been avoided. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Tue Cleveland pig iron trade continues in an exceedingly firm 
and satisfactory condition. Consumers are stil] anxious to pur- 
chase, but producers are wary and unwilling to commit themselves 
except for small quantities. Prices have fluctuated somewhat 
during the past week, and on the whole have advanced less rapidly 
than in the earlier part of the month. At the market held at 
Middlesbrough on Tuesday last the quotations for G.M.B. were 
very firm, and sales for prompt delivery were made at 51s. 3d. per 
ton both by makers rok merchants. For delivery over the first 
quarter of next year, 52s. was freely offered, but sellers at that 
figure could not easily be found. Forge iron, which was obtainable 
at 44s, 6d. per ton on the Ist inst., now realises 50s. 6d. per ton. 

The warrant market is steadier than for some time past. The 


price current on Tuesday was 51s. 3d. per ton, being an advance of | best. 


6s. since the commencement of the month. 

The stock of pig iron in Connal and Co.’s Middlesbrough store 
has remained about stationary during the last three or four days. 
The reduction for the week has reached 674 tons. At their Glasgow 
store a decrease of 4118 tons took place last week, making, in all, 
about 40,000 tons since the beginning of May. 

The exports of pig iron from the port of Middlesbrough have 
this month been exceedingly good, no less than 74,601 tons havinz 
been sent away between the Ist and 21st inst., as against 52,316 tons 
in the corresponding portion of September. If this rate continues, 
the total exports for the month will be at least 100,000 tons, and 
stocks will in that case be reduced by from 30,000 to 35,000 tons. 

The continued advance in hematite pig iron bas compelled steel 
manufacturers to raise their quotations. For rails of heavy section 
£6 5s. per ton is now demanded ; for steel ship plates, £8; and for 
angles, £7 5s., all free on trucks at works, less 24 per cent. dis- 
count. The demand for finished iron is equally strong, and prices 
have been again advanced. Ship plates and common bars are 
now quoted at £7, and angles at £6 17s. 6d. per ton. 

Among the many agitations for improved wages and conditions 
of labour which are at present in progress, none is exciting more 
public interest than that of the railway servants. Their demands 
are briefly as follows, viz.:—Ten hours to constitute a day's work, 
overtime to be paid for at the rate of time and a-quarter, and 
Sunday duty at the rate of time and a-half. No man is to be 
called out at all for less than a day’s pay. These conditions, if 
they are really all which the men Lave in view, must be acknow- 
ledged as being extremely reasonable. A meeting of the North- 
Eastern Railway directors was held on the 17th, at Newcastle, under 
the presidency of Mr. J. Dent Dent, chairman, to consider them. 
The meeting lasted five hours. A deputation, consisting of 
fifteen representatives of the Amalgamated Society of Railway 





Servants, waited upon the directors, and were admitted to an 
interview, there being no one else present except Mr. Tenant, the 
general ma’ r. There was little or no discussion, but the depu- 
tation, after being heard, were informed that their programme 
would be fully considered and an answer given in due course. On 
the 20th —Sunday— several meetings were held of railway 
servants, to hear and discuss the report of their delegates; 
the action of the latter being generally approved. ‘The atti- 
tude of the men is very determined, although, so far, they 
appear to have no ill-feeling, except perhaps in some cases against 
a foreman, orthe head of a department. They seem, however, to 
be extremely sensitive on sentimental matters. Thus they were 
considerably elated at having obtained access to the directors at all, 
and especially without the presence of the departmental chiefs. 
When the chairman asked one of their delegates what grade he 
represented, the latter declined to state, saying it was not a 
question of grade, as each delegate was sent to represent all grades. 
At the su uent meetings of the men, there were many con- 
gratulations that they had disposed in this way of the question of 
“ pradism,” as they called it once for all. One of the directors 
having said to a delegate that he thought they had made outa 
good case, he was declared at one of the subsequent meetings to 
be an “ honour to the Board.” The general opinion of the men, 
and also of the public, whose sympathy they think they have, is 
that they will get some concessions, but not all they ask for. 

The Works Committee of the Stockton and Middlesbrough Water 
Board have just given out an order for 13,000 tons of cast iron 
pipes. These are required for the formation of the gravitation 
main which is to connect the large storage reservoirs at Hury and 
Blackton with the one lately completed at Sadberge. The order 
was equally divided between Messrs. Cochrane, Grove, and Co., of 
the Ormesby Ironworks, and the Tees-side Iron and Engine Works 
Company, of Middlesbrough, the tenders from these firms being 
identical as regards price. The whole quantity is to be delivered 
by the 1st November, 1890. The Hury reservoir is now rapidly 
approaching completion; the Blackton reservoir is not so far 
advanced. When these mains are complete the supply of water 
for domestic purposes will be obtained entirely by gravitation, and 
will be kept distinct from that intended for manufacturing pur- 
poses, which will be pumped, as at present, from the river, a little 
above Darlington, and sent down to Middlesbrough and elsewhere 
through the old line of pipes. 

The value of basic slag, as a manure, seems to be on the increase. 
Sufficient time has now elapsed to test its effect on soils of various 
kinds, and under various circumstances. It seems to have been 
thoroughly proved that the finer the pulverisation the better and 
quicker is the effect produced. It is not easy, however, to put it 
upon the land without considerable waste. To supply this diffi- 
culty a bine or imp! t has just been devised for effeetively 
and economically introducing it into the soil. This implement 
was tried a few days since on the estate of Lord Boyne at Brance- 
peth, Durham, in the presence of a number of ro agri- 
culturists. The machine was exhibited by Mr. W. Lightfoot, of 
Stockton. The party were unanimous in approval of the machine, 
and also in the admiration for the wonderful results which had 
been obtained on Lord Boyne’s estate by the use of pulverised 
basic slag. 

The representatives of the two men who were killed at the Tees 
Ironworks, Middlesbrough, a few weeks since, by the fall of a coke 
barrow from the lift, have for some time been in negotiation with 
Messrs. Wilsons, Pease, and Co, as to compensation. In making 
their claim they were supported by the officials of the Blast 
Furnacemen’s Union. The firm admitted their liability, and the 
question was merely one of amount. In the end, a sum of £80 in 
each case was agreed upon and paid, 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE condition of things in most of the Welsh industries is satis- 
factory. Ironmasters have more than their work to do to keep 
pace with the demand, and a steady advance in price has no 
retarding effect upon the flow of business, At various works it is 
found impossible to get orders booked, and it may be said that at 
the whole of them a larger bulk of work could be turned out with 
increased men and appliances. 

Old residents of the district are now regretting that for lack of 
enterprise in one respect, and from a spirit of rivalry in another, 
the best Welsh bar works in Wales has been allowed to pass under 
the auctioneer’s hammer. Plymouth works have been literally 
broken up and dismantled, and the progress of clearing is such that 
in a short time the site can be ploughed up. This will be a return 
to historic conditions, as in the memory of the old inhabitants of 
the last generation, the site of the mills and furnaces was a corn- 
field. From Plymouth works the largest and finest samples of 
Welsh merchant bar were sert ; and if the place could be revived, 
and the old method resuscitated—cinder avoided—a good make 
could be insured. 

Speculators are beginning to look around to see if it be possible 
to restart some of the old works, but it is questionable if any site 
other than the seashore would be politic. 

At the Cardiff shore the new Dowlais works are progressing 
well, and already assume a formidable appearance, I hope to 
report progress next week. 

ere are excellent sites for other industries, if energetic men 
would only unite, and I should not be surprised at Glasgow having 
a rival in that quarter, At present the ‘‘pear is not ripe” for 
giving details. 

Tin-plate bar is in greater demand than ever, and works are 
hampered—some on the point of stopping—for supplies. Glasgow 

ig touched 54s. 8d. on Wednesday, hematites 63s. 6d., Welsh 
on £7 2s. 6d. Steel rails are at £5 lis. to £6 for heavy ; light 
common, £6 17s. 6d. to £7; Bessemer bloom, £5 17s. 6d. to 
£6 2s, 6d.; tin-plate bars, £6 5s, to £6 10s.; Siemens, to £6 15. 

The steam coal trade has again exhibited some fluctuations, and 
at one house during the week quotations were up to 13s. 9d. for 
This bas not been retained, and though a good deal of 
business is being done, there can no disguising the fact that 
somewhat of a lull has taken place at a critical juncture. On 
*Change on Wednesday there was an impression that the storms 
had something to do with it in delaying tonnage. Certainly, from 
some cause or other, I have noticed of late a considerably larger 
gathering of laden wagons at collieries than coalowners like to see. 
This a few days’ briskness may clear off, Next week I shall be in 
a better position to give a forecast of business. We do not wanta 
falling off in demand as the winter closes in, as that would insure 
three or four months’ slackness, 

It is noticeable that colliers are working with greater assiduity, 
as if they feared the ‘‘good times” were coming toanend. The 
audit this week authorised 23 per cent. increase on wages from the 
Ist of October. At the meeting held in Cardiff several collieries 
were admitted into the benefits and privileges of the Coalowners’ 
Association. The house coal trade is good, and last quotations are 
maintained. Small is firm at 9s. 9d. 

Tin-plate is going up briskly, and still is not up to the point to 
give even a margin of profit to makers, The progressive advance 
of pig and tin-plate bar must propel the price higher, or makers 
will have to refuse bookings. As it is, few will accept forward 
business except at a substantial advance. 

The tin-plate trade is good and healthy. ll that is wanted isa 
price in harmony with that of the raw materials. Present quota- 
tions are: Cokes, 14s. 9d. to 15s.; Bessemers, 15s, 3d. to 15s, 6d.; 
Siemens, 15s. 9d. to 16s,; ternes, 29s. 6d. to 30s. 6d.; best char- 
coal, up to 27s. 

There is a good opening, authorities say, for a manufactory of 
corrugated iron. 

Barry Dock shares are quoted 128 to 130. Taff Vale divided 84 
to 86. Rhymneys are at 163. Rhondda and Swansea Bay at 11}. 
These, now that energetic working is enforced, will look up. 





A curious action was tried this week against a tin-plate maker of 
South Wales. A contract was given for a quantity of decorated 
canisters for China, but when received the decorations were found 
to have been almost spoiled. It was alleged, on the one hand, that 
they had not been properly done, and varnished at first; on the 
other, that the cases were put too near the boilers on board steamer, 
Judgment was given for plaintiffs, The hint given by the trial is 
certainly to look well to packing. 

The Commission on Royalties meet November 13th, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE whole tendency of the iron market here continues in the 
direction of a strong upward movement in prices. Regarding the 
Silesian iron market, we can only repeat that in all branches 
vigorous activity is maintained. ig is exceedingly scarce, and 
not to be had at first hand. Prices have, on the whole, remained 
unchanged, 

In Austria-Hungary trade conti good—indeed, it may be 
termed excellent. There is no lack of work in any department; 
on the contrary, there is every encouragement to hope for further 
well maintained activity. Owing to urgent demand, prices are 
advancing from week to week. 

The Belgian iron trade is very animated, demand remaining 
extremely active. Prices are remunerative and still rising. The 
Franco-Belge Wrought Iron Convention has raised girders 5f. p.t, 
A steelworks of the Liege district has accepted an order from 
Holland for rails at 150f. p.t. at works ; an order for thirty petro- 
leum tank wagons for the railways of Upper Italy has been given 
to the Société Dyle-Bacalan. ere is a rising in prices to be 
noted on the French iron market owing to the higher notations 
for coke and pig iron. But business is, on the whole, rather dull, 
and there is consequently little demand. Business on the 
meme pr iron market continues, with little exception, 
very lively and satisfactory. In the ore trade the former briskness 
is maintained, and there is no change to note since last week 
either in price or demand. Also in Lorraine Minette a fair business 
is done, ae prices being firm and paying ; red minette, 40 p.c., 
is noted M, 3°30 ; common sort, M. 2°40 p.t. 

There is an excessive demand for pig; prices consequently are 
very firm, with a strong inclination to rise, The production of pig 
in September has exactly reached that of August, but as it does 
not cover the demand, stocks have further decreased by 5000 t. 
and were only 33,777 on the first of this month, i.e., less than half 
of what they were in September, 1888. There has been a brilliant 
demand for spiegeleisen, home as well as foreign, and large orders 
have again been effected for abroad. The Siegen Syndicates, for 
instance, have sold 10,000 t. (20 p.c. e) to America at M, 84— 
88, while 14,000 t. (10°5 p.c.) were sold to some German works at 
M. 76 p.t. Makers are all heavily booked forward with their 
make for some time to come, and are disinclined to contract them- 
selves for anything like forward delivery. Prices have again been 
advanced M. 1 p.t. There is likewise a very strong demand for 
_—_ pig, and prices are advancing at a quick pace. Foundry 
and basic are in a like favourable condition. Bessemer finds ready 
sale ; in September more has been sold than was produced. Last 
week's quotations were :—Spiegeleisen (10—12 p.c. grade), M. 78; 
oe forge quality, Rhenish-Westphalian sorts, M.72 to74; No. 2, 

. 70°50 to 7250; No. 3, M. 66 to 68; Siegen sorts, M. 70 to 72; 
foundry, No. 1, M. 76 to78; No. 2, M. 71; No. 3, M. 66 to68; 
basic, M. 62 to 65; Bessemer, M. 72 to 74, Luxemburg forge is 
noted at present 63f. per ton at works, 

In the malleable iron business the former briskness is not only 
maintained, but has even increased upon the week. Prices have 
therefore been raised M. 12°50 and 15 per ton. Inland demand for 
bars was exceedingly strong; the same holds regarding hoops. 
There is no alteration to report in the favourable state of the 
plate business; prices are, on the whole, remunerative. The sheet 
mills are also in good operation. The wire trade continues ina very 

r condition, and its future is, indeed, anything but hopeful. 

or rivets, a stronger demand seems to be coming forward of late, 

and another M. 10 p.t. bas been put on that article by the Rhenish- 

Westphalian rivet-makers. The activity of foundries and machine 

shops remains satisfactory, and that of the wagon factories has not 

changed since last report. A decided improvement in price has 
been perceptible at the last tenderings for rails. 

The following are the present list prices Boy at works :—Good 
merchant bars, M. 162°50; angles, M. 17250; girders, M. 135 to 
137; hoops, M. 160 to 167°50; bars in basic and Bessemer, M. 170 
to 175; boiler plates, M. 215 to 220; tank ditto, 190; Siegen thin 
sheets, M. 200, for small lots M. 205; plates in basic and Bessemer, 
M. 190; tank ditto, M. 175. ron wire rods, common quality, 
M. 145; in steel, M. 145; drawn iron or steel wire, M. 155; wire 
pails, M. 165; rivets, M. 240; steel rails, M. 145 to 150; steel 
sleepers M. 145 to 150; complete sets of wheels and axles, M. 340; 
axles, M. 240 to 245; steel tires, M. 235 to 250; light steel rails, 
M. 140 to 145, and more, 

According to official reports from the Statistic Office, fifteen 
boiler explosions took place in Germany during the year 1888. 
Eleven persons were injured, of whom four died on the spot, three 
were severely and four lightly injured. During the preceding 
twelve years, 1877 to 1888, 184 explosions had occurred, with 531 
persons killed or injured. Of these, 181 had been killed on the 
spot, or died within forty-eight hours after the accident, 100 had 
been severely injured, and 250 only slightly so, This would show 
an improvement to have been effected. 











ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyurs.—The following gentlemen having satisfied the ex- 
aminers at the examination held in London on the 4th and 5th 
instant, have been granted certificates of competency by the 
Council of the Association: — Miles Aspinall, Cardiff; Henry 
Bucknall, Stratford-Avon; H. B. Gaffney, Athleague; H. 8. 
Noakes, Tunbridge Wells; T. Preston, Bradford; T. Thomas, 
— The next examination will be held in London in April, 
1890. 


SHAW, NEAR OLDHAM.—Good progress is being made with the 
works designed by Mr. J. Mawson, the surveyor of the local 
board, for the disposal of the sewage of Shaw. After mature 
deliberation and inspection of the system in practical operation at 
other places, the local board decided to adopt the process of 
sewage treatment introduced by the International Water and 
Sewage Purification Company, of Westminster, and Shaw will be 
the first town in Lancashire where this process will be in operation. 
We understand that several important districts in the neighbour- 
hood of Manchester have already decided to carry out the Inter- 
national system, and many others are considering the advisability 
of adopting this process, which is giving such satisfactory results 
at Aden, Yanien, Southall, and other places, 

LIVERPOOL ENGINEERING SOCIETY.~-The second ordinary meeting 
of this Society was held at the Royal Institution, Colquitt-street, 
on Wednesday evening, the 16th inst., Mr. H. H. West, M. Inst. C.E., 
President, in the chair. The evening was occupied with the dis- 
cussion of a paper entitled ‘‘ Some Causes of the Crystallisation of 
Iron,” read in April last by Mr. T. Morris, F.G.S., of Warrington. 
Mr. Morris, whose long experience in iron manufacture entitles his 
opinions to be received with res contends that the well-known 
brittleness frequently developed in iron is the result of com- 
pression, and not of vibration, as generaily stated. He further 
contends that this explanation meets the case of crystallisation, 
whether developed by hammering, vibration, frost, or any other 
cause. Mr. Morris's views were vigorously combated, and the dis- 
— was varied and interesting, A vote of thanks terminated 

P 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New YoRK, ,y i. 1889, 

NUFACTURING interests in al irections are 
Ph fully employed than for five years’ past. 
‘ices have advanced in several directions, 
At a meeting heid in this city on Monday beams 
and channels were advanced 6 dols, per ton by 
the combination, and notice was at once served 
on the trade generally, The consumers have no 
other recourse. Mills are oversold, and prices in 
angles and tees will also advance. Nails advanced 
this week 10c. per keg. Plate iron advanced also 
from 1 dol. to 2 dols. per ton; steel rails, from 
1 dol. to 2 dols. The Pennsylvania Company 
laced three large orders this week of about 
f) 000 to 15,000 tons each. The Lake Superior 
ore regions have contributed this season nearly 
seven million tons of ore, and stocks are low at 
shipping ports. Bessemer Pig has also advanced 
and furnaces are all oversold. Thirty thousand 
tons of slabs, billets, and blooms have recently 
been contracted for in railand other mills, Ferro- 
manganese has been advanced to 78 dols, to 
80 dols., from 73dols, An iron rod mill will start 
to work at Allentown, Pennsylvania, All the 
barbed wire mills are busy. e mines in the 
gold, silver, and lead regions of the West are 
being well worked, and new territory is being 
prospected for. Trade conditions are very 
encouraging. Railroad companies are making 
better returns, and the managements are pre- 
paring to spend money more liberally than for 
twelve months past. locomotive works are 
all busy, and the industrial conditions are good. 
The anthracite coal region of eastern Pennsylvania 
is producing about 800,000 tons per week. Stocks 
are 1,000,000 tons. Coke production is crowded 
to its utmost, New coke-producing companies 
are hurrying up ovens. The railroad companies 
have been reducing rates on coal, coke, iron, 
steel, end lumber. Rates from Alabama furnaces 
to the Ohio river are 2°75 do's. per ton on pig 
iron. Forge iron at tide water is 15 dols, to 
15:75 dols. Steel rails are 29 dols. to 31 dols, at 
Pennsylvania mills, and 32 dols, to 33 dols. in 
Chicago mills, The copper market is quiet. 
Money is likely to become stringent, and the 
financiers are calling for additional bond pur- 
chases by the Government. The surplus reserve 
has fallen below the legal limit of 25 per cent. 
The silver Lame in Congress will probably secure 
an order from the Secre of the Treasury for 
the maximum of four million dollars per month, 
instead of two million dollars, 

The great activity in the crude and finished iron 
markets of the States for the past four or six 
months, has at last stimulated production to the 
extent of 17,000 tons per week during the past 
month, According to present accounts from the 
interior, west and south, thirteen furnaces are 
being prepared to blow in, and their production 
will probably begin to affect the market by mid- 
winter. In addition to thisimprovement, southern 
papers comment upon the fact that ten or twelve 
additional blast furnaces are projected. It is not 
known, as yet, whether many, or any of these 
are baeked by sufficient capital. Investors have 
been very cautious in putting money into new 
iron plants in this country during the past year or 
so. Most of the improvements and additions 
have been made by those already in the business. 
A company with one or two blast furnaces can 
more safely add a second or a third than a new 
company can build a first ; and generally speak 
ing, enterprise in iron making has come through 
this channel. 

The output of bituminous iron is now, in round 
figures, 100,000 tons per week ; of anthracite iron, 
36,000 tons; of charcoal iron, 12,000 tons. Esti- 
mates recently made indicate that an additional 
production of 10,000 tons per week is likely to be 
reached, Pig iron makers are endeavouring to 
discount the probabilities of the effect of this 
additional output upon the market. No. 1 
foundry commands 17°50 dols. to 18 dols., and 
nearly all the founders are buying iron, some of 
them for winter use. Asa rule, the foundrymen 
have been carrying very small stocks. An 
advance of 50c. since last summer served as a 
potent argument with most of them, and brokers 
are receiving instructions to place numerous 
small running contracts at fixed prices, The 
makers are beginning to refuse this kind of busi- 
ness, preferring not to sell at current rates, 
Anthracite coal has not advanced, but coke is 
selling considerably higher than last summer. 
Labour has increased in cost about 10 per cent. at 
furnaces, The present stocks of crude iron 
throughout the country, in anticipation of official 
reports, may be safely put at one-half the stock 
of four months ago. Forge iron ranges from 
15 dols. to 16 dols, Inferior brands are occasion- 
ally offered at the former figure. The general 
tendency of prices is to a higher level. Every 
branch of the iron trade is active. The steel rail 
makers have sold more rails in the last two weeks 
than they did in three months previous. Penn- 
—_ mill prices are 31 dols. to 32 dols.; but 
the selling prices on the large contracts recently 
secured are believed to be not far from 29 dols. 
Buyers claim that the present quotations are 1 dol. 
to 2dols, above the mark, and rail makers are 
encouraging the erroneous statements as to selling 
prices, and as to the probable course of demand. 
The situation is a most fortunate one for both 
makers and buyers, 

All kinds of mill products are in greater demand 
than existing facilities can promptly supply. 
The present anthracite coal production is 130/000 
tons ¥ 4 day. The companies are restricting 
250,000 tons per week. Lake navigation will soon 
close, and as usual, the trunk lines will advance 
rates on freights, and for this reason, as well as 
some others, merchandise traffic is stimulated to 
the limit of rolling-stock capacity, It is plain 
that there is need at the present time of from 
30,000 to 40,000 additional freight cars in the 
Southern States; and if this is true of the South, 
it is equally true of the North. The railroad 
returns are eg | gratifying to investors and 
stock holders, but promoters of new railroad 
building schemes are not very greatly encouraged 
as yet with reference to building next year. 
Manufacturing interests of all kinds are hopeful. 
Prices are firm, and although not advancing, the 
tendency is in that direction, rather than the 
reverse, The “Silver Party” as it is known 





here, expect to secure legislation in Congress this 
winter, which will authorise the increase of the 
coinage of silver to the rate of four million dollars 
per month, 








NEW COMPANIES. 


an following companies have just been regis- 


red :— 
Corruganza Manufacturing Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £10,000, in £1 shares, to manu- 
facture metal, paper, or cardboard boxes, canister, 
tubes, receptacles, or ornaments, or to carry on 
business of machinists, mechanical engineers, or 
agents for inventors and patentees. The sub- 
scribers are :— 


T. W. Smith, 3, R t-road, Acton, 
C. Henderson, Streatham, law student... .. .. 
Hi. Weiss, 18, Blagrove-road, W., clerk .. .. .. 
G. E. Phillimore, 5, Gayton-road, N.W., law 

CU as 66 86 ahh Od ae ee 0. a 
C. Luff, Chertsey, cashier .. .. 1. 1. «se oe 
T. Jones, 212, Boundary-road, Walthamstow, clerk 
C. Alginever, 3, Hornsey-street, N.,clerk .. .. 

The number of directors is not to be less than 
two, nor more than five; qualification, 200 shares. 
The company in general meeting will determine 
remuneration, 


‘ 
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Moonlight Art Enamel Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £2000, in £1 shares, to manu- 
facture enamels, paints, colours, &c, The sub- 
scribers are :— 

Miss F. M. Merrington, 51, Edithna-street, Stock- 

Wss. so. On, 0h. 46% 66 00 ce 06 99: 06 
J. T. B. Smith, 144, Lavender-hill .. .. .. .. 

. G. Belt, Queen’s-road, Wandsworth-road_.. 
Mrs. E. Belt, Queen’s-road, Wandsworth-road .. 
E. G. King, 29, Effra-road, Brixton... .. .. .. 
J. H. Merrington, Stockwell, clerk... .. .. 0 
Miss A. J. Holworthy, Bromley, Kent .. .. .. 
C. M. Holworthy, Bromley, Kent, clerk .. 


Registered without special articles, Registered 
office, 7, Great St. Helens, E.C, 


et et tt et et 


Patent Stained Glass Company, Limited. 


This company was registered on the 12th ult., 
with a capital of £ , in £1 shares, to acquire 
the patent for a kiln to fire glass and enamels, 
and for a ‘‘ process of engraving glass with fluoric 
acid, and applying vitrifiable colours by means of 
transfers,” upon terms of an agreement of 16th 
July between Jacob Susli and Cecil Arthur 
Phillips. The subscribers :— 


Shares. 
O. F. Oncot, Muswell Hill... .. 1. 2. oe oe 1 
L. W. Mercier, 76, Finsbury-pavement.. .. .. | 
A. H. 8. Daniell, 49, Moorgate-street, merchant... 1 
Jacob Susli, 81, Guildford-street, W.C... .. .. 1 
J. W. Gaze, Oak Hall, East Ham .. .. .. .. 1 
J. G. Burslem, 76, Finsbury-pavement.. .. .. 1 
G. H. Steele, 23, Fairholme-road, W., clerk.. .. 1 


Registered without special articles, Registered 
office, 24, Gray’s-inn-road, W.C. 


Shap Portland Cement Company, Limited. 

This company was registered on the 15th inst., 
with a capital of £7500, in £5 shares, to acquire 
quarries or beds of limestone at Wickersgill, Shap, 
Westmoreland ; seams of slate or shale near 
Craggs Mill, Shap, together with the business of 
cement manufacturers carried on by the Shap 
Portland Cement Company, The subscribers 
are :— 


G. O. Briggs, Penrith .. .. .. .. « 
J.J. Dawton, Garstang, agent.. .. .. .. 
J. H. Pearson, Carlisle, share broker 
W. J. Fairlie, M.P., Carlisle, physician .. 
T. Hodgkinson, Carlisle, broker, &c. .. .. 
J. Blain, Carlisle, hardware merchant .. .. .. 
H. F. Leeming, Carlisle, chartered accountant .. 
The number of directors is not to be less than 
three, nor more than eight; qualification, £300 in 
shares. The company in general meeting will 
determine remuneration, 






. 
: 
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Birmingham Safe Deposit Company, Limited. 
This company was registered on the 18th inst., 
with a capital of £20,000, in £5 shares, to carry on 
the business of a safe deposit company, and also 
of gas, electrical, and mechanical engineers. The 
subscribers are :— 
Shares, 
C. J. Lee, 84, Lombard-street, chartered ac- 
countant a oe ae ee ee 
8S. H. Lee, 84, Lombard-street, chartered ac- 
I rok  i8 ia cy ae Ges sk ae <e 
H. R. Butson, 65, St. Thomas-road, Finsbury 
RIE ag aa ae ne. ea, ax 06. . 66 
T. V. A. Brocher, 81, Ashburnham-grove, Green- 
. t,t . 
H. W. Miles, 60, Drayton Park, N , clerk 
C. H. Sellick, 26, Disraeli-road, Forest-gate.. .. 
A. Sheffield, 12, George-yard, Lombard-street, 
mortgage broker eo oe oe 00 ce ee 


Registered without special articles, 


ol | taeda -_ al 





People's Gas Economiser Company, Limited. 

This company was registered on the 17th inst., 
with a capital of £20,000, in £1 shares, to acquire 
the invention, the subject of application for 
letters patent, No. 2118 of 1889, filed by William 
Taylor, for illuminating gas-burners, The pur- 
chase includes premises in Moorfields, Live I, 
and Clarence-street, Manchest The i 
tion is £10,000, 
residue in fully- 
are:— 





le ee £5000 in cash, and 
paid shares, The subscribers 


8) 
W. H. Dixon, 24, Irwell-chambers, Liverpool, 
er ly, esa. 1 
J. Howard, African-chambers, Liverpool, colliery 
ag apes 1 
. A. Mavrogordato, Bank Exchange-buildings, 
—? SU ba ics, nie ae 66), <0 1 
E. Leech, 2, gy ere Manchester, merchant .. 1 
J. H. bates, ‘ornsly, Liverpool, commission 
agen’ a Oe ae oe 1 
G. M. Hinton, Mold, secretary 1 
Ww. — 35, Market-street, 
c a ae ° 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first. The company in general 
meeting will determine remuneration, 


Manchester, mer- 


Cae a ae ae ee 





THE PATENT JOURNAL. 
Condensed from the a the Commissioners of 


Application for Letters Patent. 

*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

12th October, 1889, 

16,106. Paotocrapuic Fis, J. 8, Fairfax._(F. Cane, 
United States.) 

16,107. Vent Peo for Casxs, A. Weber and A. Schiitz, 
London, 

16,108. CoIn-rREED Strikinc Macuines, H. Cooper, 


mdou, 

16,109. Pitinc Wrovucut Iron Puppie Bars, R. R. 
ubbins, Kent. 

16,110. Wasninc and Sreaminc Macuine, H. J. F. 


, London, 

16,111, Carrizrs and Suutrer for Camera, C. Law- 
rance, London, 

16,112. WaTER-carts, J. Wawrosch and J. Stadler, 

mdon. 

16,118. Sewinc Macuine Tastes or Bencues, E. 
Davies, London. 

16,114. Crzaninc §Suips’ Bottoms, &c., D. Sisson, 


mdon. 

16,115, Aprons, M. Wedlake, London. 

16,116. MecuanicaL TeLepHones, F. W. Dunlap, 
London. 

16,117. Vatves for Hypravutic Macuinery, Nettle- 
folds (Limited) and C. A. Jones, London. 

16,118. Sausage Fittinc Macuings, F. J. Gardner, 


ndon, 
16,119. Rear Drivine Sarety Bicycuzs, J. B. Dunlop, 
London. 


14th October, 1889. 


16,120. Fastenincs for Exit Doors of THEATRES, 
H. B. Le Mesurier and W. J. Dart, Exeter. 

16,121. Time Inpicator, J. Darling and R. Starke, 

Ow. 

16,122. Meat Stanps, E. P. Jerrard, London. 

16,123, Winpine Yarn, &c., on to Bopsins, J. W. 
Shepherd and R. Clegg, Longsight. 

16,124. GrinDING CONDENSER STRIPPER Rivas, T. H. 

riggs and S. Wood, 8 

16,125. Barret Bots, T. Sanders, Birmingham. 

16,126. Yarn Winpinc Macurnery, J. Hollingworth 
and W. Mitchell, Huddersfield. 

16,127. Stamped SHeet of ADVERTISEMENTS, J. D. 


Bates, Bath. 

16,128. Upricuts of DousLe Lirt JacquaRD MacHINES, 
A. Nutter, Bradford. 

16,129. ComBInaTioNn Pen-knire, &c., J. Cook, Darwen. 

16,130. Conpuctors for ELecrricat Furnaces, A. E. 
Robinson, Wolverhampton. 

16,131. Rotiinc Macaine, J. Henderson and I. 
Simonett, Wakefield. 

16,132. ADJUSTABLE SLIDE VaLvE, P. Wright, South 
Shields. 

+ ADJUSTABLE DarRnInG WEAVER, E. Hogan, 


16,134, ApveRTisinG, E. Bond, London. 

16,135. Francep Screw Swivers, K. H. Cornish, 
London. 

16,136. Trouser Braces, F. Ayckbourn, London. 

16,137. Steam Hammers, J. A. Henckels, London. 

16,138. Gas or Gasrous MixTuREs, E. Tatham, London. 

16,139. Sewina Macuines, J. Mackenzie and R. 
Stewart, ee 

16,140. Biast Tea-KeTrLe, H. Rossiter and F. Moll, 


jon. 

16,141. Dampinc Postace Stamps, &c., J. Walker.— 
(J. S. Drurie, Canada ) 

16,142. Coat-aas, &c., E. Tatham, London. 

16,143. METALLIC CaRTRIDGE Cases, the Birmingham 
Small-arms and Metal Company, Limited, and C. 
Brown, London. 

16,144. Exectric TeLi-TaLE Ciocx, H. Hayman.—(4. 
Gundersen, New Zealand.) 

16,145. Cycie Sappues, E. J. and R. Willis, London. 

16,146. Locomotive Toy, C. Wells, London. 

16,147. Barocrapus, J. Pitkin, London. 

16,148. Contract for House TeLecrapss, H. Studte, 


ndon. 
— Switcn for Rartways, &., C. Zipernowsky, 
mdon. 

16,150. Sure Hooks, A. R. Bastick and J. Rhodes, 


mdon. 

16,151. Locks with Circutar Botts, A. G. Golyosy 
and D. Ehrlich, London. 

16,152, Fire-arms, E, Porzsolt, London. 

16,153. Wuee.s, G. Chamboredon, London. 

16,154, SPREADING GralIN over FLoors of Matt KILNs, 
&c., 8. Hirschler, London. 

16,155, Bicycies, G. ditton and E. Hubball, London. 

16,156. Propucine Azo CoLours on Corton, T, Holli- 


, London. 

16,157. Preparine Corton for the Propuction of Azo 
Co.ours, T. Holliday, London. 

16,158. Extincuisuina Canpies, C. J. H. Lillie and 
A. Durant, London. 

16,159. Writine in Cipuer, E. de L. Little, London. 

16,160. WasHinc Macuines, E, L. T., J. F. 8., and 
A. E, P. Caron, London. 

16,161. Packine Piston-rops of Enainss, O. J. Ellis, 


London. 

16,162. Composine Tyre, H. Hamilton.—(The Thorne 
Machine Company, United States.) 

16,163. WINDMILL, 8. Orloff, London. 

16,164. Signa.iine, J. F. Wiles, London, 

16,165, ELecrricat FusiBLe Cut-outs, E. W. Lancaster. 
—(C. Grivolas, France.) 

16,166. CaNDLE Houper, R. F. Yorke, London. 

16,167. Links, G. Vacherat, London. 


15th October, 1889. 

16,168, Wasuine, &e., Macuines, J. Pearson, Has- 
lingdon. 

16,169. Looms for Weavine Spits, W. Simpson and 8. 
Smart, Deansgate. 

16,170. Automatic LusBricators, A. R. Brown, 

ndon. 

— Broocn, &c., Fastenines, J. Cooper, Bir- 
mingham, 

16,172. Maxine, &c., Butrons, A. J. Wedum, Bir- 
mingham. 

16,173. Hockey Cuiuss or Sticks, A. E. L. Slazenger, 

n. 


mdon. 

on Hockey C.vuss or Sticks, A. E. L. Slazenger, 
ndon, 

16,175. Arousine Persons, R. R. Eadon, Sheffield. 

16,176. Umpretta, R. E. Peters and W. T. Green, 


London. 

16,177. Rerarsinc Winpows, &c., in Position, H. 
Cole, Birmingham. 

16,178. WaTeR-cLosEts, H. Hardy, Swanage. 

16,179. Pararrin Lamp Burners, I. Sherwood, jun., 
and F, Sherwood, Birmingham. 

16,180. FLower Stranps, J. Smith, Glasgow. 

16,181. Typr-wriTers, J. Gardner, Manchester. 

16,182. Carriace Lamp Guasses, W. Whitehouse, 

ndon, 

16,183. Fastener for Winpow SasHeEs, H. Smith, 
Birm am. 

16,184, Makina Bort.es, D. Rylands and C. Emmet, 
Stairfoot. 

16,185. CaLenpaR for ApvertisinG, &c., J. Challis, 
London. 

16,186. Toy Hoops or WHEELs of VEHICLES, T. Fish- 
burn, Scarborough. 

16,187. Steam Borers, &., J. A. and A. H. Stott, 
London, 

16,188. RemMovaBLE Covers for Juas, J. Clarke, Stoke- 
on-Trent. 

16,189. Srampina Letters AvuTOMATICALLY, C. W. 


osper, ple. 
16,100. ——— of Smoke in Furnaces, W. D. 
. ’ 








16,191. Macuines for Currina Toxpacco, A. Titley, 
Birmingham. 

16,192. MeTaxtic SiLxs, C, C, Broad and C. E. McCann, 
Birmingham, 

16,198. Carpinc Enoines, B. A. Dobson and W. I. 

romiley, Manchester. 

16,194. > erpccrmeaes of Currinc Boarps, W. Clark, 

Bristol. 


16,195. JouRNAL-Boxgs, J. T. Murray, Birmingham. 

16,196. Groves, F. Cary, London. 

16,197. ConsoLipaTED PerFums, J. Matthews and H. 
Johnson, London. 

16,198. MecHawsicaL Toys, A. E. Lutticke, London. 

16,199. BooKMARKER and Lea¥r-HOLDER, R, Robertson , 


London. ‘ 
a me ADVERTISING and SicNaLLina, D. W. Bardill, 
mdon. 
16,201. AtR PRopELLERS or VENTILATING Fans, W. 
Sayer, London. 
16,202. Gas Encines, W. H. Green, London. 
16,208. ConTROLLING Fountain Pens, R. G. D. Fry, 


ndon. 

16,204. Srezam Traps, B. Thoens, London. 

16,205. LeaTHER SPLitrinc Macuines, J. A. Safford, 
London. 

16,206, Kwittinc Macuines, W. H. Stewart, London. 

16,207. CYLINDER Paintine Macuinzs, C. B. Cottrell, 


ndon. 
16,208. Lavatory VaLves, P. M. Justice.—(H. J. Dux- 
bury, France.) : : 
16,209. Winpows, A. J. Boult,—(4. Heinrich, Crimmilz- 


hau. 
b .. Batrariezs, A, Wolfschmidt and C. Brehm, 


verpool. 

16,211. Feepine Inrants, A. J. Boult.—(J. M. G. A. 
Panneier, ——. 

16,212. MecHanism for Looms, W. P. Thompson —(4. 
& Warner, A. L. Skinner, and G. C. Wilson, United 
States. , 

16,213. PRopucING CHLORIDE of Leap, W. Shapleigh, 

mdon. 

16,214. Datino Stamps, W. P. Thompson.—(C. H. Shaw, 
United States.) 

16,215. Winpow Sasues, A. J. Boult.—({W. Henderson, 
United States.) 

16,216. Hannes for Toois, W. P. Thompson.—(C. A. 
bavis and W. W. Herron, United States.) 

16,217. Keys for Locks, W. B. Steward and R, Magnus, 
Manchester. 

16,218. Securine the Sasues of Winpows, M. Rogers, 


ondon. 
16,219. Pump, J. Moss, London. 
16,220. LuBricaTinG Piston-Rop Guipes, J. Moss, 


London. 
16,221. Cxase for Unirorm Coxiars, J. Reisner, 


naon. 
16,222. Locomotives, T. V. Bell.—(C. E. Svwvinerton, 
United States.) 
16,223, Usine Coat for GenzRatino Heat, W. C. Sellar, 


ndon. 
16,224. Digestive Mrpicat Compounp, J. Carnrick, 
mdon. 
16,225. Mitk Foop for Inrants, &c., J. Carnrick, 
London. 
16,226. ErreRvescine MepicaL CompounD, J. Carnrick, 
mdon. 
16,227. Enaravinc Macuinery, G. McK. Guerrant, 


mdon. 

16,228. AXLE-BoxEs, P. Brownley and J. Straton, 
London. 

16,229. Rotary Freezers, A. Brunetti, London. 

16,230. Paits, H. Taylor, London. 

16,231. DyNAMO-ELECTRIC GENERATORS, G. Pfaumkuche, 
London. 

16,232. ExpaNnDIBLE Dress Improver, W. Townsend, 


mdon. 

16,233. Toy, L. N. Bruner, London. 

——, PrintiIne on Matcues or Spiints, A. K. Peaty, 
ndon. 

16,235. Artists’ AppLiances, E. J. Neale, London. 

16,236. AppaRaTus for STaRTING TRAMCARBS, C. 8. Foster, 


London. 
16,237. Maxine ExLectricaL Marys, 8. Z. de Ferranti, 

mdon. 
16,238. Hooks and Eye.ets for Sxoxs, W. H. Smidt 

mdon. 
16,239. AppLiaNces for PLayine Goxr, J. L. Sherwill, 


‘ow. 

16,240. Screws, T. Robb, Glasgow. 

16,241, ELectric Storace Batteries, H. H. Carpenter, 
London. 

16,242. Water Motors, H. Brown, London. 

16,243. Erevators, 8. K. Humphrey and W. Tennant, 
London. 

16,244. ExtrncuisHine Lamps, J. Miller and E. Troy, 


mdon. 
—, Tip Caps for Umpre.ias, &c., E. F. White, 


mdon. 
16,246. RatLway Couptines, A. Drengson, London. 
16,247. Brakes for CaBLE Cars, &., A. F. Smith, 


London. 
—_ Eparnes, F. R. Radford and J. Cutts, jun., 
mn 


on. 

16,249. FitrKrina, J. B. A. Simonnet and 8. W. Cragg, 
London. 

16,250. Extractine Gop, J. B, A. Simonnet and §. 

P , London. 

16,251. Mgans for Settinc-out Lawn Tennis CouRTs, 

J.T. London. 

16,252, Sewine Macuings, J. Tripp, London. 

16,253, REFRIGERATING and IcE-MaKING MacHINEs, F, 
3B. Hill, London. 

16,254. Picture Carps, W. Hagelberg, London. 

16,255. Packine Casg, T. Overgaard, London. 

16,256. Caromatic Printinc Macuines, C. B. Cottrell, 
London, 


16th October, 1889. 


16,257. Woven Wire Fasrics, I. Chorlton and G. L. 
Scott, Manchester. 

16,258. Propuction of Corron Yarn, J. Schofield, 
Manchester. 

16,259, Curtine Diss of ScREwiNG Macuinss, 8. Dixon, 
Manchester. 

16,260. InHaLER for Nascent CHLORIDE of AMMONIUM, 
A. Brunyee, London. 

16,261. Azo Dye Srurrs, The Clayton Aniline Com- 
pany and P, Brunner, Clayton. 

16,262. Winpow Tickets, J. R. Smith, Leeds. 

16,263. Spoon, &c., Rack, B. B. Burley, Glasgow. 

16,264. MANUFACTURE of FLOWER-PoTS, &c., W. West, 


16,265. Suip’s Giope Lamps, J. and H. Lucas, Bir- 
min; 


g! ° 

16,266. BoTtrLing FERMENTED ALCOHOLIC Liquors, H. 
W. Payne, Birming! \e 

— Hair, &., Cirpping Macutnes, W. Evans, 


jirming’ " 
16,268. PuzzLes for ADVERTISING, &c., W. Sturgeon, 
London, 
16,269. Nut Crackers, M. and 8, Lotheim, Birming- 


16,270. PorTaBLE Frre-EscaPeE, J. Jewell, Bristol. 

16,271, PREVENTING Primine in Steam Boers, R. 
Kerr, Glasgow 

16,272, HorsgsHogs, J. M‘Gillivray, Glasgow. 

16,273. VenTILATING Mines, M. broadfoot and M. B. 
Baird, Glasgow. 

16,274. TrrE for BicycLes, A. Macredy, Dublin. 

16,275. ELectricaL Switcues, G. H. Bassano, Derby. 

16,276. Lamp, T. C. Sumner, London. 

16,277. FurniturgE Castors, W. P. Thompson.—(J. 
Gwinner, United States.) 

16,278. BucKLEs or Ciasps, W. P. Thompson.—(J. L. 
O'Connor, United States.) 

16,279. Wir Roxis for Looms, W. P. Thompson.— 
(A, F. Parker, United States.) 

16,280. VENTILATING VESSELS, W. P. Thompson.— 


(M. Gossi, Belgium. Dn 

16,281. Lirrs, W. P. Thompson.—(H. G@. C, Kreutzkamp, 
United States.) 

16,282. DistrrsuTinc Exp.osive Bomss, W. P. Thomp- 
son.—(H, W. Parsons, United States.) 
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16,283. Frurerinc Stu neg, T. A. Bullough, Liverpool 
16,284. Sarery Brrfor Restive Horses, A. Ufthausen, 
London. 
16,285. Manuractore of Grass Piates, R. B. Baugh, 
Birmingham. 
16,286. SotpeRinc Toor, J. Pollitt and J. Mangnall, 
Manchester. 
16,287. Canpiesticks and Nicut-LichT Houpesrs, E. 
T. Horsley, Birmingham. 
16,288. Wasuinc Casks and other Vesses, C. Pontifex, 
London. 
16,289. Cootrse Brewers’ Worts, &c., C. Pontifex, 
London. 
16,290. Wasninc, Wruincinc, &c., Macarnes, H. C. 
Longsdon, Keighley. 
16.291. Ho_prxe Loose Sxeets of Parser, F. Sommer- 
ville, Glasgow. 
16,292. Wacon Axe LrsricatTine Apparatus, R. Arm- 
strong, Lasswade, N.B. 
16.298. Imerovep Lime-Licut Jets, D. W. Noakes, 
London. 
R oO 







5. Conrtrotiinc Corp Arr Suppty to Heatine 

ves, E. Gregory, Birmingham. 

16,296. Invention for Fixtnc in a Door or Watt, T. 
8. Stephenson, Manchester. 

. Watcnes, R. Turner, Bury. 

298. Dramine SurFace Liquipfrom Setriine Tanks, 
H. F. Rushton, Liverpool. 

16,299. Saucepans, J. Smith, Birmingham. 

16,300. Speep-privinc Gear for VeLocipepes, W. C. 
Burton, Flixton, near Manchester. 

16301. Door Cosine Sprinos, 8. Hill, Birmingham. 

16,302. Spinninc-Tor Hotper, J. Talbot, Blackburn. 

16,303. Fastenine of Sairts, 8S. V. Fontana, London. 

16,304. Firrine Joists in Buitpinc, R. Melville, 
London. 

16,305. ApveRtisino, J. Hall and G. Smith, Sheffield. 

16,306. Foot for Sewinc Macuies, W. H. Brewer- 
ton, and H. C. Kemp, London. 

16,307. Boor Protecte rs, C. J. H. Wilton, London. 

16,308. ApveRtisine, B. Grumvald, London. 

16,309. Prayrya Games on a Boarp, A. E. Evans, 
London. 

16,310. Improvep Foon, 8. Nicholls, London. 

16,311. Breaktne Fax, J. Anderson, London. 

16,312. Cosine Lapper, D. H. Waddell, London. 

16,313. Operxatinc Pianos, &c., A Zdziarski. — (C. 
Polienof’, Russia.) 

16,314. Case for Watcues, E. W. Hambledon and J. 
Carpenter, London. 

16,315. Lirr Guarp, W. Y. Jones, London. 

16,316. Rips for Umpre cas, J. Edmonds, Birmingham. 

16,317. Caecktnc Backwarp Roration, J. C. Mew- 
burn.—{T. A. Weston, United States.) 

— Manvr.ctTure of Attoys, H. Marbeau, Lon- 

on. 

16,319. 

16,320. 

16,321. 








Foot-wakMFRs, P. A. Sahut, London. 

Latues, J. K. Starley, London. 

Cranks, J. K. Starley, London. 

16,322. Bevt Fasteners, W. H. Bristol, London. 

16,323. Catcues and Hanpies, C. Young and A. T. 
Coles, Tunbridge Wells. 

16,324. Locktne Apparatus for Rattway Pornts, J. 8. 
Farmer and P. Black, London. 

16,325. TREaTING Brewers’ Grains for CaTr.e Foon, 
C. P. Goode, London. 

16,326. EARTHENWARE Socket Pipss, 
London. 

16,327. Pavine for Roapways, G. B. Jerram, London. 

16,328. Wavkinc-sticks, N. Feldman, London. 

16,329. Waeers for Reapinc, &c., R. Halstead, 
Lundon. 

16,330. FincER-REST for PenHotpers, W. J. Green, 
London. 

16,331. ILtuminants of Exvecrric Lamps, J. Clegg, 


E. Smith, 





on. 
16,332. Supports for Burtpers’ Sracinc, L. Kern, 


ndon. 
oy gee for WaTER CircuLarTion, F. le Poidevin, 
mdon. 
ane Orpnance, J. A. Longridge, 
mdon. 
16,335. Secr-ccosinc Door Apparatus, W. W. Bird, 
jun., London. 
16.336. Strep Couptincs for Trace Hooks, W. W. Bird, 
jun., London. 
16,337. Pumps, A. Karnat, London. 
16,338. Furnaces, F. E. Ross, London. 
16,339. Savino Lire from Fire, J. G. Lorrain, London. 
16,340. SasH-welcHtT MovuLpinc Macaines, W. Ayres, 
London. 


17th October, 1889. 


16 341. Frexipte Metatuic Tvusixe, 0. T. Banks, 
London. 

16,342. Treatine Paper, D. C. Simpson, Glasgow. 

16,343. Forpine, &c., Cnairn, W. C. Smith.—(7he 
Lovell Manufacturing Company, Limited.) 

16,344 Uticisinc PLayinc Cares for ADVERTISING, A. 
Martini, Liverpool. 

16,345. McuLTITUBULAR VERTICAL Borer, R. Miller, 
Greenock. 

16,346. PortaBLe Van-Boxes, J. Nall, Barnsley. 

16,347. Soap TaBLets, G. Herschell and F. W. Kitto, 

ndon. 

16,348. Brttiarp Scorinc Apparatus, W. Robinson, 
Newcastle-on-Tyne. 

16,349. Cang Spiittinc Macureg, W. Wilson, Preston. 

16,350. Baackets, &c , W. Crook, Blackburn. 

16,351. Extractinc PaospHates from Eartay Svus- 

stances, L. Q. and A. Brin and F. H. Varley, London. 

16,352. Stop-vaLvE, J. Robinson, Penryn. 

16,353. SMOKE-CONSUMING Apparatus, W. McG. Greaves, 
Manchester. 

16,354. ComBrnaTion Book-mMarkeER, &c., J. B. Bennett 
and W. Pearce, Birmingham. 

16,355. SiGNaLLiInc on Rar_ways, A. C. Bewers, 
London. 

16,356. CarriaGe Lamps, W. C. Roberts, Birmingham. 

16,357. Macuives for Wasninc CamBrics, W. Green 
and J. Douglas, Belfast. 

16,358. CaLENDERING Macurnes, R. Crawford, Belfast. 

16,359. Fire-escares, T. H. Rushton, Horncastle. 

16,360. Om Cans, J. Revell, Ashton-under-Lyne, 

16,361. Hor Water Sap lron, H. Timson, Aston. 

16,362. Action of Orcan Stops, C. F. Brindley and 
A. H. Foster, Sheffield. 

16,363. Cray Miis, J. and A. Duckett, London. 

16,364. PREVENTING WriTiIsc on URinaL PLarTEs, 
J. B. Millar, Glasgow. 

16,365. Frre-arms, D. Fraser, Edinburgh. 

16,366. Execrric Capues, D. Sinclair and H. F. Jack- 
son, Glasgow. 

16,367. WatcH Purses, H. J. Linton and H. L. 
Symonds, London. 

16,368. BLeacninc Woop, A. Greg, London. 

16,369. Destroyinc Vermix, &c., J. Orchardson, 
Liverpool. 

16,370. ScutcHers. A. Bradshaw, London. 

16,371. Beerand Spirit Hover, T. C. Callan, London. 

16,372. SasH Fasteners, J. Mander, London. 

16,373. Packine for GLanps of Enaines, E. M. B. 
Faull, London. 

16,274. PortaBLe Evectric Lamp, A. Serraillier and 
G. P. Armstrong, London. 

16,375. Seconpary Batreries, C. B. de Montaud, 
London. 

16,376. CaNpLesticks, J. A. Macmeikan, London. 

16,377. Tetescopic Tricycies, C. Tucker, London. 

16,378. TransmiTTInc VARIATIONS in Levet of WaTER, 
H. W. C. Cox, London. 

16,379. CoLLars for Horses, M. Page, London. 

16,380. IysTrumMeNTs for Drawina Evuipses, A. P. 
Papatheodoros, London. 

16,381. Stains, J. L. Nancarrow, London. 

16,382. Dyes for Leataxr Goons, 8. R. Brinkworth, 


on. 
16,383. SanitaRy Woot Paitiasse, G. Mattison, 


16,885. Puzzie, J. R. Hughes, F. and H. B. Phillips, 
and W. Mitchell, London. 
16,386. TaROw-me-DowN Puzze, J. R. Hughes, F. and 
H. B. Phillips, and W. Mitchell, London. 
16,387. Sare1y-BaRk Lock for Sapp.xs, F, V. Nicholls, 
London. 
16,388. Lamps for Destroying Sewace Gas, G. W. 
Bremner, London. 
“= Testinc Propertigs of Dover, J. Hogarth, 
we 
16,390 Emprorpery Macurnes, F. J. Perry, Lond n. 
ag and PerroLeum Enornes, 0. Lindemann, 
ndon. 
16,392. Cock Srrarmvers, A. J. Boult.—(0. H. Kor- 
nacher, Germany 
16 393. Lamps fur Heatinc, &c., P. L. Girardet, 
London. 
16,394. Maxine Iron from Iron Sanp, J. H. Darby, 
iverpool. 
16 395. Surercat Exvastic Fasric, W. Keywood, 
ndon. 


16,396. AMALGAMaToORs for Extractino Metats, W. P. 
Thompson —(J. B. Brewster. United States ) 

16,397. Guns fur HIGH-EXPLOSIVE ProJecTILes, J. J. 
E. H. Payne, London. 

16,398. Mitre Cuiamps, F. C. Stewart.—(R. D. Stewart 
and D. Foster, New Zealand.) 

16,399. BrLLiaRD TaBLgs, &c., R. C. Anderson, London. 

16,400. FLexis_e Harrows, P. J. Parmiter, London. 

16,401. Brooms or Brusues, T. Hoadley, London. 

16,402 Spapgs, A. P. C. and F. J. H. 8. Abrahams, 
London. 

16,403. CoLtinary Fiavourine, A. Brunetti, London. 

16,404. Packinos for Pistons, E. Dénitz, London. 

16,405. Domestic CinDER-sIFTERS, C, and E. Gardner, 
London. 

16,406. SusPENDING Pictures, H. Benest, London. 

16,407. Opentnc Mrnerat Water Borrties, H. White- 
head, Sheffield. 

16,408. Destroyinec the Germs in SurGICcAL BANDAGES, 
E. Edwards.— (4. Battig, Germany.) 

16,409. BoTTLE-LABELLING Macuine, W. H. Derham, 


mdon. 

16,410. Iczrnc Weppine Cakgs, G. Smith and G. Eck- 
ford, London. 

16,411. Propucinc Desions on Metat Tasiets, W. 
Dottridge, London. 

16,412. Recorpinc the Werr Tureaps in Looms, C. 
Himig, London. 

16,413. Skates, A. E. Fiedler, London. 

— Bicycies and Tricycues, A. E. Carpenter and 


ik, London. 

16,415. Pozzix or Game, R. A. Hay, Perth. 

16,416. ExtincuisHine Fire, J. G. Lorrain, London. 

16,417. Fixinc CanpLes on CaNDLEsTICKs, C. W. 
Barnes, London. 


18th October, 1889. 


16 418. Transmission of Lerrers, &c., P. Falcon, 
London. 

16,419. Sautrte Guarps, E. P. A. Forster and A. C. 
Boothman, Bradford. 

16,420. Sea AncHor, E. Bond, London. 

—, Game, A. R. Beckerson and T. M. Thomson, 


mn. 

16,422. Macuine for Continvovus Motion, J. Bonsor, 
jun., Moulton. 

16,423. CompensaTor for Signa Wires, W. Birchall, 
Manchester. 

16,424. DiscHarcine Lire-savinG Rockets, W. Balch, 


London. 
16,425. Drawise Roiuers of Macuines, J. Erskine, 
F. W. y, and J. McDowell, Ireland. 
16,426. GuNpuwpER, J. 8. Taylor and 8S. W. Challen, 
‘irm: 
16,427. 
Bri 


ing) 
CatrLe CLEANSER, H., J. and W. Staples, 


Trigg. 
16,428. Manuracrurinc Imitation Seauskin, A. 
Walker, Huddersfield. 
16,429. VerticaL Stone Grinpinc Mit, R. Graham, 
Carlisle. 


16 430. Rotary Enornegs, A. F. G. Brown and Brown's 
Rotary Expansion Engine Syndicate, Glasgow. 
a Corners or Enps of Boxes, A. Cole, 
blin. 
16,432. CANDLE Fixer, H. 8. Obbard, Cheltenham. 
16,433. Potato Diecers, W. and R. Wallace, Glasgow. 
16,434. Vapour Enoines, J. H. Hamilton and A. 


Rollason, Newcastle-on Tyne. 
16,435. MouLps for Castine ArTicLEs, F. A. Wallis, 


Basingstoke. 

16,436. Bricks for Buitpinc Mopexs, H. T. Jarrett, 
illingham. 

16,437. Carriace, W. H. Marris and J. Crooke, 
Grimsby. 


16,438. Micrometer GavuGes, J. McKay, York. 
16,439. SeparatTinG Coa. from Impunities, A. Hom- 
fray, Kidderminster. 
16,440. Broncaitis ADJusTABLE Lonc Spout, B. L. 
rber, London. 
os Gas, T. H. Gray and 8. 8. Bromhead, 


ndon. 

16,442. OpeRaTING TRaMway SwitcHes, L. Warwick, 

Manchester. 
16,443. Bott for Securninc Metat Sueets, H. Smith, 

irmingham. 

16,444. Comprsep Cruer and Breap Tray, C. W. 
Hatton, Birming’ 
16,445. Apparatus for 
Manchester. 
16,446. Sairtinc Tramway Swircues, A. T. Waddell, 
Manchester. 
16,447. Manuracture of Try Piates, C. A. Burghardt, 
Manchester. 
16,448. Grey Basic Cotourinc Matter, J. Dawson, 
Huddersfield. 
16,449. Masking ENAMELLED P ates, R. B. Baugh, 
birmingham. 
16,450. Heatine and Circucatine Water, 8. Cutler, 
London. 
16,451. SHoutperR Strap, A. G. Tyser, London. 
16,452. Heatine and Cootine Apparatus, F. Hocking, 


Maxine Corrzz, J. L. Dyson, 


don. 
16,453. Makino Sart Water Frese, F. Hocking, 


mdon. 

16,454. Cuecktnc the Spreap of Conr.Lacrations, G. 
Nobes, London. 

a cf Man-HoLte Openinos, J. Jones, 
mdon. 

16,456. Removine Bap Opours, W. P. Thompson.—(@ 
D. Nellensteyn, Holland 

16,457. Enveopgs, W. P. thompson.—(C. Muré and A. 
Schreiber, France. 

16,458. Musica InsTRUMENT, W. P. Thompson.—(J. £. 
Vaillant, France 

16,459. Lock Nuts and Wasaers, R. Bradshaw, Man- 
chester. 

16,460. VentiLators, A. W. J. Swindells, W. 8. Peel, 
d G. F. Freeman, Manchester. 

Apvertisino, G. Cruikshank and J. F. Laver, 


London. 
16,462. Tap, C. I. C. Bailey and F. Fitch, London. 
16,463. Hatr-Hose or Socks, H. B. Ashford, South 
Penge Park. 
16,464. InKSTAND, Pen-rack, &c., W. J. Brewer, 
London. 
16,465. Buixp Tasset Movutps, A. Melson, 
16,466. ELectric Meters, C. Nicholls, Che 
16,467. TerTHInG Rives, C. J. Bailey, London. 
16,468. To1LetT Brusues or Ruppers, C. J. Bailey, 


ani 
16,461. 


London, 
lsea. 


ndon, 
16,469. Making UMBRELLA Hanpies, C. A. West, 
London. 
16,470. Curtinc Enps of Broom-HANDLES, J. Millard, 
on. 
16,471. Woop Biocks for Licutine Fires, F. Fiddes, 
mdon. 
16,472. CIGARETTE-MAKING Macuines, H. H. L. Lewis, 


mdon. 
16,478. ANNouncING Names of Stations to Raitway 
PASSENGERS, T. F. Skinner and 8. A. Hemsley, 





mdon. 
16,384. RovcHinc Horsesnogs, J. Lewis, London. 


16,474. Metnop of Decarsonisine Iron, R. F. Lud- 
low, London. 
16,475. MetaL-coatrp Giats Borries, W. B. Fitch, 


ndon. 
16,476. Curtina Leatuer, J., P., A, F., and A, Cave, 
London. 
16,477. Cake, S. Preston, London. 
—, DisTILLaToRY Apparatus, A. de Kunwald, 
ondon. 
16,479. Repucine the Moisture in Wer Grains, R. 
Spence, London. 
16,480. Reservoirs, P. M. Justice.—(H. J. Duxbury, 
France ) 
16,481. Oreratina the Vatves of E.evators, W. P. 
Gibson, London, 
a A B. W. Source and 8. E. Willmer, 
ndon. 
16,483. Knirrina Macuines, J. White, T. G. L. Miller, 
and F. T. Pinson, London. 
16,484. CioareTTe and Cicar Ho.pers, C. E. Newbon, 
St. John's. 
ne. Sarety Mecnuaniso of Fire-arms, R. Ramsden, 


on. 
16,486. Apparatus for Gas Retorts, &c., A. Coze, 


16,487. ‘Tae Apvertiser” Nore-pook, W. Grove, 
Kingston-on-Thimes. 

16,488. LightHouse ILLumination, J. R. Wigham, 
London. 

16,489. Cuaroinc IncLInED Gas Retorts, F. Morris 
and L. V. Vestrant, London. 

16,490. Fisninc Rop Rest, F. W. Stockby and A. E. 
Rowbotham, London. 

16,491. Extincurning Canpies, C. F. A. Roell, 
London. 

16,492. WasHinc PuHotocrrapuic Prints, P, Ellis, 
London. 

16,493. Constructina Exastic Tires, &c., W. Beale, 
London. 

16,494. Frince, A. E. Preller, London. 

16,495. Rotiexs for Twistinc Frames, J. Erskine, 

don. 

16,496. EnveLopgs, B. Monson, London. 
3,497. Fastenino for Boors, &c., D. Moon, London. 

16,498. CiGar-HoLDER, H. J. J. Sharp, London, 

16,499, Fitrerinec Apparatus, R. U. Gerville, London. 

16,500. ELectric ReouLators, F. V. Maquaire, London. 

16,501. Separation of Precious Stones, W. 8. Lock- 
hart, E. W. Streeter, and W. Bashall, London. 


19th October, 1889. 


16,502. Umpretra, 8. J. N. Norton, London. 

16,503. Car Trucks, D. L. Barnes, London. 

16,504. Froatinc BreakwatTers, G. Taylor, Penarth, 
near Cardiff. 

16,505. Horse Bit, A. A. Govan, Glasgow. 

16,506. Stop Vatve, T. Parkinson, Blackburn. 

16,507. Bruistye BILLs, C. Whiteh . Staffordshi 

16,508. Larges, W H. Astbury, Altrincham. 

16,509. Currinc Pitep Fasrics, J. J. Mann, Man- 
chester. 

16,510. Crapies, &c., H. Coupland and T. Cooke, 


icester. 
16,511. Bicyciss, J. Stables and W. Selley, Manches- 
ter. 








16,512. Umpreias, J. Sayer, Exeter. 
16,513. Comss in Lace Macuings, J. Jardine, Notting- 


nam. 

16,514. Mouse Traps, A. C. and J. L. Wright, Bir- 
mingham. 

16,515. Macuinesy for Crusnine, &c, J. Scott, 
Bristol. 

16,516. Makino Bricks, &c., J. Shenton, Birmingham. 

16,517. Carpinc Enoings, W. Lord and F. Woodhead, 
Manchester. 

16,518. Composition of Soap, T. Anyon, Manchester. 

16,519. Cuttinc Winvow Leap, W. C. Minns, Yar- 
mouth. 

16,520. Dist1LLinc Sotutions, J. Price, Liv 1. 

16,521. Latues of Weavine Looms, R. Scott, Glasgow. 

16,522. Loosentne and CLEANING WooL, A. Thomson, 
Glasgow. 

16,523. Apparatus for Lastinc Boots and Saosgs, J. 
Blakey, London. 

— Storrers for Botties and Jars, T. W. Horner, 

ive 

16,525. PeTRoLEUM for Domestic Purposgs, P. Smith, 
Manchester. 

— Sream Wincues, C. and M. Douglas, Sunder- 
an 


16,527. ATTACHING SasH-Lines to Sasues, W. Meakin, 
London. 

—. Lirters fur PHotooRaPHic PLates, T. Stanway, 

anley. 

16,529. Kotary Stram Motor, J. Williams, Anfield. 

16,530. Weick Beam aud oLipinG FuLcrum, W. Yates, 
Longsight. 

16,531. Cuomney for Om and Spirit Lamps, E, Swain, 
Bristol. 

16,532. Batu, J. Walmsley, Manchester. 

16,533. Srorrer for Borrtes, ac, M. B, Johnson, 
London. 

16,534. Boxes, &c., H. 8. Wright, Devonshire. 

16,535. Accorpions, T. R. Shillito.—(0. Spaethe, 
German, 

16,536, 
Lond 

16,537. 


y) 

dices for Lininc Wats, &c., H. Hall, 
on. 

InsuLators for ELecrric Wires, D. Rylands, 


ndon. 

16,538. Construction of Bicycte Waee.s, D. W. 
Williams, don. 

16,539. Gas Stoves, J. Telfer, London. 

16,540. Propuction of Invert Sucar, A. Wohl and 
A. Kollrepp, London. 

16,541. Lamps, C. E. Wallis, London. 

16,542. Manuracture of Saapes for Lamps, H. J. Read, 
London. 

16,543. Macuuves for Printine Tickets, J. M. Black, 
London. 

16,544. Roswer Frames for Steps, C. R. Bonne.—{J. 

Hofele, United States.) 

16,545. Giyceric-tannic Acip, L. Schulhof and M. B. 

Vogel, on. 

16,546. Hanp Mow1neo Macuing, T. Driebusch, London. 

16,547. Stream Generators, C. Huelser.—(//. Martin, 

France ) 

16,548. Soor Coxiectinc Devices, W. Sauerbier, 

London. 

16,549. Toy Hoop, J. H. H. Parker, London, 

16,550. Pozz.e, G. H. Rayner, London. 

16 551. CLzanine the Borroms of Ships, E. K. Ryan, 


London. 
16,552. Rotter Mitts for Crusnine Matt, &c., H. J. 
Worssam, London. 
16,553. Looms for Weavino, L. Haslam and C, Marshall, 


London. 
16,554. Puniryinc Crupe Napatuauix, O. Imray.— 
(J. Dehursl, Germany.) 
16,555. Oprainino Sats of Taorium Zirconium, O. 
Imray.—(W. MacKean, France.) 
16,556. Conpgensine CyLinpers, D. Wickham, London. 
16,557. Scpptyine Liquip to Banpaces, W. E. Bryan, 
London. 
16,558. Psorograrnic Cameras, H. G. Heyburn, 
London. 
16,559, Corkine Botties, J. Thomps:n, London. 
16,560. New Form of Paper for CircuLars, H. Gore 
near Stroud. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


409,457. Steam Enoine, J. W. Dennis and F. A. 
Shoemaker, Buffalo, N. Y.—Filed May 13th, 1889. 

Claim.—The combination, with the cylinders, of an 
intermediate ch which icates with the 
inner ends of the cylinders, and which is at one side 
provided with an opening closed by a removable cover, 


™ 








London. 


— 
ee 


taining an annular exhaust port surround: 
bearing, and ports leading to the ends of the ¢ 
a shaft arranged in said 


ing said 
Ylinders, 
8, @ crank secured to 








said shaft, a valve mounted on said shaft between the 
crank and the valve seat, and pistons connected with 
said crank, substantially as set forth. 


409,484. Toot-post vor LaiHes, J. A. Myers, Louis. 
ville, Ky —Filed May 18th, 1889. 

Claim.—(1) In a tool-post, the combination of the 
body in which the tools are held, the sleeve which is 
screw-threaded at its inner end, and a nut for ad just. 
ing the post vertically, substantially as shown. (2) The 
combination of the body, the sleeve provided with a 
collar and recess, with a locking rod or device whereby 
the body is prevented from being revolved upon the 
sleeve, substantially as described. (8) The combina- 
tion of the screw-rod provided with a head at one end 
and a nut at the other, and the sleeve through which 
the passes, with the body provided with slots 


409.484 





through which the tools are passed, and the locking. 
rod by which the body is prevented from being 
revolved, substantially as set forth. (4) The combina- 
tion of the headed screw-rod, the sleeve through which 
the head passes, the nut by which the post is raised 
and lowered, the body placed he and adapted to 
revolve upon the sleeve, the locking-rod which passes 
through the body and en with the sleeve, the 
nuts upon the rod and the sleeve, the slots for tools 
which are passed through the body, and the set screws 
for adjusting them, substantially as specified. 


409,579. Putverisino Mix, J. K. Griffin, Brooklyn, 
N.Y.—Filed February 18th, 1889. 

Claim.—In a pulverising mill, the combination, with 
an annular die, of a radially movable roll shaft and 
roll, and mechanism for paclibvday revolving the same 
upon their own axis and for gyrating them around 
the central axis of the mill, substantially as described. 
In a pulverising mill, the combination, with the pan 
or pulverising chamber 1, formed with the opening 81 











and provided with the annular die 8, the screens 5, and 
the screen frame 3, formed with the wou 4 and 
spout 6, of the suspended radially movable roll shaft 18, 
the roll 17, secured to the lower end thereof and pro- 
vided with the stirrers 171, and mechanism for posi- 
tively revolving said shaft and roll upon their own 
axis and for gyrating them around the central axis of 
the mill, said mechanism consisting of the drive 
shaft 24, the pulley 25, and the universal joint 23, sub- 
stantially as described. 

409,709. PLovcn, M. L. Rinehart, Richmond, Ohio.— 

Filed February 21st, 1889. 

Claim.—The combination of the herein-described 
beam D, formed of metal and in the shape of channel 
iron, and provided with the strengthening 1ibs F and 


= 





a' 


re 


the blocks a and a2, the clamping bolt a1, and the post 
or standard A, substantially as and for the purpose 
specified. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—“‘ By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful opens of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hund of subtle maladies are 
floating around us ready to attack wherever there is @ 





weak point. We may ae —_ a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
rly nourished frame.” — Civil Service Gazette. 


e simply with pong Be a or milk, Sold orly 
in packets, by grocers, labelled—‘ James Epps & Co., 
Homeopathic Chemists, London.” Also makers of 





and at the o; te side closed and provided with a 
cen A eg and an annular valve seat con- 





Epps’s oon Chocolate Essence,—[ADVT.] 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION—CENTRAL LIGHTING STATION 
OF THE SOCIETE L’ECLAIRAGE ELECTRIQUE. 


tion is situated on the left bank of the Seine, 
; oan bridge connecting the Trocadero with the 
Exhibition grounds, and is known as the “Station du 
Pont d’Iena.” The lighting from this station is entrusted 
to the Société L’Eclairage Electrique of Paris, and con- 
sists of the upper and lower gardens, buildings, and spaces 
surrounding the Eiffel Tower, the Iena Bridge, the Espla- 
nade des Invalides, and the long extent of agricultural 
exhibits on the bank of the Seine, connecting the most 
remote portions of the Exhibition. This company, the 
doyen 0 electrical companies in France—having incor- 


arcs, 1360 incandescents from 7 to 32 candle power, six of 
100 candles, and one each of 209 and 300 candles, while 
the direct current system supplies 125 Bardon arcs, 13 
Gramme arcs, and 275 incandescents of 10 and 16 candles, 

The disposition of the dynamos and machinery in the 
central station will be understood by the ground plan in 
Fig. 1. It will be observed in this plan that there are 
two distinct sets of machines, which, for the sake of 
distinction, are called Group A and Group B respectively. 
Of these two groups separate age “pan views are given 
on pages 368 and 369, which will explain the general 
arrangement of machinery in the station. Steam is 
generated by two Roser and three Terme and Deharbe 
water tube boilers, one of the latter being in reserve. 
Water for the feed and condensing service is pumped 
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engines, one acting directly at each end of the main shaft. 
The pair of engines running group A are of the new type 
recently designed a by this firm for the central 
lighting station of the Halles Centrales in Paris. A plan 
and elevation of the working parts of this type of engine 
is given in Fig. 2. There are four valves of the Corliss 
type, but the usual trip Corliss gear is not employed. 
Instead of this gear the cut-off is regulated by the travel 
of the two admission valves. 

The governor—Fig. 2a—is carried on the inside of a 
fly-wheel of 5ft. diameter and 9}in. face, and consists of 
a powerful steel oe SS, in the form of carriage 
springs, inside which is the weight W. The lower spring 
rests in the support to the weight, and so moves with it, 
and acts in opposition t» the same as it becomes displaced 
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LECOUTEUX AND GARNIER 150-H.P. HIGH SPEED CONDENSING ENGINE. 


porated the interests of the Société Générale d’Electricité, | 


who worked theJablockoff patents, the Compagnie Générale 
d'Electricité, and the Société Indienne d’Electricité—does 
not alone confine its operations to the working of the 
Jablockoff patents and the Gramme alternating current 
dynamo—which systems are, however, solely its property 
—but has introduced a new type of direct current machine 
—the Rechniewski dynamo—which is remarkable for its 
simple and efficient build. We shall refer presently in 
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AUTOMATIC EXPANSION GOVERNOR. 


detail to this machine, as well as to the transformer 
which has recently been brought out from information 
kindly supplied to us by Mons. E. Boistel, the director of 
the company. ‘The installation carried out from this 
station has a unique character and interest, as it is the 
only one in which alternating currents and transformers 
are used on a large scale for the general lighting, while the 
variety of apparatus and material for working both the 
alternating and direct systems offer many points of 
interest in the distribution. The alternating current 
distribution comprises 166 Jablockoff lamps, 49 Ferranti 


directly from the Seine by a small vertical engine 
|in the station. This engine drives a Neut pump of 
| the turbine type, which delivers 36,300 gallons per 
| hour to a reservoir. The reservoir is fixed in the 
boiler-room, which is separated from the engine-room by 
a partition; but the level of water is indicated in the 
—s by the simple means of a cord, float, weight, 
and pulleys. There is an overflow back to the river from 
the reservoir, the —_ being kept continually at work. 
The same method is adopted with the Worthington feed 
pump for the boilers; that is, the pump has its suction 
in a smaller reservoir fed from the above, and is kept 
in continual action, a spring safety valve providing a 
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way for its re-delivery into the reservoir when the cocks 
on the pipes leading to the check valves are closed. One 
of the boilers of Messrs. Terme and Deharbe is fitted with 
Cohen’s patent smoke-consuming and economicai furnace. 


on-to the first grate. 
second 


The working pressure is 180 


% yp ae 


are supplied by the Paris firm of Messrs. Lecouteux and 
Garnier. 





Coal is fed into a hopper above the furnace, and by the | 
withdrawal of a slide below the same, is allowed to fall that, if required, the load can be divided into two 
By a lever at the side, this grate | portions, and each run by one engine separately, or both 
can be rocked so as to project the burning mass on to a| engines coupled to run the whole load together, or the 
grate in the main furnace, the fire being observed | whole set of dynamos in the group could be run by either 
from time to time through holes in the side provided for | engine if necessity required. Every provision has, there- 

ib | fore, been made for meeting any emergency that might 
e engines, which are four in number and condensing, | occur. 


by centrifugal force. The consequent rectilinear move- 
ment of the excentric is guided by two parallel 
cylindrical rods RR, and the throw of the excentric is 
reduced as the speed is increased. This diminishes the 
travel of the valve-rod, and produces an earlier cut-off. 
An oil cylinder brake or dash-pot, B, is applied to the 
governor to check any sudden movements, and to cause 
greater regularity of the engine. This brake moves at 
the same speed of rotation as the engine, and acts by the 
passage of oil through holes in the piston, which can be 
regulated at will, so as to give any required degree of 
resistance, according to the nature of the work the engine 
is performing. The ex- 
haust is controlled by two 
valves, which are actuated 
by an excentric of con- 
stant throw. These 
engines develope 170- 
horse power each at 180 
revolutions, and are con- 
densing, the air pump 
being actuated directly by 
the motion of the piston. 
Thetwocouplings which 
connect the engines to 
the extremities of the line 
of shafting are thrown in 
and out of gear by means 
of a lever, moved slowl 
by a hand wheel throug’ 
intermediate screw gear. 
While running, therefore, 
if the necessity occurs, 
either engine can be un- 
coupled from the shaft, and the load run by one engine. 
For coupling on one engine while running, its speed 
would have to be brought to approximately the same as 





RECHNIEWSK!I FIELD 
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AND 








that of the shaft before throwing it into gear. In the 
centre of the main shaft also there is another coupling, so 


On each side of the central coupling there are six 


Each group of dynamos is driven by twoof the pulleys of the same diameter as the fly-wheel, each 
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Jessening the air gap and increasing the field through the 
armature core for a given magnetising force, and there- 
fore less wire may be used on the armature for a given 
electro-motive force at a given intensity of field and speed 
of the machine. Some mechanical advantage is also 
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BOBENRIETH AUTOMATIC CANDLE CHANGER. 


obtained by the imbedding of the coils between the teeth, 
for it is impossible that any displacement of the coils can 
take place. The field being laminated, 
the softest iron can be obtained for 
the purpose, and a core built up of 
on permeability, which requires 
ess exciting power for a given field 
than a solid wrought iron core. The 
plates are bolted together to a solid 
cast iron frame and bed-plate. The 
machines, which are now built in 
several types, including multipolar 
machines up to 120,000 watts, are 
said to develope 450 watts per 
pound of copper on the armature 









































FIC. 7 








BARDON ARC LAMP, DETAILS OF LAMP. 


and 114 watts per pound of total winding. The arma- 
tures are drum wound, the fields in shunt, and the 





terminals of the machine are brought up to a board on | 
the top, where they are easily accessible. This dynamo has | petroleum applications adjoining the central station. Of 
not been in the market a year yet, and appears to be gain- | the 10-candle lamps there are 136 installed in the Palais 
ing favour ; the rights of construction in France, Spain, | des Enfants. For this distribution there are, in all, six 
and Italy having been secured by the company. In the | principal circuits, of which two are in reserve, and for 
centre of the Machinery Hall the company has a separate | which the mains are lead-covered cables laid in trenches 
exhibit of machines, transformers, and lamps, where this | underground. The branch circuits vary from ‘115 to ‘022 
machine can be seen working both asa motor and dynamo. | square inch section, and comprise a total length of four and 


Decauville station and buffet, and 66 at the exhibit of 





Returning now to the central station, it may be of | a-half miles. 
interest to note the lamps in use on the direct current | 
system of distribution above described, For the lighting 


The Bardon arc lamp here employed consists essentially 
of two levers—one the brake lever A, and the other the 
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FERRANTI ALTERNATOR AND EXCITER. 


of the fountain and statue under the Eiffel Tower, four 
25-ampéere Gramme arcs of 3500-candle power, manufac- 
tured by Messrs. Sautter Lemonnier, are mounted at a 
considerable height above the ground, to project rays on 
the fountain from each pillar of the tower. One of these 
lamps is also run for the Republique Argentine building. 
For this building also some eight 16-ampére Gramme arc 
lamps of 2000 candles are run. Some ninety-four Bardon 
arcs of 8 ampéres and 1000 candles are distributed as 
follows :—Arts Liberaux, 31; Pavillon Brésil, 21; Decau- 





i See 
= jane?" ~ 


lighting or “striking” lever C, Figs.6 and 7. The move- 
ment of the lever A is controlled by the direct action of 
the solenoid core, and as this lever is pivotted on the lamp 
frame rod at O, it follows that an upward attraction of 
the core applies the brake to the top pulley V, and 
prevents the upper carbon descending. The same 
movement of the core allows the lower carbon to 
descend, for the lever C, to one end of which the 
lower carbon holder is attached by a cord, is pivetted 
at the point O1 on the top of the solenoid, and its shorter 


FERRANTI DYNAMO-METHOD OF REMOVING FIELD. 


ville station and buffet at Eiffel Tower, 11; Palais des 
Enfants, 25; Pavillon Briésbroeck, 1; and 5 lamps in the 
central station. A smaller size of the same lamp, taking 
5 amperes and giving 500 candles, is distributed to the 
number of 31 as follows:—Republique Argentine, 20; 
Palais des Eufants, 4; Worthington Pumping Station, 3; 
and 4 in the central station. The incandescent lamps run 
on the direct current circuits are of 16 and 10 candles. 
Of the former there are 60 installed under the awning 
across the Iena Bridge, 5 at the bydraulic exhibits, 8 at 


arm abuts against the free end of the lever A, as shown. 
This short arm exerts therefore a continual upward pres- 
sure on the lever A, owing to the weight of the lower 
carbon holder on the longer arm; and it follows that 
when the attraction of the core causes the free end of A 
to rise, as in starting the lamp, two simultaneous actions 
occur, viz., the brake A is applied to the pulley, and the 
short arm of C follows up the free end of A and permits 
the lower carbon to descend. The arc is thus struck, and 
can be regulated to its normal length by the retractile 
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spring R attached to the core, while the top carbon is fed 
down, as the carbons consume, by the weakening of the 
current in the solenoid, the consequent falling of the core 
and release of the brake A, the carbon falling then by 
its own weight. The play required of the movable core 
N? being very small, its average position in the solenoid 
is that of maximum sensitiveness, and a fixed iron core N 
is added above it by which the sensibility is increased. 
The core and its attachment to the lever is, of course, 
peony free inside the solenoid and fixed core. The 

ps are generally made for 5 and 8 ampéres, and the 
arc is focussed by the arrangement of cord and pulleys 
shown. With the small opal globe used the effect is very 
good, this size of lamp appearing to be very suitable for 
the equal distribution of light in interiors. These lamps 
are extensively used in Paris installations, notably at the 
Pavillons des Halles Centrales, where they are run by 
fours, in series, the Gare de |’Est, the Magasins du Prin- 
temps, the Hotel Continentale, and in several concert 
halls in the city. The lamp illustrated is for parallel 
working, and has, therefore, only one coil on the solenoid. 
A shunt winding is added for lamps for series circuits. 
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FERRANTI HIGH TENSION CIRCUIT. 


The other arc lamp employed —the Gramme — has 
already been described in our report of that station. 

Turning now to the alternating current system, the 
power is developed by four separately-excited Gramme 
alternators, four auto-exciting machines of the same type 
and one Ferranti machine. By inspection of the plan and 
views it will be noticed that the Gramme machines are 
divided equally between the two power shafts in group 
A and group B, while the Ferranti machine is run by the 
shaft in group B. 

The pair of horizontal condensing engines driving the 


B group of machines run at 250 revolutions and develope | : 
| fact, they render each lamp perfectly independent. 


together 300-horse power. Precisely the same governors 
are fixed on the fly-wheels as described for the other pair 
of engines, but the valve action is not the same. In these 
engines there is only one valve, consisting of two distinct 
cylindrical parts mounted on one steel rod and packed 
with cast iron segments, adjusted as in ordinary steam 
pistons. This valve is actuated directly by the automatic 
excentric, and the admission of steam therefore regulated 
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JABLOCKOFF LAMPS ON TRANSFORMERS. 


according to the speed. Messrs. Lecouteux and Garnier 
construct their vertical engines with this valve, the upper 

iston in these engines being of larger diameter than the 
ower in order to put it in equilibrium when steam is on. 
In the Machinery Hall some high-speed vertical engines 
with the above expansion valve, specially suitable for 
electric lighting purposes, are exhibited by this firm. 
This pair of engines drive a main shaft furnished with the 
same system of couplings as those on the A group shaft. 
There are six pulleys on one side of the central coupling for 
driving the four Gramme alternators, and two Rech- 
niewski machines referred to above, while the other half 
of the shaft supplies power to the Ferranti dynamo by 
rope driving. The two halves of the shaft can be divided 
by unbolting the flanges and removing a tempered steel 
plate keyed in the central coupling. 

The Gramme alternators are too well known to need 
description. We may, however, recall the principles of 
the machine, which is that of an internal rotating field 
with radiating limbs of alternate polarity, the exciting 
current being led to the coils by two brushes, one at each 





end of the machine, bearing upon two insulated copper 
rings on the shaft. The stationary armature, which is 
cylindrical and surrounds the field, is Gramme wound, 
and the terminals of the various coils brought up to a 
terminal board on the machine, where any combination 
of connections may be made according to the voltage 
required. These machines are used exclusively for 
Jablockoff candles, run off transformers in series, as 
shown in Fig. 10, and the connections of the armature are 
arranged to supply a constant current. The four alter- 
nators excited by Rechniewski machines are each of a 
— of 40 arcs, but are here —— for thirty-two 
only. Two of the machines are divided, that is, they 
supply only 16 arcs each, the remaining power being in 
reserve. There are six 1000 volt circuits leading from 
these machines supplying 16 arcs each. The self-exciting 
machines—Fig. 4—carry on the same shaft the rotating 
field of the alternating portion, and the rotating armature 
of the direct current exciter. The latter is Gramme 
wound with a commutator and brushes, and the field is 
two-pole, with two magnet limbs to each pole, set radially. 
These machines, of which there are four, run 20 ares each, 
and, as above, two of the machines have divided circuits 
for keeping part of the power in reserve. From these 
machines six 500-volt circuits are run, each supplying 
10 arcs. 

The total number of Jablockoff arcs run is 166, of which 
ten are installed on the Iena Bridge, 136 in the gardens, 
eight on the stairs leading down to the station, and ten 
in the station itself. Those in the station are run direct 
from the machine, while all the others, viz., 156 arcs, are 
run off transformers contained in the posts supporting 
each lamp. These transformers have been brought out 
by Mons. E. Labour, one of the young engineers of the 
company. The magnetic circuit is built of thin soft iron 
= of the shape indicated in Fig. 11, laid together 

orizontally with insulation between each, and the core 
inserted into the two coils is of the 





ee shape indicated. The cheeks of the 
WEY LLY) bobbins on which the coils are 
LGR/, KY wound are made of sufficient 














Yf RS dimensions to insulate effectually 
YA ES the coils from each other and the 
Yy YY magnetic circuit. To the upper 
Yy 4, portion of these cheeks is screwed 
UY, 7/4, «brass bracket, to which again is 
WLU screwed a marble or onyx tablet 
TRANSFORMER CORE, SUpporting the terminals and 


switch to the apparatus—Fig. 10a. 
The iron plates are held between an upper and lower 
cast iron frame bolted together, as shown, and the 
transformers are all made with iron plates of similar size, 
that is, for different capacities, the transformers only 
differ in height. By the number of arcs run from each 
machine, and the voltage above given, it will be under- 
stood that in these circuits the transformers do not trans- 
form up nor down, their simple duty -being the very 
important one of preventing an extinction of the other 
lamps on the circuit in the event of one arc failing. In 


The lamps each contain six candles, which are mounted 


lam 
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FERRANTI COLLECTOR. 


in the holder shown in elevation and plan in Fig. 5. The 
arrangement is due to M. Bobenrieth, who devised the 
ingenious plan of making the candle primers of high resist- 
ance, and fitting primers to the six candles in one holder 
of sufficiently different resistance to insure their successive 
illumination. The drawings of the holder show one candle 
in place held by the jaw e against the support 7 by a 
ye The lower portion of the candle is just above 
the support ‘, and the electrical connection to each candle 
is made through the lead ring a and spring r. The heat 
of the arc when one candle is burnt down melts the lead 
ring and cuts out the candle. The candle having the 
primer of the next higher resistance then comes into 
action, all the candles being connected in parallel. These 
primers vary in resistance from 20,000 to 100,000 ohms, 
and the automatic changing over is as rapid as it is perfect. 
This system of automatic change has now superseded the 
automatic holders of Gadot and Clariot, although these 
are still to be seen working, as, for instance, the Jablockoff 
lamps at the Magasins du Louvre, which are supplied 
with Clariot holders. 

The cables for these circuits are iron armoured and laid 
underground. They are composed of seven strands, each 
of 04 square inch section. The extent lighted exacts one 
and a-quarter miles of cable for each of four circuits, and 
for the whole installation of these lamps some nine and 
a-half miles. The alternating circuits are all controlled 
from the switch board to the left of the station behind 
group A. On the top will be noticed a row of solenoids 
through which the main current passes to each circuit. The 
attracted core closes a local circuit illuminating one lamp. 
At one glance, therefore, it can be seen if all circuits are 
working. Siemens’ electro-dynamometers are used to 
measure the current, and a Thompson-Carpentier electro- 











static volt-meter reading up to 2000 volts. The i 
are connected directly to switches which lead > Apertcane 
to the several bars of the commutators to which the 
— described are connected, 
eferring now to the Ferranti machine and circuits. ; 

may be remarked, in the first place, that this na 
supplies a high-tension alternating circuit with trans. 
formers, this being of particular advantage for the light- 
ing of the long distance circuit stretching from the station 
in the Champ de Mars to the most remote portions of the 
Exhibition in the Place des Invalides. Along this route 

which comprises the French, English, and foreign agricul- 
tural exhibits, the pm or foot bridge across the 
Alma Bridge, and the Algerian Colony, there are some 
forty-nine Ferranti arc lamps installed, running off trans- 
formers, and fed by an overhead insulated cable 5 mm 

in diameter. The high candle-power incandescent lamps 
above mentioned are also run off this circuit, together with 
thirty-three of 32 candles and eighty-three of 16 candles 
in the Place des Invalides, and the pavilion of the Com. 
—_ Générale Transatlantique is supplied with six 
amps of 100 candles and four of 16. Besides this circuit 
there are two others, one supplying the Duval establish. 
ment with 350 lamps of 10 candles, and the other the 
external illumination of the Argentine Republic pavilion 
with 890 lamps of 7 candles. These three circuits branch 
out from the machine in the station at a potential of 
2400 volts. The two main cables from the dynamo are 
brought to the back of the switch-board, and jointed on to 
the three circuits, which are then brought to their respec: 
tive fuses and circuit closers on the board. 

The switch-board for the Ferranti circuits will be 
noticed in the centre of the station. Six fuse-boxes are 
mounted thereon, one for each cable of each circuit, and 
three double-pole switches. The fuses are made up of 
lengths of fine copper wire, about lft. long, and are fixed 
in vulcanite supports at each end of an earthenware box, 
which is made with internal ridges, so as to cause the fuse 
to blow at a number of places at once. These boxes are 
ordinarily kept covered by an earthenware lid. From the 
double-pole switches the six cables pass out of the station 
on porcelain insulators to the circuits; but first a derived 
circuit is taken from each into the station, as shown in 

















FERRANTI COMMUTATOR. 


Fig. 8. These derived circuits are led to three similar 
double-pole switches in the oftice, where a transformer is 
fixed. By the diagram it will be seen that either circuit 
can be switched on to the transformer, and thus supply 
the incandescent lamps in the offices and stores, while at 
the same time this secondary circuit is in connection with 
a Cardew voltmeter fixed horizontally to the switch- 
board, and therefore a watch can be kept on the potential 
of any of the three circuits. So long as the Cardew 
indicates 100 volts, the outgoing potential on that par- 
ticular circuit is 2400. An ammeter is also mounted on 
the board, of Sir William Thomson’s design, with a long 
pointer moving over two scales, one marked out in 
divisions for direct and the other for alternating currents 
of 10,000 reversals per minute. 

The Ferranti dynamo is illustrated in Figs. 14 and 15, 
from drawings kindly supplied us by M. Patin, of the 
firm of Messrs. De Ferranti, Patin, and Co., in Paris. 
The machine is very solidly built, weighing in all about 
seven tons, developing 120,000 watts at 500 revolutions, 
and carrying its own exciter on the armature shaft, The 
exciter, which is shunt-wound, supplies 30 ampéres at 
95 volts to the field, and the alternator is worked at 
about two-thirds its maximum output, viz., 80,000 watts. 
When any considerable change is made in the load, the 
resistance is regulated simultaneously in the exciter 
circuit. 

The facility with which the field magnets can be 
separated and the armature exposed for examination is a 
great practical. advantage. The bed- plate bolts are 
undone, and as these are pivotted below the level of the 
cast iron base block, they are allowed to drop into slots 
provided for them, and leave a clear course for the field 
to move. The four steadying pins by which the machine 
is kept in position are then removed, and in their places 
the arms of the rack levers—Fig. 15—are inserted. The 
wire connections to the field only require to be broken on 
each side at the lower part of the machine, the exciter 
wires at the top having sufficient slack. The field can 
then be opened on each side, as shown. 

The armature consists of twenty coils, and therefore 
the periodic frequency of the machine at the above speed 
is 83. The coils are of }in. copper strip or ribbon well 
insulated, and the cores consist of thick copper strips set 
radially and separated by insulation. Each contiguous pa’r 
ef coils is mounted in a brass shoe with vulcanised fibre 
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ini set screw fitting in a tapped hole in one side 
po any compress the two sides together between the 
coils. This forms at the same time the electrical connec- 
tion between the inside ends of the two coils, their out- 
side ends being joined on to the next two coils on each 
side of them. ch pair of coils thus mounted is fixed 
to the brass hub of the armature by porcelain insu- 
jators and an insulating cement composed partially of 
sulphur. The coils are connected in two sets of ten 
in series, these two sets being connected in parallel 
and brought down to the collectors. There is no bear- 
ing on the collector side of the armature, the cast iron 
pracket seen in the illustration simply supporting a glass 
case inclosing the collectors. These are mounted as shown 
in Figs. 12 and 13. One terminal of the armature is con- 
nected to the centre brass spindle carrying the collecting 
rings at its extremity, while the other terminal is con- 
nected to a hollow brass cylinder fitted over a vulcanite 
cylinder on the spindle. There are two rings to each 
pole, each ring being in halves pressed together by 
circular springs, as shown; while between the two pairs 
of rings a vulcanite disc V is fixed to prevent sparking 
across between the high-tension rings. The terminal 
cables are led down through the flooring, being highly 
insulated and protected by an outside copper sheath. The 
machine was erected in the station, and the whole of the 
lamps and transformers installed under the direction of 
Mr. Edgar Bloxham, engineer to M. de Ferranti, in Paris, 
to whom we are indebted for the particulars furnished. 
The total amount of overhead cable run is close on four 
miles. We should not omit to mention the automatic 
oiling of the dynamo bearings. A reservoir of oil, with 
level gauge glass, is erected near the machine and supplies 
a constant service to the bearings; the oil passing then to 
a reservoir, from which it is pumped back again. The 
transformers in use reduce the potential to 50, 65, and 
100 volts, according to the lamp circuits, 
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IRON AND STEEL AT THE PARIS EXHIBITION. 
No. I. 


Tue display of mining and metallurgical products and 
processes at Paris which, following former precedents, are 
separated and placed at a considerable distance one from 
another, is very imposing, but scarcely calculated to 
excite the interest of the student of technical progress to 
the same extent as its predecessor in 1878, The 
reasons for this are manifold, but perhaps the most 
important one among them is the fact that the Exhibi- 
tion, although styled universal, is only so in name; 
and so far as iron and steel are concerned it is essentially 
a French Exhibition, with some contributions from 
the nearest oe countries, more particularly 
Belgium, England, and Luxemburg, while the whole of 
Eastern Europe and America are practically absent. It is 
clear that such a collection cannot be accepted as a 
universal Exhibition of the iron manufacture of the world 
as existing in the year 1889. The present notice, the 
preparation of which has been much assisted by the detailed 
catalogue issued by the Committee of the Ironmasters of 
France, and the paper by Professor Jordan, read at the 
meeting of the Iron and Steel Institute, will therefore be 
mainly a review of the French part of the Exhibition. 

Taken as a whole, the manufacture of iron in France 
may in regard to quantity be considered as nearly 
stationary, the production of pig iron, which was 1,506,000 
tons in 1877, having only increased to 1,568,000 tons in 
1887. As, however, the latter quantity was obtained from 
101 furnaces in blast, as compared with 232 at the earlier 
date, it is clear that there must have been substantial 
improvement in the plant and appliances, the weekly make 
og furnace having increased from 125 tons to 237 tons. 

his is due to the extinction of nearly all the works using 
charcoal either wholly or in part, their number being 
decreased from 99 to 17, while the coke furnaces have 
diminished from 133 to 84, the latter being mostly repre- 
sented by modern stacks of large size in the Northern and 
Eastern districts. The official return for 1888 gives the 
productions at 1,686,876 tons, of which more than half, or 
911,009, tons was contributed by one department, that of 
Meurthe-et-Moselle, ascompared with 442,230tons in 1878, 
the second portion being occupied by the Department 
du Nord, which increased during the same period from 
181,108 tons to 231,693 tons. As these districts with about 
40 percent. of the whole numberof furnaces makemorethan 
70 per cent. of the entire produce of the country, it will be 
seen that the remaining establishments scattered over the 
south and central districts are of comparatively small 
importance, 

The iron ore consumed in 1877 ard 1887 is classified as 
follows :— 








1877. 1887, 

Tons. Tons. 
Native ... 2,346,000 2,298,000 
Algerian 330,000 48,000 
Foreign 647,000 1,107,000 
3,323,000 . 8,453,000 


From the above totals it would seem that the mining of 
iron ore was stationary or actually retrograding in 
France; but this is only true as regards the scattered 
deposits of granular ores scattered over the eastern and 
central parts of the country, which, being expensive in 
working, are unable to bear the competition of the 
oolitic ores on the eastern frontier and the richer minerals 
of the North of Spain. It is therefore probable that the 
very active development going on in the Meurthe and 
Moselle district will in a year or two produce a sub- 
stantial increase in the total output of the country. The 
very large decline in the consumption of Algerian ore is 
due to several causes, one being decline in production. 
The most important mine, that of Mokta el Hadid, near 
Bona, has diminished in yield to 153,693 tons in 1887, 
from three or four times that quantity in former years, 


while the 273,354 tons obtained in the Benisaf group, near 
Oran, have not brought up the deficiency. A more 
Important cause, however, is to be found in the present 





conditions of maritime commerce, which render it more 
advantageous to carry the ore to English and United 
States’ ports than to Marseilles or the French harbours 
in the Channel. The same result is seen in a more 
striking degree in the case of Elba, which, although only 
a few hours distant from the French coast, sends only an 
insignificant proportion of its iron ore to France, the bulk 
of it going to the United States. The large supplies of 
imported ore are mainly drawn from Bilbao, and in a 
lesser degree from Luxemburg. The Spanish ores are 
smelted at furnaces adjoining the northern coalfield and 
on the Adour at Bayonne, English coke being used in the 
latter case. The Luxemburg ores are mainly combined 
in admixture with the similar minerals of the Meurthe 
and Moselle. The most important exhibit of the Spanish 
ores is that of the Société Feeney Belge, formed in 1876 
by a combination of ironworks, including the Denain and 
Anzin Company, the Montataire Forges, the John 
Cockerill Company, of Seraing, and Messrs, Ybarra 
Brothers, of Bilbao, for working and exporting the rich 
ores of Somenorostro. The chief features of interest in 
these mines are the large inclined planes, an upper one 
400 yards long, with a slope of one in two from the 
uppermost workings, and a second 700 yards long, with a 
slope of 36 deg., leading from the plateau of Triano to 
the shipping-place on the Nervion River. The carrying 
capacity of these inclines is 2600 tons daily, the total 
amount — in 1888 having been 535,000 tons. 

A new locality for iron ores in Spain, adjoining the 
French frontier, is illustrated by a series of samples and 
oop a exhibited by the Bidasoa Railway and 

ining Company. There are stalactitic, brown hematites, 
and spathic ores, the former taken from some deposits in 
Mont Aga, near Irun, average from 55 to 57 per cent. of 
iron and 2 per cent. of manganese, while the spathic ores 
contain 41 and 56 per cent. of iron and 4:35 and 6°30 per 
cent. of manganese in the raw and calcined states respec- 
tively. The ores of this locality were formerly wrought 
in considerable quantity and exported to Montlugon, but 
the making a railway to these deposits at a distance from 
the river was undertaken some years since by an English 
company at what proved to be an unfortunate time, the 
district having become the scene of some of the hardest 
fighting in the last Carlist war. Judging, however, from 
the present exhibit, the company now seems to be in a 
position to handle a large output. 


The highest quality of spathic ores in France is sub- 
stantially confined to a few localities in the Eastern 
Pyrenees and Savoy. The former are represented by Jacob 

oltzer and Co.’s charcoal smelted pig iron, of Ria, which 
is highly valued for crucible steel manufacture; and the 
latter by the ores of Allevard, which are worked by 
several proprietors, one of them, M. A. Gourju, of Bon- 
pestius, being the representative of a family of forge 
masters who Sore carried on business in the same locality 
for more than two centuries, and one of the few remaining 
makers of “natural” steel in the open charcoal fire. In 
1878 a model of some large mining works in the Allevard 
district was shown by Schneider and Co.; but as nothing 
is shown from Creusot on the present occasion, no infor- 
mation can be given as to their development. 

The oolitic ores seem to be similar in composition to 
those of Northamptonshire and Lincolnshire, but both 
silicious and calcareous varieties are got in the same 
workings. One of the best representative series is that 
of Micheville, ten miles from Longwy, where three beds 
are wrought of the following composition :— 


Phos- 

Silica, Alumina, Lime. Iron. phoric 

acid. 

p.c. pe pe. p.c. p.c. 

(1) Top bed, 84ft. thick... 13°4 ... 6°70 ... 18°80 ... 27°02 ... 116 
(2) Middle bed, 64ft. thick 13°23... 7°07 .... 7°24 ... 39°80 ... 1°46 
(3) Lower bed, 4ft. thick 15°85... 6°87 .... 4°77 ... 40°80 ... 1°45 


The middle bed is found to give the best result in the 
furnace, the top one being too lean, and the bottom too 
silicious. About 100,000 tons are mined yearly, and 
smelted with additions of Luxemburg ore. Another 
large example is afforded by the model in the centre of 
the Pavillon du Comité des Forges du Nord of the 
miniére, or open working of Cote Rouge, belonging jointly 
to the Denain-Anzin and Senelle-Mauberge Companies, 
which produces about 350,000 tons yearly. The character 
of the deposits is very like that of Northamptonshire, and 
the geological position below the Bath oolite seams is also 
similar. 

An interesting series of deposits of magnetic iron ores, 
almost entirely different from any other in Western 
Europe, have lately been developed at Diclette, near 
Cherbourg. These ores, which have become tolerably 
familiar from specimens at former exhibitions, occur in 
nearly vertical lade or belts in quartzite flanking the 
coast cliffs, which are of granite, the outcrops of the beds 
nearest the shore alone being visible at lowest spring tides. 
The present proprietors, the Société des Mines de Fer de la 
Manche, have opened the —— by a shaft 100 yards 
deep and a cross-cut tunnel of 260 yards under the sea, 
which has proved six beds varying from 10ft. to 42ft. in 
thickness. The ore is a magnetite, with 55 to 60 per cent. 
of iron, 8 to 14 per cent. of silica, and 2 to 1 per cent. of 
phosphoric acid. According to the account given, it is 
said to resemble Swedish ore, but a nearer analogy may 
be found in the magnetic ore of Hay Tor, in Devonshire, 
which occurs under somewhat similar conditions, although 
on amuch smaller scale. The amount of ore computed as 
existing down to 270 yards below the sea, after leaving a 
sufficient cover over head, is about 70 million tons. At 
the present time the workings are confined to the fourth 
bed, which is about 39ft. thick, and the output, about 
40,000 tons yearly, is shipped at asmall local harbour 
about a mile distant to Rhenish and Westphalian works. 
It is proposed to sink a second shaft and increase the 
appliances, so as to admit of raising 2000 tons daily; but 
in this case it will be necessary to build blast furnaces on 


the spot, using coke from Belgium or England. The pi 
iron n ade will then be sent od Cherbourg to all parts of 
France. 





In the Brazilian collection a very fine series of specimens 
of the dense slaty hematites of Minas Geraes has been 
shown for the first time in Europe. These ores, though 
of no value at present, occur in such enormous quantities 
that it seems likely that a use may be found for them 
when the best deposits of Europe and America are 
exhausted. The local deficiencies in the way of fuel 
prevent the establishment of anything like European iron- 
works, and the ores are too dense tobe treated by direct 
processes. The reconstructed ores, or canga formed from 
them by the action of the weather, are, however, smelted 
to some extent by a very rough kind of Catalan forge 
known as the cadinho, and some samples of small bar 
iron made by this method are also to be seen in the 
Brazilian collection. This, we believe, is the only example 
of any direct reduction process in the Exhibition. 








THE NORTH STAR. 


TuHRovuGH the courtesy of Mr. W. Dean, M. Inst. C.E., loco- 
motive superintendent of the Great Western Railway, we are 
enabled to illustrate one of the 
original locomotives used in work- 
ing the line. The engine is care- 
fully preserved at Swindon. The 
working drawings from which the 
North Star was constructed bear 
the signature of the late Sir 
Daniel Gooch, who, as Mr. Gooch, 
had at the time just been ap- 
pointed locomotive superintendent 
of the line, 

It will be understood that the 


gauge of this engine is 7ft. It 
was built by Messrs. Robert 
Stephenson and Co. in 1837. It 


was one of the first engines em- 
ployed on the Great Western 
Railway. It continued in work 
until December, 1870. Its first 
run seems to have been made 
on the Ist of January, 1838, so 
that its actual running life was 
thirty-two years, during which it 
ran 429,000 miles, or an average 
of 13,100 miles yearly, a very ex- 
cellent performance. 

The construction of the engine 
will be easily gathered from our 
engraving. The driving wheels 
have round spokes, of a type much used by Bury. Whether it 
originated with Stephenson or Bury we are unable to say. Per- 
haps some of our readers can throw light on the question. The 





accompanying sketch shows the wheel in section. The general 
dimensions of the engine are as follows :— 
Wheels— Diameter of mene i oe 40 Tft. 
Diameter of leading and trailing .. 4ft. 
Cylinders—Diameter .. .. .. .. «. 16in. 
Stroke <6 60 08 oe 18in. 
Boiler—Length of barrel .. 9ft. Sin. 
Diameter of barrel ee 3ft. llin. 
Number of tubes .. 167 
Length of tubes .. 9ft. 10jin 
Diameter (out) .. jin. 
Copper fire-box—Lengt! 3ft. din. 
Width io wa” Ke 3ft. 107in. 
; Pe at 4ft. 4}in. 
Heating surface—Fire-box 94 aq. ft. 
Fe 756 sq. ft. 
Total.. . 850 sq. ft. 
Fire-grate area 11°76 sq. 








BELGIAN EXHIBITION IN LONDON, 1890.—-It has been decided 
that the fourth in the series of national exhibitions at Earl’s Court, 
London, shall be a Belgian one. The project is, we understand, 
warmly encouraged by the Belgian Government, by the various 
trade guilds and chambers of commerce, and by the principal fine 
art societies, &c. Colonel North, who owns large cement works 
near Antwerp, was the first manufacturer in Belgium to apply for 
space, and ——— to erect, in the grounds at Earl’s Court, a fac- 
simile of a Belgian fort, which, it is expected, will be mounted with 

ns supplied by the well-known firm of Cockerill and Co., of 

raing. Arrangements are being completed to bring over to 
London some of the best Belgian exhibits from the present Paris 
Universal Exhibition, and the paintings from the celebrated Wiertz 
Gallery. Two numerously attended meetings of the principal 
Belgian manufacturers and merchants, convened and presided over 
by M. Léon De Bruyn, Belgian Minister of Agriculture, Industry, 
and Commerce, have been held in the Marble Hall of the Ducal 
Palace, when Mr. Whitley and Mr. Edouard Séve, Belgian Consul- 
General in England—to whose efforts the preference given to 
Belgium is chiefly due—furnished full particulars concerning the 
undertaking. There is every prospect that Sir Polydore de Keyser’s 
prophecy will be fulfilled, viz., that the Belgian will prove to be 
the most interesting, instructive, and popular of the series of 
national exhibitions initiated by Mr. Whitley in the world’s metro- 
polis, 

INSTITUTION OF CIVIL ENGINEERS.—The opening meeting of the 
sixth session of the Association of Manchester Students of the 
Institution of Civil Engineers was held on Wednesday evening, 
October 23rd, at the Athenzeum, Manchester. The president, Mr. 
J. Proctor, M. Inst. C.E., wasin the chair. The untimely death of 
the past president, Mr. R. Vawser, M. Inst. C.E., who had been 
one of the best helpers of the Association, was referred to, and a 
vote of condolence with his family was unanimously adopted by 
the meeting. The president then gave his inaugural address, 
in which he thanked the bers for electing him president for 
the coming year. He fully appreciated the honour they had done 
him, and would endeavour to fill the same to the best of his ability. 
He briefly drew attention to the objects of the Association, and to 
the education and training necessary to make us good engineers, 
such as a knowledge of chemistry, geology, and the various 
branches of the drawing department, &c., and remarked that the 
usefulness and importance of the Association could not be over- 
estimated. He hoped that before long a paper would be read as 
to the cause of the high death rate in Manchester and other towns, 
with suggestions as to the best means of reducing the same, and 
remarked that the well-being of our fellow beings was one of the 
principal objects of all municipal bodies; he also referred to the 

urification of rivers, and expressed an opinion that action should 
GS taken against owners of works on the river, to cleanse the same, 
as well as against local authorities. In conclusion, he drew their 
attention to the excellent syllabus that had been arranged for the 
session, and ho that there would be a good attendance at the 
meetings and visits, and that all might gain some advantage by 
attending the same. A vote of thanks was proposed by the hon. 
sec., Mr. A. D, Greatorex, Stud. Inst. C.E., seconded by Mr. A. W. 
Lawson, Stud. I,C.E., and carried unanimously, to Mr. Proctor, 
for his instructive and interesting address. There was a good 
attendance, 
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LETTERS TO THE EDITOR. 
[ We do not hold a ae fr gee for 


A THERMO-DYNAMICAL DIFFICULTY. 

Srr,—In THE ENGINEER of September 27th, I notice “‘A Student” 
has been perplexed by a rather ——— es —- from 
the late Dr. Clerk Maxwell’s “‘ Thermo-dynamics. e quotation 
seems to be, the deduction from the Carnot cycle of operations 
with a perfect gas engine ; only, when isolated from the explanations 
given in connection with the whole process; say, as given by M. 
Clapeyron in a paper to be found in an early volume of “ Taylor's 
Scientific Memoirs,” or, by Sir Wm. Thomson in his “ Account ot 
Carnot’s Theory,” ‘Transactions” Royal Society of Edinburgh, 
vol. xvi, it doubtless presents difficulties, I think, however, the 
matter may be simply and intelligently discussed by a reference to 
the great principle of conservation of vis viva, as follows: a volume 
V of a perfect gas, at a given pressure and absolute temperature p 
and ¢ respectively, in expanding through an additional space d V: 
will perform an external work pd V, and there will be a fall of 
temperature throughout the volume, ape to, or when 
strictly valued by Joule’s equivalent and the capacity for heat of 
the gas, exactly equal to the external work done. Had the gas 
merely expanded into an equal vacuous space, without doing any 
external work, there might be a momentary disturbance of the 
temperature; but this would immediately settle down unchanged. 
This is a well-established experimental fact, and has furnished, 
probably, the best practical point of attack for the investigation of 
the phenomena of gaseous action. Dr. Maxwell's statement, “It 
is impossible, by the unaided action of natural processes, to trans- 
form any part of the heat of a body into mechanical work, except 
by allowing heat to pass from that body into another at a lower 
temperature,” if looked at from the following point of view, may 
be seen to be correct; although, it certainly has some affinity to 
the verbal traps one expects to meet in a conundrum. The gas 
having done actual work, has parted with a portion of its heat, and 
is then a body at a lower temperature; the remainder of the heat 
may be said to have passed from a body at the temperature ¢ to a 
body—in this case the same body—at the temperature (¢ — d 2). 
That the temperature must be /ess after external work is done is a 
necessary consequence. We have only, as may be easily conceived, 
to suppose the external work, say by friction, converted into heat. 
Then, unless a quantity of heat equal to this had anges from 
the gas when doing the work, we would have more heat in the 
universe after the operation than before, and the difference must 
have deen created. 

Heat, vs viva, energy, mechanical work, or power, &c. Xc., are 
only convertible terms for the definite entity which underlies all 
mechanical phenomena. The consensus of the sane human intellect 
in all ages has been that though we may be cognisant of changes of 
state, we have no personal knowledge of the creation or extinction 
of anentity. The application of this truth to mechanics is what is 
implied by the principle of conservation of vis viva / 

It may be of interest to outline the investigation of certain rela- 
tions among perfect s. This may be effected in simpler 
fashion than by the refined but difficult mathematical processes of 
the great master of analysis, the late M. Poisson; or even the 
admirable but, to most people, most mysterious generalisations of 
Herr Clausius, and the modern thermo-dynamical school. 

Perfect gases.—The characteristic of a perfect gas is that the 
product of the pressure and volume is equal to the product of a 
constant and the corresponding absolute temperature, each gas 
having its own particular constant. 

Hence: p, v, t, and + representing pressure, volume, absolute 
temperature, and constant, =o y, we have the ewe 

=rt 


pv= + 6 2 oe eS 
Now, this equation is equally true for other values of the variables ; 
so that, for same gas we may write: 
AVi=rh «2... (2) 
And, to eliminate the constant, by taking the ratio: 
pv _¢t ; 
AY: 4 @) 

These formule represent the law of Charles, generally ascribed 
to Gay Lussae or Dalton. Now let a perfect gas, of given 
pressure, volume, and absolute temperature, enclosed in an 
envelope, be allowed to expand without doing external work. To 
fix ideas, let us suppose its volume V, to be increased to V + dV, by 
flowing into a vacuous space dV. The pressure will be somewhat 
diminished; say, from p to 4 — dp); but it is an experimental 
fact that after a momentary disturbance, the temperature will be 
unchanged. 

By expanding under a pressure p, into a space d V, a work is 
done, and, consequently, a heat generated equal to pd V; which, 
if c, denote the specific heat of the gas, under a constant pressure, 
ought to give an increase of temperature equal to c» pd V. 

Again: by the pressure diminishing by d p through the volume V, 
heat should disappear equal to the product Vdp; which, if 
C, denote the specific heat of the gas at a constant volume, 
should correspond to a fall of temperature, c, Vd p. However, 
experimentally, the resultant effect is zero. Therefore, we 
equate : 


pdV+twVdp=0; 
which, divided by cp V, on writing ® = K, yields the equation: 


K4V , arog 
Or, to anyone acquainted with analytical mechanics, 5 representing 
a differential, may be written : 
Slog V* + Slog p= 0; 

whence, by the simplest possible integration, 

Log V* + log p = constant. 
Or, again, Log V* p = constant. 
And, for another volume and pressure, we equally have : 

Log V,* p,; = constant. 

Or, taking the ratio and transposing : 


Vy 4 
—-p were. wo no eo (4 
(; ) 2 (4) 
Formula (4) is Poisson’s relation between the volume, pressure, 


and ratio of specific beats of a perfect gas when the temperature 
remains unchanged ; heat constant, or no external work done. 


Again, by (3) 


m v3 =, which, multiplied by the members of (4) gives— 
T\F-1_ a 
Oe dt ee 


In (5) we have the relation between volume and absolute tem- 
perature, when no work is done, and the pressure remains constant. 
Next, by (3), we have— 


V —p, t by (4). si LA ”~\) 
= 4 —- = vi ag 
” a or, by (4), since v, (8 de 


(Aji = (” 


P 
4 1-& 
(Sy. =2 ee ae 


In (6) we have the relation between pressure and absolute tem- 
perature when the volume remains constant, no heat lost, and no 
work done. 


Deduction.—A perfect gas to do work at a constant t ture 


) ; whence, obviously 
1 


Joule’s equivalent—to the external work done. On the other hand, 
let a quantity d Q of heat be added toa peared gas so as, simul- 
taneously, to clevate the temperature by d@¢ while it performs the 
external work pd V, The relation fulfilled in this case, is— 
dQ=editt+pdV... (7) 
The fundamental relation » V = rt being differentiated (r constant) 
av=la- Ve p, Which substituted 
Pp Pp 
AQ=(e +r)dt-Vdp. 
adQ=edt-Vdp . 


(8) 
The fundamental relation, equally, yields— ‘ 
paV +Vdp=rdt, which substituted for dt 


dQ="%Vdp+Ppadv. . (9) 
r r 


gives 


for d V in (7), gives: 


in (7), also gives 


(7) and (8) involving the specific heat of the gas under a constant 
volume and pressure, respectively, and (9) involving both quantities ; 
we may, with Clausius, write them in terms of cp as follows :— 


A€AQ= (yp -r)dt+ pdV. from (7) 
mq @t—~ VER... 2 ow we 8 » © 
= =") Vdp+*%pdV. ... » ©) 


Since the specific heat at a constant pressure or density, is the 
one best suited for experimental determination, 

Cl has also pointed out: the equation (cp + 7) = cp involved 
in (8) gives the theory of the method by which Mayer tirst approxi- 
mately determined the value of the mechanical equivalent of heat. 
For if we denote this by E, we have E (c,) — ¢ ) =r. Or, as we set 
out by assuming, ‘? = K, we may write: 

Ce 
ane Kr 
a ee 

In this, with much more accuracy than known in Mayer's time, 
it has been experimentally determined by Regnault, we have the 
following values for: 

K = 1-410, r = 29°27, cp = 2375 (i.¢., for air). 


_ 1410 x 29-27 
~ 0-410 x 02375 





(10) 


And, hence: 
E 
degree Centigrade. 
Dr. Joule’s careful and elaborate experiments on the friction of 
water, in the same units, gave the value, 423°55, so nearly alike as 
to be quite within the limits of errors of observation ; and hence, as 
generally adopted for British measures, we have E = 772 foot- 
pounds, per Fahrenheit degree, as the most probable value of this 

—_— quantity. 

am here induced to notice another thermo-dynamical 
the subject of which, though seemingly a —— air, has 
ere some physical difficulties; and its, probably, greatest 
value is the illustration it affords of the generality of application 


== 423°8 kilogrammetres, per 


roblem, 


and minute accuracy, as applied to physical problems, of the great | ?1 


principle of the conservation of vis viva or, indifferently, the conserva- 
tion of energy. 

No single fact of observation is better known than this, ice floats ; 
and consequently water in that state occupies a greater volume 
than when liquid, It was equally agreed among scientists that the 
conversion of water into ice, or the reverse, takes place at a definite 
temperature, rated at 32 deg. on the Fahrenheit, and as the zero of 
the Centigrade conventional scales. Nevertheless, to the acute 
perception of Dr. James Thomson, these facts implied that either 
the principle of conservation of vis viva was invalid, or it would be 
found that this freezing or melting point would be somewhat 
lowered when subjected to p he t of this lowering 
was predicted, and when put to a test by Professor—now Sir Wm. 
—Thomson, this value was distinctly and accurately verified. 

Thus, a strong glass vase, filled with a mixture of water and clear 
melting ice, showed a thermometer temperature 32 deg. Fah. 
On applying pressure, the thermometer began to sink pari 
with the pressure, the rate being, the very small amount °6132 of a 
Fahrenheit degree for each atmosphere of pressure, or the follow- 
ing table from Clausius :— 





a in Fall of temperature in 
atmospheres. tigrade degrees. 
Observed. Calculated. 
81 .. 059 .. +. 059 
168 . “129 “123 


The explanation is:—The mixture of water and ice, under pres- 
sure, when a small portion of the ice melts, the water occupies less 
space than as ice, and if d V, be this difference of volume, the pres- 
sure P into this, or Pd V is an amount of work done upon the 
mixture, which valued as heat, and the specific heat of the mixture 
approximately known, must have elevated the temperature by a 
small amount. Hence, necessarily, if the temperature be 32 deg. 
after the addition of this, however small, quantity of heat, so much 
the less it must have been, before the addition ; that is to say, the 
mixture under pressure must have had a temperature a little less 
than 32 pal E.D. 

‘Successors of Newton” honestly believing ‘‘ vis viva an obscure, 

rious law or force founded upon no certain principles,” may 
ave had on easy and congenial task ‘‘in making to appear to 
ordinary capacities,” ‘‘science was subverted by such a principle.” 
When the blind lead the blind, the downward progress, in general, 
is very rapid, and these parties seem to have about reached their 
goal. Professor Tait certifies ‘they allowed mathematical science 
almost to die out in this country, at least, as compared with its 
immense progress in Germany and France,” and so, that in this 
country, blessed or, otherwise, of them, “‘ very few know the proper 
scientific meaning of the little word force.” 

I, for one, — against describing this state of things as due to 
‘‘trasting in Newton,” when it was due to trusting in misconceptions 
as to Newton, and instead of erecting disto and fancied split 
straw distinctions between the views of Newton and Leibnitz; if these 
parties had tried toelicit the points whereon these master minds were 
in unison, things, indeed, might have been very much otherwise. 

October 7th. ROBERT MANSEL, 





MR. LONGRIDGE ON WHEEL-GEARS, 


Str,—The remarks in your issue of 27th September criticising 
Mr. Michael Longridge’s Annual Report for the year 1888, and 
especially that report itself, cannot be without interest to those 
whose daily life is spent among wheelwork. For the very reason 
that one can so thoroughly corroborate Mr. Longridge’s general 
conclusions, perhaps you will allow some detailed inquiry and 
criticism, 

Proceeding in the order of the report itself, we have on page 14 
a “ typical case” stated, viz.:—A pair of spur wheels, both having 
iron teeth, 15ft. 3in. and 14ft. diameter, 3in. x 8#in.; the larger 
wheel running at fifty revolutions per minute, and developing 100 
horse-power indicated. These wheels proved troublesome by the 
teeth breaking out, and “all the teeth which had been replaced 
had been in that part of the rim which was in gear when the piston 
was beginning its stroke.” Of course, it is always so. The teeth 
so placed have to withstand the full shock of the admission of the 
steam upon the piston area, and the sharper the valve action the 
sharper the shock. Mr. Longridge says that ‘‘ by chipping the 
points of the teeth sufficiently, the wheels have since run 
smoothly.” It is surely permissible to say that by so doing a tem- 
sep cure may have been effected, but a radical cure has not. 

he action of the wheels over a course of time will again produce 
the original evil. But this case can surely be otherwise called in 
question. The velocity from the data given is 2392ft. per minute 
at the pitch line. From a fairly long experience, one can with con- 
fidence say that no ‘‘iron-to-iron” teeth will ever eventually be 





requires as much heat added to it as corresponds—when valued by 





tisfactory at such a speed. Moreover wheels of the pitch and 
breadth given at such a velocity would transmit safely 600-horse 
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power indicated, while the required load is 100-horse 
indicated. Perhaps, unless this enormous margin were given the 
teeth would not stand at all. But is this to be called well-designed 
wheelwork ? 

In advocating shorter teeth, Mr. Longridge is confirming what has 
been a growing practice in recent years, though few will agree to fol. 
low him to the extent stated in his ideal case, page 15 ; indeed he him. 
self, in a later a of the report, seems somewhat to draw back 
from it himself. There is no doubt, from a practical point of view 
much to be said in favour of a shorter tooth, where iron teeth work 
with iron teeth. In mortice work, however, the plea is not so tell. 
ing, and for this reason:—In order that the wood teeth may stand 
up to their work at all, they must not only be strong enough to 
resist actual breaking across, but must present sufficient surface to 
the stress through them, so that they may wear a reason. 
able time. Now this surface or area in gear is obviously composed 
of two elements—(1) the breadth of the teeth, and (2) the portions of 
the lengths of the teeth—-radially measured—which bear upon their 
fellows when in gear. This latter (2) depends upon a variety of 
circumstances, such as the relative diameters of the pair of wheels 
formation of the curves, &c, &c.; but clearly, the longer the tooth 
the greater this element in giving resisting area. The case of 
trouble with mortice gear, and its cure, which you cite in your 
remarks, page 272, is clearly a corroboration of this point. “The 
cure consisted in increasing the number of teeth in gear; the “‘area 
in gear” was thus enlarged, and therefore the pressure per square 
— decreased, and the teeth withstood the stress imposed upon 

em. 

Mr. Longridge states the division of the length of the tooth into 
face and flank as in the rs rtion of 1 to 1°2. A better practice 
is a yy of 1 to 1°33, and inasmuch as this diminishes the 
lengt “4 the face, it would presumably have Mr. Longridge’s 
approval, 

n regard to Mr. Longridge’s remarks on the length of the are of 
contact, it may be permissible to think that he lays too much stress 
on this. In the case of a badly designed pair of wheels, aggravated 
by bad fixtures, he is doubtless right; but for well-designed wheel 
work, well secured, even allowing for the inevitable play of all 
main bearings, which Mr. Longridge so _ describes, with well- 
designed teeth a long arc of contact is not objectionable, In this 
connection it may be noted—though Mr. Longridge’s remarks would 
seem to bear otherwise—that ‘anest all formule applicable to 
wheel teeth are based on the theory that only one tooth of each 
wheel is in gear. That the value of all such formule is little, may, 
of course, be readily admitted. 

As to Mr. Longridge’s remarks on double helical teeth, it seems 
possible not only to agree with, but to Mp his practical con- 
clusions, while doubting his theoretical demonstration. This is a 
happy mechanical position, for more often the theory is perfect 
and the practical Lusi e reverse, Taking the diagram of 
double-helical teeth as on page 18 of his report, he proceeds by 
splitting the total stress passing through the teeth into two P's, 
which he takes as acting at right angles, and through the centre of 
each leg of the V tooth. These again he splits individually into 

and j, demonstrating that the p,’s are wholly lost for beneficial 
influence, being exerted at right angles to the required direction of 


power 














transmission. All this is accurate enough, But Mr. Longridge is 
‘answering a question frequently put” as to the relative strength 
of straight and double helical teeth, He is therefore presumably 
comparing two wheels of equal pitch and breadth, under like con- 
ditions, but differing only in having straight and double-helical 
teeth. If under like conditions, they would therefore be trans- 
mitting equal powers at equal velocities. This total power may be 
represented by a larger P, which would traverse the centre of the 
breadth of the teeth in both cases; and in the case of the double- 
helical teeth, this would be the centre line of the V. This P is the 
total power, and though split into pr by Mr. Longridge’s method, 
it can by no process of splitting be made greater than itself. It is 
therefore permissible to doubt this theoretical lusion, that the 
larger sectional area, which Mr. Longridge admits exists in double 
helical teeth, is equally stressed as in a parallel case of straight teeth. 
This pre-supposes, of course, that the double helical teeth are 
bearing ideally. But this they never do, and this brings one into 
perfect agreement with Mr. Longridge’s conclusions as to the 
working of these wheels in actual practice, The end movement of 
the shafts, or the movement of these out of true centre direction, 
or out of level, throwing all the stress on one side of the V, isa 
matter of daily observation, and often, as Mr. Longridge cites from 
his statistics, of disaster. Mr. Longridge treats this end motion as 
coming from the shaft, such as a crank-shaft, in which he properly 
says it is ‘‘so desirable ;’ but with wheels having this form of 
tooth the process is often reversed, an end motion is produced on 
the shaft by the action of these wheels. A little reflection shows 
this to be inevitable. When these wheels are keyed or bored they 
ought to be ‘‘truthed” to the centre line of the v But this cir- 
cumferential line is a line as it comes from the moulder’s sand, and 
let the. machinery and manipulation used in the manufacture of 
these wheels be as accurate as can be, this line can never bea 
“true” or mathematical line. Only those whose daily avocation 
is among them can say how very far indeed these lines often are 
from ‘‘true” lines, Gear a pair of such wheels with ever so little 
of this excentricity upon them, and end motion is produced on the 
shafts on which they work. This may seem to some a small thing. 
It would not be difficult to cite examples from one’s own experi- 
ence where this apparently trivial day-to-day end motion has 
wrought colossal mischief. As Mr. Longridge says, there are 
many applications to which double belical teeth are advisable, and 
properly enough applied. The rolling mill pinion, to which they owe 
their origin many years ago, is essentially a case in point. Their 
application for all situations and circumstances, however, is often 
fraught with serious consequences, Such a practice would seem, 
however, to be one of those passing fashions, or sball we say ‘‘ fads,” 
to which modern engineering seems subject. It is not, perhaps, a 
happy reflection that a profession which once boasted of bringing 
all its ideas to the bar of reason, and reason alone, often takes a 
rush after notions, which are as much guided by reason as the 
edicts of Mons. Worth. Tosome there may remain the consola- 
tion that these ‘‘thick-coming fancies” being pre-eminently frac- 
tricidal, bring not a little grist to the mill of the hardwrought- 
ineeer, R. N. N, 
tober 25th. 








COMBINING DIAGRAMS, 


Srr,—I fail in reconciling the statements in Mr. Rennoldson’s 
last two letters as to the standard area of reference; and I am 
afraid I must ask him for a little further explanation of what he 
means. In one letter he states that the standard area is contained 
between the expansion and compression curves, and in his last he 
says that it is bounded by the zero line. Now, the lower end of 
low-pressure compression curve, as I pointed out, runs into the back 
pressure line of low-pressure card—or rather, rises out of it—and if 
it be continued downwards it will first cross that line, and then 
curve round in a manner tending to bring it more parallel with it, 
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roaching the zero line, which it would never reach 

= ons "ak to fofinity. How, then, does Mr, Rennoldson 
he diagram bounded by the expansion and compression curves 
ws also by the zero line? The only way I can see is by drawing a 
vertical connecting line. Where would he draw that line? If he 
‘i hes bis standard area to show the steam used expanded to the 
} a final volume as in the engine under examination, he must draw 
this perpendicular through a point on the low-pressure compression 
curve, where the pressure = terminal pressure of low-pressure 
ex nsion curve. Now, if the back "sap be high, due to warm 
condensing water or other cause, the compression may reach the 
above-named pressure before the end of the stroke. If the back 
ressure be low, that pressure may not be attained at all during 
the stroke—with the same point of closing of the exhaust—but 
would be found outside the diagram on the continuation of the 
compression curve in the clearance space. Now, in the former case 
the standard area will be less than the area of perfection which I 
have been advocating, while in the latter it will be greater. If the 
ressure I have mentioned is just attained by the compression 
curve at the end of the stroke, then the standard area thus formed 
would be the same as that found by expanding the steam used 
into the working volume of the low-pressure cylinder. In fact, the 
fault of Mr. Rennoldson’s standard is not only that it does not 
represent perfection, but that it is not constant for a given engine 
using a given quantity of steam. I do not understand Mr. Ren- 
noldson’s remark about an engine which would fulfil my condition 
of efficiency and hag only have power to turn itself round, as that 
could only be the case where, owing to the large amount of 
expansion or the low initial pressure, the mean pressure was only 
Fcient to over the friction of the engine, and the same 
would equally apply to Mr. Rennoldson’s standard, as the difference 
between it and mine is very small, and, as I have shown above, 
might be nil. It is the eng gf I am arguing for rather than the 





zraphics which Mr. J. MacFarlane Gray call his Taeta Phidiagram; 
But 1 am again bound to ask, What of it? I find from it that the 
heat which an engine is free to turn into work, if it will, is all that 
which is supplied to the water in raising it from the feed tempera- 
ture to the boiling temperature, and then converting it into steam 
—in other words, the total heat of the steam taken from the tem- 
perature of the feed heated and evaporated at the steam 
temperature. But the efficiency of the engine depends on the 
relation which this heat bears to the whole of the heat down to the 
absolute zero, not the relation between the heat supplied and that 
converted into work, which it ought to do if M. Dery’s H—H! 
feet for his turbine is to apply. The steam engine never gets any 
of the heat from atmospheric temperature down to the absolute 
zero, or if it does it gives it all up again at the same value, but it 
is charged with it nevertheless, and if this is right, then the measure 
of efficiency of the turbine should be expr«ssed in terms of 
(4007 x 5280) + H’ 
London, October 28th, 


ENGINE BUILDER. 


NEW SOUTH WALES RAILWAYS. 


Sir,—In your leading article on the New South Wales railways, 
in last week’s ENGINEER, you remark that there is one point on 
which I should have done well to make my meaning clearer in 
regard to the life of al tive, i h as the late Chief Com- 
missioner of Railways, Mr. Goodchap, had attempted to show that 
in my report I had stated it to be only ten years, and different to 
what | had already given in my paper on rolling stock. I think, 
however, the following extract from the speech of the Minister for 
Railways, Mr. M ‘Millan, in his reply to ie Geidcien, is sufficient 
to show that he, at all events, clearly understood my meaning, as 
his quotation of the very words made use of in my report enabled 








absolute value, Also, when I speak of effici in oc 
with diagrams, I mean the efficiency of the engine as a steam user 
ly. 

 ° to my diagram not pretending to represent the total amount 
of steam used per stroke, I think Mr. Rennoldson must have for- 
gotten what I said in my first letter, viz., that we can only get an 
accurate result when we know the actual amount of steam used per 
stroke from measuring the feed-water. When we have only the 
diagrams to work from, we know that our result is only so far 
correct as we can ascertain the steam used. When we can do this, 
we aad this quantity at geen gp to the volume shown by the 
compression curve of H.P, card, and start our curves from that for 
the expansion curves of the separate cylinders, and take the known 
quantity itself expanded to the working volume of the low-pres- 
sure cylinder for the standard. 

I stated just now that when the compression reached a pressure- 
terminal pressure at end of stroke, a vertical line at that point 
connecting the compression curves with the zero line would give, 
in conjunction with those curves, the initial pressure line, the 
expansion curves, the end of the low-pressure card, and the zero 
line, a similar area to the one I have been defending, and which is 
the one used by Mr. Schonheyder. But this depends entirely on 
the way we treat the compression curves of the separate cards, 
These curves are often “= troublesome to deal with, for if you 
start at a point just after the port has got well closed, you will often 
find the theoretical curve from there does not agree with the 
actual, In other words, it often happens that the quantity of 
steam present as measured from the top and bottom ends 
of the actual compression curve is different. If we select either of 
these points, or some other intermediate, and draw the theoretical 
compression curve through it as a continuous curve for that card, 
the result will be as stated, and a constant quantity of steam will 
be shown between the expansion and compression curves, But if 
we simply draw continuations upwards from the top and down- 
wards from the bottom, we will often get a very irregular quantity 
of steam passing through the engine; and in that case the area 
obtained as above would not be the same as found by drawing a 
separate curve and area, as in the figuresI sent you. I quite 
agree with Mr. Rennoldson that we cannot get absolute results 
from combined cards—except when we can find out the actual 
quanti of steam used per stroke—but I think it is a great advan- 
tage to know how nearly the area of the expanded cards approaches 
the standard area, even when that standard area depends only on 
the steam used as shown by the cards, viz., when we take the 
maximum quantity we can find passing through the engine in 
either of the cards, as I said in my first letter. Another great 
point is the comparison of the actual expansion curves of the cards 
with the theoretical, though here again we have the same defect 
when our theoretical curves are only due to the apparent quantity 
of steam used, en there are the losses due to bad proportions 
of cylinders and wrong cuts off in each, and many other points 
that we can learn from combining cards, and that will help us in 
designing other engines. In any case of comparison I consider we 
should always take perfection as our standard, for as soon as we 
begin to take some other standard we shall get into confusion. If 
Mr. Rennoldson happens to have a copy of IJndustries for the 
lst of February last, he will see some wonderful cards from some 
triple expansion pumping engines, which, if properly combined, 
would show a very high efficiency. 

J, JENNINGS CAMPBELL. 

21, Alexandra-place, Newcastle-on-Tyne, 

October 28th. 


THE EFFICIENCY OF STEAM ENGINES, 


Sir,—Though very much interested in the letter by M. 
Dwelshauvers Dery in THE ENGINEER last week, I cannot see that 
he helps engineers at all, or any more than they are helped by the 
statements found in the learned talk about paper steam engines 
which they can find everywhere. When I began to read M. Dery’s 
letter, I thought it looked promising of a practical way of putting 
things important to those who want to improve the steam engine 
if itis possible to do so. But I was very soon disappointed, for 
the letter soon falls off into the usual comparison of the ratio of 
heat used to heat converted by a steam engine, and the efficiency 
ratio of an ideal engine. 

It may be true that the most heat that an ideal engine can con- 


vert into work is represented by the fraction ae and that the 


fraction representing the heat converted by a steam engine into 
work is a still smaller fraction; but what of it? This sort of thing 
has been talked and written for a good many years, and has never 
given us a suggestion, however much we =v ponder it. I, for 
one, do not see the use of it. For some years I would not believe 
in compound or triple engines, because this sort of theory did not 
indicate that any advantage could come from the compounding; 
but compound engines have proved to me that I was wrong, 
and that those who taught me and others were wrong, and that I 
had been fooling away time whilst other engine makers who knew 
less theory than I did went into compound engine making, and 
made money, too, whilst I stuck to the old thing which people will 
not now buy. Before Professor Kennedy carried out the trials of the 
engines of the Meteor, be and many others well versed in the theory 
of the steam engine as it has been taught for some years, refused 
to believed in the economy of the modern engine; but they have 
wt it now, and have to acknowledge the engine makers who 
lieved in compounding and high pressures were right. 

In the commencement of his letter M. Dery refers to the work 
which may be obtained from a turbine with a head, which is 
H — H!, and I thought he would treat the steam engine in the 
same way; but he does not ; he reverts back to the usual method 
of measuring temperature down to absolute zero. To be consistent 
he ought to use for H the whole distance down to the centre 
of the earth, for that distance has just as much to do with 
the ideal or a real water motor as T + 460 has to do with 
an ideal heat engine, or a real steam engine. I have taken the 
trouble to find out what is meant by that idiosyncracy in thermo- 
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him lusively to a to the House of Assembly the ground- 
less character of Mr. Goodchap’s assertions. ‘The extract in 
question, which I bave made from the Colonial ‘‘ Hansard,” 
is as follows, the words in italics being those quoted from 
my report:—‘‘The hon, member for Redfern insinuated that 
there was some discrepancy between some observations by 
Mr. Price Williams on a previous occasion in England, and 
his report at the present time with regard to the time during 
which a locomotive should run, Mr. Price Williams gives 200,000 
train miles as the limit which an engine should be allowed to run before 
all the principal parts subject to wear and tear have been entirely 
replaced, such, for instance, as the tubes, cranks, axles, tires, boilers, 
axle boxes, dc.” 

It is scarcely necessary for me to say that neither in my reports 
to the Commissioners, nor in my a on “ Rolling Stock,” have 
any such assertions as those attributed to me by Mr. Goodchap 
been made. Of course, as you point out, ten years cannot be con- 
sidered as the average life of a locomotive. Indeed, it is quite 
ees like the renewal of the haft and the blade of the 

rishman’s knife, that its life might in the same way be indefinitely 
prolonged, It is, however, none the less a fact, as pointed out in 
my paper and in my report, that the annual cost of the renewals 
of those parts of a properly maintained locomotive subject to 
rapid wear and tear would in the course of ten years amount to 
its first cost, due allowance being made for the value of the old 
materials; and, further, that, as stated in my report, it is often in 
practice found to be cheaper, having regard to the improvements 
continually being made in the structure of engines, entirely to 
renew it, taking credit for the value of the old engine. 

Your recent and timely articles on the subject of the New South 
Wales Railways and their past mismanagement will, I am sure, be 
fully cqnredes by every one in this country, and in the great 
Australian Colony I have just visited, who has at heart the success 
of the sound administrative policy which—freed from all political 
influence—has been inaugurated by the recently appointed ees 
Commissioners, and much good will result from the outspoken 
manner in which you have d d the unfounded imputations 
brought against them by Mr, Goodchap and others. 

In this country, where the chairman of the Railway Commis- 
missioners’ high character and reputation as a leading railway 
administrator is so well known, these baseless calumnies will be 
treated with the utmost contempt, and the strenuous efforts which 
he and his pap in are making to repair, as far as it is possible, 
the ill-effects of the past bad management of the New South Wales 
railways, and their restoration to a safe and efficient condition, 
will not fail to meet with such a recognition, both here and in the 
Colonies, as will amply compensate them for all these disagreeable 
little incidents, R. Price-WILLIAMs, 

38, Parliament-street, Westminster, S. W., 

October 30th, 





RICHMOND MAIN SEWERAGE, 


Sir,—Not having seen mention of the names of the parties who 
tendered, or who were successful, it would, I think, be a matter of 
public interest to the engineering world to know this, and also the 
amounts, as it is an important undertaking. Perhaps the engineer 
or board will favour us with the amounts through your pages. 

October 28th. VERAX, 





PRACTICAL ILLUSTRATIONS OF DYNAMICS, 


Sir,— Professor Greenhill has hardly done well to introduce the 
word ‘‘ practical” in the title of his article in your last issue, inas- 
much as he has omitted ideration of the revolving wheels 
in his train problems; and his calculations only apply, therefore, to 
some system of railway unknown to practical engineers. It is 
needless to add that the omission referred to vitiates the results of 
all the formulee—Professor Greenhill’s formule. Loco, 











Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made ait the SS ot Baltic Alton, chief 
engineer, to the Tartar; Thomas Hobbins Hyde, chief engineer, 
to the Asia, additional; Caleb John North, chief engineer, to the 
Pembroke, additional; William Henry Skinner, chief engineer, to 
the I:mortalité ; George Henry Cooke, chief engineer, to the 
Tyne—all to date October 22nd ; William P. Davis, fleet engineer, 
James M. Thompson, engineer, and George W. Murray, Ronald E. 
Jackson, and Alfred H. Moysey, assistant engineers, to the Colling- 
T. Winney, assistant engineer, to the Monarch, all 
to date November 7th; Phillip Hobbs, assistant engineer, to the 
Basilisk, 

THE DENVER SOCIETY OF CIVIL ENGINEERS AND ARCHITECTS.— 
On October 8th the meeting was called to order by President 
Nettleton, with fourteen members and two visitors. Professor 
Ihlseng, of Golden, resigned as he was unable to attend meetings. 
Mr. Follett resigned the offices of secretary and treasurer, as he is 
away from the city most of the time. Notice was given that the 
vacancy would be filled at the next regular meeting. Mr. Jackson, 
architect, and now building inspector of Denver, read the larger 
portion of the new ordinance relating to the construction of build- 
ings. The ordinance has now passed the council, and is waiting the 
passage of the supervisors to become a law. It is quite voluminous 
and carefully gotten up. Among the main points covered are the 
division of the city into two fire districts, one covering the business 

rtion of the city, and the other the resident. Parties must 

efend their foundations to a depth of 10ft. 6in. on property lines; 
foundations for residences must be at least 2ft. Gin. deep. Ninety 
days is allowed for the use of one-third of the street in front of 
roperty. No business wall in blocks to end in less than 13in, wall. 

o wooden posts in business blocks over 20ft. high. All tenement 
houses, flats, and stores, to be provided with scuttle in roof, fast- 
ened inside but not locked. The Society endorsed ordinance, and 
recommended a new ordinance regulating the manufacture and 
quality of brick, as much poor brick is now being used. Adjourned 
10.30 p.m, 





LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE.—COURT OF APPEAL, 
October 29th, 
(Before LorDs Justices Cotton, BOWEN, and Fry.) 
GARRARD V, EDGE AND SONS, 


THIS was an appeal from a decision of Mr, Justice Kay ina patent 
action, in which his lordship gave judgment for the defendants on 
the ground that there was no infringement, without deciding a 
question raised in the action by the defendants on the validity of 
the plaintiff's patent. The plaintiff's patent is for improvements 
in the construction of moulds or presses, in which tiles, especially 
roofing tiles, are shaped. The defendants are not manufacturers 
of roofing tiles, the articles to which the plaintiff’s patent was in- 
tended primarily to apply, but of floor tiles. The moulds in which 
the tiles are made consist of three principal parts, a square or 
rectangular box open at top and bottom, and an upper and lowe: 

late—the upper being the one where pressure is applied, the 
ower a lifting plate. The plaintiff's patent, on the only construc- 
tion upon which their Lordships thought it could bear if it was to 

upheld, was for a combination of four things—a reversible box,a 
reversible upper plate, a reversible lower plate, and the contrivance 
of making the lower plate somewhat smaller than the box to obviate 
some friction and wear. The object of having the several parts 
reversible was to make the machine last longer or, in effect to 
renew the parts, The defendants’ moulds—as their Lordships 
considered was established on the evidence — comprised a 
box, which was reversible, an upper and lower plate, which were 
not reversible, but each of which had an inner plate capable of 
being removed so as to allow the plate still to be used, either the 
inner or lining plates giving the advantages of spare plates. The 
use of these, they considered, was not within the plaintiff’s speci- 
fication, nor in law did they consider such an extension, if it were 
one of the plaintiff’s device, constituted an infringement. The 
reversible box was proved to be to them old so far as floor tiles 
were concerned, and the use of a plate smaller than the hole is 
fitted into was an obvious and common device for work of similar 
kind to the moulding of tiles. 

LorDs Justices CoTToNn and Fry gave judgments upholding the 
decision of Mr. Justice Kay. 

LorD JUSTICE BOWEN concurred, 

Mr. Moulton, Q.C., and Mr. Carpmael appeared for the plaintiff 
in support of the appeal; Mr. Theodore Aston, Q.C., and Mr. 
Chadwyck Healey, for the defendants, opposed. 





QUEEN’S BENCH DIVISION. 
(Before Mr. JUSTICE DENMAN and a SPECIAL JURY.) 
THE EXMOUTH. 


THIS was a ease of some interest to marine engineers, and was a 
suit by Messrs. John Ross and Co., of Alexandria, against Messrs. 
Jobn Holman and Sons, shipowners, of London. Sir Charles 
Russell, Q.C., Mr. Barnes, Q.C., and Mr. Fox, appeared for the 
plaintiffs, and Mr. Bigham, Q.C., Mr. Moulton, Q.C., and Mr. 
Robson for the defendants. The Exmouth was built in 1866, being 
then named the Weasel, was subsequently enlarged in 1870 and 
renamed the Scotia, and had her name again changed to the 
Exmouth in 1888, In that year she was chartered to the plaintiffs 
for the conveyance of pilgrims, and while fulfilling this charter her 
engines broke down in fine weather. The immediate cause of 
breakdown was the fracture of one of the connecting-rod bolts, which 
held the crank-pin brasses together, and the connecting-rod being 
thus free was driven upwards and bent the piston-rod, and seriously 
damaged the low-pressure cover and the high-pressure cylinder 
above it, the engines being of the compound tandem type. The 
allegation of the plaintiffs was that the connecting-rod brasses were 
broken and thin, and that the ship had for this reason been 
sent to sea in an unseaworthy condition, and they called Mr. 
Flannery, M.I.C.E., and other witnesses, who proved that the 
brasses had been cracked, and further stated their opinion that 
brasses cracked, and worn toa thickness of less than half an inch, as 
in the case in question, were not fit to goto sea. There wasa further 
allegation by the plaintiffs that the addition of high-pressure 
cylinders over the original low-pressure cylinders would tend to put 
greater strain upon the connecting-rod as the valve motion became 
worn. Mr. Parker, of Lloyd’s, who with other witnesses was called 
for the defendants, admitted that brasses of the thickness, and in 
the broken condition above described, should not be passed, but 
he dissented from the view that the strains upon the crank pin 
would probably be increased in the compound tandem engines as 
the valve motion became worn. The case occupied five days, and 
the evidence of the technical witnesses was profusely illustrated by 
drawings and models, and in the result the jury found that the 
ship was unseaworthy at the time of the commencement of her 
employment. 








DEATH OF Mr. J. HAMMOND.—We regret to have to announce 
the death rather suddenly at Colchester of Mr. John Hammond, a 
man well known for many years in agricultural and in general 
engineering works. For many years Mr. Hammond was with 
Messrs. Ransomes and Sims, afterwards Ransomes, Sims and Head, 
and was there an excellent managing foreman in the steam engine 
fitting and erecting departments. Subsequently he was with 
Messrs. Davey, Paxman and Company, of Colchester, for whom he 
acted as general works manager. rom this position and from 
work generally he retired, but was induced some time afterwards 
to give the firm the berefit of his assistance and great experience 
occasionally. Later, he went to the Paris Exhibition and elsewhere 
for the firm, by whom he was very highly esteemed. 


PASSENGER AND RECORD TIME ACROSS THE OCEAN.—A steamer’s 
run across the ocean, when considered in point of time consumed, 
is one thing judged from the “ racing” record and quite another 
from the passenger’s. When a steamer leaves New York bound to 
Liverpool, the voyage, in the passenger’s estimation, begins when 
she leaves her dock, but really she does not —— to be timed until 
three and a-half or four hours later, when Sandy Hook Lightship is 
hull down and the land but a misty thickening on the western 
horizon. When the ship, having ploughed her way over the 
Atlantic, makes Brow Head, which is some five miles north of 
Fastnet Light, where there is a signal station, the record of the log- 
book is summed up, the figures are given, number of miles run, 
time consumed in the trip, and the official voyage ends. The 
passenger, however, soon discovers that, though he has ‘‘ crossed,” 
he is not yet by any means arrived, for Fastnet is in the broad seas, 
two miles distant from Cape Clear, itself an island off the extreme 
southern point of Ireland. There is sixty miles of ocean yet to 
cross to reach Queenstown, and even then Liverpool Bar will be 
two hundred and thirty miles away, and twelve miles more in the 
Mersey, up from Rock Light, at its mouth, In the same way ships 
out from Liverpool bound hence take their departure with Brow 
Head sunk deep under the quarter rail, and then only does the 
official voyage begin, though the passengers have, perhaps, been at 
sea for a day and a-half, or even two days and a-half, because of 
the detentions in the Mersey and at Queenstown, and the three 
hundred miles run, The Inman steamers have the same starting 
point here, summing up their runs when they sight Roche’s Point, 
at the entrance to Queenstown Harbour. The run of the North 
German Lloyd Line counts from the time of losing Sandy Hook 
Light to the Needles. Thence there is the long run to Bremen. It 
may be said, in explanation of this system of timing, that it is only 
when running from land to land that a steamer’s engines are run at 
full speed. In New York Bay, Queenstown, and Southampton 
Water, and in the Mersey, she must slow down, 
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PUBLISHER'S NOTIOE. 


+ * Te ENGINEER is placed gratuitously at the disposition of 
"visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
CoLontgs FRANCAISES, ESPLANADE DES INVALIDES, 

*,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de VExposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

*,* THE ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tux Enoineer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. 
stamp, in order that answers received by us may be forwa: to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

British Association oF Minino Stupents.—Write to Mr. H. F. Bulman, 
Byer Moor, Burnopfield, Newceastle-on-Tyne. 

C.H. D.—The valve gear you name is very good. A 1501b. spring is too 
weak for 147 lb. pressure, A 175 1b. spring will give a better card. 

C. F. C.—We shall publish, as soon as the engravings are ready, full detail 
drawings, as well as an external elevation, of the locomotive you name, 

J. R.—We apprehend that your application could not be refused in the case 
you put, But it would appear that if any third party has a right to 
oppose the grant in this country, say on the ground of fraud, the like right 
would be reserved elsewhere, 

W. L.—Your services would be worth £5 a week to any one who was 
engaged in an elaborate survey, In this country we doubt that you could 
get any employment higher than that of a map draughtsman, worth about 
£1108, per week. Try to get an engagement from some engineer carrying 
out surveys on a large scale. 

F. W. E.—If you mean by “railway station” the main building, the St, 
Pancras station—Midland—is the largest in the kingdom. If you refer to 
station yards, you must define precisely what you would include. Thus, in one 
sense, the station yard of Lime-street, Liverpool, may be said to extend all 
the way to Edge Hill, York is comparatively not a large station as regards 
the buildings, but it is a large station as regards sidings, dc, 
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PLASHET’S NON-CONDUCTING COMPOSITION. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged to any of your readers who will 
address of the makers of Plashet's composition. 
Glasgow, October 29th, 


RICE MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—We require the name and address of firms making rice machinery 


sr eupent. Can any of your subscribers give us the required informa- 


October 29th, 


give me the 
J. W. 








FELT-MAKING MACHINERY. 
(To the Bditor of The Bngineer.) 

our readers will kindly give me the address of some 
manufacturers of felt-making machinery, and name and author 
of a good work on felt and woollen manufacturing and dyeing, I would 
consider it a great favour, Fett, 

Lancaster, Ont., October 7th. 


Sin,—If any of 





RAILWAY DISTANCES. 
(To the Bditcr of The Engineer.) 

Sir,—I wish to know the distances, correct to a quarter of a mile, 
between the various stations along all railway lines in England, as is 
given by the mile or in a few cases in ‘‘ Bradshaw,” ¢ @ , pp. 8, 50, 51, 
Is there a book published at a reasonable price containing this? If so, 
what is it? Any information will oblige. X. K. F. 

Paddington Green, W., October 29th. 





PARIS EXHIBITION AWARDS OF 1889. 
(To the Editor of The Engineer.) 
S1r,—Referring to your issue of October 4th, giving a list of the awards 
of the Paris Exh: bition, we find that you have omitted our name, which 
We presume is an oversight. We beg to advise you that the only Grand 





Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

5 ag thd (including double numbers).. .. .. £0 148. 6d 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. gE ENGINEER is registered for transmission abroad. 

A complete set of Tuk EnaineEr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Tue Encineer weekly and post free. 

iptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be if preferred, at 


rates 
Remitta Post order, — A Brazil, British 
pe moe Bay Rw ay —Aeagy Reale mage an Bey nog Rae 
Hawaiian Islands, France, Germany 
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*,* The charge Advertisements of four lines and under is three shilli 
"jor every tg he afterwards one shilling and sixpence ; odd ymca 
seven When an advertise- 


ity, but regularity cannot be ranteed in any such case. 
All except weekly yaar an er pm A taken eubieds $0 is condition. 

Prices Displayed Advertisements in ‘‘ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in uence of 





conseq the 

necessity for ing to press early with a portion of the edition, 

ALTERATIONS ter standing advertisements should arrive not 

later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department 0) the 

per are to be addressed to the Publisher, Mr. Sydney ite; all other 
Tetters to be addressed to the Bditor of Tux GINEER. 

MEETINGS NEXT WEEE. 
Society or Enorneers.—Monday, November 4th, ordinary meeting at 
the Town Hall, Westminster, at 7.30 p.m. Paper to be :—‘* Modern 


Gas Engine Practice,” by Mr. Samuel Griffin, of which the following is 
a synopsis :—Introduction—Lenoir engine—General description—Cycle 
and method—Theoretical requirements—Causes of loss and inefficiency— 
Otto and Langen free piston engine—Description of mechanical —_—, 
ment—Cycle—Causes of high efficiency—Compressing gi The 
Otto—Brief descripti Cycle and arrang t—E y chiefly due 
to i Consideration of the practical advantages of compres- 
sion—Objections to use of double cycle in practice—Clerk gas engine— 
Other single cycle compressing gas engines—Griffin’s double-acting gas 
a nl men ex ion of working charge—Atkinson’s 
cycle engine—Crossley Brothers’ experiments—Griffin’s experimental 
expansion engine—Practical results of increased expansion—Gas engines 
of the future—Petroleum engines —Conclusion. 

Cuemicat Society.—Thursday, November 7th, at 8p.m. ‘The Isola- 
tion of a New Hydrate of Sulphuric Acid Existing in Solution,” by 
Mr. 8 U. Pickering; ‘‘ Further Observations on the Magnetic Rotation 
of Nitric Acid, of Hydrogen Chloride, Bromide, and Iodide in Solution,” 
z Dr. W. H. Perkin, F.R.8.; ‘‘On Phosphoryl Trifluoride,” by Mr. T. E. 
T jorpe, F.R.S., and Mr, F. T. Humbly; “On the Acetylation of Cellu- 
lose,” by Mr. C F. Cross and Mr. E. Bevan; “ On the Action of Light on 
Moist Oxygen,” by Mr. A. Richardson; ‘ Anhyd toph il 
and the Constitution of Linius Lepidens,” by Drs. Japp, F.R.8., and 
Klingemann. 

Tue Geo.ocicat Societry.—Wednesday, November 6th, first meeting 
of the session 1889-90, The following papers will be read :—‘‘ Contribu- 
tions to our Knowledge of the Dinosaurs of the Wealden, and the 
Sauropterygians of the Purbeck and the Oxford Clay,” by Mr. R. 
Lydekker, B.A., F.G.8.; ‘Notes on a ‘Dumb Fault’ or ‘ Wash-out’ 
found in the Pleasley and Teversall Collieries, Derbyshire,” by Mr. J.C. B. 

ay, icated = the President ; ‘‘ On some Palseozoic Ostracoda 
from North America, Wales, and Ireland,” by Professor T. Rupert Jones, 
F.R.S., F.G.8. 

Gro.oaists’ AssociaTion.—To-day (Friday), in the Mathematical 
Theatre, University a Gower-street, at 8 p.m. Paper to be read :— 
“On Metal Mining,” by Mr. Upfield Green, F.G 8. 

ae InstITUTION.—Monday, November 4th, general monthly meeting, 
at 5 p.m, 

Junior Enoneerine Society.—Friday, November 8th, at 7.45 p.m. 
‘‘The Modern Marine Boiler,” by Mr. Walter E. Lilly. 





























THE ENGINEER 


NOVEMBER 1, 1889. 











THE PRESENT CONDITION OF OUR GUNS, 


In connection with the rupture of the 38-ton Ajax 
gun we observed in our issue of September 6th last that 
our guns were in anything but a satisfactory condition, 
owing to the terrible scoring or erosion effected by the 
enormous charges of slow-burning powder which are now 
employed, The Times of October 25th has called public 
attention to this matter in an article, which contains, 
unfortunately, much that is true, but which we cannot 
admit as a fair representation of the case. Before 
discussing this question briefly, we will point out the 
reasons for our objection. The Times’ article represents 
that England lost ten years’ start in the artillery race by 
her obstinate delay in adopting the breech-loading 
system; that she then girded up her loins, and at once 
acted with more zeal than knowledge, the manufacture of 
enormous weapons being entered upon without adequate 
experiment and with inferior metallurgical skill, and 
terrible failures have followed. No one, we think, 
could fail to understand from this that England is 
suffering very much more than other Continental 
Powers, and that this is owing to her late adoption 
of breech-loaders, and her immediate attempt to make 
them on a larger scale than other nations. Now, 
on the question of steel bores we would say, that if we 
are suffering more than other nations it is only when we 
attempt more. We have yet to learn that we are inferior 
in metallurgical skill in the manufacture of steel tubes. 
To drag in the question of muzzle-loading is to throw 
dust in people’s eyes. No one urged the adoption of 
breech-loading more strongly than ourselves in THE 
Enaineer of 1879 and 1880. No one to our knowledge 


devoted more space and gave stronger testimony than our- 
selves to the results obtained by Krupp at Meppen in 
1879. But the question of steel tubes apart from the 
closing of the joint, is the same in breech and muzzle- 
loading guns, and the development of the high charges 
which has caused the scoring was initiated in England. 





since then is comparatively little, and although we admit 
that the development of power is much increased, there is 
no element involved in it in which we have less experience 
than our neighbours on the Continent. There is no 
reason to say that we are behind other nations in the 
quality of our steel tubes. The American Foundry 
Board who visited Europe, and have shown every wish to 
criticise English material unsparingly, praised Whitworth 
steel for guns very strongly; speaking from memory, we 
should say, praised it above all other. We think it right 
to point out these serious faults in the article to which we 
refer, but we do not wish to dwell longer on this, or to 
make little of the serious question raised. 

Our guns are liable to suffer in two distinct ways from 
the use of the enormous charges of slow-burning powder 
now employed, namely, first, from absolute rupture, and, 
secondly from very rapid wear. The danger of absolute 
rupture has appeared in two shapes. Very large charges 
of very slow powder gave such enormous results with 
such low maximum pressures that we were induced 
to develope this principle to such lengths that our guns 
in several instances were ruptured near the muzzle, 
because we had kept up the low pressure so successfull 
that, low as it was, and little as it strained the breech, it 
had been kept up so long as to act on a part of the bore 
which had never been intended to bear it, because we had 
hitherto never succeeded in preventing the pressure 
falling long before the projectile got so far. There is no 
great difficulty in rectifying this by strengthening the 
chases of our guns, and this we have done. Rectified 
early, this evil was not a great one. We do not remember 
that a single life was lost in these cases of rupture. Nor 
did they occur in our largest pieces of ordnance. We had 
the muzzle of a 43-ton gun on board the Collingwood, 
and those of a few Gin. guns thus broken off. These are 
the only breech-loading guns that have been burst in our 
service. The gun recently ruptured on board the Ajax is 
a muzzle-loader of 38 tons. It is one of comparatively 
old type, and its destruction has been attributed to 
another cause, as stated in the Times’ article, a danger 
which we have discussed repeatedly, namely, the 
liability of a charge of powder to become so altered 
in its character, either from fracture of grain or heat, 
as to burn very much more quickly than intended. Iu 
old days, with small charges of quick-burning powder, this 
danger scarcely existed, for the powder was already ina 
state to do nearly its maximum worst, and the possible 
increase of force was very limited. But as we have befcre 
said, with slow-burning powder we are dealing with a 
giant whom we have taught to exert his strength slowly 
and regularly, but who, if he misbehaves, is a giant 
indeed. We have years ago dwelt on this danger. It is 
not peculiar to English guns. The French consider that 
the bursting of their 48-ton gun on board the Duperré 
last winter was due to this cause. We may note, by the 
way, that this is a larger gun than has burst in our ser- 
vice, and that, yielding as it did at the breech, the gun 
in its rupture caused terrible loss of life. The well- 
known cases of the rupture of the 100-ton gun of the 
Italian Dulio, of the Thunderer 38-ton gun, and also of a 
Krupp gun, we think of llin. or 12in. calibre, which 
occurred before really new type guns came in, need not 
here be discussed. To sum up, then, on the question of 
actual destruction. We have suffered from rupture near 
the muzzle of guns in course of development of slow- 
burning charges, but this evil ought to be easily grappled 
with. We have suffered also from a liability to danger 
from the alteration in character and action of a large 
slow-burning charge exposed to rough usage or high 
temperature. This is a serious possibility. It applies to 
all nations, but, we admit, to the greatest extent to 
English armaments, because with our distant Colonies 
we are specially liable to effects produced in transit and 
changes of temperature. We have asked ourselves at 
times whether a charge for a gun of new type might not 
by some accident be exposed in its cylinder to the sun for 
half an hour before loading, and we have felt anxious as to 
the possible result in a tropical station. This is a matter 
on which we urged that experiments should be made and 
careful directions framed. England is most interested in 
it; but, be it observed, this is owing to her position as a 
Power possessing Colonial possessions, not to her being 
ignorant or inexperienced. 

The question of wear and tear is a very serious one 
also. If our artillerists were asked to name the life of 
a heavy new type gun, we should, no doubt, receive 
answers differing widely, but we fear that few would 
expect a 100-ton gun to bear over 150 rounds without 
repair, and some would put the number at a very low 
figure—perhaps as low as 50 rounds. It must be 
understood that there is room to differ on this subject. 
The gas of a large slow burning charge acts on the gun 
for a comparatively long time with considerable pressure, 
and the rush through any opening and scoring is terrible. 
The bore becomes literally eaten out. Some remedy is 
found in the employment of gas checks or copper rings 
on the base of the projectile of larger and larger gauge, 
both to give a tighter fit and better shooting as wear goes 
on, and also to prevent scoring or erosion taking place at 
a rapidly increasing rate. Ata later stage the gun must 
be relined. Are English guns specially liable to this 
evil? it will naturally be asked. The reply is—if we chose 
to attempt more than our neighbours, they must necessarily 
be so. This we at present appear to be doing. We have 
obtained an enormous amount of work out of our guns in 
proportion to their weight. This is easily altered; a 
diminution of the charge and a comparatively small sacri- 
fice inenergy gives great relief to the gun. It is some- 
what the same question as that of driving a ship at a 
speed which beyond a point becomes unprotitable—a large 
expenditure of fuel adding but little to the result 
achieved. There is another feature, however, in our guns 
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which gives difficulty, namely, the increasing twist of 
our rifling. Russia, Spain, and America have some pieces 
with increasing rifling, but most Powers object to it ; 
while with us it is applied to all our new type guns. 
Obviously a gas check of any kind cannot act witha 
motion calling for a change in its bearings on the ribs and 
grooves in the same way as it does in a groove of uniform 
inclination. With gas rushing and tearing open every 
weak place, we cannot wonder if we find startling furrows 
eaten out of our bores. We do not quite know 
what foreign bores exhibit, but we think that, be 
this as it may, we are called upon urgently to 
go into this question, as well as that of the 

wder. We ought to investigate the action of 
Sochemn and heated powder for the sake of the bare safety 
of our guns and men. We ought to investigate the 
action of gas-checks, and the precise loss in energy and 
saving in wear and tear arising from successive decreases 
in the charge of any kind of powder which we have 
tinally adopted, and see exactly how far it is desirable to 
employ the full quantities we have latterly used, and how 
far we should limit their use to occasional batterin 
rounds. We hold that the powder and gas-checks | 
increasing twist call for special investigation. That gun 
manufacture in England is a “national disgrace” we 
regard as a reckless statement without foundation. The 
best excuse for such statements is that they are some- 
times needed to cause action to be taken. It is then like the 
last phase of the nursery story of the old woman whose 
pig would not get over the stile. The reckless statement 
begins to alarm the public. The public begins to abuse 
the authorities. The authorities begin to encourage 
——— Experiments begin to obviate the diffi- 
culties; and so Britannia gets her gun over the stile. We 
admit that it is high time that she did so. 


ENGINE BEARINGS, 

Can anything new be said concerning the bearings of 
crank shafts which is worth hearing? The answer must 
be, we think, in the affirmative. It is a matter of 
common engineering knowledge that both at sea and on 
land crank shafts cause trouble by heating, and the 
trouble is sometimes very serious. In electric lighting, 
for example, the heating of engine bearings may leave a 
building, or even a district, in darkness, The duplication 
of engines will not always overcome the difficulty. 
Instances have been known in which first one engine and 
then its fellow were stopped for hot bearings. Much 
delay, and even danger, have been incurred at sea from 
the same cause. Those who are observant, and have the 
necessary opportunities, will find that the heating of 
bearings follows apparently no known law. The engines 
built by some firms never give trouble in this way. The 
engines of other firms, as well or even better made, 
obstinately run hot. There is, no doubt, a reason for 
this; and until the reason is fully understood, and know- 
ledge concerning it is employed to advantage, it will be 
worth while to continue to discuss the subject. 

If we consult engine builders we shall find various 
reasons brought forward to explain the heating of main 
journals, or big ends, or crank pins. We shall be told that 
the oil used is bad, or the brasses of bad metal, or the 
bearings are too light, or there is not sufficient surface. 
In our view these things only touch the fringe of the 
subject. Bearings will heat with the best oil, the best 
metal, perfect adjustments as to tightness, and ostensibly 
admirable arrangements for lubrication. Furthermore, 
we shall find three bearings on a crank shaft run cool, 
while the fourth heats obstinately. Engineers are too 
apt to invest such phenomena with mystery. They talk 
of them as things which no one can understand. This is 
simply absurd. No crank shaft heats without a cause, 
and if the cause is known the remedy can be found. Now 
as a general rule, constructing engineers—engine builders 
—know next to nothing about bearings. They turn out 
an engine, run it for a little time, and send it away. 
The bearings are all made and fitted, we shall sup- 
pose, with great care, on the most approved principles 
recognised in the shops as sound, and there is no more 
to be done. The maker of the engine has no opportunity 
of seeing it subsequently at work, and he consequently 
remains in ignorance as to its performance. Cases like the 
following are of constant occurrence. A marine engine is 
made, put on board ship, and the ship makes a voyage or 
two, and the crank pins are a constant source of trouble; 
a change is made in the engine-room staff and the trouble 


ceases, and apparently is disposed of forever. Or an engine | P© 


runs hot for some time, and then runs cool. The explana- 
tion is, that the bearings have worked smooth; it is 
plausible, and no further explanation is demanded. If 
those in charge were consulted, and chose to speak, 
they could put a different aspect on affairs. It wash 
found that “something had been done to the brasses,” 
and that something is commonly outside the knowledge of 
the maker. Let us see what it is. 

Good fitting is answerable for by far the greater number 
of hot bearings, and the sea-going engineer who under- 
stands his business gets rid of hot bearings by fiying in 
the face of principles, and doing that which in the eyes 
of the builder, is little short of ruining the brasses. 
Whether a bearing will or will not run cool is 
entirely a question of lubrication. The mere pouring 
of oil into a bearing does not constitute effective 
lubrication. It is essential that the oil shall get between 
the metallic surfaces and prevent actual contact. The 
lubricant plays the part of a multitude of tiny rollers or 
balls, and if it cannot get well between the journal and 
the brass, it cannot act to advantage. When a bearing is 
got up to be a dead fit on the shaft, efficient lubrication 
becomes next to impossible. A case in point suggests 
itself. A marine engine was built with great care as to 
finish, to a rigid specification, and it was expressly stipu- 
lated that all the brasses should be scraped to a dead fit. 
Days were spent on them, and the splendid fit stipulated 
for was got, and the engines ran frightfully hot. Trial 
trip after trial trip was a failure from vhis cause. The 
engineer in charge was at last allowed to have his own 





way. The brasses were all taken out. When they were 
replaced they were certainly not dead fits, but the engines 
ran quite cool, and gave no more trouble. A file is a far 
better tool with which to get up a brass than a scraper. 
Crank brasses will run hundreds of miles before the file 
marks disappear, simply because there is little or no fric- 
tion. Every scratch of the file is a capillary duct to take 
oil between the surfaces. The principle involved is very 
simple. Every precaution should be used to facilitate 
the getting of oil where it is wanted. If success is 
attained in this respect, there will be no trouble. Besides 
too good fitting, there is another defect which almost 
always goes with it. That is making the brass fit the 
shaft all the way round. This should never, under any 
circumstances, be done; channels should be cut in the 
brass the whole length of the bearing; at the sides with 
a vertical engine, at the top and bottom with a hori- 
zontal engine. Each of these channels plays the part of an 
oil well or reservoir. In locomotive work big end brasses 
are often filed out oval above and below, of course, toa 
small extent, so as to reduce the surface of true contact. 
The crank-pin is then certain to be wetted with oil ; the 
oil cannot squeezed out of the eased places. It will 
cling to them by capillary attraction, and no pressure is 
brought to bear to squeeze it out, consequently there is 
no heating. Railway axles seldom, if ever, give trouble 
by heating in the present day ; that is because the bearing 
is taken on a comparatively narrow strip of metal the 
length of the journal. If dead fit brasses grasping the 
journal all round its circumference were used, the result 
would be disastrous. Asarule, the metal in a brass at 
the side of a journal is metal in the wrong place. In 
order to save cost and s the brass is usually made 
very thin at the sides ; the maker reasons, very rightly, 
that it has next to nothing todo. When the stress comes 
on, and particularly if the journal heat at all, the 
brass bends in, and the sides grip the shaft. 
We need not explain to engineers what follows. Pro- 
bably it would require some courage on the part of a 
constructing engineer to remove about one-third of the 
circumference of the inside of his brasses. Yet by doing 
so he would probably save others an infinity of trouble. 
Anyone who is in a position to try the experiment 
will find for himself how great the advantage is. 
Sea-going engineers, as a rule, understand more about 
bearings than any other men living, and makers would do 
well to learn something from them. As we have said, 
the whole secret of running a shaft cool lies in providing 
for its efficient lubrication, always provided, of course, 
that the surface is not so small that crushing of the metal 
takes place. Free channelling of the brasses and an absence 
of side pressure are demanded, and when these conditions 
are present the bearings ought torun cool. Care must be 
taken, however, further, that there are no cross twists. 
One end of a long bearing will sometimes be seen to heat 
obstinately, while the other end works cool. It will 
usually be found in such cases that the shaft is out of line, 
the brass sprung, or the plummer block tilted. There is 
one point on which we wish to warn our readers. Nothing 
will make an oval journal run without giving trouble, and 
there are far more oval journals in existence than is 
usually believed. The difficulty is to find a crank pin 
that has not worn oval after a few years’ use. 





BRITISH INVESTMENTS IN BRAZIL. 


BRITISH capitalists, contractors, and financiers, before invest- 
ing money in Brazilian undertakings, especially public works, 
whether Guaranteed, Imperial, Municipal, or Provincial, should 
not only satisfy themselves as to the prospects of the various 
schemes, but also that the different concessions are not uncon- 
stitutional nor open to a variety of interpretations as is often 
the case. They should also study the constitution of the 
empire and its “ Acto Addicional,” by which they would form 
some idea of the dangers and risks incurred by investors in 
Brazil which can neither be foreseen nor guarded against. The 
British Secretary of Legation at Rio de Janeiro, in his report on 
the agriculture, commerce, and finances of Brazil for 1887-88, 
draws attention to this question for the information of British 
subjects, giving much valuable information; but through being 
scattered over the report in the manner for which these docu- 
ments are so distinguished, it will probably be overlooked.! 
Provinces are not allowed by the Constitution to raise import 
duties, but in Brazil they sometimes commit this irregularity, 
which is not suppressed as quickly as would be desirable by the 
central Government. A representative instance is that of the 
province of Sergipe, which has created an import duty of 4°8d. 
r ton on sailing ships and steamers entering its ports. Ifa man 
believes himself tobe wronged in any way by the administrative or 
executive power, or even by a municipality, it is useless to bring the 
case into a law court, as it cannot hear him. If a private person 
considers himself injured by an abuse of power on the part of 
an administrative authority, his only chance of redress consists 
in an appeal to the executive. Money has been wasted in Brazil 
by British subjects, who, on feeling aggrieved, carried their 
complaints to the tribunals of justice, instead of remaining 
content with the decision of the Treasury and the Minister of 
Finance, which are not only equivalent to those of a court of 
law, but occasionally override them. These decisions do not, 
however, give absolute security, as they may be reversed by a 
new Ministry. The D. Theresa Christina Railway shareholders 
have not received any interest on their capital, upon which 
seven per cent. was guaranteed for thirty years. The Govern- 
ment pays the guarantee, but it is all absorbed by the expenses 
of keeping the traffic going, interest on debentures, &c. The 
Natal and Nova Cruz Railway in the province of Rio Grande del 
Norte, complained to the late Minister of Finance that the 
shareholders gave their money on the understanding that they 
were to get seven per cent. interest, whereas, owing to the 
excess of working expenses over receipts, they received nothing 
of the sort. The Minister of Finance thought they had a certain 
d of reason in their complaint, and sympathised with them. 
The Minister of Agriculture took the view that they had no 
reason whatever in their complaint, and that they ought to 
have found out before the line was made what it would 
produce independently of the Government guarantee. The Sao 
Paulo Railway Company, Santos to Jundiah, the only guaranteed 
railway which has repaid its whole guarantee, having since 1874 
divided half its net receipts, over 8 per cent., with the Govern- 
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ment, and so repaid £55,042 more than it received under its 
guarantee, £518,444, announced to the Braz‘lian Government in 
November, 1887, that it wished to renounce the guarantee 
and keep its earnings for itself, relying on Clause 25 of 
the decree of April 26th, 1856, which states—‘ If the compan: 

at any time thinks proper to renounce its guarantee of tateren, 
it can do So by indemnifying the Government for any disburse. 
ments made on account of the guarantee.” Though the 
guarantee had not more than two years to run, a new Ministry 
which had in the meanwhile come in, decreed that the company 
must either continue their partnership. with the Government 
until the expiration of the guarantee or a second time repay the 
£518,444. A decree, dated October 28rd, 1886, stated that the 
Minos Central Railway from Paraopeba—Christiano, Ottoni—to 
Pitanguy, a company with 7 per cent. guaranteed and paid for 
one year by the provincial Government of Minas Geraco, had 
raised £148,000, and that its concession was annulled because 
among other reasons, £140,000 had been spent, and only 124 miles 
of line constructed. The company appealed to the Council of 
State, as their concession authorised them to do; but the Council 
of State refused to hear them, as it was unconstitutional 
to interfere in a provincial matter. The Paiz, an im. 
portant newspaper, on April 18th, 1888, qualified the conduct 
of the Government—the shareholders’ money, on which 7 per 
cent. had been guaranteed, being now all spent—in such violent 
condemnatory terms that it cannot be quoted. In a Govern. 
ment concession for a tram-road from the centre of the city of 
Rio de Janeiro to the suburbs of Botafogo it was clearly laid 
down that as long as the contract lasted the company was to 
have a monopoly of the service between its starting and ending 
point ; also the right to extend its line to other streets whenever 
the company should make the request and it should seem 
proper to the Government. The company asked for leave to 
extend its line to two sea beaches, but the Government did 
not even answer the request, and soon after put up to 
competition the right of making tramways to these two places, 
and, in spite of the protests of the company, gave a concession 
to another person, to whom the company paid £40,000 to buy 
up his opposition, receiving in return a written guarantee that 
no further attack would be made on it from that particular 
quarter. Everyone supposed that the publicity attending this 
transaction and the comprehensive terms of the concession held 
by the company would secure it against further depreda- 
tions, but two years later a concession was granted to the 
son-in-law of the second concessionaire for a parallel line, 
apparently violating several conditions of the company’s 
contract in the most flagrant manner. A creditor of the 
Municipality of the capital for £104,349, having obtained six 
judicial decisions in his favour, at last called in the aid of the 
Judge of the Debtors’ Court. The Minister of the Interior, by 
an official notification, dated June 3rd, 1886, decreed that a 
Judicial Court was not competent to carry out judicial sentences 
in the case of the Municipality. The creditor was consequently 
reduced to offer a compromise, very liberal towards the 
Municipality, which the latter expressed themselves inclined to 
accept. In March, 1888, a Ministerial decree forced the 
Municipality to reject this most liberal offer, on the grounds, 
among others, that the Municipality had not admitted the 
existence of the debt. On December 25th, 1888, a new Ministry 
quashed the decree and sanctioned the compromise, but with 
certain conditions imposed. In January, 1889, the Minister of 
the Interior called the other creditors of the Municipality 
together, and in the name of that body offered them municipal 
paper at 4 per cent. interest in lieu of money for their debts, 
equal to a discount of 40 per cent. off the accounts. Invest- 
ments in Brazilian undertakings seem to partake much of the 
nature of a lottery. 


TECHNICAL EDUCATION IN RUSSIA, 


THE Russian Minister of Public Instruction has taken a most 
interesting step m deciding to establish a series of intermediate 
technical and professional schools in various portions of that 
empire. The object in founding institutions is to train upa 
constant supply of the higher class of managers, professional 
assistants, skilled artisans, and foremen in the different branches 
of industry, for whom Russia has hitherto been almost entirely 
dependent on foreign nations. The number of such schools 
about to be inaugurated is forty—not, perhaps, a very consider- 
able number, when the magnitude of the empire is taken into 
account, but the means at the disposal of the State for educa- 
tional purposes are at present but limited. At the same time, 
however, the Government proposes to appeal to the Zemstvos— 
general councils—as well as to the Doumas—municipalities—of 
the larger towns for funds, with a view to ultimately augment- 
ing the number of such institutions, These new technical 
establishments will serve as models, and there is reason to 
believe that the Provincial Assemblies will follow the Minister 
with no little degree of interest in the course he is now taking. 
The schools will be divided into three distinct categories, 
namely, the middle schools, the lower schools, and the schools 
of trade, each with various subdivisions. The object of the 
middle schools is to turn out (1) architects, (2) assistant engi- 
neers, (3) directors of agricultural establishments, and (4) 
specialists in industrial pursuits generally. ach of the 
respective subjects will extend over a course of four years. 
Apprentices are eligible for admission on condition that they 
possess a sound primary knowledge of the subject they purpose 
pursuing. Mechanics, drawing, applied mathematics, and 
practical work generally will constitute the basis of the 
teaching. The middle schools will be subdivided into five 
distinct classes, corresponding with the various require- 
ments of the different departments. They are classified 
under the following heads:— (1) Schools of technology, 
(2) schools of chemistry, (3) schools of architecture, (4) 
schools of agriculture, and (5) schools of mines. In the 
Ural mining districts and the Donetz colliery districts a 
number of competent overseers and foremen will act as 
practical demonstrators in the mines, and the students will 
thus acquire a special knowledge at first hand. Amongst other 
centres where these institutions are about to be opened we 
may mention Moscow and Nijni-Novgorod, the former of which 
will consist of three, and the latter of two sections respectively. 
With regard to the lower schools, they are designed to turn out 
expert overseers and foremen, and will be divided into three 
departments, as follows:—-(1) Schools for mechanics; (2) schools 
for chemists ; (3) schools for builders. While in the middle 
schools students will be required to possess a general knowledge 
of the subjects they shall have chosen, this rule will not be 
enforced in the lower schools, where they will be instructed in 
the simplest manual processes of their respective departments 
from. the outset. In reference to the trade schools, or 
schools for mechanics, students will receive a thorough course 
of instruction in the numerous methods of work connected with 
the industrial arts, such as executing designs in wood and metale ; 
and here again a number of first-class practical artisans and 
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will be appointed to train the students in the 
employment of the different tools and machines. 
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s made by the Minister, the annual cost of each 

iddle school will amount to about 26,000 roubles, while each 
mth lower technical schools will involve an outlay of 18,000 
hed 1d the schoo!s for mechanics 12,000 roubles per annum 


the estimate 


roubles, au r - oo af 

ctively. The notion of keeping up a supply of managers 
er others by means of technical schools is sufficiently puerile to 
be amusing. 


THE STEEL MANUFACTURE AND IRON ORE. 


Tue very great activity in the steel industries gives import- 
auce to the question of the supplies of hematite iron ores. It 
j3 well known that our chief supplies of these at home are in the 
counties of Cumberland and Lancashire; and the Blue book 
recently issued on “ Mines and Minerals ” shows that these are 
being largely drawn upon, in addition to the quantity imported. 
Cumberland produces from some thirty-seven mines 1,573,943 
tons of rich ore averaging 55 per cent. of iron, and valued at 
about 103. per ton. Lancashire yields from the Furness district, 
from some sixteen mines, about 1,106,000 tons yearly of about 
52 per cent., and valued at slightly less than that from the 
neighbouring field. The most productive mines seem to be the 
Hodbarrow, near Millom, which produced 474,238 tons in the 
past year; and next come the Park mines at Dalton-in-Furness, 
with an output of just about a quarter of a million tons. 
Apart from these our production of hematite iron ores is very 
limited, but we draw upon Spain for between three and four 
million tons yearly, and it is by these supplies that we obtain 
enough for our needs of hematite iron, needs that have grown, 
and that must be looked upon as likely still to grow. The 
supply from abroad is influenced in price by the range of ocean 
freights, as well as by the small fluctuations in the rate of wages 
in the Bilbao district ; but that from the Furness and West 
Cumberland districts has for most of its users simply the 
fluctuations that spring from the changes in wages. Practically 
the whole of this English ore is used in the two producing dis- 
tricts, as well as comparatively small quantities imported, and 
thus the smelting districts—other than these two—that pro- 
duce hematite have to depend on the imported ores. It 
seems tc be the general belief that some of the more produc- 
tive of the mines in the Bilbao district are approaching 
exhaustion, and it may be doubted, in view of that fact, and of 
the larger use of Spanish iron ores in the land of their produc- 
tion, whether there is likely to be an increase in the imports 
from that part of Spain which we have hitherto mainly depended 
on, It is quite probable, then, that for the supplies of imported 
ore for the districts using this we may have to look to the 
opening out of other mines, possibly more distant, and costing 
more tu bring it to our furnaces. The area in which the hema- 
tite ores of the north-west may be got can scarcely be said to be 
thoroughly defined yet, and it is quite possible that, with the 
stimulus of the higher prices that seem probable for hematite 
iron, there may be a larger output of the ores of Furness and 
West Cumberland. This is, of course, apart from the considera- 
tion of the question of the use of other ores than rich hematite 
in the production of the kinds of steel that are now most pre- 
ferred. The question of the supply of hematite ores in a future 
that may not be so very far distant, is one that involves some 
serious considerations, and it would be well if some of the bodies 
interested in the industries would again endeavour, with the 
fuller knowledge we now have, to solve the problem of duration. 


WAGES ADVANCES IN THE IRON AND STEEL TRADES, 


Wuitst there is no doubt that prices of iron, both crude and 
finished, are rapidly rising, and that steel is likewise becoming 
much dearer, it is yet equally true that the expenses of the 
makers of iron and steel the kingdom through are likewise 
becoming heavier. No one can have lately perused the various 
reports of the coal, coke, and ironstone markets without seeing 
what largely enhanced rates metal manufacturers have to pay 
for their fuel and raw material. But equally as oppressive is 
the state of the wages question just now. It was officially 
stated not so very long ago that “the air was full of 
strikes.” Whilst, happily, this is scarcely the position 
just now, yet wages advances are everywhere being asked, 
and, rather than put themselves to loss by failing to 
take advantage of the better demand lately stirring, 
employers feel bound in most instances to concede these re- 
quests, Staffordshire ironworkers have just received an advance 
of 3d. per ton on puddlers’ wages, and 2} per cent. on those of 
millmen, thus raising them 8d. above the North of England 
wages, where puddlers are 7s, 6d., but where the extras bring 
this up to 8s, This advance in the Midlands is carried by the 
establishment of a new sliding scale. In December, doubt- 
Jess, under this scale, another advance will come into force. 
Cleveland blast furnacemen have likewise had their wages just 
advanced, and the same is true—to the extent of 5 per cent.— 
of the blast furnacemen of Staffordshire and East Worcester- 
shire. The Northumberland miners have asked for an advance 
of 15 per cent.; and November will scarcely have closed when 
the National Conference of Miners will be meeting at Newport 
to consider a general 10 per cent. advance. It is to be hoped 
that the operatives in the various branches will show some little 
moderation, or there will be a risk of their demands spoiling 
trade—a consummation which would be a great disadvantage to 
labour as well as to capital. If ever good trade was needed in 
the country it is now, and let or hindrance is to be deprecated. 


GUNS FOR COLONIAL FORTIFICATIONS, 


THE progress made towards completing the armament of the 
additional fortifications at our Colonial coaling stations has been 
80 tardy that it has called forth many complaints by the Colonial 
Press, Every endeavour has nevertheless been made to furnish 
the guns required; but until the heavy demands, both current 
and in arrear, for those needed for the Navy have been met, it 
is to be feared the cause for those complaints cannot be speedily 
removed. Some advance has, however, already been made, and 
Within the last few weeks one of the five 7in. rifled muzzle- 
loading guns required for the new batteries at Colombo, Ceylon, 
has been shipped, while the remaining four are now almost 
completed and ready for proof. But such is the pressure of 
work on the proving ground, that this—almost more than the 
demand on the manufacturers—gives rise to the delay expe- 
rienced, This is particularly the case as to the larger weapons, 
and there is little prospect that the four 9°2in. guns forming 
the balance of the armament required for Colombo can be ready 
for shipment within the current year. It is now at least six 
months since the new batteries at that important harbour and 
coaling station were completed ; but the Colonists may consider 
themselves fortunate if they receive the artillery required for 
them within twelve months of that completion. Singapore has 
en more favoured in this respect; but we believe a not incon- 
—— proportion of the guns mounted are of old types, and 
ry these have only been supplied as a stop-gap until the work 
x, our manufactories has overtaken the requirements of our 

avy and set them free to meet those of the Colonies. The 


question of manning the fortifications added of late to the 
defences of our Colonies is, we hear, greatly exercising the 
minds of the War-office officials, and volunteering is being 
pressed on by every possible means, in the endeavour to obviate 
the necessity of largely adding to the numbers of the Royal 
Artillery stationed in the Colonies, 








MILFORD AS A PORT OF CALL FOR EXPRESS 
STEAMERS. 


Aw important experiment is now being carried out by 
the Great Western Railway Company, which provides 
special express trains to carry passengers landed from the 
Atlantic steamers to London. It is in one sense remark- 
able that this thing has never been done before. In 
another sense it is not remarkable at all. The interests 
of the owners and managers of the Cunard, Inman and 
International, and White Star lines are very largely 
bound up with Liverpool, and it is not unnatural that 
they should look askance at any scheme which would 
even tend to reduce the influx of traffic to the Mersey. 
But, while it is certain that very large profits may be 
earned by express Atlantic steamers, it is also certain that 
competition for that traffic is keen, and takes a peculiar 
form. As a rule, we find that when any company or 
concern desires to get as much business as it can manage, 
it lowers prices. The companies who employ their ships 
in carrying emigrants to the New World compete princi- 
pally by lowering fares. But money plays a very 
secondary part in the fast passenger tratlic of the Atlantic. 
Those who cross by such ships as the Etruria or Teutonic 
seem to attach very little importance to the sums which 
they have to pay for passage money. The effect of this 
is that the companies compete by supplying more and 
more luxurious accommodation and blokes and yet higher 
speeds, If, then, a passenger coming from New York to 
London can reach his destination a few hours sooner by 
one ship than another, he will choose the quicker of the 
two. Now, it takes a steamer about thirteen hours to 
run from Queenstown to Liverpool, and from Liverpool 
to Tondon represents, at least, six hours more. The 
quickest trains require four and a-half hours, and one 
and a-half hours is none too much to allow for the 
work to be done between the arrival of the ship in 
the Mersey and the starting of the train from 
Lime-street. It is usually nearer four hours. Next to 
nothing is saved by landing at Queenstown, and there is 
the Channel to cross, which, effected even in the mail 
boats, is a very different thing from the run up channel 
in a great Atlantic steamer, which scarcely moves in a 
sea which sends crockery flying in boats like the 
Banshee or the Lily. Mn Queenstown to Milford 
Haven is about 130 miles, which can be run in about 
six hours. By the new route through the Severn Tunnel, 
the distance from Milford to Paddington is 270 miles. At 
the moderate average speed of about 43 miles an hour, the 
distance should be traversed in 6 hours 20 minutes, or 
thereabouts. Or, allowing an hour and forty minutes from 
the time the tender goes alongside the Atlantic steamer 
until the train starts, we have eight hours from Milford 
to London. Thus passengers who availed themselves of 
the Great Western Railway would reach London about 
the same time that those who went on to Liverpool would 
be put on the landing-stage there. The steamship com- 
panies would be the gainers in various ways. At least 
one meal would be saved, possibly two. ‘The advantage 
to the railway company is obvious. Nor is this all. There 
is a very large passenger traffic carried on in German and 
French Atlantic steamers, which do not go near Liverpool, 
and these vessels would find Milford a sutticiently 
convenient port of call. The Great Western 
Railway Company runs trains direct to Liverpool 
from the South of England, and it would be quite 
practicable, if proper arrangements were made, to carry 
passengers to Liverpool, Manchester, &c., at such a speed 
that the steamship would be completely outpaced in her 
run up Channel, It is not necessary to dilate on the 
advantages which this result would confer on the Liver- 
pool or Manchester engers who wished to travel by a 
German or French die. 

How far the experiment will be successful, however, 
depends very largely on the arrangements of the Great 
Western Company. Inside Milford Haven the finest 
steamers in the world can find a perfectly secure berth ; 
there ought, therefore, to be no difficulty encountered in 
transferring the passengers to the tender. The tender must 
be commodious and comfortable. The trains must be run 
without vexatious stops or delays, and at high speed. The 
first part of the road is stiff, and even to Cardiff not easy, 
bunt the latter portion is nearly a dead level. The permanent 
way is excellent. The weight of the trains need not be 
great. Ten or a dozen vehicles would suffice, even if we 
make a large allowance for the Saratoga trunks, dear to 
the hearts of American ladies. This would represent, 
say, 150 tons, and would on the level portions of the line 
be just about enough to steady Mr. Dean’s big engines, of 
thetypeillustrated in our impression for August 17th, 1888. 
If, however, the experiment is found to succeed, that is to 
say, if the route becomes popular, Mr. Dean will probably 
build enginesspecially for working this traffic overthe worst 
end of the road. Engines with cylinders 18in. by 26in., 
and four-coupled wheels 5ft. 8in. in diameter or there- 
about, and 1300ft. of heating surface, would make nothing 
of a train of 150 tons. We have no doubt that all this 
will be fully thought out by Mr. Saunders, the new 
chairman, and Mr. Dean. The experiment began with 
the last homeward trip of the City of Rome. The precise 
facts have not yet been made public, so we give them 
here, Mr. Dean having courteously supplied us with the 
information. The City of Rome rounded St. Anne’s 
Head at 5.28 p.m., arrived in the Haven at 5.50, and 
left for Liverpool at 7.15 pm. The tender was 
the Gael, a paddle steamer, not specially suitable to 
the task, but the only spare boat available. The passen- 
gers were landed at the docks at Old Milford. The 
tender was alongside the steamer at 6.30 p.m., and the 





train left for London at 10.22 p.m., so that about four 


hours were occupied in landing passengers and luggage, 
and Custom-house examination. But this time could be 
much reduced if a regular service were established. 

The weight and composition of the train is set out in 
the following Table, No. I.:— 


No I.—Composition and Weight of Train, exelusive of Engine 
and Tender. 











Forma- No. of No. of | 
tion. vehicle. Class. wheels. | Weight. 
| Tons ewt. qrs. 
1 748 Brake van S.4 Bas ve 
2 495 Saloon 6) 438-4 
3 494 « 6 | 1110 0 
4 248 i 8 210 0 
5 175 a 6 | 13 7 0 
6 130 ae 4 | 1016 0 
7 1301 Composite 8 20 14 #1 
8 857 “ as S| “ee "6 
9 689 Brake van 8 1 ia Bao 
; 142 4 8 








The number of passengers booked from Old Milford was 103, 
viz.:—100 for Paddington, 3 for Cardiff. 

The general public knows very little of the troubles 
which beset the locomotive superintendent who wants to 
run his trains at high speeds. Table No. II. shows the 
points at which the speed of passenger trains must be 
reduced between Milford and London. 














No. Il. 
23 
25 
Point. £24) Remarks. 
Soh! 
ra 
| as i 
Johnston ... Dead For line clear from Haverford- 
west Bridge. 
Johnston 10 To or from main line and 
branch, 
Haverford west 15 Over river bridge. 
Whitland 25 (Over facing points, 


Llanstephan road crossing.... Dead At home signal, and be pre- 
| | pared to stop at P. & T. Je, 

Home signal if at danger. 
Llandilo crossing junction... 20 | 


Londore viaduct ... ... .... 10 | Not to exceed. 

Neath ... ... ... «. «| 10 (Over facing points and through 
station yard. 

Liantrissant ... ... ... .... 15 Through station. 

Cardiff ... ... ... .. «| 15 (Facing points both ends of 
station. 

Newport... ... ... «. ... 15 Facing points both ends of 

| station, 

Severn Tunnel Junction ... 15 Main line to Severn Tunnel, 

Stapleton Road Junction .... 15 Severn Tunnel to main line. 

Dr. Day’s Junction ... .... 10 Toor from main and loop lines, 

North Somerset Junction .... 10 2 - = 

Bath ... ... ... ... «| 10 All trains that do not stop, 

Chippenham... .......... 20 Up through N.G. trains, 

[emer aaa 





In Table III. we give the actual particulars of the run 
of the Atlantic special. 


No. Ill.—Particulars of Running. 





Between 


Times. stations. 


| 








Stations. 4 z 83S. 3 Remarks, 

£ § |Z 32 35 

4 | 2 [Re ar a 
Old Milford Dock | — 10.22 'The train was worked 
Old Milford Passen-| | | |from Old Milford to 
ger Station | — '10. | \Swindon by anengine 
Jobnston ....10.4010.41| 11 | 4 (21-7|with four wheels 6ft. 
Landore ....12.8 |12.16] 87 66}45-8diameter coupled; 
Cardiff... ... .. 1.14 1.21] 58 | 44446°Ocylinders, 18in. by 

Swindon... ..., 3.6 | 3,14/105 | 77$44°4:24in, 

Paddington... ... 4.41 87 | 774 53°2'From Swindon to 
— jLondon by an engine 
270 with 7ft. wheels, not 
| cylinders, 


coupled ; 
|18in. by 24in.; as 
illustrated in THE 
ENGINEER of Sep. 15, 
22, 29. 1876, and 
‘Aug. 17, 24, 1888, 





Up to Johnston there is a very heavy incline against 
the train. The run from Swindon to Paddington was 
done in splendid time. 

Milford, it is not generally known, has very fine docks, but 
it does not appear that the docks can play any important 
part in the conduct of Atlantic passenger traffic. The 
steamers will not use them. They will deal with Milford as 
they do with Queenstown. Whether the docks may yet be 
made really serviceable remains to be seen; but this is a 
matter quite beside the question with which we are 
dealing. It seems to us to be certain that a very large 
business may be done in the transmission of passengers, 
and small quantities of light and valuable goods, such, for 
example, as silks, wines, jewellery, &c., between London 
and Milford, by the Great Western Railway. But unfor- 
tunately nothing is easier than to make a mistake or commit 
a blunder which will ruin the enterprise. The facilities 
for landing or embarking passengers must be perfect; 
the delays infinitesimal; the comfortof the passengers must 
be carefully studied at every step. They are quite willing 
to pay well, but they must have full value for their money. 
Nothing but disappointment will result from any attempt 
to dothe work cheaply. The very best and most luxurious 
vehicles which the company possesses must compose the 
train; its punctuality must be perfect, and, above all, every 
tedious delay must be avoided. If proper precautions are 
taken the traffic may be developed to proportions undreamt 
of at present. But Milford must not expect that Liver- 
pool will look with too much favour on an experiment 





which, if successful, may much diminish the flow of pas- 
senger traffic to and from the Mersey. 
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RAILWAY MATTERS. 


A commission, having at its head General Kopiew, has 
been sent to Uzun Ada to survey the line between Molla Kara and 
Krasnovodsk,. 


Tue total number of miles of railroads in the United 
States at the close of 1888 was 156,082, of which 7028 miles were 
built during the year. 


Tue last spike of the Portage branch of the Northern 
Pacific and Manitoba Railway was driven on August 26th by Mr. 
Robert Watson, M.P. for Marquette. 


THE great bridge at New London, Conn., was formally 
opened on October 10th. Special trains from New York and 
Boston took large parties of invited guests to the scene, including 
many prominent engineers, State and railway officials, and 
others. The bridge is described as the largest drawbridge in the 
world. 


THE number of locomotives in service on American 
railways at the end of 1888 was 29,398; passenger cars, 28,252; 
freight cars, 1,005,116. This is an increase during the year of 
1548 1 tives, 1388 wer cars, and 48,485 freight cars. In 
the Dominion of Canada there are reported to be 12,701 miles in 
operation, on which there are 1657 locomotives, 1912 passenger 
cars, and 44,009 freight cars. 


Ayn important announcement has been made by the 
London and North - Western Railway Company to the effect 
that, on November Ist, the wages of drivers on their system, and 
also firemen on both goods and passenger trains, shall be advanced 
3s. per week. The drivers now rated at 7s, per day will have 7s. 6d., 
and those having 8s. per day will have 8s. 6d. e wages of the 
gangers and foremen platelayers on the permanent way are also 
being increased. 


Tue Shanghai correspondent of the Standard says:— 
a the volte-face of the Government on the railway question, 
Li Hung Chang, the Viceroy, is sanguine of success in obtaining 
the Imperial sanction for the Paoting-foo and Tien-tsin line. The 
friends of the dynasty have disturbed the views of the Emperor 
and Empress on these projects, which, indeed, are regarded by the 
Chinese people as unlucky. All manner of sinister rumours are 
set afloat in Peking with the object of resisting the innovation. 


THE special train connected with the Anchor Line 
steamship City of Rome, which left Milford Haven at 10.20 on 
Thursday night, the 24th inst., arrived at Paddington at 4.40 
Friday morning. The journey occupied six hours and eighteen 
minutes, three stoppages only being made en route. At Cardiff and 
Swindon, notwithstanding the lateness of the hour, a considerable 
number of people had assembled on the platforms, and eagerly 

d the occupants of the different carriages by this the first of 
the special Milford and Paddington mail boat trains. 


THE newly appointed superintendent of motive power 
of one of the large Ohio roads found that the valve oil used on the 
road was a mixture of black oil and tallow, the total cost of which 
was 32c. per gallon, and that the average mileage per quart was 
100 miles. The Master Mechanic says, ‘‘He also found that one 
valve seat was being faced every day in the shops. A change was 
made to valve oil, costing be. per gallon. This is giving an 
average mileage of over 200 miles per quart, and it has been neces- 
sary to face only five valve seats in four months.” 


A SINGULAR accident occurred on Monday on the 
Austrian North-Western Railway in Bohemia. As a passenger 
train was passing a sharp curve, near Skutch, a strong south-east 
wind threw down the snow shelters, and barricaded the line. An 
engine was accordingly telegraphed for from the next station. 
Meantime the passengers alighted ; but soon they began to feel the 
effects of the storm, and re-entered the carriages. Hardly had 
—_- got seated when the assistant engine that had been sent for 
rushed up at full speed and dashed into the standing train, with 
disastrous results. One passenger was so injured that he died on 
Tuesday. Another had both his legs cut off, while two others were 
less seriously injured. It is stated that the force of the wind was 
so great that the engine could not pull up in time, but was really 
driven into the train by the storm. 


TuE Chignecto ship railway excavations for the Amherst 
lifting dock are now so far advanced that it is likely that the 
masonry will be begun immediately. The Engineering News says: 
—‘‘Large amounts of stone, cement, &c., are on the ground, and 
the whole west wall will be carried on at once. By the time the 
foundation | are built, the other side will be ready for the 
masons, and the whole will be finished at the same time. The 
question of weather is an important one, and on that, more than 
anything else, depends the date of completion, but no delay beyond 
announced dates is expected. The coffer-dam at the Tidnish— 
northern—end is finished, and hinery for pumping will be 
ready for operation in a week or so, During the winter the excava- 
tion there will be done, and materials brought on the ground; 
— the season opens, the building will take but a few 
months,” 


Ir is not surprising, if there is much of such careless- 
ness as has recently come to light in one case, that we should hear 
sometimes that triple valves on freight carsdo not work. The Rail- 
road Gazette says :—‘‘ Complaints had been made against the action 
of the triples, and investigation showed that no attempt whatever 
was made to free the piping under the car from sand, grit, and 
grease before placing it in position. A pile of pipe supposed to be 
ready for use was found in a sand bank, some of it half full of 
sand, and it was being put in without careful cleaning. A box of 
triple valves had been opened and left standing where the sand 
could blow into them, and on opening some of them half a hand- 
ful of sand was turned out. It not infrequently happens, as a 
result of investigation into a reported case of inoperation, that 
the conical strainer is found completely filled with chips from the 
pipe cutters and sand packed hard with chunks of red lead. 

While it bas been proved by numberless cases that a triple valve 
when properly mounted on clean pipes will run almost indefinitely 
without clogging, yet no one can or should expect satisfactory 
results under the conditions just mentioned. Such carelessness is 
the real and almost the only cause of the brake failures that occur.” 


REFERRING to the recent shocking fatal accident on a 
cable tramway in the United States, the Railroad Gazette says:— 
“ An inexcusable and fatal accident, resulting in the death of five 

ngers and the serious injury of four others, occurred on the 
Mount Auburn inclined plane, at the head of Main-street, Cincin- 
natti, on Tuesday last. This plane is 2000ft. long, with a height of 
275ft., and has a double track over which cars are rai and 
lowered by cables, passing over a drum and operated by a winding 
engine. At the time of the accident, the car, containing nine 
passengers, had nearly reached the top of the incline, when it was 
found that the engine could not be stopped, and the car was 
dashed against the bumpers, the cable was broken, and the car 
rushed down the incline and was totally wrecked. The inclined 
plane had been in use for twenty-one years, and it is stated that no 
accident had ever occurred before. Some trouble with the engine 
was reported early in the day to the engineer, who said that he had 
repaired it. In stating that this accident was inexcusable, we 
speak well within bounds, Arrangement should be made to prevent 
accidents by providing that the car shall be detached from the 
hoisting mechanism and held at the top of the incline, or by some 
similar device. Such attachments are usually fitted to passenger 
elevators, and even on coal planes, where a failure to stop the 
winding engine would only wreck the coal car without killing or 
injuring the attendants. Autcmatic detaching devices are often 
fitted at the summit.” 














NOTES AND MEMORANDA. 


In twenty-eight great towns of England and Wales 
the deaths registered last week corresponded to an annual rate of 
17°5 per 1000 of their te po. ten, which is estimated at 
9,555,406 persons in the middle of this year. 
9°7 at Birkenhead to 29-0 at Preston. 


As a means to an eperenimetion to the probable tem- 
peratures in long tunnels, Herr Donath has descri a semi-graphic 
method. e figures he uses were those which were recorded 
with great minuteness during the construction of the Mont Cenis, 
St. Gothard, and Arlberg tunnels. He uses the temperatures as 
ordinates, and the depths of the overlying strata as abscissse, 
The curve thus obtained is pro as a measure of the tempera- 
tures likely to be met with in similar cases, 


Ivy London 2580 births and 1310 deaths were registered 
last week. Allowing for increase of population, the births were 
287, and the deaths 355, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death rate per 
1000 from all causes, which had been 15°8 and 16°9 in the two pre- 
ceding weeks, declined again last week to 15°7._ In Greater Lon- 
don 3409 births and 1671 deaths were registered, corresponding to 
annual rates of 315 and 15°5 per 1000 of the estimated popula- 
tion. 


In a paper on “Ice Growth,” Dr. Stefan published a 
theory in ature which gives for the thickness (A) of ice formed in 
the time (¢) the following a which ey correct— 

2 c 2k 
h (1 + si) Ae 
In this formula (c) is the specific and (A) the latent heat of ice ; (4) 
is the coefficient of conduction, (c) is specific gravity, (f)is the tem- 
perature at the surface of the ice at the time (¢), (T) the sum of 
cold for the same time; the last is the sum of the temperatures 
counted downwards from 28 deg. Fah., or the freezing point of 


sea-water, from the commencement of ice formation up to the 
time (t). 


In a paper on “Vapour-pressure of Aqueous Solutions,” 
by G. Tammann—Journal of the Chemical Society, No, 320—it is 
mentioned that, according to Babo’s law, the vapour-pressure of 
the solution is at all temperatures proportionate to that of the 
solvent. But in nearly all the cases investigated by the author 
the results obtained are at variance with Babo’s law, and he does 
not consider that the deviations are due to errors of observation 
since they corresponded with the requirements of the theoretical 
law enunciated by Kirchhoff. The author discusses at some length 
the results obtained by a large number of previous investigators 
in the same field, and shows that in general they confirm his own 
measurements, e experimental results can compared with 
the theoretical ones so far as to show that there is a general agree- 
ment with them. Let u = T -— 1000T, + Tm, where T and T, are 
the elasticities of the vapours given off by the solvent and the 
solution respectively, and m is the quantity of salt in 100 grammes 
of water. Then, according to theory, the value of uw for dilute 
solutions in which no heat is evolved during solution would be 
independent of the temperature. Moreover, when the heat of 
formation of a saturated solution is positive, the value of u will 
diminish as the temperature increases; and when the heat of 
formation is negative, it will increase with the temperature. 
According to Kirchhoff, the values of « are independent of the 
es gy when the heat evolved during solution is infinitely 
small, This is confirmed by the experimental results obtained by 
the author. 


TuE vibration in buildings caused by running machinery 
is often the cause of a great deal of trouble. The character of 
the building, the ground on which it rests, the weight, power, and 
speed of engines, are all factors which must be considered, some 
of which are very indefinite, or, at least, their effect is hard to 
pre-determine, combined with which is the very important 
influence, namely, the relation which the speed of the engine 
bears to the natural time of vibration of the floor beams, It is 
evident that if the slight motion which every engine has is 
exactly in time with the natural vibration of the floor beam, each 
pulsation of the engine will increase the scope of the vibration of 
the floor, resulting in a most disastrous shaking, while if the 
pulsations of the engine are in discord with the floor, comparative 
quiet will exist. As floor beams are usually long, and their time 
of vibration correspondingly long, it is usually found that a fast- 
running engine will give less of its vibration to the floor beams 
than a slow-running one. It is also worthy of note that the 
vibrations of a fast-running engine are more numerous and less 
forcible, hence easier resisted by the mass of the floor, An 
interesting example of preventing vibration by discord was 
shown in the case of a Westinghouse 10-horse power engine, 
which, on an upper storey of a silverware manufactory, created 
such a commotion as to rattle the silverware on the shelves 100ft. 
distant. A change of twenty-five revolutions in the speed, which 
change was in the direction of increasing of the speed, entirely 
stopped the vibrations, An interesting work of this nature also is 
in the coffee-house of Arbuckle Brothers, in Brooklyn, where two 
Westinghouse engines of 125-horse power each are located on the 
fifth floor. These engines were erected on the heavy floor timbers, 
and experiments were conducted to determine the speed at which 
it would be best torun. It was found that at 204 revolutions the 
vibration was at the minimum and was very slight, being as little 
as that caused by any of the ordinary driven machinery. The 
speed was therefore fixed at this point, and the wheels then made 
to give the proper belt speed. 


AN experimental pneumatic tube for the transportation 
of high-class freight, baggage, and mail matter, has been installed 
at Marion, N.J. It is 1000ft. long and 30in. in diameter. It is 
constructed of No, 18 sheet steel, rivetted up into a tight smooth 
tube and built in sections 25ft. long. Cast iron rings are fastened 
around it at intervals in order to strengthen and preserve its 
circular form. Hollow balls or spheres packed with the objects to 
be transported are forced through this tube. A blast of air is 
forced into the tube, and the spheres are driven by the air 
pressure, the only practical resistance being rolling friction. Thus 
the minimum of resistance is offered. Some of the spheres which 
are used in the trials of this installation are made of cast iron and 
others of sheet steel, the last being presumably the better material 
for actual practice. The tube being 30in. in diameter internally, 
the external diameter of the sphere is 29in. The ball rests on the 
bottom of the tube on a flat plate of steel 4in. wide and jin. thick. 
— this the ee rolls, held up gin, from the bottom of the 
tube, and therefore centred in it, giving an annular windage of 
—— 3in. all round. To drive the ball through the tube 
a No, 5 Root blower, actuated by a 25-horse power engine, has been 
used, Hitherto for the experiments a partial vacuum has usually 
been used, a slight exhaustion ranging from 4 1b. downward being 
produced and utilised for drawing the ball. It is proposed in 

ractice to utilise both suction and pressure for this purpose, 
The results attained in practice have been very remarkable. 
Throughout the 1000ft. of tube balls have been propelled in 11 sec. 
As they started from rest the ultimate velocity attained, which has 
not been directly determined, must have been very high. In 
practice, it is believed, and claimed by the proprietors, that a 
speed of 3(0 miles an hour will be reached. The carriers which 
were experimented with weighed 750lb. The Scientific American 
says the ball is found never to touch the walls of the tube, and, 
when started to roll upon any given meridian or great circle, it is 
found that the sphere never leaves the track, but continues to roll 
upon it to the end of its course, it being understocd that in such 


The rate varied from 


instances the track is elevated to one side of the tube, according to 
the degree of curvature, in order to prevent the carrier from im- 
pinging on the side of the tube, 
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MISCELLANEA, 


THE Scientific American observes that of 
exhibitors at the Paris Exhibition, 33,000 get awards, 


In our account of the yacht Yarta it was not stated that 
the yacht was designed by Mr. Alfred H. Brown, N.A. Respect. 
ing the construction of yachts on the Thames, Messrs, Edwards 
and Symes, Millwall, referring to the yachts they have built, write 
on the matter corrected in our last impression. 


Tue Council of the Royal Society have resolved to 
appoint a committee to consider, and, if the proposal be accepted 
to carry out the erection of a national memorial to the late Dr, 
Joule. The committee consists of the ae and officers of 
the Royal Society and of several members of the Council and 
other Fellows. 


Tue Bath and West and Southern Counties Society’s 
1890 Exhibition at Rochester is fixed to commence on Thursday, 
June 5th, and to terminate on Tuesday, June 10th. The meeting 
has hitherto commenced on either a Monday ora Wednesday, an 
the alteration on the present occasion has been made in deference 
= the strongly expressed wish of the Rochester and Chatham Local 

mmittee, 


Ir is prepeced to form a Physical Society in Liverpool, 
which will hold its meetings at University College, and Professor 
Oliver Lodge has consented to be nominated as first president, 
The ae meeting will be held in the —— Theatre of the 
University College, at eight o'clock, on Wednesday evening, 
November 6th, Professor Oliver Lodge in the chair. Local students, 
and all others interested in the subject, are invited to be present, 
The secretary pro tem. is Mr. Thomas Tarleton, 1, Hyde-road, 
Waterloo, Liverpool. 


Tue Gas and Electric Lighting Committee of the Brad- 
ford Corporation have more than exhausted the £15,000 which was 
granted some time ago for the purpose of establishing works for 
supplying the inhabitants of the town with the electric light. At 
a nats | meeting of the Town Council on Saturday last an 
additional sum, amounting to £25,000, was granted in order to 
enable the committee to complete the works begun, and also to 
enable them to meet the extra and unexpected demand for the 
supply of the electric light, 


Wirt the view of affording an opportunity for those 
who are unable to attend the regular course of instruction given 
in the day classes at the Glasgow University to become acquainted 
with the college course, Professor Jenkins has arranged to deliver 
each session, during the next four years, a course of eveni 
lectures, covering, as far as possible, the ground gone over in the 
day classes. The arrang t of the will be as follows :— 
Session 1889-90, ship calculations; 1890-91, stability of ships; 
1891-92, resistance and rolling of ships; 1892 93, strength and 
construction of ships. It will be the aim of the professor to explain 
fully the principles on which the several rules and formule em- 
ployed in ship calculations are based, in order that intelligent 
students may be able to deal with problems that are not embraced 
by the ordinary rules, 


THE prospectus is published of the Virginia Develop- 
ment Company. It is organised under the charter of the Virginia 
Steel Company—name to be changed. The capital stock is to be 
5,000,000 dols., in 50,000 shares of 100 dols, each. The purposes 
of the company are to promote and encourage the establishment 
of mining and manufacturing industries, and such other kindred 
enterprises as it is thought will be profitable in the section of coun- 
try tributary to the lines of the Norfolk and Western and Shenan- 
doah Valley Railroads in the States of Virginia and West Virginia. 
The remarkable development of the mineral resources in that por- 
tion of the State known as South-western Virginia, as ‘shown by 
the shipments of minerals and their products over the line of the 
Norfolk and Western Railroad, is attracting much attention to that 
section, and many new enterprises are being organised, requiring 
the outlay of large amounts of capital. 


Is the construction of kilns, as used by brick makers 
generally, not such as to require considerable attention to do 
reasonably fair work’? Is the burning of all the up and down 
draught kins not really a test of good luck? Does any brick 
burner say before his kiln is burnt that he positively knows what 
kind of a boos he is going to have! He tells us what he expects, 
if no unforeseen interferences occur, which in fact are always 
expected. Why, says the Brickmaker, should the burning of brick 
depend upon so much knowledge and care, such as we hear from 
the old brickyard men is essential! Let us have a kiln that will 
simplify the labour of burning—-a kiln that will automatically 
regulate the even distribution of heat and temperature, Let us 
have a kiln that any ordinary fireman can handle ; a kiln that will 
only burn one even hardness and colour, and do it at a large saving 
of fuel and labour ; a kiln with an arrangement of test sights that any 
ordinary labourer can learn in ten minutes when the bricks are of 
the desired hardness and when to cease rg a kiln in the fire- 
room of which we can hang up printed rules by which the firing is 
done ing hedule, and the results satisfactory, and not 
materially varying in its continuous output or operation. 


Ir is again stated that the tanning of leather is being 
successfully accomplished by a process, the invention of Mr. 1. A. 
Groth, in operation at the tannery of Messrs. Tebbitt Brothers, 
Bermondsey. The apparatus consists of a tank containing a wood 
frame, on which the hides to be tanned are stretched. he tank 
is filled with tan liquor kept warm, and the frame with the hides 
revolves slowly to keep up the agitation, which, in the ordinary 
system, is performed at intervals by hand, A current of electricity 
is conducted to the tank. The current is passed through the 
tanning liquor and the frame, and, acting upon the hides, the pro- 
cess of tanning is said to be greatly quickened. The time occu- 
pied in treating the hides is two weeks as against the three or four 
months occupied in the ordinary —, The practical explana- 
tion of the great saving in time effected by the new process is that 
electricity facilitates the union which takes place between the 
tannin of the bark and the gelatine of the hide during the process 
of tanning. The new process has been in use with one set of 
apparatus—which is — to take the place of from thirty to forty 
ordinary pits—at Messrs. Tebbitt’s tannery for about twelve 
months, the results of working being in every way satisfactory. 


the 55,000 








Ox Monday last, at a special meeting of the electrical 
trades section of the London Chamber of Commerce, Major Flood- 
Page—the chairman—said it had been determined to hold next 

ear in Edinburgh what was called an International Exhibition of 
Electrical Engineering, General Inventions, and Industries, ‘‘Some 
of the rules which had been drawn up were very stringent. He 
thought the time had come when ew connected with the 
electrical industry should speak out, They would agree that exhi- 
bitions, especially when 400 miles away, were every expensive. 
They got very little out of them, and it was neither fair nor reason- 
able that gentlemen in Edinburgh who wanted to make money for 
the people there should call upon others to bear the expense which 
was necessary for such an exhibition, If the electrical profession 
responded, the amount that they would have to expend would be 
measured by tens of thousands of pounds. It was within his own 
knowledge that one firm had spent about £6000 in connection with 
one exhibition, and yet they were unable to trace a single order 
from it. He would therefore suggest—not that they should not 
exhibit—but that they should exhibit on their own terms and not 
on the terms of the exhibition authorities. He would like to point 
out that an electrical exhibition could not be successful without the 
help of the electrical trades section ; in fact, it could not be under- 
taken if they chose to stand out, for they embraced almost the 
entire electrical world.” 
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THE CARDIUM.! 


ILLUSTRATING THE NATURE OF PRIME MOVERS AND 
THE TRUE CORRELATION OF NATURAL PHENOMENA.? 
By JoHN GAMGEE, 
(Concluded from page 331.) 

AvorHer form of cardium made is of ter interest to the 
engineer than perhaps to the physiologist. In it we have two 
columns—the one partially gasified ascending, and the other, 
entirely liquid, descend. Both columns are liquid, and the 
currents are between two ulbs, a circulation continuing normally 
only when both bulbs are maintained practically at the same tem- 
perature. The gaseous cushions, with adequate tension as the result 
of the warmth of both bands, lift or depress the liquid in the oppo- 
site columns, 80 that motion is in one direction, and both vessels 
have in their centres spurting fountains. Here is circulation with- 
out change of physical state in the ascending column, but due to 

us tension. is is a form common, no doubt, in certain plants 
and other lower organisms, and immensely suggestive in future 
mechanical appliances. = ; F F 

‘A new departure in investigation resulting from the invention of 
the simplest apparatus is of re ng greater importance than the 
search for new ideas and theories by the profoundest thinkers. 
Experiments, which can be readily repeated by all in the scientific 
laboratories of the world, are interpreted in a thousand different 
ways by a host of intelligent observers. The new truths ger- 
minate—new thoughts have to be clothed in new language—the 
meagre suggestions of the first observers need rectification and 
expansion, but the solid acquisition of positive data, acquired by 
unprecedented methods, of a definite and undeviating ceemates, 
insure the ressive development of the buman understanding 
and the rejection of false doctrine. Let us look back to the 
achievements of man after Torricelli’s invention and the sugges- 
tions thereon of Des Cartes and Blaise Pascal. The barometric 
experiments on the Puy de Dome may fairly be referred to as 
indicating how much more man depends for his advance on simple 
instruments than on the most brilliant feats of the imagination. 
Advocating the experimental method in the study of wsthetics of 
motion, an eloquent writer has recently said, ‘‘ Longtemps les 
estheticiens se sont imaginés qu’ils a]laient resoudre le probleme du 
beau d’un coup, par un simple effort de reflexion, en se prenant la 
tete a deux mains et en froncant energiquement les sourcils! A 
quoi ont-ils abouti?’ In discussing matter and force, where have 
the philosophers landed us? Mankind for long failed to believe 
in the materiality of our atmosphere, the spirit or essence, as it 
was thought, of every activity. It had to be weighed. The 
simple balance vee + the theory, and accomplished more than 
ages of abstract thought. 

Leibnitz, it is true, gave us a clue of enormous importance by his 
law of continuity, without which the action of the cardium, and 
indeed the relations of every physical phenomenon, would to-day 
be quite inexplicable. Referring to colloidal substances as chemi- 
cally inert, but affected by the smallest changes in their environ- 
ment, the illustrious Graham, whose fame as a philosopher is 
growing so fast, showed how easily they were permeated by dif- 
fusible crystalloidal substances to yield water roth aor by:molecule; 
their existence is a continued metastasis. Ice, which under 
ordinary conditions of formation is crystalloidal, when formed in 
contact with water at Odeg., possesses those properties which 
characterise colloids, ‘‘Can any facts,” says og ** more 
strikingly illustrate the maxim tbat in nature there are no abrupt 
transitions, and that distinctions of class are never absolute.” I 
am quoting from the second edition of Mr. Pattison Muir's treatise 
on “ The Principles of Chemistry,” a work which I have read with 
much pleasure, revealing erudition and an open-mindedness 
reflecting the greatest credit on its author. 

If I have justly referred to the earliest propounder of the law of 
continuity, permit me to record my obligations to Sir William 
Grove, whose address on this subject many may remember. The 
services rendered by Grove to physical science are in my estimation 
second to none, especially if we consider the time he devoted to 
his splendid work. What a comment on the status of science in 
this country that such a man should have earned his living as a 
— e treatise on “The Correlation of Forces” could 
readily be translated by the aid of modern ideas on the correlation 
of phenomena. His brilliant experimental results would then shine 
for ever in a setting which it is not too much to hope a kindred 
genius may provide for them. 

I am not forgetting Professor Andrews, whose demonstrations of 
the direct continuity of the solid, liquid, and gaseous state of bodies 
have revealed interpretations of cosmological phenomena, and 
chemical changes of the highest importance ae most profound 
significance. The natural link between physical considerations 
relating to the cardium and chemical theory is readily apprehended 
if we consider ‘‘ nascent actions.” When we cause the abundant 


the expression ‘ nascent action,’ does in any way help to emphasise 
such considerations as these, I think it ought to be retained in 
chemical nomenclature,” 

Last century Bergmann, attacking Des Cartes’ mechanical 
theory, was very severe on the contemplative method which so 
easily soothes the natural rage for roe all things. The 
aged of truth, he tells us, is corrupted by preconceived opinions. 

n chemical investigations he insisted on studying the composition 
of the body and the explanation of the phenomena. He recom- 
mended that oo pe should chiefly be conducted in ‘‘the humid 
way,” and we well understand the true significance of this sugges- 
tion, if, as I believe, work—action and reaction—resulting in what 
we call chemical change, depends on the interaction of bodies in the 
three physical states without reference to so-called external 
energies, or energy dissipation, as assumed by modern theory. 
With Bergmann I venture to say to-day, “I had rather, with 
Newton, ingeniously confess my ignorance and know few things, 
but those certain and determinate, than with Des Cartes 
explain ge go upon forged or false principles,” A con- 
temporary o _ om was a Jesuit, Claude Francois Milliet 
de Chales, who likewise rejected Cartesianism in language 
of the clearest and most convincing character. His posthumous, 
‘*Traité du Movement Local et du Ressort” like all his 
works, is distinguished by lucidity and sound reason. It is a 
model which I can at this day commend to the most advanced 
physicist, and if I could not replace the little volume of which I am 
the fortunate possessor, no consideration could tempt me to 
with it. sore Jesuit, he was first philosopher, and in discarding 
the initiative of motion in the Deity, he said, ‘‘J’avoue que mon 
sens a peine de s’ajuster a cette fagon de raisonner.” He denies 
the possibility of a body in motion producing motion in another, or 
that a subtle element may be the cause of motion. Movement of 
the medium in which bodies are projected cannot continue the 
motion, and thus de Chales annihilates in anticipation the extra- 
ordinary and involved kinetic theories of gravitation invented to 
anon e this force, most improperly so called, with the mechanical 
theory. 

De Chales recognises the partial continuity of motion by elas- 
ticity, and shows that liquid cannot be elastic unless penetrated 
by a foreign elastic body. His genius then anticipates what I have 
said as to the blood’s elasticity, without which the circulation could 
not take place. He again inveighs against Cartesianism in denying 
the “ matiére subtile,” supposed to be the cause of elasticity. He 
boldly refutes the idea of ‘little voids,” which the Epicureans 
adopted to explain resilience. ‘‘A body,” he tells us, ‘‘is best 
ea and acts better, if all its parts are united,” and thus 

e advocates the law of continuity. 

The “thing” or “entity” heat, which even modern physicists 
have the courage thus to materialise, is as unintelligible and 
unsubstantiated a cause of motion as Descartes’ ‘‘ matitre subtile.” 
For years have I attacked this current theory, which Higgins 
justly characterised as the essence of mysticism. To those who 
still ag conditions of bodies by the title of essences, entities, 
or things, | must recommend Jobn Stuart Mill’s ‘‘ Logic” as a 
corrective, He says: ‘‘ Philosophers have laid their hands on the 
word entity, a piece of barbarous Latin invented by the schoolman 
to be used as an abstract name. The kindred word essence, born 
at the same time and of the same parents, scarcely underwent a 
more complete transformation when, from being the abstract of 
the verb (fo be, it came to denote something sufficiently concrete to 
be enclosed in a glass bottle.” The names phlogiston, caloric, and 
heat have all implied an independent and transportable something, 
just as ‘‘every word which was originally intended to connote 
mere existence seems after a time to enlarge its connotation to 
Fe er existence, or existence freed from the conditions of 
belonging to a substance.” We are told by a distinguished pro- 
fessor of engineering that one of the distinct parts heat performs 
in doing work is ‘‘ to convey itself—z.e. heat—in and out of the 
matter.” He knew all about it, for he states that ‘“‘heat acts in 
matter to transform heat into work by molecular mechanism.” 
Whatever that may be, I confess I do not know and cannot conceive, 
Heat is that state produced by work done on a body, such as fric- 
tion, torsion, hammering, Xc. ; and sound writers, like a Galileo or 
de Chales, would not consider that an effect could at the same 
time be a cause and effect too. A heated body may transmit 
power like a belt driven by an engine, but a so-called heat engine 
never can be a prime mover. As Carnot said in his posthumous 
notes, ‘‘ La chaleur c’est la destruction de la force motrice.” The 
cardium is not a heat engine working between two temperatures, 
as — experimentally before you, and its characteristic of a 
perfect engine is demonstrated by its complete reversibility. I 
regret that it is impossible for me to enlarge on these points; but 
with all the earnestness of acquired conviction, as the result of 
years of labour and research, I] have to state that ‘‘ heat is not 
energy,” and cannot be the cause of complex manifestations of 











evolution of gas in our hermetically sealed apparatus, we perceive 


that it rises, expanding with loss of pressure due to velocity, until 
it reaches the highest point. We know it must be a saturated 
vapour, It is under restraint, but the work done in the fountain 


insures an internal change characterised by condensation, not with 
evolution of conflicting heat, but attended by fall of temperature, 
however slight. Descending, under the combined conditions of 
contact with its natural solvent liquid and surface tension, lique- 
faction is complete. 

_Itis evident that with apparatus of adequate dimensions and 
right construction, the evaporation and liquefaction may affect 
large volumes of included material, whatever it may be. At no 
two points of the circuit can there be absolutely identity of the 
circulating fluids. Its relation to the environment suggests some 
very interesting reflections as to Prevost’s theory of excbanges, 
We are dealing with an equilibrium of action. The cardium, no 
doubt, furnishes likewise a highly interesting example of the 
principle of virtual displacements. If the gas were permitted to 
escape, and underwent modification such as admixture with atmo- 
spheric air, the ready liquefaction would be impossible. 

The physical | povigag before us are due to the interaction of 
solid, liquid, and gas, The energy or capacity for work depends 
on the rate of change and the bodies involved. "An unstable equili- 
brium is disturbed by a comparatively slight effort of the environ- 
ment. Reluctation may not be a happy nor the final word to 
express the action and reaction between our machine or any part 
of the universe and the ‘“‘whole” beyond it; but all observed 
phenomena depend on the ‘Struggle for Change or Development,” 
which is the analogue of Darwin's ‘‘ Struggle for Existence.” 

Traube’s experiments on nascent phenomena, in relation to the 
production of hydrogen a show that it can only result from 
the mutual interaction of three bodies—metal, water, and oxygen. 
If the water be decomposed by the metal alone, hydrogen is 
evolved rapidly and escapes the pursuit of the oxygen molecules ; 
the peroxide appears to be a product of the joint action of the 
metal and oxygen in the molecules of water. 

Hydrogen, imported from without the system, fails to accomplish 
actions which are brought about by hydrogen generated within 
the system, provided this hydrogen be produced at the proper rate, 
and under conditions generally favourable to the action it is to 
perform, 

Referring to this and other instances, Mr. Pattison Muir 
cogently remarks that we ‘‘ become impressed with the conviction 
that chemistry is not the study of this element or that, regarded 
asa kind of matter with certain fixed = properties, but that 
processes of change are the subject matter of the science, and that 
to explain any one of these we must take into account each and 
all of the re-acting bodies, and cach and all of the conditions 
under which the total change is proceeding.” And he adds, “if 

a British Association, paper read before Section A. 

Px The glass ¢ irdium jn its several forms as illustrated is necessarily an 
apparatus requiring great skill in glass instrument mating, and we may 


Taention that those used ly Mr. Gangee are made by Mr. A, Dean, of 
8, Cress-cro:s, Hatton-garden. : . 





P depending on mass x time x space. ‘‘The effect of 
available power of a prime mover is its useful work in some given 
unit of time, such as a second, a minute, an hour, ora day.” Iam 
quoting from Rankine, and I wish to use his words, ‘‘ Energy,” 
be tells us, ‘‘ means capacity for performing work, and is expressed, 
like work, by the product of a force into space.” I wish distinctly 
to state that there is no more earnest believer than I am in the 
great principle of conservation; but when we are told that the 
greatest achievement of this century is the doctrine of conservation 
of that energy which is the product of a ‘‘ force into space,” I con- 
fess that I am bewildered by the implied idea of conservation of 
space, as indeed by the other implied idea of conservation of time. 

Work is a word used to indicate the means whereby resistance to 
change is overcome. Rankine* defines it as ‘‘ the variation of an 
accident by an effort, and is a term comprehending all phenomena 
in which physical change takes place.” In order to comprehend 
this definition it is necessary to state that Rankine applies the not 
very happy expression accident ‘‘to every variable state of sub- 
stances,” and effort toevery ‘cause of variation in the condition of 
substances,” This concrete name work, like all other names we 
may apply to natural phenomena, must be used with precision, 
We must eliminate assumptions which confuse, and this may be 
accomplished if we recognise Nature’s work and the unceasing and 
universal action and reaction of all bodies in the universe on each 
other. Astronomers study the interaction of the stars and planets, 
The physicist and chemist note all conditions affecting the constitu- 
tion and configuration of this and other worlds. The biologist, the 
phenomena of animal and of plant life, and their interdependence 
on each other, as on the perpetual changes in the inorganic world. 
Weare told that work is the result of a force acting upon a body, 
but when we seek a rational definition of force we are not satisfied 
that it is ‘‘any cause of motion,” nor, with Rankine that ‘force is 
an action between two bodies either causing or tending to cause 
change in their relative rest or motion.” No individual substance 
has within itself the power to move another. As Judge Stallo* 
states it ‘‘a constant central force, as belonging to an individual 
atom or molecule—or body—in and he itself is an impossibility.” 
No mathematician, said Professor Clifford in 1873, ‘‘can give any 
meaning to the language about matter, force, inertia, used in 
current text-books of mechanics.” 

An animal is a self-moving machine. There are many moving 
plants, and with even stationary vegetable growth we can pre 
innumerable instances of the upheaval of rocks, the disintegration 
of soil and other disturbances implying enormous efforts, and which 
are going on everywhere spontaneously. The organic body, 
whether capable of independent existence or fastened to the soil, 
manifests from beginning to end the persistent mutability and 
capacity for work which denote active reproduction, growth, and 
decay. An organism is a typical prime mover. Without it there 
is no atmosphere and uo gaseous elasticity. Without air there can 
be no water circulation, and without falling rains no wind and no 
solution of organic and inorganic products for Nature’s system. 





3  Miscell.neous cientific Papers,” p. 2.6. 
4 “The Concepts and Theories of Modern Physics,” by J. B. Stallo, p. 170. 








Each organism is posed of solids to sustain and direct, of 
liquids to flow, and permeating gases with power of indefinite 
expansion, 


As our data and demonstrations accumulate it will be found that 
there is no work that does not ultimately involve a complete cycle 
of operations and the cycle is impossible without the intervention 
of bodies in the three physical states—solid, liquid, and gaseous, 
acting and reacting on each other, The simple nature of this 
action and reaction is noted by liquid and solid bodies falling or 
flowing from higher on to lower levels, and the atmosphere, 
incapable of restraint, and endowed with that elasticity whereby 
as it is produced on the earth’s surface, it expands in all directions, 
carrying with it the moisture or water which is gaseous at all tem- 
peratures, and which by simple diffusion reaches that point in the 
—— where the earth’s attraction compels condensation 
and fall, 

The source of the atmosphere and of its enormous capacity for 
disturbing equilibrium is life. Without living organisms there can 
be no elastic air. Without life there is no work, and the great 
principle of work underlies all and dominates the universe as a 
whole, Since a cycle of operations simult ly affecting solid, 
liquid, and gas, can alone result in work, it results, first, that a self- 
moving body or a self-moving system of solid bodies cannot occur. 
This involves the impossibility of most of the perpetual motion 
machines contrived from time immemorial; it invalidates kinetic 
theories, Secondly, that a liquid can only flow from a higher to a 
lower level, and cannot raise itself. Thirdly, an elastic gas, left 
to itself, diffuses itself everywhere, but no work is or can be per- 
formed by the gas per se. Solids come to rest, liquids find their 
level, and gases can only be utilised when confined in suitable 
apparatus or as parts of a motile system. 

The ancients discovered the true grounds of the doctrine of 
equilibrium. They did not learn the laws of motion whereby we 
determine the conditions of equilibrium disturbance. For this we 








have to from Archimedes to Galileo. Work is the natural and 
inevitable result of every disturbance of equilibrium. It involves 
no waste, and is universally diffused and operative. All said to 


the contrary notwithstanding, there is no method known to man 
of generating power or creating imaginary forces apart from bodies 
or machines to do work. All man can do is to disturb a balance, 
within well defined limits, and so far man has failed to perceive 
the essential characters of the only true prime mover which it is 
possible for him to construct on this principle of equilibrium dis- 
turbance. 

The earliest of human experience is resistance, and Nature’s 
conflict is an incessant action and reaction between opposing bodies, 
work being performed in alternating accelerations, or in modifying 
the physical state of bodies. Newton perceived that this inter- 
action oe mention bodies involved continuity. He condemned actio 
in distans, and the most recent views regarding the projection of 
light tend to show that interstellar ‘‘void,” like the ‘‘rest” of 
bodies, must be abandoned as incompatible with all sound experi- 
ence, 

cig ay is a phenomenon observed when a prime mover 
induces, by work in suitable apparatus, the decomposition of 
electrolytes. Dissociation occurs, and Faraday’s law enunciates 
that the quantity of an electrolyte decomposed in a given time 
varies directly as the intensity of the current. The equivalent of 
the work done—not, as is sometimes said, the energy absorbed, for 
that cannot be—in the decomposition of nine grammes of water is- 
equivalent to that resulting from the combined explosion of one 
gramme of hydrogen and eight of oxygen, whereby these condense 
into water. Thermolysis, or so-called dissociation by heat, is 
invariably the result of a complex interaction of bodies, as when 
gases and liquids, or ——- like steam, are passed throvgh 
intensely heated tubes. The part played in these manifestations 
by the metal, through which a kind of osmotic action is said to 
occur, as also through tubes of porous earthenware, is well under- 
stood, and indicates that thermolysis literally translated is really 
an incorrect designation. Electrical phenomena are, as much as 
heat, the results of work produced by the interaction of gases, 
liquids, and solids, in a prime mover or in chemical transformation 
in a battery. Faraday illustrates beautifully how he failed to 
produce electricity by a jet of steam unless it carried forward par- 
ticles of water, which were forced against the sides of the orm 
Only wet steam produces electricity against a solid body. I cannot 
enlarge upon this question, but Professor Silvanus a, has, 
in his work on ‘‘ Elementary Electricity,” declared, what 1 consider 
to be beyond possible cavil or equivocation, that electricity is not 
energy. It is always the result of work initially due to definite 
interaction between bodies in the three physical states, 

How magnetic phenomena likewise depend on complex inter- 
actions of bodies and the operation of prime movers | need not 
dilate on. There are many here much more competent than I am 
to enlarge on this question. What I wish to enforce is a lesson 
that I am certainly not the first to read to a scientific audience, 
and which Clifford and others have eloquently expounded, viz., 
‘that the expressions, matter, and force, or its correlative energy, 
have been used in physics in a manner not warranted by our know- 
ledge of Nature’s method.” There are no natural forces, but only 
interacting bodies, which are endowed with inertia, elasticity, 
gravity, and which can be made to interact by the mechanic, 
chemist, or electrician, so as to develope heat, chemical change, 
electricity, or magnetism at will. These acquired attributes of 
bodies universally and continuously observed are not, as some have 
imagined mutually convertible the one into the other, but they co- 
exist, succeed each other, and are modified according to circum- 
stances. None are convertible into mechanical work, for they can 
have no possible independent existence. The expression universally 
used of the ‘conversion of heat into work” is a solecism. It is 
apparently intelligent to those who still cling to Aristotelian ente- 
lechies, out I confidently anticipate the event which those following 
us may note, sooner or later, that such expressions must be com- 
pletely abandoned and rendered obsolete in the true interest of 
scientific precision and progress. 

I confess that the persistence with which mathematicians build 
their speculations on the assumption of kinetic theories, after the 
thorough exposure, on logical and experimental grounds, of their 
invalidity, simply amazes me. My experiments on gaseous com- 
pression, already referred to, compelled me, seven years since, to 
reject the kinetic theory of gases. Soon after there appeared 
Stallo’s truly classical work ‘‘The Concepts and Theories of 
Modern Physics,” a work tending, as its author says, ‘‘to eliminate 
from science its latent metaphysical elements, to foster and not to 
repress the spirit of experimental investigation, and to accredit 
instead of discrediting the great endeavour of scientific research 
to gain a sure foothold on solid empirical ground, where the real 
data of experience may be reduced without ontological pre- 

ssions.” He points out that the physicist who insists upon 
impact theories of gravitation, cohesion, or chemical affinity, has 
the same intellectual blood in his veins which coursed in those of 
the old disputants about ‘‘ first matter” or ‘‘substantial forms.” 

‘‘The proposition of the modern kinematist, that the true 
explanation of the phenomena of heat, light, electricity, mag- 
netism, &c., consists in their reduction to the elements of matter 
and motion differs in little else than its phraseology from the 
metaphysical theorem that all the ‘‘secondary qualities” of the 
universal substance are mere specifications or derivatives of its 
primary qualities.” Stallo is tolerant of ‘‘ working hypotheses,” 
though found untenable, so long as they are employed as mere 
devices for holding together facts which have been collected by 
means of or with reference to them. ‘“ But itis otherwise when 
the specialist seems to obtrude his own particular hypothetical fig- 
ment as a finality upon science generally, and to make it the basis 
of assertions respecting the ultimate constitution of things, and the 
universal order of nature.” 

In a review of Mr. H. W, Watson's ‘‘ Kinetic Theory cf Gases, 
as far back as the 29th July, 1877, Clerk Maxwell said, * The clear 
way in which Mr. Watson has demonstrated these propositions 
leaves us po escape from the generality of his results. Some of 
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these, no doubt, are very tichator to us in our present state of 
opinion about the constitution of ies, but there are others which 
are likely to startle us out of our complacency, and perhaps ulti- 
mately to drive us out of all the hypotheses in which hitherto we 
have found refuge, into that state of conscious ignorance which is 
the prelude to every real advance in knowledge.” : 

Reverting to Stallo, we must admit the cogency of his statement 
that ‘‘every valid physical theory is essentially a simplification 
and not a complication, a reduction of the number of unrelated 
facts which it undertakes to account for, and not a mere substitu- 
tion of many arbitrary assumptions of unknown and unverifiable 
facts for a few known facts—that is to say, speaking in the lan- 
guage of mathematics, that every true physical theory is in effect 
a reduction of the ber of independent variables re nting 
the phenomena to be explained. And I show that the kinetic 
theory of gases not only fails to satisfy this requirement, but is a 
complete reversal of a legitimate scientific procedure.” Stallo 
wrote as a philosopher, a close reasoner searching facts amidst the 
fancies of mathematicians and idealists. G. A. Hirn, on the other 
hand, successfully attacked the kinetic theory of gases in a splendid 
memoir presented to the Belgian Royal Acad of Sci in 
1884 entitled ‘‘ Recherches Experimentales et Analytiques sur les 
Lois de l'Ecoulement et du Choc des Gaz en Function de la Tem- 
perature.” Hirn showed in 1882 that the kinetic interpretation of 
the constitution of gases generally admitted was not reconcileable 
with the inevitable conclusion from his experiments, viz.: that the 
resistance of air to the movement of bodies in it is not a function of 
temperature. 

The further experiments detailed in the 1884 memoir prove that 
neither the pressure exerted by gas striking a plane nor the volume 
of a gas flowing under a constant pressure through any opening, are 
immediate functions of temperature, nor do they imply any theory 
whatever as to the intimate constitution of gases. It will not be 
difficult to show that these two facts, entirely experimental, are 
also irreconcileable with any kinetic theory whatever of gases. 
Oculos habend, sed nolunt videre, says Hirn. How is it, he asks, that 
80 Many insist on recognising the cause of motion as motion? How 
can an error in mechanics fasten itself so indelibly as a truth 
amongst somany! It is due to looking at the surface of things, to 
the defect of our classical education; and little by little it becomes 
almost impossible to disengage oneself from the first notions, how- 
ever faulty they may be. A body falls, Ask anyone its cause, 
and the reply is, Quia est in illo, in all its splendour @ la Moliére. 
This reminds one of the scathing criticism by Stallo of Prof 








of what the Pique was. A very similar model yacht was built 
at Woolwich in 1832, and sent by King William IV. as a present to 
the King of Prussia. The earliest of the existing Royal steam 
achts is the Elfin, which was launched at Chatham in February, 
849, after a design by Mr. W. 0. Lang. She is a little paddle 
craft of 93 tons displacement and 181 indicated horse-power, 
measuring 1034ft. long by 14ft. broad, and she now serves as a 
tender to the Victoria and Albert. The Victoria and Albert, the 
chief and finest of all our yachts, is the second of the name, and 
was laid down at Pembroke in 1854 as the Windsor Castle. At 
her launch in the following year, however, she was given her 
present well-known name, while the old Victoria and Albert was 
re-named Osborne, and as such existed until she was broken up in 
1868. The present Victoria and Albert, in spite of her age, is 
almost as fast and splendid a yacht as belongs to any sovereign. 
She is a paddle vessel of 2470 tons displacement and 2980 indicated 
horse-power, 300ft. long, 40ft. 3}in. broad, and drawing 16ft. of 
water. She is capable of steaming at a speed of over 16 knots, and 
the roominess po jet decoration of her cabins and saloons, 
combined with her steadiness at sea and her airiness between 
decks, render her a most comfortable vessel. For signalling or 
ornamental purposes she carries two 6-pounder smooth-bore guns, 
and her crew numbers 151 officers and men. Her original cost, 
including her due share of dockyard charges, was nearly £177,000, 
and she has since cost nearly £390,000. The Alberta dates from 
1863, when she was launched at Pembroke. She also is a paddle 
vessel, with a displacement of 370 tons, an indicated horse-power 
of 1208 tons, a length of 160ft., a breadth of 22ft. 8in., anda 
draught of 7ft. Gin. She is of about the same speed as the 
Victoria and Albert, to which she is now a tender, and sbe has a 
complement of twenty-eight officers and men. The command is 
that of a staff captain ; that of the Victoria and Albert is that of 
a post captain who, while he retains the appointment, is an 
honorary naval aide-de-camp to her Majesty. The youngest of the 
Royal yachts is the Osborne, a commander’s command. The 
Osborne, which was built at Pembroke in 1870, is a paddle vessel of 
1850 tons displacement, 3360 indicated horse-power, and 16 
knots speed. She is 250ft. long, 36ft, 2in. abroad, and of 14ft. 10in. 
draught of water, and has a complement of 145 men, She has 
cost up to date over £274,000, 

The principal German Imperial yacht is the paddle vessel 
Hohenzollern, which was built at Kiel in 1875, and which, unlike 
our own yachts, which are all of wood, is of iron. She has a dis- 





Simon Newcomb’s review of ‘‘Modern Physics.” Newcomb 
asserted that no elasticity i d to the molecules in the 
kinetic theory, but only an insuperable repulsive force which 
causes the molecules to repel each other when they are brought 
sufficiently near together. Stallo justly compares such reasoning 
to that of Molitre in his “ Malade Imaginaire,” when he ascribes 
the hynoptism of opium to virtus dormitiva. 

Those who, like myself, love old books, must know Rowning’s 
“Compendious System of Natural Philosophy,” published in 1744. 
The first words of his introduction apply with equal force to 1889. 
** So wild and extravagant have been the notions of bed neg part 
of philosophers, both ancient and modern, that it is hard to deter- 
mine whether they have been more distant in their sentiments from 
truth or from one another; or have not exceeded the fancies 
of the most fabulous writers, even poets and mythologists.” 
Rowning vigorously criticised Des Cartes. He said: ‘So un- 
accountable are the notions of this great philosopher, that it is 

rising his doctrine should have met with such universal recep- 
tion, and have got so strong a party of philosophers on its side; 
that notwithstanding it was more absurd than the schoolmen’s 
substantial forms, they must all be exploded to make way for 
his ingenious hypothesis.” As a Newtonian, Rowning would 
have explained the action of the cardium, had he seen it, as 
illustrating gravity, cohesion, and repulsi We have Sir Isaac 
Newton’s explanation in his preface to the ‘ Principia.” Referring 
to the phenomena of nature, he says: ‘‘I am induced by many 
reasons to suspect that they may all depend upon certain forces 
by which the particles of bodies, by some causes hitherto unknown, 
are either mutually impelled towards each other, and cohere in 
regular figures, or are repelled and recede from each other.” Have 
we advanced a single step beyond him? The forces survived, 
strange to say, but to add to the obscurity we translate “‘ repul- 
sion ” into ‘‘ heat.” 

The range of experiment in prime movers must, I think, be 
greatly extended by the multiplication of forms of cardia, and 
observers like Stallo and Hirn must, I am sure, enlighten the world 
not a little on the result of varied and innumerable observations 
thus rendered facile. It is, in my opinion, impossible to r il 
the phenomena attendant on the interaction of fluids in the 
cardium to any xinetic ae Every physicist I have shown it to 
knows all about it at once. e heat of my hand is the force, the 
energy communicated to the liquid, and a difference of tempera- 
ture by external cooling at a distance from the part heated, is 
essential to the working of this assumed heat engine. I might 
reply in Du Bois Raymond’s words, that matter is not like a 
carriage to which we can harness, and from which we can detach, 
forces or energies like horses. The properties of a body cannot 
extend beyond it nor be transported to other bodies, Peripatetic 
energies and energy transformations are evanescent figments of a 
fleeting and unsound philosophy. 

We have before usa metallic cardium constructed expressly to 
sbow that in this heat engine temperature may be the same at the 
two extremes, or even greater on the so-called exhaust side, and 
yet the motion, active, Bm and available, is at no time 
arrested nor retarded. We have exhausted mathematical treatises 
on the dynamics of a material system. The assumptions which 
have satisfied the most skilful theorists will have to be modified in 
presence of the one ‘‘ material system” which is the type of all 
capable of independent motion, under the influence of external 
work. The glass cardium is the trasparent type of all that illus- 
trates the law which I have no hesitation to proclaim, and which 
time will prove valid, namely, that work depends on the struggle 
for change in the inorganic, as in the organic world, affecting all 
— or parts under restraint in a boundless environment—the 
Jniverse, 

















ROYAL AND IMPERIAL YACHTS. 


Royat or Imperial yachts are vessels of which the public, as a 
rule, see little and know less. They hold an intermediate position 
between men-of-war and private pleasure craft. They are generally 
officered and manned from the Navy; yet appointment to them is 
always a matter of grace and favour; and after appointment to 
them both officers and men, while not ceasing to belong to the 
Navy, almost invariably enjoy special pay and privileges, and not 
infrequently wear special uniforms. The ambiguous nature of 
these vessels fully accounts for the fact that many of them are not 
mentioned in Lloyd’s “‘ Warships of the World” or in the “ Yacht 
Register.” 

Her Majesty the Queen possesses a number of vessels which 
either are, or have been, reckoned as Royal yachts. Oldest among 
them is the Royal George, which was built in 1813, and which now 
serves as a floating barracks in Portsmouth Harbour for the crews 
of more modern Royal yachts, She is still a handsome and nicely- 
decorated craft, although she dates back to the days when steam 
yachts were things unknown, and althcugh she carried the Queen 
on her Majesty’s first visit to Scotland, nearly fifty years ago. 
Next in point of age is the frigate-rigged yacht Royal Adelaide, 
which was built at Sheerness in 1833, and thereupon taken to 
_ and rebuilt at Virginia Water, where she was launched in 

ay, 1834. She was designed by Sir William Symonds, 
Surveyor of the Navy, on the lines of the crack frigate 
Pique, and, though only 50ft. long, 15ft. broad, and of 50 
tons measurement, she is an exact reproduction in mintlature 











t of 1675 tons and an indicated horse-power of 3000. 
This enables her to attain a speed of about 16 knots. Her length 
is 267ft. 9in.; her breadth 33ft. 9in.; and her draught 13ft. Yin. 
Her complement is 133 officers and men. Her internal fittings 
are very magnificent, and she carries a pair of beautifully decorated 
guns, which were presented to the Emperor William I. by Herr 
Krupp, of Essen. In addition to several small river yachts the 
Emperor William also possesses the model frigate the Royal Louise, 
which has been already mentioned. She lies on the Havel, opposite 
Potsdam, and asa youth, his Majesty displayed, it is said, great 
skill in sailing her. 

The Emperor of Russia is the greatest yacht owner among the 
crowned heads of Europe. Nine years ago, when that anomalous 
triple-screw floating palace called the Livadia was launched at 
Govan, there seemed for a time to be a prospect that the great 
craft would eventually supersede all the Czar’s other sea-going 
yachts; but the Livadia, as a ae, speedily demonstra her 
uselessness, and to-day, renamed the Opyt, she is a transport or 
floating barracks in the Black Sea. She is of 3920 tons displace- 
ment and 10,500 indicated horse-power. The eminently Dutch 
nature of her beauty may be judged from the fact that she is 231 ft. 
long and 153ft. broad. The favourite yacht of the Russian Impe- 
rial family at the present time is the Derjava, a fine wooden bow 
vessel, built at St. Petersburg in 1871. She is of 3346 tons dis- 
placement and 2700 indicated horse-power, and she has a s 
of 15 knots. Her dimensions are:— Length, 310ft. 10in.; 
breadth, 42ft.; and she draws 18ft. 2in. of water. She is probably 
the most magnificent yacht in existence, but she will be ded 
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screw vessel of 300 tons displacement and 270-indicated hors 
4 built in 1856, and now about to surrender her Position jn 
avour of a modern and more pretentious craft.—Times, 








LAUNCHES AND TRIAL TRIPS, 


Messrs, Forrestt and Son, of the Shipyard, Wyvenhoe, and Nop. 
way yard, Limehouse, London, E., launched, on the &th ult. 
from their Wyvenhoe yard, a stern-wheel steamer, 80ft, }y 
30ft. Gin. by 3ft. 3in., fitted with compound surface condensing 
machinery ; cylinders being lin. and 26in, by 24in. stroke. Two 
stern-wheels with feathering floats. The boat is constructed for 
towing barges of light draft on Brazilian rivers. 

On Saturday morning, October 26th, the s.s, Mount Hebron was 
launched from the shipbuilding yard of Messrs, Macllwaine and 
MacColl, Belfast. She is t. long, 41ft. 4in. broad, 22ft. din, 
deep, of the well deck type with cellular bottom, and is built 
entirely of steel in excess of Lloyd's highest requirements, The 
builders are supplying triple engines 23in., 37in., and 60in. dig. 
meter, and 42in, stroke, with two large steel single-ended boilers 
working at 160 1b, pressure, and each fitted with three Farnley spiral 
corrugated furnaces, The Mount Hebron is being built for on 
Smith and Service, Glasgow. 

On Wednesday morning, Messrs, Raylton, Dixon, and Company 
launched asteel screwsteamer, named we Po Seen ang built for Messrs, 
J. Temperley and Company, London and Newcastle. Sheisbuilt with 
partial awning deck, that is, having bridge and forecastle connected 
continuously, and is of the following dimensions :— Length over all, 
307ft.; breadth, 40ft.; depth moulded, 21ft. 4in.; with a carrying 
capacity of 3600 tons. Her engines will be fitted by Messrs, T. 
Richardson and Sons, of 190-horse power nominal, with cylinders 
22in., 35in., 59in., by 39in. stroke. The vessel has been built under 
the supervision of Mr, William Whyte, for the owners, 

On the 24th ult. Messrs, C. S, Swan and Hunter launched the 
Kriembild, a hand 1 delled steel screw steamer ; length, 335ft, 
over all; breadth, 39ft.; depth moulded, 25ft. Yin.; built under 
Lloyd’s special survey to class 100 Al, on the three deck rule. This 
steamer on a long full poop, handsomely fitted up with commo. 
dious cabins for first-class passengers. e engines are by the 
Wallsend pace: J and wn aerate Me of the triple expansion 
type, and capable of indicating -horse power. This is the 
second vessel built by the same firm for the Deutsche Dampfschiffs 
Rhederei, zu Hamburg, under the joint superintendence of 
Captain Schultz and Mr. Henert. 


On the 24th ult. Messrs, Robert Stephenson and Co. launched 
a fine spar decked steel screw steamer, named the Matatua, of 
the following dimensions:—Length, 340ft.; breadth, 41ft. 3in,; 
depth, 28ft. llin. She is the third vessel constructed at this 
yard for Messrs. F. Stumore and Co., of London. The vessel has 
a large cargo poop aft, a long bridge amidships, with cabins for 
gala officers, and engineers, and the crew are berthed in a top- 





lant forecastle. Throughout the vessel’s length is a double 

ttom for water ballast, constructed on the cellular principle, 
The deck and other fittings are of the most improved type, and 
include large steam winches and windlass, and steam steering 
gear. The propelling machinery consists of a set of — expan- 
sion engines of about 1800 indicated horse-power. nH CG, 
Ashlin, of London, has superintended the construction of the ship 
and her machinery. 

On the 26th ult. Messrs. Ropner and Son launched, at Stockton 
a steel screw steamer, the Raisby, built to the order of Messrs, R. 
Ropner and Co., of West Hartlepool. Her dimensions are as 
follows:—Length over all, 282ft. 6in.; breadth, 38ft. 10in.; depth 
moulded, 2lft. llin, She bas been built to the highest class at 
Lloyd's, and is designed to carry 3300 tons deadweight. She has 
a short poop, in which is fitted a handsome saloon, with accommo- 
dation for captain and officers, raised quarter deck, long bridge 





in splendour of internal decoration as well as in size by the yacht 
Polarnaia Swiezda, a twin screw steel vessel, which is now being 
built for the Czar at St. Petersburg. She is of 3346 tons displace- 
ment and 6000-indicated horse power, and measures 314ft. 10in. 
by 46ft. She is expected to steam ata speed of 16 knots, and 
when completed will be the largest craft of her kind in the world. 
Next in size ranks the iron single screw schooner yacht Czarevna, 
of 796 tons displacement and fourteen knots speed, which was 
built at Hull in 1874. The paddle yachts Alexandria and Strielna, 
the screw yachts Slavianka, Marevo, Zina, and Sutka, and several 
sailing yachts, are all considerably smaller. The Alexandria and 
Strielna were built on the Thames in 1851 and 1857 respectively, 
and the Slavianka was launched at Huil in 1874. 

The Sultan is also a large yacht-owner, His finest pleasure craft 
is the Sultanieh, which was built in England in 1861, and is of 2902 
tons oes and 800 indicated horse-power. She is 364ft. 7in. 
long. Then come the Assar-i-Nusret, of 1344 tons and 350 indi- 
cated horse-power; the Medar-i-Zaffer, of the same size and 
power ; the Tevaid, Ismail, Oualir, and Izzedin, each of 1075 tons 
displacement and 300 indicated horse-power; the Stamboul, of 909 
tons displacement and 350 indicated horse-power ; the Rethimo 
and the Sureya. All of these are paddle yachts, and all are of 
British build. 

The Italian Royal yacht is the Savoia, which is, in reality, a 
powerful deck-protected cruiser of 2800 tons displacement and 
4150 indicated horse-power, built at Castellamare in 1883, and 
capable of steaming at a speed of 15 knots. She is 275ft. 7in. 
long, and 41ft. 10in. broad, and she draws 17ft. 7in. of water. 
She is better armed than any other yacht, seeing that she carries 
four 2}in. quick-firing guns, and six machine guns, and has, more- 
over, two torpedo-discharging tubes, 

The chief Austrian Imperial yacht is the iron British-built paddle 
vessel Miramar, which was launched in 1872, and is of 1830 tons 
displacement, and 2500 indicated horse-power. She has a speed of 
rather over 17 knots. She is 269ft. long and 32ft. 7in. 
broad. The somewhat smaller wooden paddle vessel Greif occa- 
sionally does duty as such, but she is not, properly speaking, an 
Imperial yacht, 

e Danish royal yacht is the Dannebrog, an iron paddle vessel 
of 760 tons displacement and 800 indicated horse-power, built at 
oy in 1880 ; her speed is 14 knots. 

he Egyptian yacht is the once magnificent, but now sadly 
dilapidated iron paddle vessel Mahroussa, which was built in 1865 ; 
she is 360ft. long by 42ft. broad, and is of 3142 tons displacement 
and 6400 indicated horse-power. Her speed used, in her palmy 
days, to be 18 knots. The Khedive also possesses a small 11-ton 
screw yacht called the Emirghian. 

The Greek Royal yacht, Amphitrite, is a steel paddle schooner- 
rigged vessel that was built in 1868 at Birkenhead. She is of 
1028 tons displacement and 1800 indicated horse-porwer, and her 
speed is 14 knots, 

The Swedish Royal yacht, Skoldmon, built of iron in 1868, is of 
| 73 tons displacement. Her speed is 10 knots. 

he Roumanian Royal yacht, Stefan cel Marc, is an iron paddle 
vessel of 350 tons displacement and 570 indicated horse-power, 
built in 1866. Her speed is 13 knots, 

The majority of the remaining monarchial countries of Europe 
do not —— sea-going Royal yachts, but utilise small war-ships, 
especially despatch vessels, for the purpose from time to time. 
Monaco, however, is an exception, e new Prince’s yacht 
Hirondelle, late Pleiad, is a British schooner of 105 tons 
measurement, built by Camper and Nicholson at Gosport in 1360. 
She has done much useful scientific work under the command of 
her owner, who is an enthusiastic yachtsman and a naturalist of 
no mean attainment. 

Extra-European Sovereigns are not, for the most part, yacht 
owners, but several Asiatic potentates, including the King of Siam, 
the Mikado, the Sultan of Jobore, and the Rajah of Sarawak, are 
exceptions, The Japanese Imperial yacht is the Suriu an iron 





ing to foremast, short well, top-gallant forecastle, cellular 
bottom for water ballast, four steam winches, multitubular donkey 
boiler, steam steering gear. Being built on the web frame princi- 
ple, her holds will give large stowage for cargo, and her outfit 
includes all the latest appliances for rapid loading and discharging. 
She will be fitted with triple expansion engines, by Messrs. Blair 
and Co., of 900 indicated horse-power, and two large steel boilers 
working at 160 lb. 


On Saturday last Messrs. the Blyth Shipbuilding Company, of 
Blyth, launched a fine cargosteamer, named the Krin. This vessel, 
which has-been built for Norwegian owners, is 260ft. long by 
36ft. Gin. broad and 19}ft. deep, and has been constructed of steel 
to Lloyd’s highest class, on the cellular bottom principle for water 
ballast, with web frames, &c. Her deck arrangements consist of a 
long raised quarter deck and poop, also long bridge extending to 
foreside of foremast. The captain and officers’ accommodation is 
in a bandsome saloon aft below poop deck, while the engineers are 
comfortably provided for in neat cabins amidships. The vessel has 
been built to comply with the Board of Trade requirements for 
carrying grain in balk, There are powerful winches to each batch, 
for the rapid loading and discharging of cargo; aud a patent wind- 
lass is placed on forecastle deck. The steering arrangements con- 
sist of a compact hand and steam steering gear, fitted up in wheel- 
house over the bridge, and there is a screw gear aft. The engines 
are of the triple-expansion types with cylinders 20in., 33in., and 
54in., by 36in, stroke, and 160 1b. ordinary working pressure, and 
will be supplied by Messrs. Black, Hawthorn, and Co., of Gates- 
head-on-Tyne, 

On Saturday Messrs. W. B. Thompson and Co, launched from 
the Caledon Shipyard, Dundee, a steel screw steamer, named the 
Ailsa Craig, for the Clyde Shipping Company of Glasgow. The 
vessel is of the following dimensions :— Length over all, 362ft. i0in.; 
beam, 44ft. 6in.; depth in hold, 25ft. 94in.; gross tonnage, about 
3500. She has been built to the highest class at Lloyd's, and is 
fitted with triple-expansion engines from the Tay foundry of her 
builders. She is constructed upon the cellular system, which in- 
sures a second skin available in case of the outer one being injured, 
the double bottom also serving for the purpose of water ballast, of 
which the vessel carries about 730 tons. Seven bulkheads also sub- 
divide the vessel into water-tight compartments. On the upper 
deck six steam winches are conveniently placed for the rapid 
handling of cargo. Steam for these and other auxiliary engines is 
supplied from a special boiler fired from the upper deck. Steam 
steering gear is fitted in the wheelhouse on the bridge deck, with 
controlling standard in the pilot house on the bridge above. The 
engines are triple-expansion, of 300-horse power, with cylinders of 
23in., 39in., and 63in., with a stroke of 54in.—each engine working 
on a separate crank, Steam is supplied from three single-ended 
steel boilers, at a pressure of 165 1b, per square inch, 


On the 24th ult., Messrs. Harveyand Co., Hayle, launched a beau- 
tifully modelled steel screw steamer, built to the order of Mr, T. W. 
Richardson, of London, and from the specifications and under the 
inspection of Mr, T. A, Adamson, M.1.0.E. Sheis intended for the 
China coasting trade, and her dimensions are:—Length between 
perpendiculars, 266ft.; beam, extreme, 36ft. 6in.; depth of hold, as 
for Lloyd’s, 16ft. Zin. Her carrying capacity is about 2100 tons 
dead weight. She is to be rigged as a two-mast schooner, and is 
constructed on the cellular bottom system throughout for water 
ballast, has a spar deck, raised bridge, on which will be the chart 
and wheelhouse, with flying bridge above. The saloon will be 
underneath the bridge. “A forecastle deck will be forward, with 
wide berth for the crew, and a shade deck aft, with compradore’s 
house underneath. She will be splendidly fitted up in every part 
with the most modern improvements, Her engines, which are also 
supplied by Messrs. Harvey and Co., are tri-compound, of 1100 
indleated horse-power. The high-pressure cylinder is 21}in. dia- 
meter, medium-pressure cylinder 38in. diameter, low-presswre 
cylinder 56in. diameter, with a stroke of 39in, She will be fitted 
with steam starting, reversing, and turning engine, Steam iv sup- 
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A ure of 160 1b. per square inch by two steel boilers, 
plied ot in, in diameter and 10ft. long, fitted with six of Purvis’s 
ar nt ribbed flues. She is also fitted with two steam winches, 

team steering gear, and patent steam windlass, which can be sup- 
‘ed with steam from main or winch boilers, the connection being 
made with an Auld’s patent reducin, valve, 

On the 28th ult, Messrs. James and George Th 1 


had 


months, making a total increase of 15 percent. The decision affects 
North and South Staffordshire, Shropshire, Worcestershire, Derby- 
shire, Lincolnshire, Northamptonshire, and Lancashire. 

The coal trade is extremely firm at date, prices being 2s. more 
than this time last year for manufactured sorts and 2s, 6d. for 
household, There is not so much sewer going on just now by 

t 





sJasgow, a steel cruiser of the protective deck type named the 
aa alle for the British Admiralty from designs by Mr. W. 
i White, and intended specially for the protection of the 
‘Australian colonies. is vessel is one of five similar cruisers form- 
ing the ‘Australian squadron, which is also toinclude two torpedo 
: bee It was decided at a conference held about three years 
o that the home Government should build and equip five cruisers 
and two gunboats, while the colonies should pay interest on the 
first cost at the rate of 5 per cent., the maximum to be £35,000, 
that they should also pay for maintenance and manning of 
three of the cruisers and the two gunboats, the maximum 
in this case being £91,000. _ The other two vessels are to be 
kept in reserve in Australian waters, and to be manned 
in the event of war at the expense of the home Government. The 
agreement lasts for ten years, and only terminates then if notice 
has been given two years previously. On the termination of the 
agreement the vessels remain the property of the Imperial Govern- 
ment. The five cruisers are alike. The dimensions are—length 
between perpendiculars, 265ft.; breadth, extreme, 41ft.; and the 
displacement will be 2580 tons at a mean draught of 15}ft. The 
armament includes eight 4°7in. quick-firing guns on central pivot 
stands. These weigh over two tons each, and a shot weighing 
45 lb, may be thrown with sufficient velocity to penetrate rather 
more than 10}in. of wrought iron at close range. The other guns 
are eight three-pounder quick-firing, several machine guns, and 
four torpedo tubes. The propelling machinery consists of a set of 
twin-screw triple-expansion engines standing vertically, and they 
are designed to revolve at a great speed. On a four hours’ trial 
the engines, under forced draught, are to develope 7500 indicated 
horse-power, and give the ship a speed of nineteen knots, and on a 
twelve hours’ trial, under natural a the power indicated is 
to be 4500, and the speed 174 knots, e ship has a coal endur- 
ance equal to 6000 knots at ten knots speed, and of 1300 knots 
at full speed. Accommodation has been provided for a crew of 
190 men. 








[THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 
Tue markets here this week are a good deal disorganised. This 
arises out of the extraordinary upward movements in the Scotch 
and Cleveland markets, A rise of 6s. ~ ton in the first two days 
of this week in Glasgow and Middlesbrough pig prices, and with 
every promise of further rapid advances, is an event unlooked for 
in this district, and prices on these Exchai are necessarily upset. 

On ’Change in Birmingham this—Thursday—afternoon the 
situation was greatly discussed, and much animation existed in all 
circles. The Exchange was crowded, and sellers talked very loudly 
of higher prices. The quotations of Midland imported pigs were 
very largely withdrawn, agents being under instructions from prin- 
cipals not to quote. Buyers, therefore, had to be satisfied with a 
denial by many sellers of quotations, and in other cases the prices 
asked were such as wholly to stop present business. 

Derbyshire and Northampton agents who were prepared to-day 
to quote at all asked 66s. to 67s., delivered to stations in tbis 
district, for Derbyshire sorts. This is an advance on the week of 
4s, per ton, and on the fortnight of 6s. or 7s. Even at these prices 
only small parcels were offered. 

Lincolnshire pigs were very difficult to ascertain a correct quota- 
tion for. Sellers declared that, considering the Scotch and Cleveland 
advances, their price ought to be 70s. But such a figure is out of 
the question. Business in Lincoln pigs was therefore at a stand- 
still, and indeed in many other classes of pigs also. 

Hematites showed wonderful strength, and sellers called atten- 
tion to the fact that already—much sooner than they had expected 
—their prophecies on quarter day had been realised, and mixed 
numbers at Barrow had become 70s. per ton. This is a rise of 
nearly 10s, in only three weeks’ time, and makes the price down 
here nearly 80s, per ton. 

It will take a few days for the market to settle down to anything 
like business. As things are at present, sellers and buyers are 
alike afraid to operate. No one knows what to ask, and no one 
knows what it is safe to pay. They are troublous times for 
buyers, but it will be well for the latter not to lose their heads. 
Caution at such a time as the present is the wisest of proceedings, 
Staffordshire pigs are in some degree similarly a trl 4 but hardly 
to the same extent as Midland sorts. It is, however, hardly pos- 
sible this week to quote Staffordshire prices with any correctness, 
makers being uncertain what to ask. mand at the furnaces con- 
tinues excellent, and every ounce of the make is going away freely. 
Producers reported this afternoon in Birmingham that they were 
booked well ahead, some of them to the end of March; but the 
cautious ones have done their best to prevent filling up their con- 
tract books so far. 

The finished iron market is a good deal unsettled in sympathy 
wita pigs. No one knows exactly what course to take, and the 
policy mostly pursued to-day was a waiting one. 

Ironmasters are well sold for the present, and the mills and 
forges have ample work. They do not therefore desire to increase 
their responsibilities just now, and especially so in face of the 
excited advances in pigs this week. 

The extent of business done this afternoon in finished iron was 
consequently small. Plenty of inquiries were about for sheets, 
bars, hoops, and strips, but makers were very chary in coming to 
business in other than those instances where buyers were prepared 
to give sensibly advanced prices. 

Unmarked iron makers very freely quoted 5s. advance on bars, 
hoops, sheets, and plates, and buyers held back. Marked bars 
remained very firm at £8 10s., with £9 2s, 6d. as the Earl of Dudley's 
price, and sheets and plates of the list houses were £10 per ton. 

Common bars, before £7 10s., were to-day quoted £7 15s., and 
hoops, before £8, were by some makers quoted £8 5s. per ton, The 
sheet makers were more than ever determined not to sell at the 
minimum Association rates, and £9 5s, for doubles, £8 15s. singles, 
and £10 5s, lattens, were the lowest quotations for forward sales. 
Some makers even asked a further 2s, 6d. to 5s, on these prices, but 
buyers would not give it. 

Galvanised corrugated sheets continued, as last week, to show 
great variation in ay and while £13 10s, was still named as a 
price at which doubles in bundles might be had delivered Liver- 
wegen the South American trade, other makers quoted £14 10s, 
per ton. 

Steel was in large demand for all descriptions alike, plates, 
sheets, blooms, and billets. Supplies from other districts were 
very short, and consumers had to be satisfied with part deli- 
veries. At the local steel works pressure is being put upon the 
melting and the rolling plant to get out the requisite quantity of 
work. Prices are exceedingly strong, and in the face of the 
advance in hematites of 8s, to 10s. in the past three weeks are 
largely nominal. 

As ’Change closed it was announced that the steel makers had 
met and advanced prices 10s., making singles £9, doubles £9 10s. 
and later £1010s. The marked bar ben ard met, but adjourn 
for a week, when 10s, advance is likely to be declared, making 
marked bars £9. Steel makers refused to quote except at 15s, 
advance. Ni orthamptonshire and Derbyshire pigs, 62s. 6d. to 65s. 
_ Blast furnacemen’s wages will be advanced next week. A meet- 
ing of the proprietors has been held in Birmingham, at which it 
was décided to advance the men’s wages 5 per cent. from the first 
pay day in November. This is the third advance within twelve 








coal hants as is usual at this time of the year. The explana- 
tion is stated to be that coal merchants are finding stocking, entail- 
ing as it does waste in the making of slack, to be scarcely worth 
while, except under unusual circumstances, 

e@ engineering trades continue busy. For mining and 
irrigating machinery, South Africa is still an excellent customer for 
local firms. Railway bridge work is in request for India and 
Australia, as well as for British railway companies. Several good 
orders have lately been received for mill rolls for ironworks both 
in the North and in the Midlands, Those firms who usually get 
orders for war material are very busy. 

The Galvanised Iron Hollow Ware Association is still trying to 
bring about more uniformity in selling prices, and at a recent 
meeting it was decided to recommend the trade to make 7s. per 
dozen the minimum for 12in, buckets of 361b, and 381b. weight. 
Up to within three or four weeks ago the sale price in some cases 

been as low as 5s, 6d. and 6s., and it was shown at the late 
meetings that deliveries were even being made to the ports at ld. 
to 4d. per dozen below the actual price of the goods. It is 
calculated that at present prices of iron these articles cannot be 
manufactured for less than 6s. 8d, to 6s 10d. per dozen, hence the 
necessity for raising prices, 

The leading japanners and tin-plate firms in Wolverhampton 
have met and determined to take combined action in order to 
recoup themselves for the extra cost of materials. An advance 
was deemed imperative in consequence of the enhanced cost of iron 
and steel, coal and coke, and circulars have been issued announcing 
a uniform reduction in di t of 34 per cent, on gross goods and 
an advance of 5 per cent. on net goods, This leaves the discount 
on gross goods at 30 per cent. A few firms except brass and copper 

s from the present advance, but in these instances a revised 
ist had previously been issued. 











NOTES FROM LANCASHIRE. 


(From our own C 

Manchester.—The general outlook of the iron trade of this district 
is becoming serious, Not only are prices for all descriptions of 
pig iron ee advancing, but makers, in most cases, are declining 
to sell at all, and stocks held in public stores continue to be heavily 
drawn upon. A very large proportion of the business at present 
being done is now purely of a speculative character, as the principal 
consumers, being mostly well bought for a considerable time ahead, 
are not in the market at pom for anything like large quantities, 
and it is questionable whether the top prices are being realised 
upon any really large “— of business, Certainly makers are 
not selling very much, and, in fact, they are already so heavily 
booked that they have comparatively very little iron that they can 
place upon the market, and this they seem to prefer to hold for 
the present. The bulk of the transactions which have been put 
through are consequently either in warrants or in iron held in 
second hands, and what may be regarded as really legitimate trade 
represents comparatively only a small item in the operations now 
going on in tke market with so much excitement. hat it will all 
ultimately lead to is a problem which it would be at present very difti- 
cult to solve; there are no doubt very large requirements for actual 
consumption whilst the quantity of iron which is going away for 
shipment is larger than it has been for many years past, but con- 
sumers in many cases have bought iron more than sufficient for 
their requirements for a long time ahead, and in some instances 
this iron is being re-sold at the high prices that are now obtainable. 
Speculative operators are forcing up the market to an extent which 
may more than possibly tend to cripple legitimate trade, and the 
future course of the market is regarded with no little anxiety. 
One feature of weakness is the fact that finished iron, at any rate, 
so far as local makers are concerned, has not followed the upward 
movement in pig iron, and even at their present rates manufac- 
turers find new business somewhat difficult to obtain, especially for 
shipment. This would seem to indicate that the advance in raw 
material, notwithstanding the evident scarcity of supplies, is being 
forced on a point that canscarcely be maintained by legitimate trade. 

There was again a very strong iron market at Manchester on 
Tuesday, with a considerable advance in prices upon those ruling 
last week, which has been followed by a still further upward move- 
ment. For pig iron there bas been an active inquiry, especially 
from merchants and dealers, but consumers have not been 
buying largely, although where they are not well covered 
there has been an anxiety to place out orders, and any iron that 
makers have been disposed to sell has been readily bought up at 
full rates. Lancashire makers have been quite indifferent about 
booking further orders at present, and any business they have been 
disposed to entertain has not been accepted at anything under 
akout 62s, 6d., less 24, for delivery equal to Manchester. District 
brands are now serge altogether out of the market so far as 
makers are concerned. One or two parcels of Lincolnshire which 
makers were disposed to sell on Tuesday were quickly taken up at 
about 63s., less 24, for delivery equal to Manchester; but this was 
followed by prices being put up fully 1s, to 1s. 6d. per ton, and 
since then makers have declined to sell at all. Derbyshire has for 
the last week or so been practically withdrawn from this market, 
and no quotations are now obtainable from makers, whilst 
merchants who hold Derbyshire brands also show an indisposition 
to sell, The continued rapid advance in warrants has necessarily 
had its effect upon outside brands offering here. On Tuesday good 
foundry brands of Middlesbrough might have been bought at about 
65s. 4d., net cash, but they have since gone up to about 67s. 10d., 
whilst Scotch makers have declined to quote at all. Iron already 
held in second hands has, however, been offered at about 65s. for 
Eglinton, and 68s. for Glengarnock at the Lancashire ports; but it 
is questionable whether sellers could now be found at this figure. 

In hematites there has been a continued very strong advance, 
with very few sellers, On Tuesday good foundry brands might be 
bought at about 80s, to 82s, 6d., and at the top figure business 
was reported to have been done, but there has been a further 
stiffening since then, and what was the maximum price on Tuesday 
would be the minimum figure at which sellers would now be pre- 
pared to accept orders. 

Steel plates, suitable for boiler-making purposes, are firm at £10 
per ton for delivery to consumers in the neighbourh of Man- 
chester, and although buyers seem chary about paying this figure, 
makers, with the continued advance in the raw material, are not 
only in no position to give way, but in all probability will have to 
hold out for higher prices, 

In the manufactured iron trade there is a steady business doing, 
and with makers mostly sold for several months ahead, they are 
firm at their full quoted rates, which remain at about 47 5s. for 
local to £7 10s. for North Staffordshire bars, £7 10s. to £7 15s, 
for hoops, and about £9 5s, for sheets. Staffordshire makers 
seem to have no difficulty in getting their full prices ; but in the Lan- 
cashire district business, even at £7 5s, per ton, seems somewhat 
difficult, For forward contracts present full prices are no doubt 
readily obtainable, but shippers are holding back from placing out 
their orders, and foreign manufacturers are apparently being 
placed in a favourable position for competing with English iron. 

Prices for pig iron still cing omy upwards, and makers 
very indifferent about selling. rbyshire makers not quoting. 
Lincolnshire, 65s. 6d., less 23 ; Middlesbrough, 66s, 10d. to 683. 4d. 
net, according to brand, del d Manchester ; Eglinton, 66s. to 
66s, 6d. at Lancashire ports, and only cbtainable through second 
hands. Hematites firm at £8 2s. 6d., delivered here. 

In the metal -market’ theré have been some fairly large trans- 
actions in copper during the week with a steady hardening up in 








prices. For manufactured goods the Association list rates remains 

unchanged, but there is a very brisk demand all round ; and with 

makers heavily scld for several months to come, buyers who are 

oe want have to pay special prices to secure early 
elivery. 

The condition of the engineering branches of industry remains 
without any material c from what I have repo of late. 
In all departments exceptional activity is being maintained, and 
many of the leading firms are quite unable to entertain for any- 
thing like reasonable delivery the new business which is being 
offered to them. The last monthly report issued by the Steam 
Engine Makers’ Society shows no material alteration as regards 
the general position of employment throughout the country. The 
unsettled state of affairs in the London district, where a number 
of minor disputes are indirectly affecting members of the above 
society, has tended to slightly increase the returns as to out-of- 
work benefit, but nothing to very appreciably affect the general 
average, which remains at considerably under 1 per cent. of the 
total membership. In the various districts connected with the 
society, the reports continue very satisfactory as to the state of 
trade generally. Locomotive builders, stationary engine builders, 
boilermakers, marine engineers, and machine too] makers are all 
very busy, and likely to be so for some time tocome. Amongst 
machinists in the Lancashire district there is quite exceptional 
activity, most of the large firms being kept constantly on overtime 
to complete the orders they have in hand, the larger portion of 
which are for shipment abroad to India, China, and other places. 

In the coal trade house fire qualities are moving off very slowly, 
and rather lower in price, if anything. Steam and forge coal, 
although in good demand for ironmaking purposes, are plentiful 
in the market, and not quite so firm as they were. For engine 
fuel there is a very brisk demand, and in the West Lancashire 
district colliery proprietors are advancing their list rates 6d. per 
ton, but the Manchester firms are making no general upward 
movement, At the pit mouth the better qualities of house coal 
can be bought at 11s. to 11s, 6d.; seconds, 9s. 6d. to 10s.; common 
house coals, 8s. to 8s. 6d.; and steam and forge coals, 7s. 3d. to 
7s, 9d.; burgy is now firm at 5s. 9d. to 6s. 3d.; best slack, 4s, 9d. 
and foes 3d., up to 5s, 6d.; and common sorts, 4s, 3d. to 4s, 6d. 
per ton, 

In the shipping trade there has been less doing, and with 
plentiful supplies at the ports on the Mersey, prices are rather 
easier, good qualities of steam coal not averaging more than 8s, 9d. 
to 9s, 3d., and good house qualities, lls. to 11s, 6d., delivered at 
the high level, Liverpool, or the Garston Docks, 

Barrow.—A further upward movement is noticeable in the 
hematite pig iron trade, and the improvement seems to be more 
marked in hematite than in Glasgow and Middlesbrough iron. The 
demand from all sources is full and large, and both on home and 
foreign account very large sales are noted, and the demand is as 
brisk and as full of life as it has been at any time in its history. 
Prices have been advancing in leaps and bounds, and are now 
quoted at 72s. 6d. per ton for parcels of Mixed Nos. of Bessemer 
iron, net f.o.b., with No. 3 forge and foundry iron at 71s. 6d. 
Prices are still buoyant, and some of the large users of hematite have 
bought largely of hematite warrants, with the view of having a large 
surplus stock in the event of the threatened exhaustion of suppli 
‘The market is very excited, anda belief isgaining ground that makers 
in the early future will not be able to deliver much iron, no matter 
what prices are offered. They are at present very fully sold 
forward, and a large business has lately been done for both prompt 
and forward delivery, so that makers are getting their bands well 
tied ; on the otber hand, a large local steel trade is being done, 
and that swallows up a large proportion of the output of pig iron. 
Stocks are smaller than they have been for years, and there is no 
possibility, under present circumstances, of their accumulation. 
The steel trade is a most active branch of industry; makers are 
very fully supplied with orders, and the demand is not only active 
but pressing. Rails have advanced to £6 per ton for heavy 
sections, to £6 10s. for light sections, and to 47 for colliery rails, 
and at these prices there is plenty of business offering. 

In steel for shipbuilding purposes there is a very active trade 
doing, and orders are being offered for a considerable amount of 
plates, angles, channels, and other sections, but makers are so 
heavily sold forward that they cannot book new orders requiring 
early attention. Business in billets, tin bars. hoops, blooms, slabs, 
and castings is on a large scale, and prices are steady at recent 
advances. 

Shipbuilders and engineers do not report any new orders, but 
the inquiry is active and all departments are busy. Iron ore is 
firm at the recent advance in prices, which is maintained with much 
firmness at from 13s. 6d. to 15s, per ton. Coal and coke firmer at 
advancing prices, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE upward bound in values of iron still continues, and large 
profits must have been made by large holders within the past few 
days. While [ write hematites are quoted at 82s. 6d. per ton, 
which is an advance of 10s. on the week. Forge and foundry iron 
are 56s, and 60s. per ton respectively, these figures showing an 
improvement of 3s. on the week. Bessemer billets, of course, 
have gone up in proportion, and a similar remark applies to all 
kinds of merchant steels, 

Manufacturers are slowly, but steadily, obtaining better prices 
for their productions. This is particularly the case in the cutlery, 
file, edge-tool, and saw departments. It is found much easier to 
raise values in the home market than in the foreign, where the 
German rival is met at every turn. The recent advance of wages 
in the file trade has enabled the masters to issue a new list of 
prices, which show a considerable increase, Each firm is acting 
at its own discretion, it having been found inexpedient to adopt 
uniform action as to amount to be raised and date of doing it. The 
operatives obtain their higher wages on November 18th. 

The miners’ agitation for another 10 per cent. advance proceeds 
apace. Meetings have been held in most of the colliery districts 
this week. They are also agitating at the same time for eight 
hours from bank to bank, believing that eight hours is long enough 
for man to breathe impure air. Mr. Edward Cowey, the president 
of the Yorkshire Miners’ Association, addressing the miners of 
Kiveton Park, said their association was spreading from Halifax to 
Worksop, covering a space of nearly seventy miles from one end 
to the other. There was scarcely a colliery in the county but what 
they bad under their banner. The resolution of the Yorkshire 
Association, submitted at the recent Miners’ Conference, was to the 
effect that the whole of the notices of the men then represented 
should be tendered in December, to finish on the last day of the 
year, so that they could make new contracts for eight hours from 
bank to bank from the beginning of January. Mr. Cowey com- 
mented strongly on the employment of men by ‘‘butty men,” and 
the disadvantages arising from it, and said even now there were 
women working in Lancashire on the pit brow for twelve hours a 
day, and some men, if they could not make a good wage working 
ten hours a day, worked twelve, and sometimes fourteen. Eight 
hours was long enough for any one to work below, and the man 
who could not get his living in that time had better go to the 

lough. 

A very fine business is at present being done in spades, forks, 
shovels, and other farming and gardening tools, and inall the parts 
of agricultural and domestic machinery. A meeting is about to be 
held to advance prices, as has already been done by the houses 
engaged in the heavy trades. This is the season when makers 
commence stocking in anticipation of next season’s demand, but 
up to the present they can dispose of all they make. The War- 
= are soliciting tenders for 2000 shovels for the land service. 
sontracts for other goods of a similar description are being largely 
placed. The shovel manufacture is comparatively a new industry 
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n Sheffield, but it has assumed very important dimensions of late 
years. 

The Council of the Agricultural Engineers’ Association have 
ssued a circular, dated October 23rd, intimating that they have 
had under ideration the question of advancing the prices of 
agricultural machines in consequence of the rapidly increasing cost 
of production in materials and labour. A question was raised as 
to whether it would be better to recommend an advance in price 
or a reduction of discounts, which in the a of the meeting 
should be equivalent to an advance of not less than from ten to 
fifteen per cent. With a view of securing united action, the 
Council determined to ascertain the views of the members on the 
subject, and they have, therefore, asked each firm to state what 
they think should be done to get more money for their goods. It 
is re; ed as exceedingly desirable to have “a proj under- 
standing on the subject.” You will remember I ad you some 
some time ago that the makers of the heavy machinery, 
such as traction engines, harvesters, &c., had decided to advance 
prices by 5 per cent. This resolution, which was come to at Lin- 
coln, was naturally the predecessor toa similar movement in the 
lighter articles, 

Further railway orders recently given out include five’ hundred 
wages for the Glasgow and South-Western Railway Company, 
and 1000 pairs of tires and wheels for the Central Argentine Rail- 
~_ Company. Sheffield firms have not succeeded in getting these 
orders, and they really do not mind much, as they are heavily 
booked in all kinds of railway material. 

The Sheffield Gas Company’s employés have made a demand for 
advances of wages from 6d. per day to 2s. per week, and a reduc- 
tion in the hours of labour to eight per day. At seem they say, 
the majority of them work twelve hours per day. ey also require 
additional overtime and extra holidays. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade has been in an excited condition 
throughout the past week, and prices have advanced at an almost 
unprecedented rate. The attendance at the market held at 
Middlesbrough on Tuesday last was unusually large, and the gene- 
ral tone was more animated than ever. The demand for iron is 
evidently greater than the supply, and the upward tendency, 
which is the natural consequence thereof, is being enormously 
accelerated by speculation. In this both those conversant with the 
trade and others entirely unconnected with it and ignorant of it 
are equally taking At the inning of last week, No. 3 
g-m.b, was sold at 51s. 34. per ton, but by Tuesday last it had 
advanced to 58s. 9d., being an increase of no less than 7s. 6d. per 
ton in eight days. Hematite iron has advanced still more, the 
value on Tuesday being 9s. 5d. per ton bigber than on the previous 
market day. It is indeed now difficult to buy iron at all, as most 
makers have sold their output for some time to come, and their 
stocks are nearly exhausted. Forge iron is nominally worth 
57s. 6d. per ton, but is not easily obtained even at that price. 

Warrants, the value of which has a great effect upon that of 
makers’ iron, were on Tuesday sold at 58s. 9d. per ton, a price 
which is only a few pence less than is asked for Scotch pig iron. 

Messrs. Connal and Co.’s stocks are still decreasing at a rapid 
rate. At Middlesbrough, on Monday last, they held 162,821 tons, 
which represents a reduction of 5275 tons ina week. Their Glas- 
gow stock was at the same time 985,596 tons, being a decrease of 
4714 tons. 

The shipments of pig iron from the port of Middlesbrough this 
month are dikely to be beyond all precedent. The exports up to 
Monday night bad reached 102,048 tons. 

Owing to the rapid rise in the cost of raw materials, as well as of 
labour, finished iron makers have further advanced their prices. 
Their quotations on Tuesday were as follows, viz.:—Ship plates, 
£7 10s. to £8 per ton; common bars, £7 10s. to £8 ; and angles, 
£7 5s. to £7 10s., all f.0.t. at makers’ works, Jess 24 per cent. dis- 
count. Steel makers have raised their prices 10s. per ton. Ship 
plates are now quoted at £8 10s., angles at £7 15s., and heavy rails 
and billets at £6 5s. 

In the sudden death of Mr. Alfred Clayton Hill, general 
manager of the Clay-lane Ironworks, South Bank, near Middles- 
brough, at the comparatively early age of fifty-four, the Cleve- 
land district has lost one of its ablest engineers. Mr. Hill came 
originaily from Monmouthshire, but has been resident in Middles- 
brough for more than thirty years. He hada very large experi- 
ence in blast furnace construction and management, and in all per- 
taining thereto. He was one of the first to adopt sectional boilers 
and compound engines for blowing p For two years he 
was president of the Cleveland Institution of Engineers, and was 
one of the few remaining original members. Two or three years 
since he was on a shunting engine, which owing to an unfortunate 
misunderstanding, collided with another engine coming in the 
opposite direction. He was considerably injured, but after a time 
seemed to recover his health entirely. It is to be feared, however, 
in view of the suddenness of his death, that some permanent 
injury was inflicted. He leaves a widow and four children to 
mourr his loss. 

Another well-known North-country employer has just passed 
away, in the person of Mr. Wm. Cochrane Carr, proprietor and 
manager of the South Benwell Colliery and Fire-clay Works, near 
Newcastle-on-Tyne. Mr. Carr was a self-made man, having 
gradually worked himself up from the position of an ordinary 
operative. At his death he was seventy-four years of age, and 
until about two months since attended regularly to business, He 
had a wide experience of coal mining, and had recently largely 
extended and improved the plant at his own colliery, and thereby 
considerably increased the output. 

Steamers are now being constructed with a special view to their 
passage through the Manchester Ship Canal. One was launched 
on Saturday last by Messrs. Wigham, Richardson, and Co., of 
Low Walker-on-Tyne, capable of carrying 6000 tons, besides 300 
tons of bunker coal. The masts are arranged so that the vessel 
can pass through the canal without interfering with any of the 
bridges crossing it. 

The Skerne Ironworks, Darlington, in respect of which so many 
shareholders and others have unhappy memories, have just been 
veritably cleared off the face of the earth. Some weeks ago the 
loose and fixed plant and hinery was di d of, the buildings 
and roofs being still left. An attempt was made to sell all that 
remained in one lot, but although there were 23 acres of land, 
only £2010 was bid, and the lot was withdrawn. The buildings 
were then sold without reserve, only very low prices being realised. 
As soon as they are removed nothing will be left except the bare 
land, which presumably will revert to its original agricultural 
condition. 

Though strikes are all the fashion at present, and they are en- 
gaged in with alacrity on very small provocation from employers or 
their representatives, it is not often that they occur with the 
object of punishing a fellow-workman for the use of unparliamen- 
tary language. Yet this seems actually to have occu the other 
day at the works of Messrs, Thomas Richardson and Sons, of West 
Hartlepool. A dispute arose between two of the labourers in the 
foundry, in the course of which one intimated to the other, in 
language more forcible than elegant, that a strict regard for accu- 
racy was not his distinguishing characteristic. This declaration 
was deeply resented, and the sympathy of the other foundr: 
labourers, to the number of about fifty, was sought and obtained. 
The dismissal of the offender was demanded, and when the em- 
ployers demurred to the adoption of so stringent a measure, 
twelve hours’ notice was given by the fifty to cease work unless 
they could have their way. So far they have not had their way, 
end so they are out on strike. The union secretary for the dis- 
trict appears to bave since written to the firm saying tbat the 
strike occurred without his conscnt cr Enewledge, and promising 
an investigation 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE Glasgow pig iron market has been in an exceedingly active 
and excited state this week. The amount of business done has 
been very great, and the brokers have been busier than for a long 
time past. All kinds of warrants—Scotch, Cleveland, and Cumber- 
land—have shared in the demand, and the advances in price have 
exceeded in extent anything that has been usual for many years, 
In the course of five days Scotch warrants advanced 10d., 
Cleveland 8s., and Cumberland 9s. 6d. per ton. There have, of 
course, been fluctuations, and it will not be surprising should these 
be comparatively violent in their character for some time. The 
past week’s shipments of Scotch pigs amounted to 9084 tons, 
against 8662 in the same week of last year; and of the total 2508 


tons were dispatched coastwise, 990 to Holland, 1770 to Germany, 
200 to Italy, to France, 403 to Australia, 1594 to Canada, an 
720 to the United States. The reduction of stock in the warrant 


stores continues at the rate of about 4000 tons a week. 

The current prices of makers’ iron are:—Gartsherrie, f.o.b. at 
Glasgow per ton, No. 1, 75s.; No. 3, 65s,; Summerlee, 75s. and 
65s.; Langloan, 76s. and 66s.; Coltness, 75s. and 65s.; Calder, 
72s. 6d. and 62s. 6d.; Clyde, 70s. and 60s.; Carnbroe, 63s. and 61s. ; 
Monkland, 61s. and 60s.; Govan at Broomielaw, 61s. and 60s.; 
Shotts at Leith, 72s. 6d. and 64s.; Carron at yee 73s. and 
63s.; GI at Ardrossan, 72s. 6d. and 6d.; Eglinton, 
61s. and 60s.; Dalmellington, 62s. and 61s. 

The prices of Cleveland and Cumberland pig iron have advanced 
further in the Glasgow market within the past week than have 
those of Scotch warrants. It is pointed out that while since the 
beginning of the year Cleveland warrants in stock have decreased 
from 254,971 tons to 164,088, or about 37 per cent., the stock of 
hematite has only fallen from 426,151 to 379,110, or about 11 per 
cent.; and it has been argued that neither the present rate of 
——_ from Cumberland, nor any other p t of extended 
outlet, justifies the extraordinarily rapid rise in that class of iron. 
But whatever weight may be attached to this view, the fact re- 
mains that Cumberland hematite has met with a very brisk demand. 
Tt is also pretty well known that the production of hematite in 
Scotland falls considerably short of the present requirements of 
consumers, who are thus obliged to make constant purchases of 
Cumberland pigs. 

The steel trade is in a very active state. Since last report 
makers have again advanced their prices by 5s, a ton, and now 
quote angles at £8; bars, £8 10s.; ship plates, £9; and boiler 
plates, £10; all less 5 per cent. discount for delivery in the Glas- 
gow district. Several of the steel firms and companies are arranging 
for important additions to their present works. The Steel Com- 

y of Scotland is about to erect a new works—which will be 
its third in Scotland —-- at Renfrew, on the Clyde, and it will 
be well situated for delivery to the shipyards and engineering 
works, as well as for export. Ground is repo to have been 

uired, on which a steel works is to be erected, at Dumbarton; 
and a company of Glasgow gentlemen is reported to have secured 
a site for steel works in the neighbourhood of Motherwell, in 
Lanarkshire. All these movements are indicative of great confi- 
dence in the future of this important industry. 

Makers of cast iron pipes are doing well, and it is reported that 
— orders of consequence are being added to those already in 

and. 

The makers of malleable iron find that they are obliged to 
advance prices further than they anticipated, in consequence of 
the continued rise in the cost of pig iron. The demand for ware- 
house iron bas improved, and it is expected that the makers will 
— no difficulty in obtaining the increased rates for their pro- 

uct. 

Wages are increasing in most departments. The Steel Company 
of Scotland’s men have received an increase of 5 per cent., and 
there is the utmost dispositi ider the claims of workmen, 
although it is right to point out that managers declare that they 
are not able to make better profits than when iron and steel were 
much lower in price, the advance in pig iron, coals, &c., running 
away with the difference in charges they are now making to their 
customers. 

Coals are scarce for export, and the total shipments are therefore 
restricted considerably below what has been despatched in recent 
times. The home demand is also very aegeon Prices are fully 
as high as those that were quoted here last week, and the tendency 
is apparently still upward. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE steam coal trade has not quite recovered its vigour, but 
from a close inquiry into the condition of things at Cardiff, I am 
inclined to think that the falling off is principally due to lack of 
tonnage. It is a little disheartening to see general accumulation 
of coal at the railway and colliery sidings, Still, as long as prices 
are not appreciably lowered, it must be regarded as only a 
temporary slackening of trade. I am more inclined to regard this 
as the true explanation, from the fact of the general industries of 
the country being in such a flourishing condition, and our own 
trades of iron, steel, and tin-plate being similarly well placed. 

A good authority at the docks informs us that while the fast 
closing of the Baltic will have a tendency to lessen the export of 
steam, he is confident from the orders placed that this winter 
house coal will be as prosperous as it has been known. This will 
tell favourably at the Rhondda, Monmouthshire, and Maesteg 
fields. At the last named a good house coal, not dissimilar in 
quality to No. 2 Rhondda, is largely worked. 

The success of the City of Rome experiment at Milford is 
strengthening the belief in larger consignments of coal from 
Dowlais, Cyfarthfa, and Plymouth being sent to that quarter. 
Exports of coal to foreign destinations from Cardiff totalled only 
160,000 last week, Swansea 20,000, 60,000, while the coast- 
wise shipments of Newport amounted to nearly 27,000 tons. 
Putting the Bute and Barry together, shows that even now the coal 
shipments from Cardiff district are higher than ever. 

steamer Lancashire, four-master, 6000 tons, was in Roath 

Basin on Saturday, one of the largest that has come to Cardiff. 

— triple-expansion engines, and carries a crew of forty-eight 
ands, 

Best steam was quoted on Wednesday at 13s, tv 13s. 6d.; 
seconds, 12s, to 12s, 6d.; Monmouthshire, lls, 3d. to 11s. 6d.; 
small steam, 6s. 3d. to 6s. 6d. House coal remains the same, A 

ood house coal, 10s, to 10s, 6d.; Rhondda No. 3, 1ls.; small, 

. 6d. to 9s, 9d. 

The launch of the Cardiff Castle from the Bute shipyard, Cardiff, 
took place on Saturday. This, as stated by Mr. Morell, is the 
largest steamer ever built at Cardiff. It is of Dowlais steel, and 
high — were lavished upon the quality of the steel supplied. 
Mr. Morell regarded it as much superior to that of the North, and 
augured a great future for steamship building at Cardiff. Another 
fine steamer is in progress in the same yard. 

There has been no diminution in the activity at the iron and 
steel works. Rails for Rosario and Smyrna, railway iron for vari- 
ous centres in the United Kingdom, merchant bar to special desti- 
nations, and a wide range for the consignment of tin-plate bar give 
the principal works as much as they can do. Not only is the fullest 
vigour maintained, but prices are uniformly progressive. Pig is 
going steadily up, hematite leadinz, followed closely by Middles- 

rough and Scotch. At one time one of the largest holders of 
Scotch pig was Mr. Powell, son of one of the pioneers of the Welsh 
coal trade. If he has retained his interest to the present, his 
success must have been enormous. 

The latest quotations are as follows:—Hematites, 72s. 9d.; 
Middlesbrovgh 58s. 9d.; Scotch 60s. Welsh bar has touched 











aud £7 Ga; steel sbeote 210 te alin tan et ae 
an :s eects, £ ; tin-plate 
ee i so mes 
e tin-p eis natu affected less, the s i 

advance of steel, and the demand of £6 bs. for tin i re 
caused almost a feeling of consternation amongst the smaller 
works, and in addition, even at this price, supplies are only ob- 
tainable with difficulty. Buyers of tin-plates have also a difficult 
time, and forward ess is hard to place. But for the advances 
in steel, and the uncertainty of the future, the tin-plate trado 
a a _ y be vse in . sa state. The demand in 

e marke , the c’ in ow to arrange busi 
on the basis of present quotalions. se atte 
_ At the Exchange, Swansea, on Tuesday, business was entered 
into, it was understood, beyond the basis of the following quota. 
tions:—Cokes, 15s, to 15s, 3d.; Bessemer, 15s. 6d. to Toe! 9d,: 
Siemens, 16s. 6d. to 17s, These prices are 3d. to 6d, above last 
week's, but must go still higher. 

The Forest of Dean colliers are to have an advance of 5 per cent, 
gg ny weed 1st. ad 4 : 

nt fuel is in g emand ; prices, lls, 6d, to 12s.; pitw 

at 188,; coke, 21s, to 22s, r —_ 

Expectations of a good deal of House of Commons Committee 
business is rife. Numerous important Bills are predicted, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE general ct of affairs in this country continues to be 
favourable ; ation unusually so, high toned activity, full demand, 
and upward movement of prices being the order of the day. This 
state of things —_ justly be considered as prosperous, but for 
the strikes. Cu as it were, in one part, they break out in 
another, unexpected] sometimes, and most inconveniently always, 
causing a general feeling of insecurity in every branch of industry, 
On the Silesian iron market demand and sale are constantly 
increasing, and prices show a strong upward movement. The 
demand for pig is at the p t tt decidedly greater than 
the supply. Stee] makers are fully sold forward, and are as busy 
as they can be at their mills. Bars are noted M. 170; sectional 
iron, M. 180; boiler plates, M. 220; sheets, M. 215 p.t. 

There is no variation to note in the brisk and active tone of the 
Austro-Hungarian iron business. Pig is in increasing demand, and 
prices uncommonly firm. In the engineering trades the activity 
recently reported is being fully maintained throughout all branches, 
and in some de ments firms are so full of work for some time 
to come, that they are not able to entertain further orders for any- 
thing like early delivery. This is principally to be attributed to 
the enormous orders for railway rolling stock, recently given out 
by Government and private railway companies, As regards the 
requirements for agriculture, a very brisk business is going on at 
present. The Rima-Murany Iron Company has been enlarging 
its establishment by building a new steel works and blowing in 
three Martin furnaces. 

The situation of the Belgian iron trade continues very favour- 
able, and in spite of the syndicate, prices are c! ing from week 
to week, so that we have again to note a rise of 5f. p.t. for bars, 
Girders are quoted 130f. to 137°‘50f. f.o.b. Antwerp, and 132°50f. 
to 140f. free station. The Luxemburg Iron Convention has re- 
solved on raising cast steel from 60f. to 70f. The Witten Steel 
Works having offered lowest, at 219f., have secured the Govern- 
ment order for axles. A Belgian works that joined in the com- 
petition tendered at 229f. Another order for axles has been 
awarded to the above-mentioned Belgian firm at 335f., no other 
works tendering. 

After the elections, the tone of the French iron market has 
further improved. In consequence of the raised prices for coke, 
the Comptoir de Longwy bas fixed the following quotations :—Forge 

ig, No. 1, 65f.; No. 2, 66f.; No. 3, 67f.; No. 4, 68f.; basic, 64f.; 

oundry pig, No. 1, 8lf.; No. 2, 79f.; No. 3, 77f.; No. 4, 76f.; 
No. 5, 75f.; No. 6, 74f.; No. 7, 73f. - 

In Rbeinland-Westphalia a large business has been done in all 
sorts of pig iron, and the tendency is still upward. Besides home 
demand, that for abroad is reported as being quite satisfactory. 
How strong the general demand is may be seen by the fact that 
many works bave orders on their books up to July, 1890. Regard- 
ing spiegeleisen, nothing can be added to what has been said in 
my last letter. Demand continues brisk, and makers have placed 
their production for a considerable time in advance. Forge pig 
has become actually scarce, and buyers are generally contented to 
get their orders executed at all, discussion about prices being 
quite out of the question. Foundry, basic, and Bessemer are in 
continued good demand. In the malleable iron trade a brilliant 
business is coming forward with a decided stiffening tendency in 
prices. Those for bars and sectional iron, fixed by the syndicate, 
are for the present remunerative ; but if forge pig ay on rising as 
it has been doing for the last week, the prices for finished iron 
will no longer be in proportion to those of the raw materials. Stocks 
are further decreasing, and many works are stipulating for twelve 
to fifteen weeks term of delivery. 

Here and there the scarcity of coal is felt. In the Saar district, 
for instance, 600 workmen were obliged to put down work for want 
of coals. Hoops have been considerably advanced upon the week, 
nevertheless demand and sale remain exceedingly strong. Plates 
and sheets are in an unaltered state. The wire business is getting 
on poorly; prices are scarcely covering the costs of production, and 
as export is next to nothing, sale is very limited. The condition 
of the engineering branches of industry remains practically un- 
changed. Activity is well maintained, and new work coming 
forward most freely. In this autumn the tenderings for rails have 
reached an unusual extent, Government requirements for rails and 
sleepers having been exceedingly strong. In September and 
October no less than 86,000 tons of rails have been ordered by 
Prussian railway administrations, besides heavy orders for sleepers 
and other railway rolling stock. : 

The total production of pig iron, including Luxemburg, was in 
September, 1889, 373,185 tons, of which 173,367 tons were forge, 
pig, and oy me ta 30,162 tons Bessemer, 120,552 tons basic, and 
49,104 tons foundry pig. In September, 1888, production was 
353,812 tons; in -Y 1889, 378,500 tons. From January lst to 
September 30th, 1889, 3,215,528 tons were produced, against 
3,168,641 tons for the same period in previous year, 











SoutH Kensincton MuseuM.—Visitors during the week ending 
26th October, 1889:—On Monday, Tuesday, and Saturday, free, from. 
10 a.m. to 10 p.m.: Museum, 7585; mercantile marine, Indian 
section, and other collections, 2603. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m.: Museum, 
980; mercantile marine, Indian section, and other collections, 
free, 2098. Total, 13,266. Average of corresponding week in 
former Pa 15,391, Total from the opening of the Museum, 
27,793,259. 


INTERNATIONAL EXHIBITION, EDINBURGH, 1890. — We have re- 
ceived the prospectus of an exhibition in Edinburgh in 1890, The 
executive have secured a site of about 90 acres in extent within easy 
walking distance of the centre of the city, and essing the very 
exceptional advantages of railway stations, belonging to the two 
great Scotch railways—the Caledonian and North British—within 
the grounds, thus enabling passengers from all parts of the kingdom 
to be set down within the Exhibition. ‘The Exhibition will include 


electrical engineering, general inventions, industries, and fine arts. 
It is proposed to close the list of applications on lst December, 
1889, the space at the digporal of the committee being, it is said, 
already very largely applied for, A great number of the exhibits 
now at Paris will be shown at Edinburgh. 
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—_—————— 
NEW COMPANIES, 


TuE following companies have just been regis- 
tered iit . * * 
Kafiirline Manufacturing Company, Limited. 

+. company was registered on the 19th ult. 

“ans ‘capital A £55,000, in £1 shares, to manu- 
facture “Kaffirline,” and any similar articles; 
put as to the nature of ‘‘ Kaflirline,” the memo- 
randum and articles of association do not afford 
any particulars. The subscribers are :— 


treet, Ch id . 

binson, 15, Queen-stree' neapside 1 
gt Epping-villa, Forest-gate. rr ee 1 
w. T. Hick, 18, Walbrook, solicitor.. .. .. 1 
F. 8. Howard, Croxted-road, West Dulwich.. 1 
F Sidney, 6, Redwald-road, Clapton Park .. 1 


‘Yemesha, Whitehorse-lane, South Norwood 
, oan All Saints’ House, Lancaster-road, 

W., accountant .. -. +. s+ se ee oe oe 1 
W. 8. Gronow, 15, Seething-lane, merchant.. .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, 300 
shares; the subscribers are to appoint the first ; 
remuneration, £150 per annum each, with £50 
additional for the chairman, to be increased £50 
each when 10 per cent. dividend is paid, and a 
further £25 each for every additional 5 per cent, 
dividend. 





Lane, Sons, and Company, Limited. 


This company was registered on the 19th ult., 
with a capital of £30,010, divided into 3000 ordi- 
nary shares, of £10 each, and ten founders’ shares, 
of £1 each, to take over the business of smelters’ 
manufacturers, of dealers in lead, and desilverisers, 
carried on by Lane and Nesham, at the Old Shot 
Tower, Lambeth. The subscribers are :— 

Shares. 
*Harry Lane, Old Shot Tower, Lambeth, lead 

TOTOMANS oe se oy 00 25. 40 cr 9% 00 
H. W. Lane, Havelock-road, Addiscombe, clerk.. 
R. Lane, Havelock-road, Addiscombe, clerk... 
C. Laae, Kennet Wharf, London, engineer .. 

J. B. Lane, Kennet Wharf, London, engineer 
E. Lane, Havelock-road, Addiscombe, clerk 
F. Lane, Kersey, Suffolk, farmer Se aera 

The number of directors is to be three, the 
first being Harry Lane and H. P. Smith, of 
Yateby, Farnborough, Hants, and C. H. Kender- 
dine, of Ivy Lodge, Chislehurst ; qualification, 
100 ordinary shares or one founder's share ; the 
company in general meeting will determine re- 
muneration, Mr. Harry Lane is appointed 
managing director. Registered office, the Old 
Shot Tower, Commercial-road, Lambeth. 


ee 





Charles Churchill and Company, Limited. 


This company was registered on the 21st ult., 
with a capital of £6000, divided into 140 prefer- 
ence shares of £25 each and fifty ordinary 
shares of £50 each, to acquire the business 
of importers of American machinery, carried on 
at 21, Cross-street, Finsbury, by Charles Churchill 
and Co, The subscribers are :— 


Shares. 

*Charles Churchill, 3, Northfield-road, Stamford- 

CI, ad, ns on. ek as ok ae am 
*C H. Churchill, 3, Northfield-road, Stamford- 

_ 5 a SPR Rare ere 
*J. W. W. Gabriel, Perryn-road, East Acton, 

ME. Bie as) 01 4s. 0s. 20. ee 
W. C, Churchill, 3, Northfield-road, clerk .. 
Mrs. Charles Churchill, 3, Northfield-road .. 
Miss M. 8. James, 42, Osbaldeston-road, N...  .. 
J. Broad, 12, Howley-place, Maida Hill, veterinary 

GUpee cs 56 8s 6G ke ek ets 

The number of directors is not to be less than 
two, nor more than five; the first are the sub- 
scribers denoted by an asterisk, and are to receive 
certain remuneration mentioned in an unregis- 
tered agreement, 


ee 





Tyne Dock Engineering Company, Limited. 
This is the conversion to a company of the 
business of engineer, ship repairer, and dock 
owner, carried on by James Nelson, at South 
Shields and be Dock, Durham, under style of 
the Tyne Dock Engineering Company. It was 
registered on the 26th ult., with a capital of 
£20,000, in £10 shares. The subscribers are :— 
Shares. 
*James Nelson, 93, Jesmond-road, Newcastle-on- 
RUMI fs, 6n ga ae 04 40 xe 5 
*Thos. Whitfield, 3, Winchester-street, South 
EE eae eee 1 
T. N. Alexander, 13, George Scott street, South 
IS 2D ou gk = oc ge nas ou ae 
M. Cook, 30, Salisbury-street, South Shields, clerk 
M. Mowbray, 98, Jesmond-road, Newcastle, 
MOIS ea) Ay sat 2d .>s on 50 
F. Marshall, 82, Granger-street West, Newcastle, 
WES ice: oa" 33 5a oe, coe. oe- 0a oe 
G. Wilkinson, 82, Granger-street West, New- 
CU ch) vs. oe a 08 60, ae 58 
The number of directors is not to be less than 
two, nor more than five; the first are the two first 
subscribers, The company in general ineeting 
will determine remuneration. Mr. Whitfield is 
appointed managing director for five years, at a 
—_ of £300 per annum, and a further sum 
equal to £5 per cent. of the net profits, 


1 
1 
| 
1 





Coghlan and Dury, Limited. 


This company was registered on the 25th ult. 
as a limited company, with a capital of £30,000, 
in £10 shares, having previously been constituted 
by articles of association dated the 14th ult. It 
is the conversion to a Pp of the busi of 
Coghlan and Dury, of Hunslet, Leeds, iron and 
steel manufacturers. Assets to the value of 
£30,000 are brought into the company, and fully- 
paid shares are allotted as follows in consideration 
thereof, viz. :— 





8 i 
*C, Coghlan, 8, Vernon-road, Leeds, ir ter 1248 


THE PATENT JOURNAL. 
Condennt fram Ge Somes of’ Co Comatatones of 


Application for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


19th October, 1889. 


16,561. Tarust and other Bearinos, G. F, Simonds, 
don. 
16,562. Orcans, H. H. Lake. —(A. Hickmann, Germany.) 
16,563. ADVERTISING CaRDS, J. Paton, Glasgow. 
16,564. Winpine Ciocks by Evecrricity, H. H, Lake. 
—(F. EB. Morgan, United States.) 


2Qlst October, 1889. 


16,565. KNICKERBOCKER BREECHEs, 
London. 

16,566. Eveinc UmBreE La Riss, W. E. Knight, London. 

16,567. Borriine Liquips, F. G, Riley, London, 

16,568. Sprincs for Fur and other Garments, M. J. 
Redgate, Sheffield. 

16,569. Ciasp for Securine Tickets, F. G. 8, Ham, 
London. 

16,570. Securina Lips;when ATTACHED to Saucepans, 
&c., A. Cole, Dublin. 

16,571 Gratina of Furnaces, N. Downing, Stockton- 


T. Doughty, 


on-1ees. 

16,572. Door Curtain Rops and Brackets, J. Walker, 
Birmingham, 

16,573. PLoucn for Tram-cars, J. H. Best, London. 

16,574. Expansion Gear for Steam Enoines, H. Mun- 
caster, Shropshire. 
16,575. Gas Burner or Reouiator, E. Baller, Bir- 
mingham, 
16,576. SKIPS, 
London, 

16,577. MepicinaL Bit for Horses, A. W. Burgess, 
Worcester. 

16,578. Macuings for CLEANING Knives, &c., T. Jenks, 
Bath, 

16,579. Firoorine, W. Bradford, London. 

16,580. Lock with Suspivipep Key, J. von Szécsy, 
London. 

16,581. RarLway CaRRiace Winpows, G. H. Follows, 
Manchester. 

16,582, Construction of Tega-pots, R. Chidley, 

ndon, 

16,583. Conpensinc Apparatus, A. Collingridge, 
London. 

16,584. Spinntnc Frames for Frax, W. Scott and J. 
Mackie, Belfast. 

16,585. Putrine-on Boots, J. Becker and 8S. Grossman, 
London. 

ag 1 aaa C.osers, T. Marcher and F. Ernecke, 

ndon. 

16,587. Prorrctine Roxts of Paper, E. Howell and G. 
Thomas, Glasgow. 

16,588. AppaRa1USfor PREVENTING CoRROSION, J. Orme, 
London. 

16,589. Apparatus for Exp.Lopino Foo Sionaus, J° 
Orme, London. 

16,590. Auromatic CaLt and Inpicator, W. H. Penn, 


Baskets, and Hampers, J. Reed, 


ndon. 

16,591. Cure of Frontat Heapacue, H. A. Yeldhum, 
London. 

16,592. Sroprers for Botries and Jars, G. C. Clark, 
London. 

16,593. Propucixe OpticaL ILiusions, J. Keller and 
G. Castan. London. 

16,594. Comptnep CALENDAR and Tasvet, F. Taylor, 
London. 

16,595. Giezinc Leatuer, H. Bogenschild and F. 
Busch, London. 

16.596. LeatHEeR CoveRED Batis, W. G. Bowmaker, 
London. 

16,597. Fireworks, T. J. Brown, London. 

16,598. Peevinc Knire, H. Kleinschmiit London. 

16,599. ELecrric Date and Time Stamps, C. Adams- 
Randall, London. 

16,600, Toy, R. Hirons, London. 

16,601. DentaL PLuccers, A. B. Verrier, London. 

16,602. Proputsion of Boats, R. H. L. Wheeler, 
Loudon, 

16,603. Breakine and Sortina Coat, M. Humboldt, 
Barmen. 

16,604. Sarety Devices for Retaininc Watcues, M. 


Deines, W. von Wolfframsdorff, and C. Otto, 
London. 
16,605. Automatic Macuines, J. Coleman and C. 


Strutt, London. 

16 606, Puzz.r, 8. Guiterman.—(C. M. Crandall, United 
States.) 

16,607. Prope.iine Vessexs, H. H. Lake.—(A. W. Case, 
United States ) 

16,608. WitHeRine or WiLtirG Tea-Leaves, W. Jack- 
son, London. 

16,609. Recengration of Nitric Acip, W. Wolters, 


naon,. 
nee. Lirtixc and Cottectine Potatogs, T. Murphy, 
Deal. 
16,611. Dieaina or Lirtinc Portatogs, T. Murphy, 
eal, 
16,612 WRITING-DESKS, 
mdon. 
— Raitway Routine Stock, H. Toutain, Lon- 
don. 
16,614. Game of GeocrapPuHicaL, Loto, E. M. Bonome, 
London. 


Cuairs, &c., B. Stauffer, 


16,615. Recepracte for Licut Goops, E. H. Hale, 
London. 

16,6!6. ConverTIBLE Deck Sgat, &c., E. J. Hill, 
ndon. 


22nd October, 1889. 


16,617. Toy Revotver Pisto., W. Peake, Erith, Kent. 

16,618. WHrers for Roap Venicies, C. Carter, Man- 
chester. 

16,619. Kest for Spoons, &c., B. Clarke, jun., London. 

16,620. New Suape for Sart Cecvars, &c., B. Clarke, 
jun., London, 

16.621. ATTacHMENT for Avucers, H. J. P. Jolly.— 
(W. J. M. Dobson, United States.) 

16,622. Reversinc Apparatus for the CyLinpers of 
Jacquarps, H. B. Broadhurst, Manchester. 

Se Seams for Wire Gauze, W. Green, 

mdon, 

16,624. VenTiLatTion of Suips’ Casins, W. E. Parkes, 
Birmingham, 

16,625. Hana Bar for Fire Grates, M. E. Saunders, 
Manchester. 

16,626. Stiver Cans, T. E. Higham, Halifax. 

16,627. ComBinep Sart Front and Scarr, E. Towell, 
Manchester. 

16,628. Hanatne Rotter Buinps, &c., T. Charlan, 
Manchester. 

16,629. Prerakinc GunrpowpeR Carson, J. 8, Taylor 
and 8. W, Challen, Birmingham. 

16,630. Osraintne CHLoRiNs, &c., R. H. Steedman, A. 
Campbell, and W. Boyd Glasgow. 

16,631, Cartripces for Scatrerine O11, A. Locher, 
London. 

16,632. Fire Birower, J. Bonsor, jun., Moulton, near 
Northampton. 

16,683. Hanpcarts, T. F. Simmons, London. 

16,634 Reoutatina Speep of Engines, G. A. C. 





*J. H. Coghlan, Headingley, Leeds, ironmaster.. 1248 

J. M. Howie, 25, Louis-street, Leeds, manager... 1 

bar Cagiien, Swinegate, Leeds, provision mer- 
ant. ae 


Mrs. M. Coghlan, Headingley, Leeds ax 1 
Miss W. M. Coghlan, Headingley, Leeds 1 
W. F. Dury, 3, Granley-terrace, Harrogate .. 500 


The number of directors is not to be less than 
two, nor more than five, the first being the sub- 
scribers denoted by an asterisk, who are appointed 
managing directors, and will each be entitled to 
£400 per annum remuneration, F 





» Live: 4 

16,635. Hand and T: AvELLING Bacs, A. Timpe, Man- 
chester. 

16,636, Packine for Stgam Enarnes, &c, J. Bural, 
Cardiff. 


16,637, FLoorciotH, J. A. Bywater, London. 

16,638. Finrerina Apparatus for STEAM BOoILeERs, J. 
Brown, Longport. 

16,639. Warpina Mitts, H. E. Sowerbutts, Man- 
chester. 

16,640. CyLtnpEr, J. Horrocks, Southport. 

16,641. PrRoportionaAL Meiers, F. K. Youngs, Man- 
chester. 

16,642. Bobsins for Spoots, A L, Bostock, Bowdon. 





16,643. ScarF Hoxper, H. C. Clanahan, Manchester. 
16,644. Grinpina Fiats of Carpina Enoines, J. 
ompson and T. Barker, Manchester. 
16 =, Sarety Steam Generators, 8. W. Ludlow, 
mdon. 

16,646. Maxuracture of Gas, D. H. Knapp, London. 

16,647. Sewina MacHings, H. R, Tracy, London. 

16,648. Execrric Ramtway, M. Wheless and 8. E. 
Wheatley, London. 

16,649. Treatina Copper and ALLoys, G. G. Mullins, 
London. 

16,650. Removinc Creases from Trousers, J. J. 
Bennett, London. 

16,651. Brazinc Bann Saws, L. A. Groth,—(/. Frenkel, 
Switzerland.) 

16,652. Hetmers and other Heap Coverines, W. E. 
Bryan, London. 

16,653, Srgam Brakes, J. Coulman, London. 

16,654. Boxes, L. A. Evanovitch, London. 

16,655. Evecrric Storace Batrerizs, W. J. Brewer, 


mdon, 

16,656. WeicHiIna Macuines, A. P. Trotter, London, 

16,657. Cigaretres, P. Yeatropulos, London. 

16,658. CiGaretTres, P. Yeatropulos, London. 

16,659. ApvusTMENT of SuirtT SLeEves, W. G. Allen, 
London. 

16,660. Biinp Rotuers, A. T. Hall, Birmingham. 

16,661. Bopizs of PeramBuLators, T. Luckett, Bir- 


ming! . 

16,662. Mouxps for Castine the PLates of SecoNDARY 
Batreries, W. Shapleigh, London. 

16,663, CaLoripes of Carson, E. G. Scott, Liverpool. 

16,664. Burrer for Conners of Boxes, W. P. Thomp- 
son.—{T. Myers, Canada.) 

16,665. Tre Wacons, &c., W. P. Thompson.—{W. C. C. 
Erskine, Cape of Hope. 

16,666. Stipe VaLvgs, W. P. 
kamp, Holland.) 

16,667. Boots, SHoxs, &c., D. Lord and A. Clare, Man- 
chester. 

16,668. TaBLE, J. Last, London. 

16,669. Szecurinc CaRRiacGE Doors, &c., F. Reeves, 
London, 

16,670. Preventine SHort Ree.ina of Corton, G. K. 
Broome, Hollinwood. 

16,671. Treatment of Raw Larp, H. Duerden, 
London. 

16 672. FiexisLe Wire Fasrics, G. Kelley, London. 

16,673. Stickina Soves to Boors, J. Saunders and E. 
and E. C. Kerry, London. 

16,674. Promotine the GrowTs of the Harr, C. Groos, 


om pson.—{H. D. Haver- 


on. 

16,675. VENTILATING BuiLpinos, &., W. 8. Barwick, 
London. 

16,676. Firemen’s Saretps, N. Weber, London. 

16,677. CaLcuLaTinc Macuings, L. Bolleé, London. 

16,678. Hooxs for Ratsinc and Lowerine Heavy 
Loaps, G. Tangye and T. Meacock, London. 
16,679. Lirrs for Raisisc Heavy Loaps, Tanugyes 
Limited, T. Meacock, and C, Pendlebury, London. 
16,680. FasTentna CaB_es, &., E. J. Chambers, 
London. 

16,681. Axves for Carriages, A. C. Auster, London. 

16,682. Fastenrnes for Gioves, &c., A. T. Sauer, 
London. 

16,683. SUPPORTING PoTTtERYWARE while being FiRED, 
E. Leak and H. Aynsley, London. 

16,684. Cicar Tubes, J. Glaister and F. 8. Nicholson, 
London. 

16,685. Botties, &c., R. Dalm, London. 

16,686. Hypravuiic Presses, C. A. Piat, London. 

16,687. Damprne Exve orgs, E. Edwards.—(A. Stetzner, 
Germany. 

16,688. PLUuNcERs for Compressinc Supstances, H. B. 
Pring, London. 

16,689. Game, H. H. Joudou-Bell, London. 

16,690. Carrer Beatinc Macuines, A. B. Collen, 


ndon. 

16,691. Fixtsc Lamps to Carriaces, &c., A. Wagner, 
mdon. 

16,692. Rattway SIGNALLING, J. Whitehead, London. 

16,693. Car Brakes, E. T. Schoonmaker, London. 

16,694. T,.ckeT ReGIsTeRiNG Macaings, I. Pforzhei 


16,741. Borers, G. Hoyes, London. 
16,742. Makino Potrery, E, Leak and H. Aynsley, 


London. 
16,743. oe Toy, G. A. Goodwin and W. F. 
ow, on. 
16,744. Fing-cLay and other Susstances, J. Hall, 
London. 
16,745. BILLIARD Tasies and the Lixz, C. Flower, 
G 


lasgow. 
16,746. Fitter, G. W. Thomas, London. 
16,747. Boxes and Cups for Coup.ino, H. Johnson, 


mdon. 

16,748. ExecrricaL Switcnes, P. P. Alexander, 
London. 

16,749. GaTHERING VENETIAN Buinps, G. P. Goddard, 
London. 

=, Avromatic Ien1TI0N of Matcues, E, A. Biggs, 


on. 

16,751. Foorway Kerss, A. Ventris, London. 

16,752. Caeckinc WoRKMEN’s Time, J. Jofeh, London. 

16,758. Provectites, F. A. Abel and J. war, 
London. 

16,754. ConTROLLING Device for Runaway Horses, 
H. H. Lake.—_(L. Réssler and G. Bloch, Germany.) 

16,755. Evecrric Lamps, J. P. Rees, London. 

7, Revo.vine Lamps or Lanterns, W. H. Price, 


ndon. 

16,757. Macuine Tooxs, W. Ferguson, London. 

16,758. Botte Stoprers, G. H. Jones, London. 

16,759. Stanp for TaBLe Use, W. 8. Barwick, London. 

16,760. Propucine ALuMinivM, A. Brin, London. 

16 =, Stream, &c., Pumpine Encings, T. H. Williams, 

mdon. 

16,762. Movutu-prece Cap for Topacco Pips, E. C. 
Friend and A. H. Foster, London. 

16,763. AiR CoNDENSERS and CooLinc APPARATUS, J. 
Popper, London. 


24th October, 1889. 


16,764. Borter Furnace, A. Collingridge, London. 

16,765. VENTILATION for Suips, T. M. Rymer-Jones and 
J. Westray, London. 

16,766. NoveL ComBINED UTILITARIAN Woop TaBLezt, 
A. 8. King, Norwich. 

16,767. Inrants’ SooruHine Teats, G. J. Flamans, Staf- 
fordshire. 


01 
16,768. THOROUGH VENTILATING of Hats, H. J. Wilson, 


Hastings. 
16,769. Exnavust Openino, &c., Macuines, J. Buckley, 
Manchester. 
16,770. Fiex1B_e Cors, H. M. Brigham, Manchester. 
16,771. Saips’ Freee Port, N. Arthur, Edinburgh. 
16,772. Spoon, B. Clarke, London. 
16,773. ORNAMENTING Rippons, A. 8S. Green, Notting- 
ham. 


16,774. CARPENTERS’ &c., PLoucHs, H. Maddern, jun., 
Newlyn, near Penzance, 

16,775. REVERSIBLE ENVELOPE, W. A. Brennan, Cork. 

16,776. Furxace, J. B. Alzugaray, London. 

16,777. Switcues, J. G. Brien, Sunderland. 

16,778. ProrograpHic Cameras, 8. D. McKellen, 
Manchester. 

16,779. Matcu-Box, J. Wedderburn and G. Hughes, 


London. 
= Dryine 8 zep Warps, B. L. and E. Fletcher, 


ax. 

16,781. SypHon CisteRns for CLosets, C. E. P. Gabriel, 
Birmingham. 

16,782. Rerriczrators, W. H. Haines and J. Baker, 
Birmingham. 

16,783. Supportinc Bertus in Suips, G. L. Scott, 
Manchester. 

—_ Fiusninc Urinars and Drains, W. M. Muir- 


ead, iw. 

16,785. Fasteninc Scarrs by a Sprine Banp, O. H. 
Wagner, Tunbridge Wells. 

16,786. Reets or Spoots, J. Beresford and J. P. Bedson, 
Manchester. 

16,787. Dininc TaBiE for Raitways, R, W. Vining, 

—— 
16,788. DaRK-ROOM PuotocrarHic Lamps, W. Tylar, 





and C. Zallud, London. 

16,695. BREECH-LoaDING FirE-arMs, G. R. Bunnett, 
E. C. Fache, and A. Nicholls, London. 

16,696. Virreous Mareriat, F. R. Rostaing, L. A. 
Garchey, and N, E, Geille, London. 

16,697. TRANSFORMER Morokr, O. T. Blithy, London. 

16,698. CoLourinG Matrer, 8. Pitt.—(L. Cassella and 
Co., Germany.) 

16,699. AMIDONAPHTOL-SULPHONIC AciD, 8. Pitt.—(L. 
Cassella and Co., Germany 

16,700. Speep InpicaTors, C Spratt, London. 

16,701. ProsectiLss, J. O'Kelly, London. 

16,702. Lockine MecuanisM, R. W. Allen, London. 

16,708. MaRKiInG and Issuino Tickets, J. P. Puwer, 


mdon. 
16,704. Writers’ Cramp Preventer, H. T. Tallack, 


ndon. 

16,705. Mup Protectors for Trousers, H. T. Tallack, 
London. 

16,706. Manuracture of Waite Leap, P. Bronncr, 

mdon. 

16,707. Gaain Bins, &c., G. Knoche, London. 

16,708. TREATMENT of TexTILEs, &c., C. Baswitz, 
London. 

16,709. Conversion of Exectric Currents, H. H. 

Lake.—(N. Tesla, United States.) 

16,710. DyNAMO-ELKCTRICAL Macuings, W. T. Goolden 
and H. W. Ravenshaw, London. 

16711. Manuracture of Sopa A.um, E. Auge, 
London, 


23rd October, 1889. 


16,712. APPLICATION of GuTTA-PERCHA to HoRSESHOES, 

. W. and T. A. Elam, Halifax. 

16,713. Nosie’s Woot ComBine Macainery, J. Smith 
and J. Stake, Halifax. 

16,714. Ferret Muzzie, J. Patterson and J. W. 
Donovan, Sunderland. 

16,715. VENTILATION and ComsBvustion, J. Keighley, 

a gham. 

16,716. Brackets for Sticks, C, and E. A. Showell, 
and F. R. Baker, Birmingham. 

16,717. Canpvesticks, G. Griffin, Birmingham. 

16,718. Writine &c., SLATEs, E. Ball, Birmingham. 

16,719. SeLr-cLosine Tars, A. B, Houghton, Birming- 


ham. 

16,720. SypHon Cisterns, W. D. Scott-Moncrieff, 
ndon. 

16,721. DyNAMo-ELECTRIC MAacHINERY, J. Fraser, 


mdon. 

16,722. VeH"curs for ConvEYANCE of CHILDREN, R. W. 
Pounds, Birmingham. 

16,723. Naixs, &c., J. teal, Sheffield. 

16,724. [NEXTINGUISHABLE GAS-BURNER, A. and A. 
Kelly, West Birming 

16,725. Tosacco-pirge, B. Brockbank, Handsworth. 

16,726. KNos3 or Hanpies for Doors, T. R. Ashen- 
hurst, Bradford. 

16,727. EyeLer for Srups and Sourrarres, H. Sulley, 
Birmingham. 

16,728. Game, F. W. Hayward, Norwich. 

16,729. DovuBLING and Twistine of Woo, W. Stell, 
Keighley. 

16,730. Steam and Water Separators, J. Hall, Man- 
chester, 

16,731. Tappinc Macuing, G. Farmer, Bilston. 

— Makino Fancy Nats, J. J. James, Birming- 
ham, 

—, Fastentnc of Lapigs’ Garments, D. Beal, 

ndon. 

16,734. CHEeckinG, &c., Casu, J. Blakey, London. 

16,735. DiagRam or TaBLE, A. H. Mountain, Man- 
chester. 

16,736. Boots and SHors, R. Garroway, Glasgow. 

16,737. CoupLine VessELs, G. H. Steinbach, Saxony. 

16,738. Rau. Joint Support, P. M. Justice.—{ The 
Long Spring Truss Joint Company, United States.) 

16,739. Exrraction of Precious Stones, G. M. 

wards and W. J. Griffiths, London. 

16,740. Locxine Switcu Points of Raitways, J. P. 

O'Donnell and W. Smith, London. 


16,789. DupLEx Burner, J. Wolfenden and H. Birt- 
well, Rochdale. 

16,790. Exvecrric Sarety Fuses, M. Ruddle, Man 
chester. 

16,791. Rock Dritt, T. E. Bickle, Plymouth. 

16,792. Barres for Sotip Susstances, W. Selley, 
Manchester. 

16,793. Raisina Steam in Borters, F. G. Broughton, 
London. 


16,794. MANUFACTURE of ALUMINIUM, &c., D. Dixon, 
mdon. 

16,795. GeneRatinc Gas for Heatinc Purposes, D. 
Dixon, London. 

16,796. RANGE Finpers, R, C. Romanel, London. 

16,797. WasHine Borries, &c., A. J. T. Wild, Londor. 

16,798. Piayinc Carps, R. Capstick, W. Benn, W. 
Mitchell, and W. Smith, London. 

16,799. SuRGicaL APPLIANCE, 8S, Lowenberg, London. 

— Setr-actinc Muuss for Sprnnino, 8. Shaw and 


5 , London. 

16,801. Stanps for Hats, &c., F. McIlvenna, London. 

16,802. PeNHOLDERS and Perncits, W. E. Martin, 
London. 

16,803. STRAIGHTENING SHOULDERS, C. Vincent, London. 

16,804. Nat, J. A. Wilson, London. 

16,805. TREATING CRUDE O11, W. P. Thompson and G, 
Tall, London. 

16,806. Mitiinc Fasrics, L. Galland, London. 

16,807. ANZSTHETIC ComPouND, A. W. Rake, London. 

16,808. WeLpina Links, &c., A. Dickinson, Birming- 


am. 
16,809. ApsustinG the Seats of Doa-carts, W. H. 
Brittain, London. 
16,810. Puzzie, J. M. Les‘er, London. 
16,811. Lisk Motions for Compounp Enoines, M. 
Kuhn, London. 
16,812. Stoprine and STarTine TRAM-CaRs, C. G. Moor, 


mdon. 
= Game Markine Apparatus, G. F. Howard, 


on, 

16,814. Connectors for Drum ARrmatuRes, H. C. 
Willson, London. 

16,815. Burrons, F. Elton, London. 

16,816. ELECTRO-MEDICAL Apparatus, C. B. Harness, 


ndon. 

16,817. Inpicatinc DepTa of Water in Rivers, J. 
on on. 

16,818. AXLES of Roap Venicites, W. W. Hull, 


ndon. 
16,819. SHutrinc Gear for Greennovses, J. G. 
Sherwin, London. 
16,820. PropeLuinc VsHICLES by CaBLE TaacTION, 
R. K. Boyle, London. 
16,821. Extractine Ow, M. D. Penney, London. 
16,822. WasHinc, &., FaBrics, &c, W. Junge, 


mdon. 
16,823. Pirers, W. D. Snow.—(J. L. Coles and D. H. 
Coles 


16,824. Stopper for Borries, L. H. Warin, London. 
16,825. Desks, C. Larson and C. P. Johnson, London. 
16,826. SzED-PLaNnTiING, 8. E. Gross, London. 

16,827. Mepicinat Capsuces, C. Wyllie, Glasgow. 
16,828. Marine and other Enaines, R. Bruce, Glasgow. 


25th October, 1889. 


16,829. Sprine Hook, A. Nicholls and W. D. Taylor, 
Manchester. 

16,830. Lirtinag by Fiuiw Pressure, T. W. Corby, 
Manchester. 

16,831. FLusHine Cisterns, W. Cowan, Edinburgh. 

16,832. Typs-writinae Macuines, W. B. Jvuhnson, 
Liverpool. 

16,833, ADVERTISING, A. W. Kershaw, Lancaster. 

—. Joints for Pires, A. Eadie and J, Tannahill, 


lasgow. 
16,835. Joints for Pipes, A. Eadie and J. Tannahill, 

Glasgow. 
16,836. ComBs of Carpinc Enoines, E. Tweedale, 

Balifax. 





16,837, PERAMBULATORS, T. H. B. Hitching, London. 
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16,838. Patrrern Cuains, K. Jowett and A. Barra- 
ectgueh, Keighley. 
6,839. ELecrric Suppty Meter, J. Perry, London. 
i 840. Lips of TRavELLING Taunks, J. Tonry, Wolver- 
hampton. 
eh Srrinc WHEE. to REDUCE Visratios, R. 
e. . 
16,842. REGULATOR for Exncine Governors, J. Burtin- 
shaw, Manchester. 
16,843. 7g for Routine Out Grass, A. Drum- 
mond, Gl 
16, _ ‘STEEL Thavencame Trunks, J. C. Carrick, 
1 
— CLEANING ToBacco Pirss, &c., W. Sowden, 
mdon. 
16,846. Capryets for Dusixrectixc, H. R. Ramm, 


NgPo 
16,847. Execrric Generation, H. J. Allison.—(J. J. 
Conklin and W. H. Rushforth, United States.) 
16, vl Fasteninos for Braces and Bets, T. Walker, 
irmi 
16,849. Lamps, c. Foulger, Liverpool. 
— ° Urinisixe SouND Waves, F. H. Purchas, 


16,851. Semasen Sream ConpENsER, Tangyes Limited 
and J. N. Floyd, London. 
16,852. ADvERTISING, J. Leathley, London. 
—. —— Houper and Prorecror, H. Phillips, 
‘irming 
16,854. — ‘&e., H. Hipkins, eg ge 
16,8 855. Case for Packrxa, &c., Eaes, Jenson, Bir- 
16, 856, Dain Toots for Emery WHEELS, T. Wrigley, 


16, "pe Bartey’s HorsesHor Pap, C. I. C. Bailey, 
ndon. 

16,858. Comnectinec, &c., Su1ps’ Boats, F. W. Brewster, 
London. 

16,859. Construction of Rarrs, F. W. Brewster, 


on. 
wy a Doors, E. C. Urry and G. A. Farini, 
16, > eaeee Prpss, Crcars, &c., W. J. Robertson, 


Loi 

16,862. Sarery Bicycies, J. Marston and J. Muir, 
London. 

16.863. TREaTING SussTances by STEAM PRESSURE, A. 
M. Ho , London. 

16,864. Bzp-sotroms, J. E. Townshend, London. 

16,865. TakinG-orr and Puttinc-on Boots, J. E. Town- 
shend, London. 

— Tienten1xe Bep-sottoms, J. E. Townshend, 


on. 
16,867. Purrryose Water and Sewaas, E. A. Cowper, 


ndon. 
16,868. Recoverrnc Firoat Gotp, E. A. Cowper, 
Londo: 


m. 

16,869. ApvERTIsING Mepium, J. W. Jones, London. 

16,870. DispLayinc ILLUMINATED ADVERTISEMENTS, F. 
Lees, London. 

16,871. Suextoxe Coprsr, J. J.C. Ferneu and E. H. 
Hartmont, London. 

16, — Sesame for Wixprnc Work, H. A. Fisher, 


16, $73. Twar Lace Fasrics, J. R. Hancock and H. 
Dobbs, London 


bs, 
16, “emus = Sutps, A. J. Loftusand A. G. Angier, 
mdon. 
16,875. Srzam Boriers, C. Wells, London. 
16,876. Avuromatic DeLiveryY Macuines, H. Howse, 
London. 
, DELiveRING Quantitizs of Liquip, H. Howse, 


ion. 
16,878. Dayine and Inoninc Lines, A. J. B. Choteau, 
London. 


16,879. E.ecrricirry Meters, C. P. Elieson, London. 

16,880. E.zcrric Betis, L. W. Winnal, London. 

16,881. Macuixz for SHe.iine Pzas, L. Thies, Lonion. 

16,882. Moutps for Castixc CyLtixpricaL Bopiss, J. 
Miller, London. 

16,883. Amronavutic Apparatus, H. 8. Maxim, London. 

16,884. Sarery Bicycres, J. B. Whitgreave, London. 

16,885. Bripcres, &., H. H. Lake.—(£. Thomas, 
France.) 

16,886. BorrLe Stoppers, J. H. Christman, London. 

ee in Exectric Lamps, F. H. W. Higgins, 


16,888. PLanx-suPppoRTING Frames for BurLpers, T. 
Sixsmith, London. 

16,889. Carpurettine Arr or Gas, G. Bower, London. 
16,890. for SEconDARY BATTERIES, k- 
land, A. H. ——~ and D. G. FitzGerald, London. 
4g. Tous 5 PENT Grains, G. Thornley and T. 


Lond: 
16, 802. Constr Four Arr or Gasgs, 8. Holman, 


26th October, 1889. 


16,£93. Musicat InstRumENT, R. n, peaten. 

16,894. REVERSIBLE Fitter, E. Hirons, 

16,895. 4 4 CaRRYING APPARATUS, nw. H. 
Blaken y, Dundee. 

16,896. ttn Coat, W. E. a , Cardiff. 

16, 897. Sarety Bicyciss, &c, W. M. Gillibrand, Man- 
chester. 

— SELF-EXTINGUISHING Lamps, J. Brown, Liver- 


pool. 
16,899. Comprxation Too., J. Fordham, London. 
16,900. Lapres’ SLEEVED Apron, G. Nixon, St. Mar- 


garet’s. 

16,901. Doc Carts, W. H. Barlow, Glasgow. 

16,902. Rerareine Stockines, J. Smith, Bradford. 

16,903. Lockinc Bicycizs, &c., 8. Ryder, jun., Sale, 
near Manchester. 

16,904. Cizansine the Fives of Borzers, R. Stanley, 
Ashton-under-Lyne. 

16,905. Srzam Enorves, C. Wells, London. 

16,906. Brewine, &c., Worts, W. B. Giles and A. 
Shearer, Le 

16,907. Stampinc Letrers for Postrace, D. Sinclair, 
J.C. Dobbie, and W. A. Malcolm, G! 

16,908. CAMERAS, W. I. Chadwick, Manchester. 

16, = FasTENiNe the SHUTTERS of Cameras, C. Sands 

. Hunter, London. 

16 910. WooL-comMBING Macuryg, T. Craig and T. W. 
Harding, ‘ord. 

16,911. Dravuout-excLupinc AppLiaNces for Doors, 
&e., 8. and 8. T. Hill, Birmingham. 

16, 818. DIsPLaYInG havens Boarps, W. Cotter, 


16,913. ag aed Exorzs, A. F. G. Brown and Brown's 
on Engine Syndicate, G 
16,914. wapaeueet BassiNeTTE PERAMBULATORS, G.H. 
Wells, fg 
16,915. Door OCKER with Beit, J. Margison, 
Apperley Bridge. 
16, — Dup.icaTe CoRRESPONDENCE Book, J. Sayer, 


Dynamo ARMATURES, J. Farquharson and F. V. 
acs London. 

16,918. Foorsatis, F. H. Ayres, London. 

16,919. Toy Carps, F. H. Ayres, London. 

16,920. Stzam Pumps, R. Holt, Rochdale. 

16,921. Pickers for Looms, J. and G. Shorrock, Brins- 
call, near Chorley. 

16,922. HorsxesHogs, A. Grainger, London. 

16,923. Grinpinc Biapes of Razors, A. Broadhead, 
Sheffiel 

16,924. Toots for Forcixc Provecrites, H. Close, 
Sheffield. 

16,925. Brzacuine Fisres, Yarns, &c , J. H. Gartside, 
Manchester. 

16,926. Money Tittus, J. A. Miller, London. 

16,927. Music Srasps or Ho.pers, L. J. Spencer, 
London. 

16,928. TrEaTMENT of Brack Asa Waste, W. and N. J. 
Borrows, Liverpool. 

16,929. Lusric ‘ATORS, J. Rebmann, London. 

16,930. TorLeT Paper, C. G. Cresswell, London. 

16,931. Wire MATTRESSES, T. E. and A. E. Wale, 
Birming’ ham. 

16, yrs. Sees LATING the TEMPERATURES of CARRIAGES, 


y, Liverpool. 
16,933. Firne-Bars, A. Beldam, Liverpool. 





16,934. Szamurss Steet Tupes, W. Pilkington, C. T. 
ag ead A. Brownsword, London. 
Lerrer-sox, Lamp, and CaLuL — A. L. 
Millar. London. 
16,936. BUcKLEs, P. J. Neuville.—(E. J. Neuville, 
India. 


16,937. Stup Buttons, P. J. Neuville.—(E. J. Neuville, 
India ) 


16,938. Fasteners for Paper, C. 8. Foster, London. 

16,939. Szcurmne Saretry of Trarric on Sincie Lines 
of Ramway, E. Tyer, London. 

16,940. CrEantnc and PouisHinc Matt, &c., C. E. 
Mumford, London. 

16,941. Bock Pavine, H. D. Blake, London. 

16,942. Stays, F. O. Estermann, London. 

16,943. Sprmepie Taps, A. Secley. London. 

16,944. Envetore Opgner, M. McCarthy, London. 

16, 945. Raisine and Forcing Warter, W. P. Theer- 
mann, Salf 


16,946. Wag. Moror, C. Barnett, Godalming. 

16,947. Treatine, &c., HOL Liquors, A. de 
Méritens, London. 

16,948. TYPE-WRITERS, 8. J. Sewell, London. 

16,949. Communicatine Sicnais, G. W. Moon, London. 

16,950. Weapons for Mitirary Purposss, W. Chaine, 
London. 

16,951. Prirtinc Macuings, W. 8. Foord, London. 

16,952. Inrusine Tga, R. G. Cather, London. 

16,953. Looms, H. H. Lake.—(F. Lacey, United States.) 

16,954. Morors, W. James, London. 

16,955. Stanps, M. Justin, inden, 

16,956. Automatic Macur = J. McClarnon, Belfast. 

16, 4 | ag ag E, taker, London. 

16,9. 58. Boots, M. L. Lion, London. 

16, 959. WARBLER for Teacuine Brirps Srxerine, D. 
McNae, London. 

16, a for Sme.tixnc Mertats, J. M. Bennett, 

mn 
16,961. Manuracturge of Bepsteaps, E. J. Smith, 
mdon. 
16,962. Bett for Suprortine Paps, C. A. Brown, 


ndon. 
16,963. Compositions for Preventine the PassacE of 
Hear, F. B. Pemberton and A. Angell, London. 
16, pall Automatic Rockine Crapies, A. Hamernik, 
on. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


408, “yr ComBinep WRENCH AND Ort Can, J. H. Loso, 
Los Angeles, Cal.—Filed July 31st, 1888. 

Claim.—In a combined wrench and oiler, the handle 

G, provided with a longitudinal oil passage J! and a 


[409.476] 


lateral oil passage J, in gece with the oil 
receptacle secured to the handl 


409,641. Device ror cian Tues For WELDING‘ 
H. Jeffrey, Ludlow, Ky.—Filed August 8th, 1887. 
Claim.—In devices for lor preparing tu! or zoe 
the tool A, having the bevelled and crescent shape 


'209.641} 


jointly with the tool J, and the former tool F, having 
the bell mouth H, substantially as set forth. 


409,984. Gearinc ror Drivinc CENTRIFUGAL Ma- 
cuings, J. Laidlaw, Glasgow, Counties of Lanark 
and Renfrew, Scotland.— Filed May 7th, 1889. 

Mo —(1) The combination with the dle E, 
ving pinion «5, the sleeve v, oo wi, the wt 

ther ut, y carried by the arm, the fi circular rack us, 
the bevel pinion 8? on the sleeve, and the shaft having 

bevel gear wheel S!, substantially as described. (2) 





Ss 


(on ee 


The combination of the spindle E, having pinion , 
the sleeve wu, having arm wl, the pinion v2 and gear 
wheel w4, carried by the arm, the fixed circular rack 





u’, the bevel pinion S? on the sleeve, and the shaft 
having bevel gear wheel S!, substantially as described. 


410,014. Srep ror Spivnine Spinpies, 0. B. Parker 
and G. T. Esten, Pawtucket, R.I.—Filed March 27th, 


1889. 
Claim.—A step for a spinning spindle formed with a 
step chamber, and a separate oil chamber communi- 


SS 


i 
ge 


“Ws SS 


cating with said step chamber, in combination with a 
rforated partition in the oil chamber, and peas 
otween § - d partition and the wall of the oil chamber, 
tan tial ly as sp 
410,107. Art or RoLiino FLancep Beams, J. Kennedy, 
Latrobe, and H. Aiken, Homestead, Pa.—Filed April 
15th, 1889. 

Claim.—An improvement = the art of rolling flanged 
beams, which consists in fi such beams by 
reduction of metal blooms, and rolling such beams— 
= different passes between rolls—on the sides of the 

oe and on the edges of the fl for the purpose 
aioe the same, substantially as and for the 
described. (2) An eee | in the art of 

Dupes flanged beams, which consists in forming such 
beoms by reduction of metal blooms, and rolling such 
beams—at different passes between rolls—on the web 
and the sides of the flanges and on the edges of the 
flanges for the purpose of finishing the same, sub- 


cat 





| 

















stantially as and for the purposes described. (3) In 
the art of rolling flanged beams, wherein such beams 
are finished by means of rolls whose partings produce 
a fin on the outer sides of the flanges, the improve- 
ment which consists in producing, prior to such 
finishing, grooves or depressions on said flanges on 
lines coincident with the lines of said fins, substan- 
tially as and for the purposes described. 


410,192. Nozzie for Sree: Lapies, C. S. Price, 
Johnstown, Pa. —Filed May 2nd, 1889. 

Claim.—In a ladle for contalning’ and pouring steel, 

a nozzle a posed of two parts, an outer and an inner 

the oute being cemented to the refractory 

of the la e, the inner part containing the ori- 

rough which the steel passes and being detach- 








~ otiad to the henge part, for the purpose of being 
mace j bi with a stopper con- 
tain withte the ladle and po ee bya en —. 
ing Me ae the ladle adapted to — > 
through which the metal passes while Being eouel, 
substantially as and for the purpose speci 
410,232. Fricrion Coupiine, R. v. Borchers, Phila- 
delphia, Pa.—Filed January 8th, 1889. 
Claim.—The —— deny g consisting « of the hub 
id hub being 
provided with ered V- 


Ad. grooves upon its peri- 
phery, the hubbed plate A, adapted to be secured to 


[410,232] 
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shaft H, the levers ¢, fulcerumed in said plate A, the 
wedges ‘d, provided with V-shaped projections "and 
with yokes di, the adjustable toggle links m », and 








the sleeve D, all arranged to operate ‘substantially ag 
set forth. 


410,321. Bett Ticnrener, F. R. Hynes, Rochester 
N. ¥.—Filed March 80th, 1889. ‘ 
Claim.—In a belt tightener, the combination of the 
— rs AA, provided with ways b b, the boxes aa, 
loosely in the hangers, the counter shaft B, 
casting in — 4 boxes and provided with pulleys, the 


410,321) 


























screw shafts H H, screwing into the boxes, the longi- 
tudinal shaft I, located above the hangers, the gears 
Jf and sisi, connecting the longitudinal shaft and 
screw shafts, the hand shaft K, and the gears A i, con- 
necting the hand shaft and ‘longitudinal shaft, as 
shown and described, and for the purpose specified. 


410, 019. — Bream Enaing, J. A. Groshon, New York, 
N.Y.—Filed Febr 7d 9th, 1888. 

Claim.—(1) In comb nation — a direct- on 
steam engine, the auxiliary cylinder E, open to the 
—— at one end and closed at the other end, and 
there forming a vacuum, the piston and piston- rod for 
the auxiliary cylinder, cross-head L, links N, and the 


410,412] 











rocking lever O, connected at its lower end with tho 
said links and at its — end with the piston-rod, 
substantially as and for a = yon ie 
In combination with a direct-acting 

auxiliary cylinder E, open to the yy at one 

















end and closed at the other end, and there forming a 
vacuum, the piston I, rod J, cross-head L, guides M, 
links N, and the rocking lever O, pivotted at its lower 
end to said L-| and at its upper end connected with 
the piston-rod Se substantially as and for 
the purposes ek 4, 


410.4 421. Borris Stopper, H. Lightwardt, jun., and C. 
F. ~— Philadelphia, Pa, — Filed June 20th 
188! 


ats a bottle stopper, the combination of a 
central stem, a rigid lower end section on the end of 
the stem, a movable upper non-flexible section, an 
interposed elastic expansible section, means, substan- 
tially as described, on the upper end of the stem to 


force the upper seciion down on the elastic section to 

expand the same, said upper end section havin 

recess in its upper face around the stem, an expenaiile 

elastic section "Thing and projecting above the recess 

and embracing a's stem, and a metallic washer inter- 

— between said section and said means for expand: 
the stopper, for the purpose set forth. 








Nov. 8, 1889. 


THE ENGINEER. 


383 





———————— 





_—_———or~ 


THE APPLICATION OF THE TRANSPORTING 
POWER OF WATER TO THE DEEPENING 
AND IMPROVEMENT OF RIVERS. 

By W. H, WHEELER, Mem. Inst. C.E. 
No, IL. 


Tue power of water to transport material, and the way 
in which this is accomplished having been described, it is 
now proposed to deal with its application to practical 

urposes. The usual process of removing material 
se in the deepening of rivers is by dredging. By 
required i pening B by ging. | by 
this process the material has to be lifted to a consider- 
able eight above the surface of the water, deposited in 
barges, and conveyed by steam power to the place of 
deposit. There are numerous instances where the work 
could be effected at very much less cost by taking advan- 
tage of the transporting power of the water an maning 
it the agent in the improvement of the channel along whic 
it flows. If the material to be moved be broken up by 
mechanical agency and incorporated with the water by 

a stirring or churning process given at the same time, the 
transporting power of the water is sufficient to carry it 
away, so long as the water is not overloaded and travels 
along a defined channel. 

Various attempts have been made from time to time to 
apply this principle, some of which have been very suc- 
cessful. Stirring up the bed of a river by means of 
harrows and similar contrivances has been resorted to, and 
frequently with beneficial results. Barges having wing 
dams dropping over the sides or stern have also been 
successfully applied to the scouring out of narrow rivers 
and the approaches to tidal canals and sluices. 

On the Danube a boat fitted with a triangular rake 
hung over the bow of a steamer was dragged across the 
shallows, the steamer mage astern. By this the shoals, 
which consisted principally of shingle, were removed, and 
the depth of water increased 3ft. to 4ft.—“ Min. P.I.C.E.,” 
vol. ix., p. 387. Where the velocity of the current is 
sufficient to roll shingle or gravel along the bottom, 
harrowing may be attended with su ul results, but 
for materials of finer particles it is not effective, from its 
failing to give the particles the necessary upward motion, 
and in not sufficiently stirring and mixing them with the 
water. 7 

Another plan adopted has been by fixing wings on the 
sides of a boat having a rake at the bow. The wings on 
being let down form a dam, and cause the water to rise on 
the upper side, forcing the boat along. With a varying 
head of from Gin. to 12in., a boat was driven along at the 
rate of three miles an hour, and proved effective in scour- 
ing the river in which it was atwork. A somewhat similar 
principle has been successfully applied to the cleansing of 
the entrances to the tidal and coast canals at re 
and other places in India. ‘The same plan was also 
adopted for deepening the Garonne, one barge with win 
dams causing the removal of about sixty y of clay an 
sand in a day at a cost of 2}d. a cubic yard. 

A more successful application of the principle has been 
where the material to be moved has been stirred up by 
— water or air amongst it, or by lifting the material 
up and discharging at the surface of the current. This 
process was suggested by M. Bergeron for the removal of 
sand bars in estuaries, in a paper read before the British 
Association at Dublin, but has not been practically applied 
to this poune. 

For the deepening of the Mississippi, Ohio, and other 
riversin America, it was determined some yearsago to effect 
this by digging or stirring np the material so that the 
current might work the shoals into the deeper places. 
Numerous schemes were submitted to the Commission 
appuinted by the Government, of which the following is a 
brief description:—A steamboat with two large screws 
fixed obliquely on each side of the bow; these, when 
working, were to draw the boat along through the water 
and throw the material on each side. A steamboat with 
two endless screws placed on an horizontal axis at the end 
of the boat, and so arranged as to lower into the shoal 
places. A modification of this plan was also proposed by 
substituting saw teeth in the shaft instead of the screws. 
A wheel placed between twin boats and turned by the 
action of the stream, the boats being moored, a tem- 
porary wing dam was to be fixed above the wheel to 
increase the action of the current; small ploughs or 
harrow teeth were to be fixed on the arms of the wheel, 
which was made adjustable to the depth. A boat, with 
double-acting steam pumps, which were to force water 
through a set of twenty-eight nozzles, 3in. diameter, on 
to the shoals. A drum attached to the stern of a steamer 
in lieu of the ordinary stern wheel; the drum was to 
have scrapers attached to the convex side in spiral lines 
leading outwards. Four scrapers made of boiler plate 
fastened in a triangular frame, suspended from the stern 
of a steamer; the frame had a 16ft. base, and weighed 
altogether 2 tons; and the scrapers were something in 
the form of the buckets of a dredger. Two engines were 
required to work this machine, which had cylinders 20in. 
diameter, with 7ft. stroke. This machine was the one 
selected by the Commission, and was set to work on the 
upper part of the Mississippi, on the Ohio and Missouri. 
By its use the former river amen St. Paul to La Crosse 
was deepened from 2ft. to 4ft. It was also used on the 

wer Mississippi previous to the carrying out of the 
training works. By the aid of two of these machines the 
South-west pass was deepened and kept open. The mate- 
rial brought up by the scrapers was carried away in 
Suspension, the velocity of the current being from two to 
three miles an hour on the surface. Each machine moved 
about 10,000 cubic yards a day. 

_ During the construction of the improved channel of the 
tiver Maas from Rotterdam to the sea, a boat was used 
fitted on each side with a screw propeller, 3ft. 6in. in 
diameter, which could be raised or lowered by gearing on 
the deck. The screws were adjusted so as nearly to touch 
the shoals, and as the boat moved these were caused to 
revolve at the rate of 150 revolutions per minute. By the 
aid of this machine shoals of sand were moved at the rate 
of 130 cubic yards an hour, and clay mixed with sand at 





the rate of 116 cubic yards. The machine was afterwards 
converted into a suction dredger, having a centrifugal 
pump with a two-bladed fan, 4ft. 6in. in diameter, ty 
which sand was pumped up and discharged into the river 
on the ebb tide. During the construction of the new 
channel it was estimated that the quantity of material 
transported by the current was five times as much as that 
excavated and moved artificially. 

The removal of deposit from a reservoir in Algeria was 
effected by forcing air through a pipe into the sediment 
by means of a 12-horse power engine, and thus mixing the 
deposit, which had accumulated to a depth, at the lower 
end, of 24ft., with the water and allowing it to run off 
down the bye-pass. As the mud lowered near the dam, 
that from the —_ part flowed down. The water became 
muddy for a distance of 110ft. round the pipe—* Min. 
P.LC.E.,” vol. Ixxi., p. 442, 

At Tilbury Docks this panne has been applied with 
the greatest success, and has effected a large saving in 
cost. The tide from the Thames enters the tidal basin 
through the piers at the entrance with considerable 
velocity, a with it a large quantity of mud in 
suspension, which is deposited in the slack water. To 
remove this, four large dredgers were formerly used, the 
weekly cost amounting to about £1000. For some time 
past this deposit has been removed by the use of a steam 
tug, provided with pumps attached to an iron tube 
trailing in the mud on the bottom of the basin by india- 
rubber oo. Water is forced through the tube into the 
mud, which is thus stirred up and kept in suspension, and 
flows out with the ebb tide. The weekly cost has by this 
means been reduced to £27. A sample of the water 
taken 4ft. from the bottom when the pumping was going 
on yielded, when dried, at the rate of 129 1b. solid matter 
in a cubic foot, the material being fine warp; at 7ft. 
from the bottom the yield was 12°67lb.; above this the 
quantity in suspension rapidly diminished. The weight 
of the material and time taken to deposit will be found in 
the table previously given. A full description of this 
apparatus will be found in THe Enoixezer, of August 
16th last. 

In the Fens on the East coast revolving cylinders with 
spikes have been in use for many years for clearing the 
drains of weeds and deposit. These machines, termed 
“hedgehogs,” were drawn along the bottom of the drains 
by horses, and in revolving tore up the weeds and dis- 
turbed the mud, which was carried away by the current. 
This process has recently been improved and applied to 
the deepening of the drains and rivers. The improved 
machine consists of a barge, having a framework projec- 
tion at each end, to which are suspended by chains 
revolving drums having spear-headed spades on their 
periphery. The barge is moved along the channel at the 
rate of two miles an lowe by means of steel ropes anchored 
in the banks fore and aft at a considerable distance away. 
These ropes revolve round a drum in the barge, and are 
coiled and uncoiled by steam power. By the constant 
travel of the hedgehogs up and down the river, the 
material at the bottom is broken up, churned, and con- 
verted into mud, the particles being sufficiently fine to be 
carried away in suspension. The velocity of the current 
varied from 2}ft. to 3ft. per second. By the aid of this 
machine the river bed has been considerably deepened. 
The quantity of material moved in a working day amounts 
to about 700 tons, the whole of which is transported alon 
the channel and deposited in the estuary, a distance o' 
fifteen miles. The cost of moving clay and warp by this 
process was under a penny per cubic yard. The amount 
of solid matter in suspension in the water in its normal 
condition being 87} grains in a cubic foot, after the 
machine had been at work, samples taken four miles away 
from the place of operation yielded at the rate of 710 
grains per cubic foot, equal to about 11? tons of solid 


matter passing down the river in twenty-four hours, for 
every square foot of area contained in the section of the 
river, 


The machines described are only applicable to the 
removal of soft material. The author, being of opinion 
that the process can be still further extended to the 
removal of clay and hard compact material, has designed 
a machine the use of which is applicable to the removal of 
soil of every description except rock. Where harrows or 
scrapers are used the material is loosened, but is -not 
mixed up with the water. The object kept in view in 
designing this machine has been that, while loosening the 
material, it shall at the same time be thoroughly disin- 
tegrated and incorporated with the whole mass of the 
water; in fact, that it shall assume the same condition as 
a stream in a state of flood carrying down turbid water. 

It consists of a vertical shaft having on the lower end 
blades similar to those used for a screw propeller, but 
fixed horizontally; below these is a cone-shaped cutter, 
having a number of short teeth. The shaft is fixed on the 
stern of a barge, or in a well in the centre, and free to 
move vertically; and is caused to revolve rapidly by an 
engine on board. The teeth on the lower face of the cutter 
tear up the clay or other material to be moved, and the 
disturbance in the water caused by the blades above it 
disintegrates and converts the material into mud, which, 
being thoroughly mixed with the water, is carried away 
in suspension. The barge is moved slowly forward against 
the stream by a warp attached tu an anchor, dropping 
back to its former position when the end of the warp is 
reached, It is proposed that three of these cutters, each 
3ft. Gin. in diameter, should be fixed in one frame. 

A machine made to this design is now in course of con- 
struction, and will be applied to the removal of shoals in 
a tidal river in the course of the autumn. The results 
obtained in working a model of the machine will be found 
in the table given in the first part of the paper. From 
this it will be seen that the best result is obtained when 
working in alluvial deposit, after that in very hard boulder 
clay, then in soft clay, and the least effect is in sand. 

1n conclusion, the author regrets that the time at his 


disposal has not enabled him to carry out as fully as in- | OE 


tended the investigations into the power of water to 
transport material, and which he hopes still to follow up. 


= 


He trusts, however, that the facts brought forward are 
sufficient to prove that the transporting power of water 
may in many cases be taken advantage of and appplied to 
the (aimee of the channels of rivers with beneficial 
results, 


Table showing Amount of Solid Matter in Suspension in Rivers. 






































| as §| 
ek 
Sotid enor royal | BE) 
suspension 3S 
River. is ade exalt foot 525 Remarks, 
of water. (58 
iE oS 
aad 
Ibs. | grains | 
Mersey—flood tide ..| — | 100°36 | 4::5 Upperestuary. Dry 
| | weather. 
ebb ,, S— 188°47 | sy's5 |Evidence—Manchester 
| | | Ship Canal. 
Babes <s << «.) ee} -— | 24x Oldham, 
1 } | 
i- 299°04 | ass) 
Ouse—Goole.. .. t 0|— | ae |S A. F. Fowler. 
Ribble—fiood tide _ 121°54 | — Near Lytham (Wheeler). 
| } flood, 10ft. below surf'ce 
| 
Liffey—calm - 12°46; — |At the bar, 20ft. below 
rough - 37°38 | — | surface (Mann). 
Thames—Greenwich..| — 109°02 | — 
London Brid _ 16°82 | — High water (Bazalgette) 
Tilbury L.W...| — Wes | — | 
Tilbury Dock—outer . } { 4ft. from bottom, dredg- 
2} 12°9 =—— 4a 1. ing machinery at work. 
H.W. | 0°294 - ato |28ft. bottom, ditio 
half ebb| 2°945 _ vy |18ft. ditto 
Bsc ct ce 0 1°05 _— vs Last quarter ebb (Taylor). 
Tees—floods.. .. ..| 1°947/ — | yy (Fowler. 
ordinary .. ..| — 205°6 avsr | 
i 50 toy |Atthe sur., } ebb (Wheeler) 
Boston Deeps Ue 90 aia l5ft. below sur., do. 
} 
Witham, in fiood .. - 100 assy /8ft. do. do. 
| 
eatin 7) — | 342-65 | rats Strong ebb, do. 
Spalding . _ 710 jz |Deposit being stirred up 
Ordinary tor — | 87-22] tebe | = do. 
Glen 4... «. «4; — {1120 ahs (Strong ebb, do. 
Ouse, near Denver ... — | 181 zara 'From surface, ordi- 
| | nary flow, do. 
| 
Po “+ 06 6s "208; — sho \Geike’s Geology. 
Maas, in December | — | 207°45 | svbs Geike. 
Garonne oe he *624 a ths iGeike. 
| 
Tiber—mean, 6 years | ‘07465 — ae 
maximum, ,, ..| 1°897| — | yy |f Shelford. 
Durance—fioods, mean 1°87 _ as | 
max., 6°25 _ to | 
mean.. ..) — 795 sho | 
rr. | ~ (aes Tihs 5 Humphreys & Abbott. 
Danube—mean .. ..) — 147 nds Taken from the surface. 
max... . — 940 xix Mean of ten years. 
min. . _ 6 sodno Sir C. Hartley. 
Irrawaddy—floods x _ 256°87 | ynn ‘ 
ordinary flow, — 76 tt 
| | 
Mile—flood .. .. «.| = - il 
low wae, | am Ee Bes f Sir C. Hartley. 
Ganges—fioods .. ; °146 — | as 
mean .. - — | wh } Geibe. 
| 
Indus .. .. | 264)  — ats | 
Bhone— foods -: ::| "32 ) — | sJs |} at artes ¢Getke) 
max. ep zs Greatest recorded (Geike). 
ae ae 625 — tig =n Holland. 
“ Mee 3c —_ 4 333 ris: At Verdingen. 








PRACTICAL ILLUSTRATIONS OF DYNAMICS. 
By A. G. GREENHILL, F.R.S. 
No. IV. 

Suppose we have a number of inclined planes passin 
through a fixed horizontal axis through O, and we wis 
to find the locus of bodies starting simultaneously from 
O after a given time of ¢ seconds, the planes all having 
the same limiting angle 9. 


Fig. 2 





Draw OE vertically downwards, of such a length that 
a body would fall freely from O to E in ¢ seconds, so that 
= 49 t*; and on OE, draw a circle touching 
the line K’O K, sloping downwards at the angle 9. 
Then the time of sliding down any chord O P, between 











384 


THE ENGINEER. 








OE and OK, will be ¢ seconds; so that the different 
bodies will all lie in the circular arc O P E. 
For the time down O P = s/$v =OP/4,/(2g. PK) 
20P? 20E 
Jere / ; ¢ seconds, 
since O P? = OE. PK. 

The chords, such as O P’ on the other side of the 
vertical O E, between O E and O K’, will ess the 
property that a body projected up P’ O, with velocity 
just sufficient to reach O, will take the same time 
t seconds to reach O for all positions of OP’, ¢ still 
denoting the angle of friction. 

As another example, suppose AO and OB are two 
inclines of a and 4, having the same limiting angle ¢, and 
that a body starting from A slides down A O, and 
without change of velocity up the plane OB, as in a 
switchback railway, a small curved part being introduced 
at O; suppose it comes to rest at B, and slides back again 
to A’, and so on ; it is required to determine the position 
of B, A’, &e. 

Fig. 3 














Draw the line A B through A, sloping downwards at 
an angle 9, and cutting © B in B; then, since the velocity 
at any point on AO or O Bis that which would be acquired 
in falling vertically from A B, it follows that the body 
will come to rest at B, and 

OB _ sinOAB _ sin (a— 9) 
OA sinOBA sin (8 + 9) 

If the horizontal line through A meets OB in 4, then 
B 6 is the lost space due to friction, up which the body 
must be pushed to regain the level A 0. 


Fig. 4 











8 

Supposing A O is a slope of «, greater than ¢,and O Ba 
slope of 8 less than ¢; and that a body tenting from A 
and sliding down A O passes without change of velocity 
on to O B, and comes to rest at B; then obviously in the 
same manner, the point B will be determined by drawing 
A B through A sloping downwards at the angle 9, to cut 
OB in B. 

In railway inclines the slope is generally estimated by 
one foot vertical to so many feet m horizontal, so 
that if « is the slope of the incline of one in m, 

tana =1/m. 

The friction also is generally estimated by the resistance 
in pounds r per ton weight of the train, so that on 
the level the coefficient of friction 

uw = tan» = r / 2240, 
the resistance of the road being thus equivalent to that 
of a smooth incline 9. 

Then when running freely down an incline «, the 

acceleration 
f = sin (a — 9) seco 
= g (sin @ — » cos @). 

But in railway inclines m is large enough for us to 
teplace sine by 1/m and cos a by unity, so that 

1 1 r 
f=9(, +)-9(2-sa) 
the formula employed in practical problems. 

More accurately, 


; 1 1 i 1-8 1 1 
= ee SE 1 - aaa 1 -_ “) 
— a! (m? + 1) = ( sa m2 m 2m2 
-4 
cose = = (1 1 ‘ae ]l- —— 
a! (m* + 1) m* 2 m* 


so that the error committed in the above approximate 
formula is only about 1 / 2m? of the whole, or 50 /m? per 
cent.; for m = 50, only about 0°02 per cent.; and thus it 
is immaterial whether we take an incline of one in m to 
mean lft. vertical for m horizontal, or for m on the slope. 

With the same approximation, the resistance of the 
road on the level or the brake power, estimated at 
r pounds per ton, may be replaced by the resistance of an 
uphill incline of 1 in 2240 + +. 

Traits Propiems on INCLINES. 

(1) Prove that an engine exerting a pull of P tons, start- 

ing a train weighing W tons up an incline of 1 in m, the 


resistance of the road ae y pounds per ton, will in 
the time ¢ seconds generate the velocity 


. ¢ see en a 
? (y m ~ 2240 ) gt fs, 
in the distance - 
Se ORES 2 
°=(- 5 - aa)i 





feet, the energy accumulated in foot-tons being 


A 1 r \3 2 
nation (w m au) tg@. 

(2) A train of 120 tons is to be taken from one station 
to the next, a mile off, up an incline of 1 in 80, in four 
minutes without using the brakes. Prove that with no 
road resistance the engine must exert a pull, until steam 
is turned off, of about 6203 pounds; and the weight on 
the drivers must be 37,218 lb. = 16°6 tons, with an adhe- 
sion of one-sixth. 

(3) Prove that in order to take a train of 100 tons from 
rest at one station to stop at another a mile and a-half 
off, up an incline of 1 in 100, in six minutes, the velocity 
must reach 30 miles an hour, the steam must be shut off 
and the brakes applied 108 yards from the station, and 
the engine must exert a pull of about 1:4 tons, supposing 
a brake pressure on the wheels of half the weight of the 
train, and a coefficient of friction of one-sixth. 

(4) Determine in tons the greatest load the Strong 
locomotive —with cylinders 20 by 24in., driving wheels 
5ft. in diameter, and mean effective pressure 100 lb. on the 
square inch—can take up an incline rising 96ft. in the 
mile, from rest at one station to stop at the next station, 
two miles off, in eight minutes; taking an average resist- 
ance of the road of 12 1b. a ton, and the brake power at 
400 lb. a ton; the engine and tender weighing 106 tons. 
Ans.: 164 tons. 

(5) A train of W tons is to be taken from rest at one 
station up an incline of 1 in m to stop at the next station 
a feet off in ¢ seconds, the resistance on the level being 
equivalent to an incline of 1 in x, and the brake-power to 
ling. 

Prove that the pull of the engine if uniform must be : 


1 ,agt (A+) +i¢! 
wi 4 m  n/]\m n q 
S9F (hahah) ii 
a\m n @q 

and prove that the extra expenditure of work over taking 
the train at uniform velocity is : 

Wa?l /1 1 

sgt? q \m - n 

(6) Prove that the weight of the greatest train an engine 
with cylinders d x / inches, and driving wheels D inches 
in diameter, with a mean effective pressure of p pounds 
per square inch, can take in the last journey of ex. 5, is : 

pdlyl 1 
D - x n * 
1 1 1 1 1 a 
i? seo: +a) gigt? 

(7) Prove that the loss of time in going from A to C 
—for instance, from Stanstead to Newport, on G.E.R.— 
two points on a railway at the same level eight miles 
apart, due to an incline of 1 in 100 from A up to B, and 
an incline of 1 in 300 from B down to C, instead of going 
on a level line from A to C at a uniform velocity of forty- 
five miles an hour, is 2 minutes 20 seconds, equivalent in 
time to a detour on the level of 1 mile 60 chains. It is 
supposed that with full steam on the velocity drops from 
forty-five to fifteen miles an hour at the summit B, and 
that in descending the incline full steam is kept on till 
the velocity is again forty-five, after which the velocity is 
kept uniform by partly shutting off steam; and prove 
that this happens at a point Q distant from B about 
1 mile 892 yards, 

Prove that the train would come to a standstill, or, as 
the Americans say, would be “stalled on the grade,” if 
the incline from A to C was a quarter of a mile longer. 

Prove that if the weight of the train is 200 tons, and 
the resistance of the road is 14 lb. a ton, the pull of the 
engine from A to Q is 2;% tons, and from Q to Bis ,4 ton; 
and determine whether there is any extra expenditure of 
work due to the inclines, on this and the return journey. 

Determine the requisite weight on the driving wheels, 
taking an adhesion of one-sixth. 

Compare the Shap and Beattock inclines, causing a loss of 
9 minutes (Zimes, 22nd October, 1889). 

(8) Determine the loss of time and the extra expendi- 
ture of work—if any—due to crossing a pass by a railway 
having an incline of 1 in m up and 1 in n down, instead of 
going in a level tunnel of length / feet —_ the pass ; 
supposing that V f.s. is the maximum speed allowed on the 
line, and that the velocity of the train drops from V to v 
f.s. at the summit of the pass; determine the pull of the 
engine P in tons for a train of W tons weight, taking the 
resistance of the road at rlb. per ton. 


tons; 





oa ') foot-tons, 
q 


1 a ) 
7 £ £7 tons gross. 





IMPULSE, 


VI. We have already given the name impulse to the 
product P ¢ of a force of P pounds and of the ¢ seconds 
for which the force acts, and shown that the impulse P ¢ 
and the momentum W v/g which it generates are equal 
and convertible, and therefore measurable in the same 
unit, which we have called the second-pound, by rapes. 
with the unit of work, the foot-pound, in which the wor 
Ps and its mechanical equivalent, the kinetic energy 
34 W v?/g, are measured. 

In a large class of mechanical questions, such as the 
action of hammers, as in pile driving, the collision of rail- 
way carriages, the motion of a projectile in the bore of a 
gun, or, on a small scale, in the impact of billiard balls, a 
very great force, P pounds, acting for a very short time, 
t seconds, produces a finite change of velocity and of 
momentum, so that the impulse P ¢ is finite. 

In such questions it is convenient to begin by sup- 
posing the impulse to act instantaneously, so that the 
change of velocity takes place while the bodies have 
hardly moved ; and afterwards to investigate what really 
takes place more closely, 

In the preceding aor on the dynamics of recti- 
linear motion, the principle of energy has been employed, 
in which the kinetic energy generated or used up is con- 
sidered as the dynamical equivalent of the work done in 
the body, both being measured in foot-pounds or foot-tons. 


‘so that the momentum of the system 





But now we shall employ the principle of momentum 
which asserts that the momentum generated—or destroyed 
~in any direction is the dynamical equivalent of ‘th 
impulse in the same direction, both being measured in 
second-pounds, or second-tons, the impulse being defined 
as the product of the time and the mean force in that 
direction. 

In the case of the impact of one body upon another the 
same impulse, consisting of the same force acting for the 
same time, acts on each body, but in opposite directions, 
, e is unchanged, and 
is the same just before and just after the impact, if we 
neglect any extraneous forces acting on the bodies as jy. 
sensible compared with the mean force of the impulse 

Let us apply these principles immediately to the solution 
of the following practical questions :— 

(1) An inelastic pile, weighing w tons, is driven vertically 
afeet into the ground by 2 blows of a hammer weighing 
- nW? h 
W tons, falling 4 feet. Prove that yy; we q tons would 


have to be superposed on the pile, in addition to W, to 
drive the pile down very slowly against a uniform 
resistance. If the pile is crushed at each blow a small 
length, measured in feet by «, the mean thrust exerted 
h 


x tons, and acts 


for x/h of the time of falling of the hammer. 
also the time of each movement of the pile. 

(2) If the resistance of the ground increases in propor. 
tion to the penetration of a pile, and x blows of a hammer 
of W tons, falling / feet, drives a pile of w tons u feet, 
We 4 tons, gradually superposed, would 
drive the pile the same distance. 

(3) Prove that, if the safe building load on a pile is 
one-mth the resistance to penetration of the ground, and 
the pile is intended to bear a safe load of M tons, the pile 
will be sufficiently driven home when the penetration at 

We h 
mM (W+w) 
where W denotes the weight of the hammer, » of the pile 
in tons, and / the height in feet the hammer falls, 

Prove that, if the chain which raises the hammer can 
bear a safe load of P tons, the minimum time of raising 

P ww of the time of falling. 


n/p 


Considering a single blow in question 1, the hammer 
in falling 4 feet acquires WA ft.-tons of energy, and 
acqnires the striking velocity V f.s. given by 

4 V2 =gh, or4 W V?/g=Wih. 

The pile being supposed inelastic, the hammer does not 
rebound, but pile and hammer move together with the 
same velocity; supposing this velocity is U f.s. immedi- 
ately after the blow, U is determined from the condition 
that the momentum is unchanged, and therefore, in 


Ww . 
by the hammer during a blow is WwW = = 


Determine 


prove that 


each of thelast few blowsof the hammeris feet, 


the hammer is 


second-tons, 
(W+wu)U/g=WV/g, 
. W vw, 
” U=wW +0 rf 
and the available energy of the hammer and pile is now 
4(Wtv) V2/g= Ww? = = Wek foot-tons, 
“ Ww’ g Ww : 
the energy dissipated by the blow being 
Wi- wes a Wh foot-tons. 


Wtiw Wt+w 
Denoting by R the mean effective resistance of the 
ground in tons, this energy of the hammer and pile is 
sufficient to carry them a distance « / » feet against this 
resistance, and therefore by the principle of energy, 


Ra _ Wh 
n W+w 
nW? h 
R=. ‘ 
™ ¥ Wtwia 


We have not allowed for gravity, as the pile is driven 
vertically, so that the effective resistance R tons must be 
increased by W + w tons to obtain the total resistance 
to motion; consequently R tons is required to be super- 
posed on the hammer and pile, weighing W + w tons, to 
drive the pile down very slowly. 

The above supposes the blow instantaneous, and con- 
sequently that there is no deformation of the pile, and 
that the thrust between the pile and hammer during the 
impact is infinite; but in reality some deformation must 
take place, and supposing that the pile is crushed a small 
‘a denoted in feet by 2, and that P denotes the 
thrust in tons between the hammer and pile during the 
blow, then P « measures in foot-tons the work dissipated 
by the blow in crushing the pile, and therefore— 


W?2h Wewvh 
a ' int cee 
Pa wa W+w W+w 
Ts ae. 
or P= ” a 


Supposing ¢ denotes in seconds the time the blow acts, 
then when z and therefore ¢ is very small, P is very great, 
and we may neglect R in comparison with it; and by the 
principle of momentum, 

Ww Vz, 


Pt=W(V-U)/g=wvU/g= Tae 


fore t = i v =a/h of the time of falling of the 
t 

hammer ; since the hammer is V /g = 4/4 V seconds is 

falling / feet. ; 
After the blow, the pile describes a/n feet with 

average velocity iu, and therefore the time of pene- 

Wt+w a 
Ww 3nV 


_of the time of falling of the hammer. 


and there- 








trating the ground isa /4n U = seconds 





ie 
W nh 
Suppose, however, we consider the case where the 
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i the pile « becomes comparable with the pene- 
crushing cet b nenttn at each blow. Now R, the ro 
tive resistance of the ground, becomes comparable with 
P; so that for the ¢ seconds the blow lasts, considering 
the change of momentum of the hammer, 
Pt=Wo/g - wU/g; 

considering the change of momentum of the pile, 
Pt-Rt=wU/g; 

so that Rt=WV/g —-(W + w) U/g, 

a quantity we have previously neglected as insensible. 

Pile and hammer are now just after the blow moving 
with common velocity V f.s., and will therefore penetrate 
a distance ¥ = against the mean effective resistance 

iven 
R tons g if Ry - 4 (W < w) U2/9. 

But while the blow lasts the pile will move bodily a 
distance z feet, such that the energy liberated by the 
blow is used up in crushing the pile x feet against a 
thrust of P tons, and moving it z feet against a resist- 
ance of R tons; so that : 

Wih-4(W+ wv) t/g=Pr+R., 
or Wh=Px+Ré, 
since yt+2z=b, 

Knowing W, , 2, and observing b and x, we have suffi- 
cient equations for determining P, R, U, y, and z; but as 
these equations become rather complicated, and the 
results are of no practical value, we shall not pursue 
them further. 


and 








THE WALKER ENGINEERING LABORATORIES. 


Ir is on record that a certain benighted traveller, cast 
away on a strange coast, joyfully hailed the appearance of 
a gallows as an unmistakeable sign of civilisation. The 
particular stage, however, at which ceremonious methods 
of terminating existence come in to mark the action of 
ameliorating agencies on the community is an elementary 
one. The gallows is but one of many social forces, and 





THE WALKER ENGINEERING LABORATORY, LIVERPOOL. 
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latest erection at Liverpool claims to be the most expensive | 
of its kind in the world. It isa feature of the competition | 
that the costliness of the structure is regarded as a. 
sufficient measure of its excellence. The latest effort 
stands at about £20,000, if we ignore some after-luncheon | 
references to blank cheques. Whether there will be any 
advance upon this quotation before the hammer of public 
opinion falls, remains to be seen. 

The Walker Engineering Laboratories, in connection | 
with University College, Liverpool, were opened on | 
Saturday, November 2nd. The ceremonies of the day | 
consisted of a luncheon in the drawing-room, the address 
by Sir John Coode, and the formal opening of the | 
laboratories. The first, which was well designed and , 
executed, will probably constitute a more abiding memory | 
than the other formalities of the day. It was graciously 

resided over by the Earl of Derby, but in other respects 
it resembled similar proceedings elsewhere. It concluded 
with a number of toasts of special interest. Mr. W. 
Rathbone, M.P., proposed the health of Sir Andrew Barclay 
Walker, the donor of the money with which the Jabora- 
tories were built and equipped. He recounted the 
history of the benefaction in an eloquent and well-balanced 
speech. 
Professor Shaw were recognised, and every person con- 
nected with the spending of the money received his meed 
of praise. The able address of Sir John Coode was 
delivered in St. George’s Hall, and an abstract of it will 
be found on page 388. 

In opening the proceedings the Earl of Derby alluded 
to the fact that over a quarter of a million sterling had 
been subscribed within the last ten years in aid of the 
college, in and around Liverpool alone. Prizes were sub- 
sequently distributed to the college students. The even- 
ing ceremony consisted of a well-attended conversazione, 
at which a statue of the Duke of Albany was unveiled by 
Lady Walker, prior to the formal opening of the labora- 
tory. This latter was achieved by Lady Walker mounting 
the platform around the testing machine, and thereon 
pronouncing a suitable dedication of the buildings to the 
uses and purposes for which they were constructed. 

The Walker engineering laboratories, of which the 
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A. Main Laboratory— 
1 Testing Machine, 
2 Hydraulic Ram. 
3 Milling Machine. 
4 Radial Drilling Ma- 

chine, 
5 Shaping Machine. 
6 Planing Machine. 


7 Six-inch Lathe. 

8 Six-inch Lathe. 

9 Six-inch Lathe. 
10 Six-inch Lathe. 
11 Cutter Grinder. 
12 Grindstone. 


13 Dynamo. 
14 Vertical Engine. 


is, in the order of time, the earliest of the influences 
which tend to elevate mankind, Later on, at the other 


io g0eae 


end of the scale, comes in the daily — and the | 


engineering laboratory. Of the last-named agency the 
venerable civilisations knew nothing. It forms another 
of the many debts we owe to what a clergyman once 
scornfully alluded to as “this so-called nineteenth 
century.” The engineering Goliaths of former times, 
the builders of the eae and the pioneers of astro- 
nomical research, devoted thousands of years to the 


growth of mummies, without so much as thinking of an | 


experimental engine or a slotting machine. The laboratory 

ad to wait on the progress of invention and the develop- 
ment of industrial resources. It has been a long step 
from the simple birch canoe of the hand-painted savage 
to the sumptuous Atlantic liner with its triple-expansion 
engines, 

And now the laboratory comes in as a natural sequel to 
be a a ground for future engineers, and perhaps 
the scene of iscovery and fruitful invention. England, 
which layed so great a part in the industrial struggles, 
and achieved so many of the industrial triumphs, has 

een rather backward in the educational movements. 
English engineers have been somewhat slow in admitting 
possibilities of in educational work-rooms. This 
country, as usual, has been found out last of all by the 
epidemic, and has become very thoroughly essed by 
it. One locality has set itself to vie with another, until the 
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above is a perspective view, consist of a building of | 


three storeys, attached to another of one storey, the latter 
being the wood-working department, which was completed 
and opened about a year ago. The main building con- 
sists of three floors, and is built in terra-cotta and grey 
brick, of which the whole of the future college buildings 
will be constructed, and of which the new infirmary, as 
well as the chemical laboratories, are already built. The 
chief building is very fine, appropriately, but not pro- 
fusely ornamented. Mr, Water ouse being the archi- 
tect, the view that all things pertaining to engineerin 
should be as ugly as is compatible with utility has foun 
no favour here. The general arrangement of the interior, 
which is presumably to be attributed to Professor Shaw, 
is no less admirable, 

The wood-working department consists of a room 100ft. 
in length, in which is a range of carpenters’ benches, and, 
running along the wall, a row of ten lathes driven by 
means of a 12-horse power gas engine. This shop con- 
tains also a circular saw and other wood- working tools, and 
a dynamo for the electric light. A novelty in this room is 
the adoption of the ingenious friction clutches of Mr. 
Edward Shaw, of Bristol. The drawing hall, which is on 
the third storey, occupies the whole width of the building. 


and is well lighted on the north, east, and west, while over | 


each table a separate electric light is hung. There are 
forty of these drawing tables, one for each student. 
Another room is set apart as a museum, This, it is 


| ing colleges, although occupyin 


In subsequent toasts the services and merits of | 
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hoped, will be of great importance as an educational 
feature, not only for showing models of what has been 
done, but also specimens of examples of corrosion or 
fracture, or the effects of wear and friction; as, also, 
examples of the various materials used in engineering 
construction. Such museums have not, at present, been 
made a sufficiently important feature of English engineer- 
a very important place 
in institutions abroad. The lecture theatre is a fine 
commodious room, containing separate desks for 130 
students. 
Descending to the main laboratory on the ground floor- 
a plan of which is given below, the visitor is not disap, 
pointed in his expectation to find, as the most prominent 
feature, the now inevitable Wicksteed testing machine 
and the experimental engine. The former is a 100-ton 
specimen, made by Joshua Buckton and Co., of Leeds. 
This colossal machine, its herculean sinews relaxed, poses 
idly with a quiet air of consciousstrength. Its undemon- 
strative restfulness is in marked contrast with the 
| exuberant activity of the experimental engine, which 
steams away in the far corner of the room. Few problems 
| offer such scope to mechanical ingenuity as that of 
the testing machine, and few have subserved to the 
|same extent the best interests of the Patent-office, so 
that the phenomenon of the prevalence of the Wick- 
| steed pattern in England is the more remarkable. 
| Ten years ago there were few individual instruments, 
| but comparatively many types. Now, however, one 
| appears, like the rod of Aaron, to have absorbed the 
| others, and to have expanded notably in the process. 
| People are asking themselves whether it is again a case 
| of “survival,” or only one of “natural selection.” 
Possibly its openness, ingenuous simplicity, and “ plain, 
unvarnished tale” appeal to our insular prejudices. In 
the meantime, however, the popular machine is falling 
under the influences which promote variation. It 
flourishes most luxuriantly when domesticated in the 
college laboratory, in a genial and wealthy atmosphere. 
The chill breath of economic prudence stunts its growth 
and limits its development. For this reason it is not a 
little surprising to miss in this sumptuous house several 
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*GROUND PLAN. 
15 Experimental Engine B. Bouler House— C. Wood-working Shop— 85 Lathe. ‘ 
16 Eight-inch ae 22 Marine Boiler. 28 Lathe. 36 Lathe. 2 ee. 
17 Worthington Pump. 23 Forge. 29 Lathe. 37 Lathe. rH Goo Eos 
18 Cement Testing Ma- 24 Anvil. 30 Lathe. 38 Morticing Machine, 46 Ba jane 
chine. 25 Tank. 81 Lathe. 89 General Joiner. © Band Saw. 
19 Lubricant Tester. 26 Furnace. 82 Lathe. 40 Planing Machine. D. Te ae taal 
20 Lubricant Tester. 27 Locomotive Boiler. 33 Lathe 41 Grinding Machine. ; i ssh - 
21 Small Testing Machine. 27a Moulding Bench. 84 Lathe. 42 Glue Heater. a gs 


little additional features. The extra knife-edge is here, 
a positive diagramming apparatus, four changes of speed, 
and other recent refinements; but one looks in vain for 
the torsion tackle and the means for dealing with screw- 
ended specimens. 

The experimental engine is by Messrs. Forrester and 
Co., of Liverpool. It is a good specimen of the modern 
marine type of vertical inverted-cylinder engine. It is 
designed for triple-expansion, and has the three cylinders 
disposed side by side. Like most experimental engines, 
it may, however, be made to function in a variety of 
ways. Each cylinder may be employed separately, each 
pair may be combined together, and the steam jackets 
may be used or not, and either at boiler pressure or with 
appropriate reductions. The distribution of the steam 
in the case of the separate cylinder is effected by three 
different valve gears—the Stephenson, the Joy, and the 
Hackworth. The steam is supplied by a marine boiler, 
which is meant to be worked at a pressure of 2001». per 
square inch. The engine is well constructed and very 
accessible, while its height and form render it readily 
visible to a group of students who may be standing 
around. Under the direction of Professor Shaw, and of 
his assistant, Mr. Miller, who looks after this department, 
this engine will doubtless afford interesting results. The 





| 
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floor of this room is occupied by a number of lathes and 
| benches, with vices attached. A small shaping machine, 
| a well-made drilling machine, a planing machine, and one 
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THE TOWER BRIDGE.—DETAILS OF STEEL WORK. 
MR. JOHN WOLFE BARRY, M. INST. C.E., WESTMINSTER, ENGINEER. 
(For description see page 357.) 
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THE TOWER BRIDGE—DETAILS OF MAIN CHAINS. 
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milling machine constitute the complement of working 
tools. 

In the official guide book three of these tools are 
described as being “of the most modern construction.” 
The limitation does not appear to have been unintentional. 
To a casual observer it appeared as if one or two of the 
many lathes might have been replaced by another com- 
prehensive milling machine, and it seemed a thousand 
pities that the little shaping machine shouid have stopped 
growing at such an early period. The shafting is driven 


by an engine of 40-horse power, which also actuates the | 
dynamo by which the room is lighted. Travelling cranes | 


are provided overhead, and every arrangement made for 
dealing with the various difficulties that may arise. The 


whole installation may be summed up as very creditable | 


and complete. 








THE TOWER BRIDGE. 





Iv continuation of the engravings which we have published 
on pp. 188, 140, 179, 202, 329, and 336, we now publish on 
p. 386 and above further details of the steelwork of the long 
and the short segments of the main chains, by means of which 
the two side spans are carried, a general view of which was given 
at p. 202. Plans and details will also be found on p. 390 of the 
bases and bed-plates of the columns on the shore abutments, by 
means of which the shore ends of the short segments of the 
main chains are supported. 

The various details given in all these engravings are accom- 
yauied by references from one to the other, so that in view of 
the particulars already published, it is unnecessary now to enter 
into further description. It may be mentioned that the key 
plan—Fig. 11B, page 390—is a plan from above the whole of 
the steel work of the abutment towers, while that marked 11a 
is a sectional plan taken near the base of the supporting 
columns. In conclusion, we have again to express our 
indebtedness to Mr. John Wolfe Barry, M. Inst. C.E., for the 
drawings from which our engravings have been prepared. 








IRON AND STEEL AT THE PARIS EXHIBITION. 
No. II. 
_ Iy the construction and working of blast furnaces there 
is very little in the way of novelty to report. As stated 
in the preceding article, the number of blast furnaces in 
France has very largely diminished during the last ten 
years, while the increased output, amounting to 1,688,000 
tons in 1888, has been obtained from a smaller number of 
Improved and more powerfully equipped furnaces ; in 
which respect the progress has been exactly similar to 
that of all the principal iron-making countries of the 
world. The newer furnaces are very similar to those in 
the North of England, having iron jackets and fire-brick 
stoves. The most important illustration is furnished by 
the model on the scale of , of the four furnaces at the 
steel works of the Denain and Anzin Company, near 
Valenciennes, These have Whitwell stoves, eight for the 
four furnaces, and pneumatic lifts for the ore and coke. 
The former is brought from Sommorostro, vid Dunkirk, 
and the latter, in part at least, from Flenu, in Belgium. 
The annual make is about 150,000 tons, of which 120,000 
tons are converted into steel and iron in the company’s 
own works, The chief point of interest in this model is 
the arrangement for getting rid of the cinder, which is 
granulated, by running it into a large semicircular basin 
placed in front of the furnaces, which receives the waste 
water from the tuyeres and other cooling appliances. 
The basin is divided by a middle wall, so that one-half is 
allotted to each pair of furnaces. The granulated cinder 
is lifted by a bucket elevator into railway trucks and 
taken to an adjoining works belonging to Messrs, 
Nothomb and Co., where it is converted into bricks 
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and artificial stone. These bricks, which have become very 
popular in the district, have a good surface, resist frost, 
and, although very strong, are sufficiently open in texture 
to allow nails to be driven into them. They have been 
used in the construction of the Pavilion of the Comité 
des Forges du Nord, an iron framed building 30 m. by 15 m., 
erected jointly by the different works in the North of 
France, and containing their exhibits. The building, 
although more curious than beautiful, is well adapted to 
its purpose. It is formed of square pillars, built up of 
plate and angleiron, with a cornice of similar construction, 
and a low-pitched roof covered with “ metallic slates,” a 
| special manufacture of the Montataire Company. The 
pillars are decorated with ornamented castings; but the 
chief ornamental feature is furnished by the central 
| portico, a large semicircular arch, carried on independent 
columns. Internally the roof is panelled with steel 
| sheets, carried on girders, also of steel, and the 
| divisions are formed by chains, supplied by the Forges 
de S. Amand, one of the eleven contributors to the 
joint exhibit. The steps leading up to the great door are 
| flanked by two posts formed of Bessemer and Pernot 
| ingots of five and a-half tons each, also constructed by 
| the Anzin Company. 

| One of the newest French blast furnace plants, 
| with, we believe, the largest furnaces in the coun- 
| try, is that of Messrs. Ferry, Caricque, and Co., of 
| Micheville-Villerupt, near Longwy. he works are 
| built on the flank side of a hill, so that all the materials 





are delivered at a level 25ft. above the furnace tops. 
The No. I. furnace blown in 1878 and No. IL. in 1882. 
Their leading dimensions are :— 
L If. 
Total height 65ft. Sin, 65ft. 8in. 
Width of hearth 6ft. Zin. 7ft. 3in. 
Width of boshes 21ft. 4in, , 22ft. 2in. 
Width of throat 17ft. 3in. : 18ft. 
Capacity 15,900 cubic feet 16,780 cubic feet. 





No. I. has a Langen gas trap, while No. II. is worked 
with an open top, with a combined central tube and 
cylinder, with side flues for taking off the gas. The 
centre tube, 5ft. in diameter, dips 10ft. below the furnace 
top, and the cylinder, of the same depth and 13ft. din. 
diameter at the top, covers four 39in. flues in the furnace 
wall. The pipes Sethae from these different flues are 
connected into a single down-comer of 5ft. 9in. diameter, 
carrying the gas to the stoves and boilers. This com- 
plicated arrangement of pipes represents a practice 
which is much approved in all the districts melting the 
Luxemburg and Lorraine ores, the combination of central 
with lateral off-takes being considered useful in pro- 
moting a uniform flow of gas through the charge. The 
portion of the gas burnt in the throat cannot be regarded 
as waste, as it keeps up the heat and drives off the bulk 
of the water in the ore before it falls to the level of the 
gas tubes, so that the gas collected is drier than it would 
have been had the furnace top been closed. The ores 
smelted are those of Micheville previously noticed, with 
a mixture of similar but more calcareous ores from 
Luxemburg. Each furnace has a battery of six elephant 
boilers, each of 770 square feet of heating surface, and 
six small or four large Whitwell stoves. These are, how- 
ever, about to be replaced by Cowper stoves. The 
blowing engines are of the well-known Cockerill pattern, 
with an overhead blast cylinder 10ft. in diameter, carried 
upon four enclosed tubular columns, and driven by a 
compound engine with 32in. and 42in. cylinders below. 
An engine of this class, intended for some blast furnaces 
in the Donetz basin, in South Russia, was exhibited among 
the Belgian machinery in the Palais des Machines. The 
make of these furnaces is large, considering the low 
quality of the ore. It amounts to 80 or 90 tons daily on 
foundry and 120 to 130 tons on white forge iron, which 





averages have been kept up for a period of seven years. 
The consumption of coke, which is partly French, partly 
from Val Lambert, in Belgium, and partly Westphalian, 
is 20cwt. to 21 cwt. per ton for forge, and 25cwt. to 
27 cwt. per ton for prema metal. A large propor- 
tion of the output is converted into castings in the foundry 
attached to the blast furnaces, which is equipped with 
cupolas capable of melting up 64 tons each per hour. 
This onde has contributed largely to the Exhibition 
buildings, having supplied the large ornamental columns 
in the subsidiary buildings devoted to education and fine 
arts, as well as those carrying the shafting in the great 
machine hall. 

One of the most important smelting works in the East 
of France is that of Pont 4 Mousson, which has four blast 
furnaces, each making about 45 tons of foundry pig iron 
daily, nearly the whole of which is converted on the spot 
into castings, chiefly pipes and railway chairs. The pipe 
foundry is the most important establishment of its class 
in France, having twenty-five vertical casting pits, and 
making nearly two miles run of pipes daily, varying from 
1tin. up to 6ft. in diameter and 13ft. length. An example 
of the largest work turned out was shown in the form of 
a socketted T pipe, 13ft. long and 6ft. internal diameter 
in both limbs, which was moulded without a pattern and 
cast vertically. This forms part of a new carrier now in 
construction for leading part of the sewage of Paris to 
some new irrigation works below the present outfall. 
The Pont & Mousson Company being one of the most 
flourishing concerns in France, has been more communi- 
cative as to its output than most of its neighbours, the 
working results since 1864 es represented in a series of 
tables and diagrams, from which the following figures are 
derived :— 


1864-68. 1884-88, 
Yearly make of pigiron ...... 15,625 tons 39,665 tons 
Coke per ton of foundry pig ... 33°7 ewt. 24°4 cwt. 
Yearly make of castings ... ... 5766 tons 35,699 tons 
Cost price per ton ,, . £618. 3d. ... £3 15s. 8d. 
Average yearly wages £33 14s, 8d. ... £48 1s, 2d. 


In 1888 the total length of the pipes cast amounted to 
547 miles, as not only are the wants of nearly all the large 
towns in France, in regard to gas and water pipes, supplied, 
but a considerable proportion, about one-fourth of the 
whole make, is sent abroad ; Rome, Constantinople, and 
even Port Arthur, the western terminus of the Canadian 
Pacific Railway on Jake Superior, being among the 
customers in foreign countries. 

Among the few establishments producing a higher class 
pig iron than that of the Meurthe and Moselle, the Forges 
de Champagne Company is the principal representative. 
The ore, a granular limonite found in superficial deposits 
at Pont Varin Wassy, is subjected to washing to free it 
from the associated clay matrix. The average composition 
of the ore in both conditions is as follows :— 





Raw ore. Washed ore, 
Silica ... 15:00 12°70 
Alumina ce 12°10 717 
Peroxide of iron ... ... 57°40 64°38 
Peroxide of manganese... 0°80 0°86 
TRU os as, as oa ON 0°25 
Phosphoric acid 0°62 055 
Sulphuric acid... ... ... 012 0-08 
Water and volatile waters 13°50 13-90 


The proportion of iron is brought up from 40°18 to 
45°07 per cent. These ores are smelted at Marnaval 
St. Dizier, where the company has four blast furnaces 
with ten Cowper stoves. When used alone they give a 
high-class metal comparable to the best Statfordshire or 
Yorkshire all-mine pig, with 04 to 08 per cent. phos- 
phorus, but generally they are mixed with some oolitic 
ores from Pont Saint Vincent. With an addition of 
Greek manganiferous ore from Laurium, a low spiegel, 
with 5 per cent. of manganese, is produced. These pro- 
ducts are mainly used for conversion into steel by the 
basic open-hearth process. In connection with these fur- 
naces a factory has been established for making bricks 
and quarries from cinder, which are produced to the extent 
of 3,000,000 per annum, and about 30,000 tons of cinder 
are sent away to be converted into cement at Donjeux. 
This cement is applied to the production of pipes and 
other objects in so-called sidero-cement by Mr. J. 
Bordenave’s method, which are exhibited on a consider- 
able scale among the building products on the slope of 
the Quai d’Orsay. In this method a crinoline or skeleton, 
of a tolerably close mesh, of the object is built up in 
H iron nearly of the thickness required, which is then 
filled in with a fine grained cement up to the finished 
dimensions. Pipes for drainage purposes of considerable 
size are among the most useful applications, but the 
largest example is a polygonal reservoir for a locomotive 
water tower about 12ft. in diameter, forming the pavilion 
containing the Bordenave exhibits. This is built up in 
panels about 24in. thick. Whether there is any great 
advantage in this method of applying cement over the 
less complicated one of using it alone is, of course, matter 
of opinion, but there can be no question as to its ingenuity. 

Inthe Belgian section there was little that is noticeable in 
blast furnace working, except products largely smelted 
from Luxemburg ores, and even these are mostly subordi- 
nate to more prominent samples of finished iron and 
machinery. A drawing of the two blast furnaces at 
Monceau sur Sambre, having seven Cowper stoves and 
making 75,000 tons annually is interesting as illustra- 
tive of a very extended application of wire-rope tram- 
ways which are used for conveying materials to the fur- 
nace tops, as well as for carrying away the cinder to the 
tip at same distance. 

The Socicté de Marcinelle et Couillet in their elaborate 
printed description of their contribution to the Exhibition 
describe a new blast furnace at Couillet which has some 
novel features. This, the first one built to replace an older 


set, is 59ft. high, 18ft. 4in. wide in the boshes, and 7ft. 3in. 
in the hearth, has four blast and one cinder tuyere, and 
makes 120 tons of forge iron daily. The boshes are iron- 
cased with twenty-four cooling boxes connected by a series 
of horizontal pipes perforated with numerous small holes, 





through which a continuous spray is kept playing upon 
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the adjacent surface of the furnace. The stack is iron 
cased, with a space 28in. wide left open between it and the 
outer wall of the furnace, which is intended to act asa 
ventilating chimney by drawing air from the ground, and 
so to assist in cooling the hearth, as well as to facilitate 
repairs by rendering the upper part of the furnace easily 
accessible. This is probably the first foreign imitation of 
the air-jacketted furnace at Trofoijach, in Styria, which 
was erected about six or eight years since. 

The blast furnaces of the United Kingdom, though not 
largely represented, contribute some interesting examples 
of products. Notable among them is the fine series from 
Messrs. Gjers, Mills and Co., Ayrsome Works, at Middles- 
brough, which is accompanied by a model of the furnaces, 
which are well known as among the finest of those still 
using cast iron stoves. Among these special attention is 
called to the special varieties of metal high in silican, 
classed as ferro-silico and silico-spiegel, whose com- 
position is given as follows :— 
Silico-spiegel. 
eae 

2-10 
12°25 
1:39 


Ferro-silicon. 
ee .. 84°39 
Manganese 
Silicon... 
Carbon 
Sulphur... — 
Phosphorus 0°05 
Copper 0-01 

Silico-spiegel is used alone to produce soundness in soft 
steel ingots and castings, and ferro-silicon may be used 
for the same purpose in conjunction with ferro-manganese. 
A more important application of ferro-silicon is, however, 
as a softening material in furnaces where a large amount 
of hard metal or scrap has to be worked up in the cupola, 
for which purpose its value was demonstrated by Mr. 
Charles Wood a few years since. 

In 1878 great interest attached to the production of 
high manganiferous alloys, and on that occasion two very 
complete series were exhibited by the Terre Noire and 
St. Louis-Marseilles Companies, containing samples of 
metal with 85 and 87 per cent. of manganese. On the 
present occasion the same interest attaches to the alloys 
of iron and chromium which are very fully represented in 
the exhibits of Messrs. J. Holtzer and Co., the Adour 
furnaces of the St. Chamond Company, the St. Louis-Mar- 
seilles furnaces, and others, from which it appears that 
-alloys containing up to 65 per cent. of chromium may be 
made in the blast furnaces, and much richer ones when 
crucibles are used. The highest percentage attained by 
Messrs. Holtzer and Co. is 80 of chromium and 11 of carbon, 
the proportion of iron being thus reduced to a minimum. 
In what is called ferro-chromium 71°5 and 60 per cent. of 
chromium are associated with 3°46 and 8°6 per cent. of 
carbon respectively. The standard quantity which is 
considered sufficient for the ordinary use of steel makers 
contains 48°52 of chromium and about 8 of carbon. Other 
qualities called silico-chromium are of the following 
compositions :— 

Chromium ... 30 ... ... 42° 80 
LS eae Seer a 75 
DD oe, es ek. es : OR 
In illustration of the composition of blast furnace ferro- 
chromes, the following analyses may be of service :—No. I. 
it from the Forges de l’Adour of the St. Chamond Com- 
pany, and Nos. II. and IIL. from the St. Louis-Marseilles 
furnaces belonging to the Marseilles Gas Company, which 
are under the management of Professor S. Jordan :— 
Il. III. 

6123 35°97 

30°17 7 
1°35 
6-07 


I. 
64-00 
23-40 

052 
11°10 


Chromium 
Iron i 
Manganese ... 
Carbon ... 
Silicon ... 0°49 1-11 

Phosphorus... O06 ... .. O05 ... .. 

Although the proportion of carbon varies rather irregu- 
larly in these analyses, it is apparent that chromium has 
a much higher capacity for absorbing that metalloid than 
iron or even manganese. The relation in this respect 
seems to be about 1:2: 3, or iron 4, manganese 8, and 
chromium 12 per cent. 








THE WALKER ENGINEERING LABORATORIES.! 


In his address to the students, Sir John Coode says :— 

‘*T desire to impress upon you the great advantages which you 
bere possess as compared with those which were available to engi- 
neering students of some fifty or sixty years ago. Prior to the 
year 1828 there was not, I believe, a single institution in this 
country in which provision was made for the scientific education of 
young men intending to follow the engineering profession. What 
is now known as ‘ University College, London,’ was then founded 
as the ‘ University of London.’ In it there isa oe department 
known as that of ‘Applied Science and Technology;’ it provides 
for students wishing to devote themselves to engineering, architec- 
ture, applied chemistry in any of its branches, and other manufac- 
turing or commercial pursuits requiring a systematic training, in 
the application of scientific principles to industrial purposes. 
King’s College, London, was established in the following year— 
1829—having also, in its ‘department of engineering and applied 
sciences, special provision for the training of students for profes- 
sional employments, such as surveying and civil engineering, 
telegraphy, building construction and architecture, mechanical 
engineering, and the higher branches of manufacturing art,’ &c. 
These deserve especial mention as they were the precursors of 
several other kindred institutions, metropolitan and provincial, 
which have been established in the United Kingdom, four of which 
have been founded in India, three in Canada, and three in Australia. 
In or about the year 1839, an effort was made to establish a college 
for the speeial and sole purpose of training pupils who intended to 
follow the civil engineering profession. After a short existence at 
Kentish Town it was transferred to Putney, and there carried on 
for about ten years, when it was dissolved. What may have been 
the cause, or causes, of this dissolution it is needless here to con- 
sider; one thing only is clear, that it did not meet with such 
support as would justify its continuance. 

“It would certainly not be right to leave this branch of the 
subject without referring to the very creditable efforts of the 
Corporation and civic companies of London, within the last dozen 
years, in the creation of the City and Guilds of London Institute 
for the adva t of technical education in general, and engi- 
neering in particular, and the continuously liberal support which 
they have given to this object. The Corporation of London, and 
the City companies, have expended, to the end of 1888 upwards 
of £300,000, and this expenditure has been made under the aus- 


1 Address to the students on the ing day by Sir Zohn Coode, 
K.C.M.G., President of the Institution of Civil Engineers. See also p. 385. 














pices and general direction of a council and executive committee, of 
which his Royal Highness the Prince of Wales is president. The 
vice-presidents are well known for their interest in the welfare of 
the community; the general body consisting of the Lord Mayor, 
the presidents of leading scientific societies having an educational 
character, and of delegates from the several City guilds which have 
aided in the foundation and support of the institute. My object 
in making mention of these kindred institutions at some length has 
been twofold, viz.:—First, to repeat, and by repeating, to impress 
upon you, as strongly as I can, the very great advantages 

by intending engineers of the present time as compared with those 
who, like myself, were in training for the profession some 
fifty or more years ago. It must be remembered in this 
connection, that at the time of the foundation of the three Col- 
leges specially mentioned as having been first established in this 
country, many of the complete appliances and apparatus with 
which our more modern institutions are now furnished, had no 
existence, the invention of several of them being of quite recent 
date ; secondly, I desire also to point out that whilst you are 
studying here in Liverpool, many others, both at home and in our 
Colonies, will be partakers, although in very few cases of so great, 
yet in several, of analogous advantages with yourselves, and conse- 
quently, that if you are to hold your own in professional life, it 
will be incumbent upon you to omit no reasonable effort in fully 
availing yourselves of the great ——— afforded in this 
College, opportunities which will be, comparatively speaking, 
valueless, P you do not earnestly and persistently apply yourselves 
to the culture and development of the intellects and faculties with 
which God may have blessed you. Remember, too, that this isa 
duty which you owe, not alone to yourselves, but also to your 
parents, your families, or your guardians, as the case may be, aye 
—and to the community of which you will form apart. I 
remarked just now that this was a notable and very gratifying 
occasion ; 1 venture to think, indeed, that this —— day of the 
Walker Engineering Laboratories will hereafter regarded, and 
justly regarded, as an epoch in the history of your College. Let 
me here say that in all Sir Andrew Walker's efforts for the 
public one distinguishing mark has been conspicuously 
present, a large and generous thoroughness, : 

** Some of us have this morning had the opportunity of inspectin 
the new engineering laboratories which he has erected an 
equipped as his jubilee gift to the citizens of Liverpool ; many 
more will enjoy the same privilege this evening. I venture to say 
that at the close of that inspection that every one will leave the 
laboratories with the full conviction that nothing has been spared 
which could contribute to practical efficiency, and that here, too, 
is visible the same generous thoroughness which has characterised 
previous benefactions of Sir Andrew Walker. 

**T have noticed, with the greatest satisfaction—as, doubtless, 
have all those who so liberally provided the funds—the remarkably 
rapid expansion of University College in all its branches. As 
regards the engineering department, the progress has been, I may 
safely say, unprecedented in this country, and cannot fail to be a 
source of much gratification to the President and Council 
generally, and also to Professor Hele Shaw, under whom so much 
good work has been done. Having —— in mind the fact 
that it is the engineering branch of your College on which the 
interest of to-day more particularly centres, let me say that the 
profession is a noble one; in the comprehensive words of the 
charter of the Institute of Civil Engineers, its main object is ‘the 
art of directing the great sources of power in Nature for the use 
and convenience of man.’ It needs but a slight reflection upon the 
vastness and the variety of these ‘great sources of power in Nature,’ 
and also upon the multifarious ways in which they contribute 
to the ‘use and convenience of man’—it needs, I say, but little 
reflection on the subject to warrant for our profession at large the 
claim of that nobility which all true-hearted engineers must con- 
sider it justly entitled to, The scope and importance of engineer- 
ing being so comprehensive, and competition, in the present age, 
so keen, success in it will demand all the application and energy in 
your power, 

‘‘Speaking of energy, let me say a word or two by me of en- 
couragement in the practice of healthy bodily exercise. This has 
long been a matter to which, with the best possible results, much 
greater attention has hitherto been directed elsewhere than in 
our own country, more especially in Germany andin America. It 
is not my intention to enter upon the controversy which has 
recently been somewhat fiercely raging around us, on the subject 
of ‘compulsory games in public schools;’ but believing, as I do, 
that there is a more intimate connection between the corpus sanum 
and the mens sana than is wenn 4 recognised, I trust none of the 
students of this College or University will neglect any of the oppor- 
tunities that may be afforded them in the way of gymnastic exer- 
cises and healthy games. May I here venture to state a few facts 
as to what has already been done in the United States of America, 
to which reference has just been made? It appears from a paper 
recently read before the Anthropological Society of New York, that 
the four universities of Harvard, Amherst, Cornell, and Princeton, 
have, between them, spent 250,000 dols., or £50,000 sterling, in 
making such provision as they have considered to be desirable for 
enabling students, so far as possible by such means, to acquire a 
sound and healthy my and the minor seats of learning are imita- 
ting the example set by the Universities. In the great Cornell 
University, at Ithaca in the State of New York, where there are now 
upwards of 1200 students, special attention is given to ‘ Physical 
Culture,’ so much so that there is an ‘acting professor’ charged 
with attention to it. It would be quite out of place to attempt to 
give more than a very general idea of what is done there in this 
respect; it will, I think, be impossible to convey such an idea 
better than by quoting from the Report for the Academic Year, 
1887-88: ‘The student is examined on entering the University, 
also during senior year, and at some intermediate point 
in his course. . . . . The examination consists of a care- 
ful record of the name and age of the student, condition of 
health past and present, questions as to hereditary possibilities, 
nature of diseases from which he may have suffered, surgical 
accidents, and a general research into matters of personal hygiene. 
There are then recorded his weight, six items of heights, twenty- 
three girths, six breadths, eight lengths, five strength tests, and 
his lung capacity. The measures thus taken enable us by com- 
parison with the average results of measures made from about ten 
thousand examinations of American college students, to determine 
how far from this standard of the typical, or average student, our 
applicant diverges.’ It appears, and this seems to me to be espe- 
cially interesting, that attention is given, not only to the physical 
training of the typical or average student, but th to the correc- 
tion, as far as practicable by judicious means, of physical defects, 
for the report goes on to say—‘ We can now, with these figures 
before us, prescribe understandingly for physical deficiencies in 
our students. We are able to tell a student suffering from such 
deficiency, not only as a matter of judgment, that his lung capacity 
is small, or his chest flat, but we show him the actual figures. 
- » «+ « By a comparison of these measurements with a known 
standard, combined with the judgment of the director . . . men 
from each incoming class are selected because of their marked 
physical incompleteness, and for them work especially adapted to 
their varied needs is prescribed.’ 

‘* While the necessity for fostering the development of energy is 
admitted on all hands, there is a matter having a detrimental 
tendency—that is, the increasing use of tobacco by growing 

lish youths—which is not, as I believe, sufficiently recognised ; 
it therefore appears to me that a few words ought to be said on 
this subject. Let it be clearly and distinctly noted that I say 
nothing here on the vexed question of the use of tobacco by those 
of riper years ; the facts I shall adduce, and I shall content myself 
with quoting a few facts, have reference solely to those who have 
not attained to full manhood. Taking thirteen se te classes 
embracing those of rhetoric, natural philosophy, and mathematics, 
from five different lyceums and calknges in France, it was found, 
during the period between the years 1877 and 1880, that out of a 
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total of 205 of the more advanced pupils, the ‘outcome ’—-to use an 
expressive Americanism—stood thus, the figures given being the 
means or averages: The ratio of successful to non-successfy] 
students was, in the case of non-smokers, as 1 to 5 ; of the moderate 
smokers, as 1 to 74; and of the great smokers as 1 to 10. It would 
therefore appear that the prospects of success are 2 to 1 in favour 
of the non-smokers, as compared with the great smokers, Referring 
to another set of statistics obtained from the school of Ponts et 
Chaussées, the students having, by a supreme effort, succeeded in 
effecting an entry, are certain of employment under the Govern. 
ment in some shape, asa rule, relax their efforts in a greater or 
lesser degree. Bearing this in mind, let us see what were the 
results for 1878, the only year of which the details are available 
and we find that those who lost ground stood in the following pro- 
portions, viz., non-smokers, 24; moderate smokers, 27; and great 
smokers, 38. In the State of Connecticut, in America, it was 
enacted that any person selling, giving, or supplying tobacco, jn 
any form, to anyone under sixteen years of age, was liable to a 
penalty of 50 dols.—£10 sterling. . . ° ‘ote 

” ed from the standpoint of the civil engineer, we are 
here, if I may be allowed so to express it, on the ‘ classic ground’ of 
railways, Liverpool having been one of the termini of the first 
example of the wonderful system of railways for the transport of 
passengers, of which it is not perhaps too much to say, that it has 
contributed more to the ‘use and convenience of man’ than an 
other contrivance or device which has been conceived and wrought 
out by human genius and skill. In 1825, when George Stephenson 
declared to a Committee of the House of Commons, that, if per. 
mitted, he could make a locomotive travel at the rate of twelve 
miles an hour, it was said of him, and said with all seriousness 
‘the man must certainly be labouring under a delusion.’ In 1899 
trains are, one might almost say hourly, running over this identical] 
line of country, so familiar to many, if not most of you, at five 
times the speed regarded by some people with such dismay in 
1825; as for the effect upon the cattle in the fields and meadows— 
well, we need not waste time in discussing that subject. And 
here I should like to be permitted to remark that it is, to my 
mind, especially interesting to look back upon the struggles and 
difficulties encountered by George Stephenson that would have 
vanquished any ordinary man; it is interesting, I say, to look back 
and see how, under the long-continued fire of subtle argument, 
and taunting ridicule, from the lips of some of the most talented 

leaders at the Bar, and members of the Senate, his faith never 
altered for one moment; not only was he never daunted by the 
severest criticisms, or by scoffing ridicule in the preliminary stages 
of this then novel undertaking ; but when amidst the formidable prac- 
tical difficulties encountered at Chat Moss his subordinates seemed 
to despair, George Stephenson, and he alone, never once wavered or 
lost confidence in the ultimate accomplishment of that success 
which he so ably attained, and so richly merited. It was only in 
the year 1830, that the first railway in the world, constructed, 
avowedly-for the conveyance of passengers, was opened between 
this city and Manchester, a distance of thirty-one miles, whereas, 
there are now in the United Kingdom alone, in actual working, no 
less than 20,000 miles, upon which have been expended a sum of 
£866,000,000-—£160,000,000 more than the entire National Debt at 
the present time.” 

Sir John then gave a long and interesting account of the greater, 
or at all events the salient, achievements of the engineer and the 
great works in progress. This we reluctantly have to omit. In 
concluding, he said, ‘‘I have dwelt mainly upon the technical 
aspects of engineering work; but remember that for the highest 
success something more than a knowledge of technicalities is 
essential, that the engineer's vocation brings him into contact with 
men and minds of other nationalities and other languages, that a 
knowledge of French and German will open to him invaluable 
sources of information, which must otherwise remain a closed book, 
and, not seldom, acquaintance with foreign tongues proves the 
‘Open sesame’ to an honourable career; that in our profession, as 
in others, the highest distinctions are reserved for the engineer 
who is likewise a gentleman; and that, one sure mark of the 
gentleman lies in the possession of a wide and liberal culture. 

‘*It may be, perchance, that some of you may have to face 
repeated discouragements ; nevertheless, persevere. Let your 
motto be, in a word, ‘Excelsior!’ And, by way of parting 
counsel, let me recommend to you a passage from the grandest 
repertory of wisdom the world has ever seen, ‘ Whatsoever thy 
hand findeth to do, do it with thy might.’ Acting upon this as a 
guiding and ever present principle, not only so long as you may be 
studying here, but in your subsequent career, you may enjoy the 
oman satisfaction that, in this one respect, at any rate, you will 
have done your duty in that state of life to which (iod has been 
pleased to call you.” 








ELECTRICAL EXHIBITIONS.—A_ special meeting of the Electrical 
Trades’ Section of the London Chamber of Commerce will be held 
on Monday next, at four p.m., in aceordance with the following 
resolution unanimously passed at the last meeting :—‘‘ That, with 
a view to the electrical industry taking common united action with 
regard to the proposed Electrical Exhibition in Edinburgh in 1890, 
a committee be appointed to consider the conditions on which it 
may be advisable to take part in the Exhibition; and that a meet- 
ing of the entire Electrical Section of this Chamber be called for 
Monday, November 11th, to receive the report, and, if thought 
arlvisable, to take action thereupon.” 

LIVERPOOL ENGINEERING SOCIETY.—The third ordinary meeting of 
this session was held on Wednesday evening, the 30th October, Mr. 
Henry H. West, M. Inst. C.E., President, in the chair, when a dis- 
cussion took place upon Mr. Charles H. Beloe’s paper, entitled 
“The Purification of Water and Sewage by the Magnetic Spongy 
Carbon Process,” which was read before the Society in May last. 
The President, in opening the discussion, referred to the great 
importance of the fa emery and said that the point which would 
strike most people was the apparent cheapness of the process com- 
bined with its practical utility. He thought that now-a-days, in 
the neighbourhood of all large towns at least, sewage farms were 
practically impossible, and recourse had to be had to some sort of 
chemical treatment, except where the sewage could be turned into 
strong tidal currents and carried out to sea. Another point in the 
paper which appeared to him to bea great advantage was the 
apparent value of “ Polarite” for freeing polluted waters from 
vegetable matter, and he instanced the new water supply from 
the Vyrnwy as a case where, for some time at least after the 
opening of the works, the water would need to be filtered 
through some stronger agent than the ordinary sand and gravel 
filters. Mr. E. R. Window, who followed, said that he appeared 
as the champion of the Broad Irrigation System. hile 
admitting the great advantage of the magnetic spongy carbon 
process in producing a smaller quantity of sludge, and in giving 
that sludge a commercial value, he firmly believed that under suit- 
able condition, broad irrigation was the best system of sewage 
—— and one which would give a sufficiently good effluent. 

e gave full particulars of the West Derby Sewage Farm asa case 
in point. Mr, John Price also bees f advocated the advantages 
of Broad Irrigation under favourable circumstances as against 
chemical treatment, and instanced several places where it was 
adopted with a certain amount of success, Dr. Arthur Angell, 
Ph.D., F.1.C., then fully explained the advantage, from a chemical 
point of view, of ‘‘ Ferozone” as a precipitant, and of ‘‘ Polarite’ as 
a filtering medium, and described the chemical action of the 
latter upon the sewage which was passed through it. He also 
thought that in very few cases could sewage, with safety, be put 
into rivers or taken out to sea, and in fewer cases still was it 

ible to use the Broad Irrigation systems with success, Mr. C. 

. Beloe replied. He gave further proof of the cheapness of the 

stem, and showed samples of raw sewage and of the effluents 
cvtained from the same. He also referred to the action of pon 4 
water upon lead pipes, and the advantage of using Polarite in suc 
cases, 
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RAILWAY MATTERS. 


tation on the London and Brighton Company’s 

le opened on Monday at West Worthing to serve the 

ee of the rapidly developing district westward of the town of 

Worthing. The station is a commodious building, with all the 

nveniences dictated by modern requirements, including a wide 
subway connecting the up and down platforms, 


Mr. W.H. Frencu, chief superintendent of the Locomo- 
tive and Carriage Works of the Somerset and Dorset Joint Railway, 
at Highbridge, where abont three hundred men are employed, 
died on Saturday at the George Hotel in that town, from internal 
injuries received on Friday, when standing between some trucks 
ofa train that were being shunted, and to which, apparently, he 
did not know an engine was attached, 


Tue Northern of France Railway Company has proposed 
to Government to construct, at its own cost, an underground rail- 
way, starting from the point where its line crosses the Chemin de 
Fer de Ceinture. The exact course of that line is not given, but it 
would be worked in connection with the La Chapelle and Belleville 

rtion of the Chemin de Fer de Ceinture, and pass in the vicinity 
of the Eastern Railway terminus, and on one side reach the Central 
Market, close to the General Post-office and the Bank of France, 
and on the other the Place de l’Opéra. 


Ir is understood that the Engineering Committee of the 
Edinburgh International Exhibition of 1890 have addressed invita- 
tions to the principal locomotive builders of the United States to 
send arepresentative American express engine to the Exhibition to 
be shown alongside British express engines of the most modern 
type, a8 every effort is to be made to obtain good international 
exhibits of railway rolling stock and appliances of various kinds, 
The Exhibition authorities state “that efforts will be made to have 
one or more American engines tried in actual work in running 
the trains between Edinburgh and King’s Cross, Euston-square 
and St. Pancras. The competition, if it can be brought about, will 
be followed with interest by railway men on both sides of the 
Atlantic,” No doubt. 


Tne total length of the German railway lines on April 
lst, 1888, amounted to 39,157 kiloms. (1 kilom. = °621 mile) of 
which 27,921 kiloms., or 71°3 per cent., were single lines; 
11,174 kiloms., or 28°5 per cent., double lines, 62 kiloms. treble 
lines. ‘The various State systems—Prussian, Bavarian, Saxon, 
Wurtemburg, &c.—figured in the total length for 34,394 kiloms. ; 
railways worked _——— companies only represent a — of 
4763 kiloms. In the course of the year 1887-8 the — ased 
railways—from Berlin to Dresden, Nordhausen to Erfurt and Aix- 
la-Chapelle—were incorporated in the Prussian system, of which 
the length amounted to 22,690 kiloms., or 944 kiloms. more than 
in the year 1886-7. By this it will be seen that nearly 90 per cent. 
of the railway system of the German Empire is owned by the 
Government. The net revenue to the Government from this source 
is over 125,000,000 dols. annually. 


M. Yves Guyot, Minister of Public Works, has pre- 
pared a scheme for a Paris underground railway, which be intends 
to present to the Chamber early in January. His scheme differs 
widely from that prepared by M. Baihaut and rejected by Parlia- 
ment, It is far less gigantic than the scheme presented by his 
predecessor, and does not comprise any State subvention. A 
syndicate of credit establishments have, he affirms, presented them- 
selves offering to carry out the scheme without any support from 
Government. The proposed line would start from the de la 
Madelein ¢ and, passing under the main boulevards, would reach 
the Place de la Bastille and the Vincennes Station, Thence it 
would be carried as far as the terminus of the Paris, Lyons, and 
Mediterranean Railway. Then, crossing the Seine, it would reach 
the Orleans Railway terminus. Returning, it would recross the 
Seine a little above the Isle St. Louis, follow the Rue de la Rivoli, 
and thus reach the Place de la Concorde and its starting point, 
Place de la Madeleine. 


Tue accompanying figures show the new track laid in 
the United States, Canada, and Mexico during the nine months 
from January Ist to October Ist, 1889. The figuresalso show the 
lines reported as under construction. The new mileage for each 
State is given by the Railroad Gazette as follows:—Alabama, 65:2; 
Arkansas, 9; California, 97; Colorado, 80°5; Connecticut, 5; Da- 
kota, 30°8; Florida, 85°4; Georgia, 205-7; Idaho, 71; Illinois, 
58:5; Indiana, 102; Indian arming 107; Kansas, 56°2; Ken- 
tucky, 141°5; Louisiana, 75; Maine, 21; Maryland, 4°8; Michigan, 
76°5; Minnesota, 60; Mississippi, 203°5; Missouri, 86-8; Montana, 
769; Nebraska, 65; New Jersey, 525; New Hampshire, 25:5; 
New York, 111; North Carolina, 210°5; Ohio, 44; Oregon, 7'1; 
Pennsylvania, 105°7; South Carolina, 31:7; Tennessee, 151°8; 
Texas, 167°5; Utah, 10; Virginia, 124; Washington, 2543; West 
Virginia, 59°8; Wisconsin, 40;— total Uni States, 3111°3. 
Manitoba, 103; New Brunswick, 45°2; Nova Scotia, 99; Ontario, 
127; Mexico, 265 ;—total foreign, 639°2. Grand total, 3750°5. 


Tue interest taken in the search fora better locomotive 
in the United States is indicated by the discussion at a recent 
meeting of the Western Railway Club. The Railroad Gazette says 
many of the members present were interested, if for no other 
reason, because they are themselves designing or making trials of 
new types of locomotives, and when the subject of compounding 
locomotives in general was suggested, they felt a desire to know 
how great would t be the cost in time and money of making trials of 
such a system. They were much interested to learn the exact 
nature of the changes necessary to — a compound from the 
ordinary locomotive. A large display of drawings and indicator 
cards, together with moment diagrams and diagrams from the 
cylinders when the pistons were used to brake trains upon descend- 
ing grades, materially assisted in the elucidation of the various 
features of the compound system. The interest in the subject is 
a general one, and as the field is open to all, being almost free 
from patents and complications, there is an express desire on the 
part of several rail officers to have it well and thoroughly in- 
vestigated. The continued discussion of the subject at the next 
meeting will be watched with interest, as at that time further 
——. are promised by a member who has made some experi- 
ments in ding | ti 
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THE Dublin Gazette of November 1st contains an impor- 
tant Order in Council dealing with the development of Irish fisheries 
and other industries, The order, which is headed by the names 
of the Lords Justices, recites that under Section 2 of the Light 
prerg Lig per Fao 1889, it is amongst other things enacted 
that “The Lord Lieutenant, by Order in Council, may from time 
to time declare that it is desirable that a light railway shall be con- 
structed between certain places for the development of fisheries or 
other industries, but that owing to the circumstances of the district 
special assistance from the State is required for its construction, 
and declare that the provisions hereinafter enacted shall be applic- 
able to such light railway.” The Order then a to order and 
declare that the provisions of the said ‘‘ Light Railways (Ireland) 
Act, 1889,” shall a: ply to light railways to be constructed between 
the places specified in the evar | schedule :—Buncrana to Carn- 
donagh, Letterkenny to Dunfanag y and Gweedore, Stranorlar to 
Gweedore, Stranorlar to Glenties, “ey? to Killybegs and 
Glenties, Co, Donegal ; Ballina to Belmullet, a we to Belmullet, 
Co. Mayo; Galway to Clifden, Co, Galway ; Headfort to Kenmare, 
Killorglin to Valencia, Co. Kerry ; Downpatrick to Ardglass, Co. 
Down ; Skibbereen to Baltimore, Kinsale to Kinsale Pier, Bantry 
to Bantry Pier, Co. Cork. It must be understood that the money 
pe be Parliament will not be sufficient to construct all the lines 
80 scheduled, and the choice of the Government in finally selecting 
the lines on which the money shall be expended will, in part, be 
determined by the character of the arrangements they are able to 
make with prothoters in each case. 





NOTES AND MEMORANDA. 


In the St. Chamond Works, on the Loire, is an oil 
tank 72ft. deep, which contains 44,000 gallons of oil kept in cir- 
culation by rotary pumps to panes the oil from being unduly 
heated when masses of hot steel are plunged in to be tempered. 


Tue deaths registered last week in twenty-eight great 
towns of ayeet and Wales corresponded to an annual rate of 
17'5 per 1000 of their aggregate population, which is estimated at 
9,555,406 persons in the middle of this year. The rate varied 
from 11°6 at Brighton to 32 at Preston. 


In London 2623 births and 1317 deaths were registered 
last week. Allowing for increase of population, the births were 
267 and the deaths 348 below the average numbers in the corre- 
sponding weeks of the last ten years, The annual death-rate per 
1000 from all causes, which had been 15°8, 16-9, and 15°7 in the 
three preceding weeks, was last week 15-8. 


Tue highest chimney in the world is now being erected 
at the Royal Smelting Works, near Freiberg, in Saxony. The 
horizontal flue from the works to the chimney is, the Builder says, 
1093 yards long; it crosses the river Mulde, and then takes an 
upward course of 197ft. to the top of the hill, upon which the 
chimney is being built. The base of the structure is 39ft. square 
by 30ft. in height, on which is placed a short octagonal transition, 
from which the round shaft starts. This is 430ft. high, or, together 
with the base, 460ft. high, with an inside diameter of 23ft. at the 
bottom, and 16ft. Gin. at the top. It will take a million and a-half 
of bricks, and the cost is £6000. Mr. H. R. Heinicke, of Chemnitz, 
in Saxony, is the architect. 


Numerovs explosions on petroleum ships have occasioned 
experiments to determine the conditions nece for assuring 
safety. It has been found that a mixture of one volume of petro- 
leum vapour with five volumes of air is practically safe. If there 
are six volumes of air the mixture is slightly explosive. When 
there are from seven to nine volumes of air for one volume of 
vapour, a violent explosion may occur, increasing in violence if 
there are twelve volumes of air; while with sixteen volumes of air 
the mixture is so much diluted that there is little danger of explo- 
sion, and is absolutely safe if there are twenty volumes of air to 
one volume of petroleum vapour. Inventors may find that these 
experiments are suggestive. Let them provide some means of 
obtaining a safe mixture, if the petroleum cannot be tightly con- 
fined ; or, failing this, they might devise an instrument to show the 
quality of the mixture at all times. 


A paper on “ Electrifications due to Contact of Gases 
and Liquids” was read at the meeting of the Physical Society on 
the Ist inst., by Mr. J. Enright. For some time the author 
has been studying the electrical phenomena attending solution, by 
connecting an insulated vessel in which the solution takes place 
with an electrometer. Asa general rule, no effect is observed if 
nothing leaves the vessel; but when gases are produced and 
allowed to escape, the vessel becomes charged with + or — electri- 
city, depending on the nature of the liquid from which the gas 
passes into the air. As an example, when zinc is placed in hydro- 
ebloric acid, the deflection of the electrometer is in one direction 
whilst the liquid is chiefly acid, but decreases and reverses as more 
and more zine chloride is produced. From such observations the 
author hopes to obtain some information relating to atomic charges. 
Owing to the lateness of the hour, the latter portion of the paper 
and the discussion on it were postponed until next meeting. 


ExPERIMENTs on alloys, described in a paper read at the 
British Association meeting, by Messrs. Heycock and Neville led 
them to the conclusion that the molecule of aluminium when in 
solution in tin is Al, = 54. They stated that the mere application 
of Raoult’s method to alloys does not decide the molecular weight 
of metals in solution, because there is no standard molecule, of 
which the molecular complexity in solution is certainly known, to 
take as unity. By applying Van ‘t Hoff’s theory of soluti 


MISCELLANEA. 
THE Governors of Firth College, Sheffield, have received 


official notice from the Treasury of an annual grant of twelve 
hundred pounds to the institution. 


Tue Lifeboat Journal of the Royal National Lifeboat 
Institution—-John-street, Adelphi—for November contains a wreck 
chart of the British Isles for the year 1887-8. The whole east coast 
is black with casualty dots, 


At the general senile meeting of the Royal Institu- 
tion of Great Britain, on Monday, November 4th, Sir James 
Crichton-Browne, F.R.S., Treasurer and Vice-president, in the 
chair, Mr. Thomas Browning, C.B., Latimer Clark, F.R.S., M. Inst. 
C.E., Charles Pitfield Mitchell, M.R.C.S., Maurice Powell, M.A., 
Delisle Powles, were elected members of the Royal Institution. 


Tue sixteen torpedo boats which the Admiralty last 
year contracted for with Messrs. Yarrow and Co., of Poplar, have 
all passed their official trials and been accepted by the authorities. 
Six have already been delivered at Portsmouth, and the remaining 
ten will shortly be handed over to the dockyard authorities at 
Chatham. Eight of these boats will form part of the equipment 
for the new torpedo store ship, the Vulcan, now in the course of 
construction at Portsmouth Dockyard. 


Tue Severn Commissioners, on Monday, at Worcester, 
agreed to promote a Bill next session authorising improvements in 
the Severn, so as to permit vessels of 400 tons to proceed from the 
Bristol Channel to Worcester, and to extend thereby the trade 
between Birmingham, the Midlands, and South Wales. The Great 
Western Railway intimated that they would offer strenuous objec- 
tion to the Bill in its present form, although they would consider 
any well-matured scheme for the improvement of the Severn. 


Tue Vienna correspondent of the Zimes describes the 
new explosive called ecrasite, which is the invention of two engi- 
neers, named Siersch and Kubin. He says:—‘‘ This explosive is 
impervious to damp, shock, or fire. Its power is to dynamite as 100 
to 70, and it can be carried from place to place with the utmost 
safety. It is not smokeless, but emits a thick black smoke, and the 
detonating noise is louder than that of gunpowder, but shorter, 
sharper, and clearer. It can be used for rifle cartridges or as prim- 
ing for cannon, and a bomb-shell loaded with it explodes with such 
terrific results that experiments against palisades representing 100, 
250, and 500 men at ranges of 300, 750, and 1200 metres, recorded 
marks on every division of the palisade standing for a soldier. 
The secret of this invention is being closely kept for the Austro- 
Hungarian War-office.” 


THE seventh annual report of the directors of the Swan 
United Electric Light Company, Limited, to be presented at the 
ordinary general meeting of the company, to be held at the 
Cannon-street Hotel, on Thursday, 14th inst., at 2 p.m., states 
that :—‘‘ After paying all current charges, and Bo 2 es ample 
allowance for depreciation of plant, there is a credit balance of 
£21,042 8s, 1d., to which must be added the credit balance of 
£10,052 8s. 11d. brought forward from the last accounts, making a 
total of £31,094 17s. The directors will recommend the share- 
holders to declare a dividend of 6 per cent., which will absorb 
£22,208 0s. 9d., to ve distributed to the shareholders in accordance 
with Clause 77 of the Articles of Association. The litigation in 
Germany stil! drags on, and, until some conclusion is arrived at, it 
is difficult to foresee whether a sound and r tive busi 
can be carried on in that country. The shareholders are aware 
that Germany is the only country on the Continent of Europe in 
which the company now manufactures and sells lamps.” 


A Gutascow firm of manufacturers of engineering 
instruments—Messrs. McInnes and Cairns—have just arranged, in 
connection with their workshops. a testing department for engine- 
indicators and their springs, gauges, &c., which should prove of 
great utility and value to all engineering firms and others availing 








alloys of tin, they calculate a number for the fall in the freezing- 
point produced by one molecule of metal in 100 molecules of tin, 
which is almost identical with the constant fall found in their 
experiments for one atom of metal in 100 of tin. Hence they 
conclude that, with the ——— of aluminium, and ibly 
indium, all the seventeen metals they examined have single atom 
molecules when in solution in tin. Their experiments, therefore, 
in the main, confirm Professor Ramsay’s results obtained by 
another method, and E, Tamman’s results with amalgam. 


A cENTURY ago—namely, 1789—Klaproth succeeded 
in isolating from a dark-coloured mineral, known as pitch- 
blende, a yellow oxide, which, after carefully testing, he pro- 
nounced to be the oxide of a new metal—uranium, Its rarity is in- 
dicated by its market price, which is about 25s. per pound. There 
are several oxides of this metal; but the best known and most 
important is the sesquioxide, which forms a number of beautiful 
yohew salts, This oxide is largely employed for imparting delicate 
golden and greenish-yellow tints to glass, while the protoxide is 
much used in producing the costly black porcelain. Uranium is 
also found to S useful in certain ——— processes as a 
substitute for the chloride of gold; but its rarity and consequent 
high price have hitherto caused its application to be very limited, 
though there are uses other than those already named to which it 
could be put if it were less scarce and less costly. It is found in 
Cornwall, Saxony, and Bohemia; but up to the present time it 
bas only been me+ with in isolated pockets and patches. The 

t 'y of its discovery by Klaproth has, however, been marked 
by the finding of a continuous lode at the Union Mine, Grampound- 
road, Cornwall, which is believed to be the only known lode in the 
world, This discovery, according to the Times, is regarded as 
unique in the history of the metal, for the lode is what is known 
as a true fissure vein, and the ore is found to contain an average of 
12 per cent. of the pure metal, the assays going up as high as 30 
per cent. in some parts of the lode. Several tons of the ore have 
already been raised and sold, fetching high prices, 


Tue Bulletin, published by the Ministry of Public 
Works in France, contains an estimate of the total amount of coal 
extracted in the principal countries of Europe and in the Uni 
States during the year 1887, Great Britain and Ireland, of 
course, come first, with an output of nearly 165,000,000 tons, the 
cost price of which, at the pit’s mouth, is put at a fraction over 4s. 

r ton. The United States come next, with an output of 

18,000,000 tons, calculated at a cost price of 6s. 6d. per ton. 
Then follows Germany, with an output of 76,000, tons, 
estimated at a cost price of rather over 5s. a ton, followed b 
France, with an output of 21,000,000 tons, the cost price of whic 
is no less than 8s, 6d. per ton. Austria had a total output of 
19,000,000 tons, the cost price of which was only half that of 
French coal; while the total output of coal in Belgium was over 
18,000,000 tons, and the cost price 6s. 6d. per ton. The total 
output of coal in Russia was about 4,500,000 tons, but no estimate 
could be formed as to the cost of extraction, and Spain was the 
only other country in Europe which produced as much as a 
million tons, the cost price per ton being as nearly as possible 7s. 
There were no large quantities of coal extracted in any other parts 
of the world excepting Europe and North America; but Australia 
extracted over 3, *000 tons, at a cost price of 9s. a ton; India, 
1,815,000 tons, at a cost price of 10s, a ton; Japan, 1,254,000 tons, 
cost price not stated; and New Zealand, 543,000 tons, at a cost 
price of lls. per ton. The Orange State and the Transvaal 
extracted 21, tons, but as it was at a cost price of £2 15s. a 
ton, the enterprise could not have been a very profitable one. Out 
of 636 coal mines in France for which concessions had been 
granted by the State and upon which royalties had to be paid, 
only 292 were worked in 1887, and this represents a decrease from 
the year previous. 








Ives of its use. Testing is effected by means of steam 
pressure, the steam being generated in a copper boiler having a 
safety valve loaded to blow off at 2501b. pressure per square inch. 
On this boiler are fittings to which are coupled the indicators, 
gauges, &c., to be tested. The pressure, acting on the indicators, 
&c., is also admitted against a column of mercury 42ft. in height, 
extending from the basement to the top of the ‘tas In the 
testing-room proper isa dial or graduated gauge 7ft. high, show- 
ing ona scale of 2in. to the foot the whole range of the rise of 
mercury in the 42ft. column. By means of this plant Messrs. 
McInnes and Cairns are able to correctly test instruments sent 
to them, under working conditions of steam pressure up to 250 1b. 
on the square inch, 


For the production of heavy rolls, such as are required 
in the manufacture of heavy armour plating, Mr. R. B. Tennant, 
of Whifflet Foundry, Coatbridge, who has given special attention 
to the smelting of iron required for the kind of roll referred to, 
has just had a new foundry erected. Mr. Tennant some time ago 
received an order from one firm alone which will take about twelve 
months to thoroughly complete, and the new foundry isin great 
measure the result of this order, though, generally speaking, the 
demand for rolls of ponderous character is now such as to amply 
justify the new undertaking. In the centre of the foundry is the 
main casting pit, capable of dealing with rolls up to 30 tons 
weight, and within range are two 25-ton cranes of the most 
approved make. At one side of the building a series of 15-ton air 
furnaces have been erected, and with the cranes already mentioned 
the molten iron can be expeditiously deposited in the pit. For the 
use of the men employed in this exhausting work hot-water baths 
of a unique description have been provided, and there can be no 
doubt this feature will prove very grateful to the workmen. The 
largest roll ever made in Scotland, and intended for a North of 
England firm, has just been completed in the new works, and there 
is every reason to anticipate their future success, 


A RATHER high chimney shaft has just been erected 
at Messrs. Hempleman and Co.’s chemical works, Rainham, 
Essex, and forms a prominent landmark on the riverside, lying 
about halfway between the outfall pumping station at Crossness on 
the Kent shore and Purfleet on the Essex shore. Considerable 
difficulties presented themselves in the foundation, as borings and 
sinkings proved the strata to be anything but good for such an 
erection, for they showed 3ft. of made ground, 4ft. loamy clay, 
16ft. soft peat, 5ft. soft clay, and 3ft. of running sand before ballast 
was reached. To meet this emergency, the foundation was formed 
with sixty-nine piles of 12in. by 12in. pitch pine, which were driven 
by a 10 ewt. monkey, with 10ft. fall into the gravel, until the drive 
was reduced to an average of about ;*;in. to the stroke. The piles, 
having been cut off evenly, were braced by 12in. by 12in. and 12in. 
by 9in. stringers, and the space between them for a depth of 2ft. 
and up to the top of the stringers filled in with Portland cement 
concrete. — this surface, llin. by 4in. and llin. by 3in. Pour- 
nettised planks were laid, and then a bed of concrete 40ft. square, 
and 8ft. thick. This having been floated up toa perfectly level 
surface, was left to stand for some weeks, and on being tested was 
found te be quite even. The height of the chimney is 186ft., the 
external measurement at the base 15ft., and at the cap 7ft. 6in., 
the internal diameter being 9ft. at the bottom and 6ft. at the top. 
The head is built entirely of blue Broseley bricks in cement, and is 
surmounted by an iron ring cap put together in sections with 
copper bolts. A lin. by jin. lightning conductor is fixed. The 
shaft was built from external scaffolding to a height of 25ft., and 
above that from the inside. The weight upon the piles is about 
1300 tons, The whole of the foundations and shaft were designed 
by, and have been executed under the immediate personal super- 
vision of, Mr. W. Seckham Witherington, F.R.I.B.A.; and the 
shaft itself was erected by Mr. Joseph Blackburn, Nottinghar, 
with Mr, David Ellis being foreman of the works, 
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THE TOWER BRIDGE—STEEL WORK OF ABUTMENT TOWERS. 


(For description see page 387.) 
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LETTERS TO THE EDITOR. 
[We do not hold ountne ee 


PRACTICAL ILLUSTRATIONS OF DYNAMICS, 


Smr,—“ Loco” is quite right in pointing out that the effect of 
the rotary inertia of the wheels has been left out of consideration 
in the ‘‘ Practical Illustrations of Dynamics ;” but this was done on 
purpose, and the requisite explanation was reserved for future 
treatment, so as not to introduce such a complicated notion at too 
early a stage. 

I presume that “Loco” knows how this rotary inertia modifies 
the formule, but for the general benefit I may anticipate matters 
by explaining that this is allowed for by adding to the gross weight 
of the train a certain fraction of the weight of each axle and pair 
of wheels, this fraction being the ratio of the square of the ‘‘radius 
of gyration” of the axle and wheels to the square of the radius of 
the wheels. A good average value of this fraction is about one- 
half, so that our formulas are corrected by increasing the effective 
inertia of the train, measured by its weight, by about half the 
weight of the wheels and axles; and when we consider to what a 
slight percentage this correction will modify results in a railway 
train, I hope I may still be allowed to use the word ‘‘ practical” in 
connection with the formulas I have given, especially as the requi- 
site correction is so easily made. 

The idea of the “ radius of gyration” is sufficiently complicated 
to keep its treatment out of almost all text-books of elementary 
mechanics, as, for instance, of Parkinson, Garnett, Lock, Loney, 
Taylor, Robinson, Pinkerton, Magnus, &c.; and it is only lightly 
touched upon in the treatises of Todhunter, Lodge, Wormell, and 
Twisden. 

But, besides the rotary inertia of the wheels, there is the{in- 
fluence of the moving parts of the engine to be taken into account, 
and here in strictness we must allow for the effect of a constant 
and a periodic fraction of the weight of the parts. The periodic 
effect is an interesting subject for theoretical treatment, but I do 
not think that ‘‘ Loco” would allow that the investigation is of any 
** practical” value. A. G, GREENHILL, 

3, Staple-inn, November 4th. 





FORCED DRAUGHT. 


Sir,—Having seen in your last issue a report of a paper upon 
forced draught, read by Mr. Williams at a meeting of the Institu- 
tion of Marine Engineers, I trust you will allow me to supplement 
the same with a few remarks. The paper, though interesting as a 
record of Mr, Williams’ experience, was not as complete as he might 
have made it; it did not give a record of the blast pressures in the 
furnaces of the steamers mentioned, neither did it contain a review 
of the efforts and inventions of those who have made forced draught 
to marine boilers easy of appreciation; therefore much new light 
was not thrown upon the subject. 

The earliest practical application of artificial draught to marine 
boilers of high pressure during the last half century, according 
to my experience, was made about the year 1843 by Mr. 
Edward Slaughter, engineer of the Avonside Engine Works, Bristol, 
who designed and constructed two fast screw steamers, the furnaces 
of which were capable of burning as much fuel per foot of grate 
bar as any locomotive boiler of the period, and both boilers and 
engines were of lightness per indicated horse-power equal to the 
modern torpedo vessels with exhaust draughts ; the engines were 
direct-acting, and capable of running at 240 per minute. 

Although this was accomplished at such an early period, never- 
theless it was the only kind of artificial draught used of any inten- 
sity in steam yachts, tugs, steam launches, and all the earlier tor- 
pedo boats. The great and increasing requirement that to ° 
vessels should be able to remain some time at sea, made it 
impossible for them to carry sufficient fresh water for feed, and 
necessitated the condensation of the exhaust steam hitherto used 
for producing the draught. For the first requirement Samuel Hall’s 
invention, the surface condenser, lay ready to hand; but the draught 
was not so easy to obtain, and the weight of the boilers of the 
locomotive type could not well be increased. 

Several attempts had been made in America to accelerate furnace 
draught by using powerful currents of air projected into the open 
ashpit, and soat this juncture experiments were made to revive 
this practice. A fan pressure of 12in. of water was used with 
nozzles of various kinds and shapes, but the result, even with this 
pressure projected into open ashpits was very little better than the 
ordinary draught. 

All this was, of course, very disappointing; therefore, torpedo 
boat builders were fain to adopt the invention of Mr. T. E. Fletcher, 
engineer, brought out about 1853 or 1854, to obtain the necessary 
draught by putting the stokehold under pressure of air by closing 
it, and putting the stokers under hatches with air-tight bulkheads 
and doors. By this plan a rate of combustion has been obtained of 
more than 1101b. per foot of bar—far more than in any ordinary 
return tubular boiler with a natural draught, and this plan has 
been adopted in some costly ships in her Majesty’s Navy. is plan 
of forced draught must be carefully applied and cautiously used to 
effect an economy of fuel, and the greatest vigilance is necessary, 
with a high rate of combustion, to prevent undue wear and tear of 
the boilers, and, in some instances, partial destruction of the same 
caused by the inrush of cold air from the plenum in the stokehold, 
as experience in its application has fully proved. The defects of 
this system suggested to many the desirability of the direct intro- 
duction of the pressure of air into a closed ashpit, but their trials 
were failures, as when the pressure in the furnaces exceeded that 
of the external atmosphere, the flame and gases escaped round the 
edges of the furnace doors when closed, and in volumes when 
opened for firing. 

No successful attempt to overcome these difficulties was 
made public until the year 1883. I who, for a long time 
previous to that date, had perfected an invention to overcome 
them, and to apply forced draught of any pressure of air direct to 
a closed ashpit, and to enable a pressure of air to be maintained 
in the furnace above the atmosphere to any required degree, 
exhibited it in London, fitted in its simplest form to a Cates and 
Hawards’ patent marine boiler at the Engineering Exhibition, in 

' July, 1883, and fully described as an important invention in forced 
draught by an engineering journal of the period. A full descrip- 
tion was given daily of it at the Exhibition, and drawings shown, 
and the advantages described to engineers and others. By the use 
of Cates’ equilibrium fire-door all escape of gases under pressure 
from the furnace round the fire-door was prevented, and if there 
could be any slight escape it would be that of cold air; no such 
accidents as an inrush of cold air against the inside of furnaces and 
tubes, or an outburst of flame on opening the door, as the various 
automatic connections with it— shown and explained at the time by 
various drawings—would instantly shut off the blast ; and it was 
shown to be impossible for the door to be opened from any cause 
without closing the blast, but the door may be closed and the 
blast remain off at pleasure, but when once on the action becomes 
automatic. The effect of drawing the air by the fan from the 
engine room and stokehold is to keep down the temperature of the 
same, as no heat can by this plan accumulate. Thus was the pro- 
blem of applying forced draught to a closed ashpit with a plenum 
in the furnace solved by publishing the invention, drawings and 
descriptions being sent at the same time to the Admiralty. 

In the same year—1883—Messrs. Willans, of Thames Ditton, 
brought out an original and successful invention in another different 
form to accomplish the same purpose ; it was most successfully 
applied the same year to the steam yacht Brenda. Thus by either 
of these inventions was forced draught, with an open stokehold, with 
a pressure of air or gases in the furnace toany required extent, made 
possible and easy of application. All that has since been done by 
others in their subsequent applications of this systems would have 





been impossible without the appropriation of one or the other of 
the above-described inventions, But they have attempted thinly to 
disguise the fact by unnecessary and injurious additions really 
foreign to the object proposed to be attained. I leave the selec- 
tion of the ingenious mystifications of these respective we 
priators to the fancy of their patrons to choose which of their 
nostrums they prefer, either to take their air a little warmed before 
using it, or to take it in another form by hollow stays through their 
back-water spaces into their combustion chambers to keep the 
interiors of same nicely cool. GEORGE A, CATES, 
Queen-square Bristol, October 31st. 





THE TAXATION OF MACHINERY. 


Sir,—As this question is one of great interest to all employers of 
machinery, and is attracting renewed attention throughout the 
country, owing to the recent action of the Chard Union Guardians, 
I trust you will think ‘t worthy of a portion of your space. 

May I premise by saying that in the Chard case above referred 
to the Somersetshire Quarter Sessions, in July last, practically 
decided that light machines used for lace-making, and merely 
screwed to the floor of the mill to keep them steady, were rate- 
able ; and that although the mill in which they were contained 
was of the annual value of £290 only, yet that the latter sum was 
to be increased by £600 in respect of such machinery. 

I do not seek to discuss the merits of this particular case, as it 
is still sub judice. I wish, however, to call the attention of your 
readers to the serious consequences to the manufacturing trades of 
the country which will follow a confirmation of this decision. 

The evils and difficulties of rating personal property were re i 
nised by Parliament as far back as 1840, by 3 and 4 Vict. c. 89, 
which was expressly passed to relieve stocks-in-trade and person- 
alty from rating. Of recent years, however, a theory has been 
evolved by which, in the opinion of machinery users, the law is 
evaded, and their machinery is, in effect, treated as if it were 
rateable. 

It is the legality of this system which those affected are now 
engaged in testing. Owing, however, to the expense and trouble 
involved in resisting repeated and, in their view, illegal attempts 
to strain and evade the law, the Associated Chambers of C ce 
have during recent sessions of Parliament introduced a Bill clearly 
defining the extent to which machinery should be rated, while at 
their recent meeting at Hull the importance of the subject, and 
the urgent necessity of a settlement favourable to the manu- 
facturer, were again i and affirmed; no other subject, 
with the exception perhaps of that of railway rates, receiving so 
much and such unanimous attention and support. As the local 
rates are seldom less than 5s.—and in some parishes are as 
high as 10s.—in the pound, the very material increase in 
the cost of the production of manufactured goods which must 
necessarily follow the assessment of the machinery by which they 
are produced is easily seen, particularly when, asin the Chard 
case, the value of the productive machinery is 200 or 300 per cent. 
more than the mill in which it stands, this being by no means an 
uncommon case. Surely, Sir, our countrymen are already suffi- 
ciently handicapped in competition with foreign manufacturers, 
whose trade is not only protected in their own country, but is 
frequently bounty-fed, without being weighted with further 
burdens from which their foreign rivals are entirely free. 

English manufacturers have no desire to evade their fair share of 
local taxation, but they do ask that the incidence of this taxation 
shall not be an obstacle in the way of their attempt to earn the 
profits which enable them to pay the taxation, and in earning 
— they relieve the rates by finding employment for surplus 

ur. 

It must be apparent that to tax machinery is as much a tax on 
labour as wt be a poll tax on the operatives who work the 
machines, and as much a tax in restraint of trade as a tax on 
exports ; for in neither case does the manufacturer care in respect 
of what, or to whom, he pays the tax, his whole concern is whether 
he will be able after paying the tax to produce his goods at such a 
cost as will enable him to sell at least as cheaply as his competitors. 

I will not take up your space with arguments against a policy 
which can be shown to be inimical to the best interests of even 
those who support it, and from whom I have not yet seen one 
sound argument in its favour. Such a system is even more preju- 
dicial to the labouring classes than to their employers, while none 
benefit more by the establishment and prosperity of mills and fac- 
tories than the farmer and tradesman, to whose doors they bring 
customers, and the landowner, whose preperty they enhance in 
value. 

As the Chard guardians are seeking to establish a combination of 
other unions to support their action, the employers of machinery 
have been driven in self-defence to adopt similar measures, and have 
formed an association, of which I have the honour to be secretary. 
At a preliminary meeting held recently a sum of about £200 was 
at once subscribed, and I am desired to solicit for the movement 
the support of all interested in the prosperity of our manufacturing 
industries. G. HUMPHREYS DavIEs, 

National Society for the Exemption of Machinery from Rating, 

22, Buckingham-street, Adelphi, 
London, October 28th. 





MILFORD AS A PORT OF CALL FOR EXPRESS STEAMERS, 


Srr,—I notice the remarks in your last issue upon this subject, 
which must be one of great interest to Englishmen generally. 
There is, however, one point to which you make no reference, viz., 
the growing necessity for the English shipping companies to grapple 
with the keen German competition in the transatlantic trade. 
Surely it is expedient to ignore this no longer; for, in addition to 
the fine North German Lloyd fleet, there are now the two new and 
magnificent boats of the Hamburg-American line, the Augusta 
Victoria and Columbia, running between Southampton and New 
York at a speed second only, I believe, to that of the City of Paris, 
and provided with —— likely to minister to the comfort, 
safety, convenience, and luxury of the ngers, 

Now, the passage to and from Southampton undoubtedly 
possesses many advantages compared with that to and from Liver- 

1, more especially for London passengers. Yet there are no 
nglish boats running from Southampton; consequently the 
Germans not only monopolise this traffic, but also carry a large 
portion of the Anglo-American mails. This is certainly a 
regrettable and humiliating circumstance to the greatest maritime 
nation in the world. 

With a fast and well-appointed line of boats calling at Milford 
all this might be altered, for on the eastward voyage passengers 
and mails could arrive in London at about the same time that the 
German boats could reach the Needles, thus saving some four to 
six hours between New York and London, not to mention earlier 
arrivals at many other English cities and towns. The only dis- 
advantage, in — of comfort, appears to be the longer railway 
journey from Milford to Paddington as compared with the two 
hours run from Southampton. 

There can be no possible difference of opinion respecting the 
conditions mentioned in your concluding paragraph, and eve 
patriotic Englishman will recognise the necessity for the Englis 
companies to display, at least, the same liberal, attentive, and 
accommodating spirit which characterises the German lines. 

It is to be hoped that the matter will receive that careful atten- 
tion on the _ of shipowners and railway managers which its 
importance deserves, with the ultimate end of securing and retain- 
ing the traffic in English hands, to the profit and advancement of 
our country. WILLIAM GRANGER, 

London, N., November 5th. 





STEAM ENGINE EFFICIENCY, 


Srr,—I have read with very great interest M. Dwelshauvers 
Dery’s letter. The result of my cogitations is that the letter is 





——, 
—————— 


vox et preterea nvkil—words and nothing more. I really think it jg 
time that engineers should think a bit and carry the war into the 
enemy’scamp. The men of science—that is, the professors—ayo 
never tired of asserting their claims as improvers of the steam 
a et steam engines are now built on scientific principles 
and so on. Permit me to ask for something definite, 
What, for —— has Carnot or Clausius done for the 
steam engine? ould the steam engine of to-day be one 
whit worse or better than it is if Carnot had never lived! 


Above all, in what way has the discovery embedded in + =E 


dified the practice of engine builders? Is it not a fact that only 
the other day Professor Kennedy publicly stated that in theory the 
efficiency of steam was the same whether it was expanded in one 
cylinder or several cylinders? This statement is simply a fossil, 
It is flatly opposed to the modern theory of the steam engine, and 
is not true, even of a perfect gas, because it takes no account of the 
losses due to clearance in a — engine. Again, I ask what 


has been the use of the formula “~~! ? how is it to be applied to 





y 
secure a practical advantage in building engines? What manner 
of mistakes will it prevent an engineer from making ? 

Is it too much to expect some of the engineering professors 
to say a word on the point! I should be glad, and so, Fase no 
doubt, would many of your readers, to hear something on this 
point from Professcr Smith, of Mason College, or Professor Unwin 
or Professor Osborne Reynolds. All three gentlemen have experi- 
mental engines constructed at great cost, and with much elabora- 
tion of mechanism, They must be well up in steam, and competent 
to tell all about it to ANOTHER ENGINE BUILDER, 

Manchester, November 5th. 





Sir,—As your anonymous correspondent ‘‘ Engine Builder” has 
referred to me by name, will you kindly allow me space to say that 
his statement, that I have ‘‘refused to believe in the economy of 
the modern engine "—that is, in the value of compounding and 
high pressures—is not only untrue, but absolutely ludicrously, 
although no doubt unintentionally, untrue. 

3, Princes-street, Westminster, S.W., 


ALEX. B, W. KEnnepy, 
November 2nd. 





THE NORTH STAR, 


Str,—I see in your issue of the Ist inst. an account of the mile- 
age made by the Great Western Railway Company's engine, North 
Star, from January Ist, 1838, to December, 1870, which averages 
13,100 miles yearly. Now I do not claim to be so old a servant to 
the London and North-Western Railway Company—which | 
endeavour faithfully to serve—as North Star has been to the Great 
Western ——- I have only existed since March, 1882; but 
from the 3rd of that month to October 31st, 1889, I have run 
814,405 miles, or a yearly average of 106,224 miles, If you doubt 
this statement, call at our offices at Crewe, and they will show you 
the details of my work. My master has promised me a new coat 
of paint when I shall have run 1,000,000 miles, 

ngsight, near Manchester, ‘*CHARLES DICKENS,” 
November 5th. alias Engine 955, L. & N.W.R. Co, 





RAILWAY SUMMITS, 


Sir,—I wrote a letter to a contemporary some short time ago, 
asking a question in regard to railway summits, in which I am 
interested. As no correspondent answered the letter, I should be 
grateful to your readers if any could inform me what is the height 
above sea level of the highest railway summit in Great Britain. 
I have consulted all the works on railways that I can procure, but 
find this point is not mentioned, although every other statistic 
imaginable is touched upon. The latest book by Ackworth on 
railways does not inform me, I have taken the trouble to peruse 
all the railway works at the British Museum on the subject, but 
can find no information in regard to this detail. C. H. H. 








Mason CoLLeGe ENGINEERING Society, BrrMINGHAM. —The 
annual meeting of this Society was held in the Mason College on 
Wednesday, October 30th, Professor R. H. Smith, president, in 
the chair. The Secretary presented the annual report and balance 
sheet. The society is in a very satisfactory condition, both 
financially and as regards the nature and technical value of the 
oo that have been read and discussed during the t year, 

he subjects of these papers have been “Cycles,” ‘‘The Forth 
Bridge,” ‘‘ High Speed Teton,” ‘Civil Engineering in Holland,” 
‘The Mechanics of Cycling,” ‘‘Progress of Invention,” ‘‘ ‘The 
Iancashire Boiler,” “The Birmingham Tramways,” and ‘‘The 
Disposal of the Birmingham Water-Carried Sewage.” There are 
eighty-nine members on the roll. During the session excursions 
have been made to the Forth Bridge, Tay Bridge and Glasgow, 
Leamington electric light installation, Cable Tram Depot, refri- 
gerating machinery at Fish Market and the Sturtevant Mill 
Company’s Works, and the Compressed Air-Power Company’s 
Works; and the works visited on these occasions have given rise 
to much interesting and useful discussion. After the election of 
officers for the ensuing year a paper was read, entitled ‘‘ Electrical 
Novelties at the 1889 Birmingham Exhibition,” by Mr. E. lL. 
Joseph, in the course of which many novel appliances of interest 
were exhibited and explained, and the room was temporarily 
lighted by incandescent lamps. In the discussion which followed, 
electric welding excited the greatest interest, and its further 
development, when it shall have b a ial success, 
was looked forward to. The electric crane exhibited by Messrs. 

rompt iso claimed its share of attention. A vote of thanks 
to the reader of the paper concluded the proceedings, 


INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held in the Langthorne Rooms, Strat- 
ford, on Friday evening, November Ist, when the first general 
business meeting of the Institute was held, presided over by Mr. 
A. Beldam, the honorary secretary made a statement, in which 
he traced the history of the Institute,and showed that it was in 
a very satisfactory and flourishing state. Though established onl 
about a year, the membership to this date was as under :—l 

bers, 8 bh bers, 9 associate members, 9 associates, 
4 graduates; total, 190; and with the addition of several applica- 
tions which yet remain to be considered, the total will reach 200. 
The annual meeting takes place in March. On the same evening 
the president read a paper on the “ Progress and Development 
of the Marine Engine.” Mr. J. Macfarlane my | occupied the 
chair. Mr. Beldam gave a résumé of the history of the 
marine engine from the first engine designed by Symington, 
and fitted in a small vessel to ply on the Forth and Clyde 
Canal, to the latest powerful and magnificent steamers of 
the Inman and International Line. In the discussion which 
ensued, Mr. Wymer referred to crossing the Bay of Biscay in the 
days of his boyhood in the William Fawcett in 1834, and related 
his experiences with the early types of marine engine, the difficul- 
ties which had to be contended against, and the great discomforts 
endured by those who had charge of them. The experiences and 
reminiscences of their youth, detailed with freshness and vivid- 
ness by Messrs. F, W. Wymer, J. Macfarlane Gray, and others 
of the older members, were exceedingly interesting. The work 
of the Napiers, Elder, J. Scott Russell, Caird, Kirk, Bryce Douglas, 
and other celebrated engineers was referred to ; also the immense 
importance of that work in the economy of the universe. | e 
honorary secretary announced that the first conversazione in con- 
nection with the Institute was arranged to take placa in the 
Town Hall, Stratford, on the 6th December, tickets for which 
could be obtained through members, 
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the fact should they not receive it. 





CONTENTS. 


Tue Enoineer, November 8th, 1889. PAGE 


LICATION OF THE TRANSPORTING PoweR OF WATER TO THE 
gy anp Improvement or Rivers. No. II, .. .. .. .. 888 
Practical ILLUSTRATIONS OF Dynamics. No. IIL a Cale” a 383 
Tus WALKER ENGINEERING Laporatorigs. (Illustrated.).. .. 385 
Tae Tower Bripoz—Derairs oy Steet Work. (Illustrated.).. .. 386 
IRON AND STEEL AT THE Paris EXHIBITION “se 45 «2s de” a0 
Rartway MATTERS . os Me ee SR e . 889 
Notes AND MEMORANDA .. - 889 
MISCELLANEA .. 02 6 se oe 6 0 oe oe oe oe oe ne we 88D 
Sree. Work OF ABUTMENT ToweRS—TuE Tower Bripog. (Illus.) 390 
STARBOARD Enoines, 8.8, Cotumpra. (Illustrated.) .. .. .. .. 391 
Letrers TO THE Epitor—Practical Mlustrations of Dynamics—Forced 

Draught—The Taxation of Machinery— Milford as a Port of Call 

for Express Steamers—Steam Engine Efficiency—The North 
Siar—Eediway Summits... .. .. oe 08 ce ee ce oo Oe 
Leapina ARTICLes—Wages Question .. “oon ene 
Steam Pipes =... .. ss «se os oe oo se oe 898 
The Durham Coke Trade .. o ce co a 
Economy in Boiler Firing .. 394 
The Paris Exhibition 894 
LITERATURE .. cc cc oo ce 00 ce ce 6 oc os ce co oo OM 
PaMPHLETT AND Ferouson's DisTittinc Apparatus. (Illustrated.) 396 
INSTITUTION OF ELECTRICAL ENGINEERS .. 1. «. «+e oe «+ 896 
River StvERN IMPROVEMENT WORK .. .. 4. 0 ce ce oe oe 897 
Taeoat TWEREASOMBCR 2. 02 ce ce ce ce cece cc co co ce OW 

FurTHER EXPERIMENTS ON CONDENSATION AND RE-EVAPORATION OF 
Sream in A JacketTTep Cy.tinper. (Illustrated.) .. .. .. .. 398 
AMERICAN ENGINEERING NEWB... .. oe 2 1s ce oe oo «e 400 

Tue Iron, CoaL, AND GeneRaL TraDEs OF Binmincnam, WOLVER- 
HAMPTON, AND OTHER DISTRICTS.. .. .. oe «+ oe oe oo oe 400 
Nores FRoM LANCASHIRE .. —e .. 401 
Norges FROM SHEFFIELD .. .. .. «- .. 401 
Nores FRoM THE NoRTH OF ENGLAND .. .. 401 
Nores FROM SCOTLAND... .. oe 4s ce . 402 
Norges From WALES AND ADJOINING CoUNTIES.. . 402 
Norges FROM GERMANY ae 0c 60 20 en . 402 
AmericaN NOTES .. - 403 
New COMPANIES .. .. «2 ss oe . 403 
Toe PATENT JOURNAL... .. .. «. . 408 
SELECTED AMERICAN PATENTS... .. 404 


Paracrapus—Liverpool Engineering Society, 388— Electrical Exhibitions, 
888—Mason College Engineering Society, Birmingham, 392—Institute of 
Marine Engineers, 392—New Koadway Bridge over the River Cam, 396 
—Engineering Students’ Club, Newcastle-on-Tyne, 397—Society of 
Arts, 397—Leeds Association of Foremen Engineers and Draughtsmen, 
897—University College Engineering vers A 400—University College, 
London, 402—The Junior Engineering Society, 402. 

Two-PaGr SUPPLEMENT OF HampurG-AMERICAN Company's 8.8, CoLumpta, 





TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


4,” All letters intended for insertion in Tox Enorverr, ques- 
tions, be accompanied by the name and writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble ond confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F, W. E.—The station at Birmingham is larger than that at York, 

York.—/f A finds that B has made for himself a machine patented by A, 
then A can bring an action against B. 

Fosip_e ALLOY.— There are many different mixtures all said to have a melting 
point near that you mention. One which melts at 150 deg. Fah., or is said 
to, may be made in several proportions, Two are as follows:—Tin, 1 or 4; 
lead, 2or8; bismuth, 40r15; and cadmium, 1 or 2. Wood's alloy is 
composed of 4 lead, 2 of tin, bismuth 5 to 8, and cadmium 1 to 2, and is 
said to melt at between 140 and 161. Expressed in atomic weights, the 
nearest in melting point to that which you want is Cd2 Sno Pby Big, the 
melting point being 155°1 Fah. You cannot do better than acquire or con- 
= —" “* Metallic Alloys,” published in London by Messrs. Sampson 

ow and Co. 





CALCINING GANNISTER. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me of a cheap method to calcine 
hard gannister rock or silica? J. M. B. 
November 6th, 





TABLE OF THE 14 POWER OF NUMBERS, 
(To the Editor of The Bngineer.) 
S1r,—I should be obliged if any of your readers could tell 
published table of the 14 power of numbers. 


me of any 
Cc. L. H. 
Lincoln, November 5 





PROTECTING WROUGHT IRON PIPES. 
(To the Bditor of The Engineer.) 

Srr,—Can any of your readers give me any information regarding the 
best method of peeing arenes iron pipes, which are to be laid under- 
ground, against rust? ill a line of cast iron pipes keep tight when 
carrying petroleum under a pressure of 150 Ib. per square inch? Ww. 

Aarhus, November 2nd. 
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MEETINGS NEXT WEEE. 


Tue Institution or Crvi Enoinegrs.—Tuesday, November 12th, at 
8 p.m.: Ordinary meeting. Inaugural address of Sir John Coode, 
K.C.M.G., President, and p tation of medals, pane, and prizes 
awarded at the end of last session.—Friday, November 15th, at 7.30 p.m.: 
Students’ meeting. Paper to be read :—‘‘The New Harbour and Break- 
water at Boulogne-sur-Mer,” by Mr. 8. C. Bailey, Stud. Inst. C.E ; Mr. 
Hayter, Vice-President, in the chair. 

InstTITUTION oF ELEcTRICAL ENGIneERS.—Thursday, November 14th, at 
the Institution of Civil Engineers, 25, Great George-street, 8.W., ordinary 
general meeting, at8 p.m. ‘On the + oy the Melbourne Centen- 
nial International Exhibition,” by Mr. K. L. Murray, Member. 

Lrverpoo: Enoingerino Society.—Wednesday, November 18th, at 
eight o'clock, at the Royal Institution, Colquitt-street. Paper to be 
read :—‘' The Stability of Earthwork and Masonry Dams,” by Mr. George 
Farren, . M. Inst. C.E. The paper will deal with the sources of 
inherent weakness to which the failure of the Johnstown dam was due 
and will describe the practice of dam d America, France, and 
Great Britain, contrasting the main differences. The great dams of 
Furens and Ban, which have been inspected by the author in connection 
with the preparation of this paper, be described in detail, and com- 
_ with the recently completed Mata dam. The paper will be 
llustrated by diagrams and lantern slides. 

Society oF re November 12th, at St. James's 
Hall, Piccadilly, W., at 7.30 p.m. e President, Mr. Robert Walker, 
A.M. Inst. C.E; (Cork), will deliver the opening add 





ress of the session. 
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WAGES QUESTIONS, 


Tue air is full of noises, alarms, rumours, of strikes in 
esse and in posse. There is scarcely a trade in which the 
workers do not demand more wages, or shorter hours, or 
special advantages of some kind. Strikes take place, too, 
on the smallest pretext—fifty hands turned out of one 
foundry last week because one of the men called another 
a liar and was not dismissed on the spot for using bad 
language ; and yet it has been suggested that working 
men would make useful members of Parliament. This 
strike shows pretty clearly how far that suggestion deserves 
consideration. All this striking and agitation causes 
doubt, and worthy individuals do not hesitate to assert 
that “The country is going to the dogs,” and that ruin 
stares the nation in the face. Such fears are baseless. 
The strikes will do no more than temporary or local harm. 
The greatest sufferers will be the strikers. Very great 
harm would, indeed, be done, if wages were paid higher 
than the given trade or business affected could stand; but 
this has never yet occurred. It may be taken for 
granted that the men are never wnder any circumstances 
paid more than they are worth, save by speculative com- 
panies, the managers of which waste the shareholders’ 
money. The coal trade, for example, could not be carried 
on if colliers were paid more than the mineowners could 
afford, and the reason is obvious. When the capitalist 
found that he made no profit, he would shut up the mine, 
and cease working it. Fiske the best possible illustra- 
tion of our meaning is supplied by the steam shipping trade. 
So long as there is money to be made in it, capital is never 
lacking to build ships; but as soon as profits fall off ship- 
building ceases, cakanes the ships already built are laid 
by. Now, the wages paid to a crew constitute an impor- 
tant element in working expenses. If sailors all com- 
bined to force wages up toa point which would reduce 
profits ponesang « then the ships would be laid up. If the 
rise in wages, however, was accompanied by a rise in 
freights, then higher wages could be and would be paid. 
Any attempt, however, to force wages above a certain 
point must have the same end—failure. Just that sum 
will be paid which the particular business or trade can 
afford, and no more ; consequently, not the least alarm 
need be felt ; a continual process of regulation goes on 
automatically. Unfortunately, this regulation always 
takes place a little late, just as a Watt governor does 
not come into action until the speed of an engine, to which 
it is fitted, has certainly changed ; but, in the long run, 
matters adjust themselves, pe capital and trade suffer 
very little. It is doubtful if strikes have ever ruined 
or severely injured any country, taken as a whole. They 
have beyond question in a fewisolated cases helped to drive 
trade out of a town or district; but we may rest assured 
that it has gone elsewhere, to a locality really in some way 
more outils for its conduct. We do not believe in the old 
politico-economical myth termed a wagesfund, but weknow 
that there is always money available to pay any amount of 
wages a given trade will bear, and not afraction more. Let 
us take, for example, the case of the Bristol gas stokers. 
If they continue to receive higher wages than they have 
had before, then it is certain either the profits made by 
the gas company were so great that they could bear 
reduction, or economies in manufacture will be effected, or 
the inhabitants of Bristol will have to pay an enhanced 
price for their gas. If profits will not stand the strain, 
or economies cannot be effected, or the townspeople will not 
pay more money, the gasworks will be closed, and the 
strikers will have to seek employment elsewhere. But 
long before this happened, we know that steps would be 
taken which would avert so disastrous a result. Yet we 
can call to mind more than one instance in which gas- 
works were shut up because they could not be worked at 
a profit, and the towns had to resort to petroleum to light 
their streets. 

Although strikes are not so terrible as they seem to be, 
they are very crude methods of determining the price to 
be paid for labour, skilled or unskilled, and it is highly 





desirable that something better should be substituted. 
The same thing may, however, be said of war. In 
all ages men have adjusted differences by fighting; and 
whatever may ultimately happen, it is quite certain that 
standing armies and huge fleets, and guns and rifles, and 
trade unions will endure for years to come. Sensible 
people, however, will make the best of such things, and 
accept the inevitable; but that need not stop them from 
endeavouring to introduce improvements. Great things 
were at one time hoped from arbitration, but it has prac- 
tically proved to be an entire failure. The great defect 
of arbitration is that, be the decision of the arbitrators 
what it may, it leaves either or both parties highly dis- 
satisfied ; something more contenting is wanted, and may 
possibly be found. A careful examination of the facts of 
most, if not all, strikes, shows that these as a rule take 
their rise in distrust. The men simply do not believe the 
capitalist when he says that he cannot afford to pay 
higher wages. It will also be found that, day by day, 
trades unions become more enlightened and sensible. The 
leaders, in very many cases, perfectly understand what is 
and is not possible. They know how far it is practicable 
to go with safety without ruining a trade. They 
can clearly see, for example, that a big strike in 
the coal trade of Wales would be a very good 
thing indeed for Yorkshire. The whole amount of 
wages paid to colliers would not be affected, but the 
distribution would be different. It seems, under the 
circumstances, that the best method of avoiding serious 
labour disputes lies in taking measu. +o prove that the 
masters, when they say wages are as hig as possible, are 
telling the truth. It is often very difficult to induce men 
to credit this. A given establishment employs, let us say, 
1000 hands. It is held, let us say, by two partners, one 
of whom finds the capital and the other the business 
knowledge, without which the undertaking could not be 
carried on. They each draw, let us suppose, £25 a week. 
The payment is none too great for either. This £50a 
week represents the whole of the profits. If the men 
struck for another shilling a week all round, and got it, 
it would mean to them a mere trifle; in all probability, a 
few more glasses of beer per week to a great many of 
them, but tothe masters it would mean absolute ruin. 
Yet a man who only receives 30s. a week is apt to think 
that the man who gets £25 a week has much more than 
his fair share. Even this difficulty would, we think, be 
readily got over if the masters were more disposed to take 
the men into their confidence. In the iron onde much good 
has been done by the official declaration of the prices of iron 
for each quarter. We do not assert that itis possible to 
carry out this system throughout, but it could certainly be 
somewhat extended in its range. Much good might 
be done if masters would take the trouble to place their 
hands in possession of facts concerning the trade in which 
they are embarked. They ought to be told something 
concerning markets, prices, &c. &c. Very vague ideas on 
this head exist among men. They usually know very 
little of the true cost of the work they turn out, and 
they are prone to believe that the profits of the masters are 
much greater than they really are. They know nothing, 
save vaguely, of incidental expenses; such things as rent, 
taxes, gas, printing, advertising, stationery, postage, &c., 
never enter into their heads in connection with the work 
of a firm of manufacturers. Of trade discounts, the 
middleman, the agent, bad debts, sale on commission, long 
credits, cost of packing, freights, insurance, and so on, they 
have but adreamy notion. We feel certain that peace would 
be promoted if such matters were put clearly before the 
working men of the kingdom. It may be urged that trade 
secrets, so to speak, would be made public in this way. 
But this is not true. It would be quite practicable to 
impart a great deal of general information of much value 
by well-written pamphlets and lectures. It would be 
only too easy to show that the master does not sleep ona 
bed of roses, and not a few of the delusions fostered by 
interested parties might be blown to the winds. Cotton 
operatives understand more of their trade than perhaps 
any other, and we do not hear that this knowledge has 
done harm, but rather good. Nothing is more wanted 
at this moment by the working men of Great Britain than 
a little wholesome instruction in the details of trade. 


STEAM PIPES, 


A pisastrous accident has happened on board the 
s.s. Cephalonia, by which several lives have been lost. 
Although no details have yet been made public, we may 
say that the popular impression that a steam pipe had 
burst is erroneous. The top of a combustion chamber 
collapsed, from what cause will not be known until the 
Board of Trade inquiry has taken place. The anxiety 
created by the eink failures of steam pipes is well 
illustrated by the case of the Cephalonia. The moment 
it was made known that an alarming catastrophe had 
taken place, engineers assumed that a steam pipe had given 
way. Noone thought of a flue or a combustion chamber. 
We know, indeed, as the result of personal observation, 
that the existing distrust of copper steam pipes is general 
among sea-going engineers, and nothing more is wanted 
than another failure like that of the Elbe to strengthen 
this distrust to such a pitch that it will be difficult to 
find engineers who will go to sea with a brazed and un- 
fortified steam pipe. It will have been noticed that 
Messrs. Laird have bound the steam pipes in the 
Columbia with wire; and they have done wisely, for the 
presence of the wire will give confidence. Even should 
the pipe give way under the wire, nothing worse than a 
leak can ensue. 

Copper pipes and their failures present some puzzles 
which deserve careful consideration. Thus, for example, 
when we find that a tube which has been tested to over 
300 lb., bursts subsequently with a pressure of 150 1b, the 
circumstance demands explanation. The current explana- 
tion is that the brazing has been done badly. Now this 
may explain the bursting of the pipe, but it certainly will 
not account for the fact that it had previously borne twice 
the bursting stress. Nor will it serve to show why the 
pipe lasted for days under precisely the conditions which 








394 


THE ENGINEER. 





Nov. 8, 1889, 








were present when it finally failed. Another reason often 
advanced is the presence of water. Water can, no 
doubt, do mischief, acting like a hammer as it does; but 
it is very easy to attach too much importance to 
water. There is not a steam pipe in the world, we 
suppose, which is not subjected now and then to 
what we may term water stresses. Such _ stresses 
are to be expected and provided for, and it is futile 
to urge by way of excuse for a catastrophe that 
the boilers primed. Another reason advanced is that the 
copper becomes weakened by the rise in temperature; 
but this is not, we think, substantiated by any sufficient 
evidence. The copper is no doubt a little weaker hot 
than cold, but those who design the steam pipes know 
that they will be heated, and should make their arrange- 
ments accordingly. After mature deliberation we have 
arrived at an explanation, concerning which very little 
has been heard yet, although the general idea is no doubt 
floating about among sea-going engineers. It is that the 
failure of copper steam pipes is largely due to vibration 
and bending. The cylinders of all inverted engines move 
or “ work” in the ship, and their motion is communicated, 
of course, to the steam pipe; and indeed this very move- 
ment is one of the reasons why copper is used. It is 
assumed that the metal is so ductile and “kind” that it 
will stand movement in a way that an iron or steel pipe 
would not. The amount of motion is in some cases very 
considerable, especially when engines have been some time 
in use and the frames work on the keelsons. In large 
jobs the steam pipes are sometimes wholly or partially 
supported on springs. Thus, for example, the stop valve 
in the Etruria, on the valve chest, with its elbow of 
copper steam pipe, is partially supported by a stout 
helical spring. When a copper pipe comes through a 
bulkhead we sometimes find it rigidly secured there. 
The length from the bulkhead to the engines is small, and 
the pipe cannot fail to be severely stressed as the engine 
cylinders move. It will be found that a minute bending 
motion takes place in the pipe repeated with every stroke 
of the engines, and under the circumstances it is only a 
question of time when the pipe will give way. It is not 
necessary indeed that there should be either heavy pres- 
sure or great heat in the pipe. The copper discharge 
pipes from condensers not unfrequently crack at the 
bends or rip at the flanges simply as a result of the in- 
cessant bending action to which they are submitted. 

If the views we have advanced are correct, it follows 
that a steam pipe should be as long and as free to move 
as possible, strict care being taken that its own weight 
shall not bring injurious stresses to bear. Not long since we 
were shown a steam pipe which ran for some 20ft. without 
any support inaship. There wasa flanged joint half way 
between the ends, and some trouble was experienced 
in keeping the joint tight, and no wonder. The pipe was 
in a state of incessant tremor while the engines were 
running, and this quite independent of the bending 
stresses to which we have already referred. In a sea- 
way nothing can be said to be motionless on board a 
ship. The very vibration set up by the screw, again, 
will shake a steam pipe incessantly, and there is very 
good reason to believe that this vibration will operate 
disastrously on brazed joints. A ship in her Majesty’s 
Navy not long ago made her forced-draught trials, and 
towards the end of the run the brazed joint of the steam 
pipe was found to. be weeping, in some places for a 
distance of as much as 8in. Cracks had developed as tine 
as a hair under the influence of heat, pressure, and 
excessive vibration. The trial concluded very quickly 
indeed after the weeping had made itself known. The 
first evidence was vapour rising through the canvas 
lagging, which was incontinently stripped off. With 
more moderate speed and pressure, the leaks apparently 
closed up. The story of this steam pipe has been told to 
us by an eye-witness, a perfectly competent and trust- 
worthy man. We need scarcely add that the ship did 
not go to sea again until a new pipe had been supplied. 

Useful as it undoubtedly is to secure flexibility in a 
steam pipe, something more is needed for safety. It has 
been shown on several occasions that the water test is of 
comparatively small service, pipes bursting to-day with 
half the pressure they bore with impunity a week or ten 
days previously. It is needless to do more than say that 
every possible care should be taken to secure the highest 
possible workmanship. The brazing should always, we may 
add, be done with charcoal, if a fire is used, as it is by no 
means easy to secure coke or breeze free from sulphur. To 
us it appears that the use of fires should be abandoned, and 
the fusion of the spelter effected with the gas blow-pipe. 
Very often the work is badly put together before it is 
brazed, the coppersmith forcing, or trying to force, gaping 
surfaces together while the metal is hot. Nothing of the 
kind should be permitted. Again, it is very common 
to planish—that is, hammer—the pipe all over on a suit- 
able stake after it has been brazed, in order to give 
it a good appearance. This is a wretched practice. The 
copper will suffer no injury, but so much cannot be said of 
the brazed joint. Copper will stand usage that brass will 
not, and it must not be forgotten that the strength of the 
tube depends really on a thin strip of brass fused in 
between two thin copper plates. 

If we take two copper plates, secure them together with 
spelter, and then proceed to planish them, it will be found 
that the copper will not infrequently start away from the 
brass. There is brazing and brazing, but no brazing can 
be considered good enough for a steam pipe unless the 
transition from the pure copper to the brass alloy is 
gradual. In other words, the zinc and the brass must 
pay alloy itself with the copper, and thus in any 

razed joint we ought to have an alloy growing gradually 
richer and richer in copper as we work from the 
centre of the seam in any direction; but in the 
attempt to secure this result nothing is more easy 
than to burn the copper and waste it, so that the 
strength of the pipe undergoes a two-fold reduc- 
tion. In the first place, the brass of the seam is 
not so strong as copper; and secondly, the tube is thinner 
at the seam than elsewhere. So much risk attends the 


use of brazed seams, that it is not remarkable that 
numerous attempts have been made to get rid of them. 
Solid drawn copper tubes can be had in which there is no 
seam, but elbows and bends are needed, and these, when 
the pipe is of considerable diameter, say 12in. or 14in., 
must made of sheet metal. They cannot be got by 
ppreg F at least, so faras we are aware there is nothin 
of the kind yet in the market, although we have hea 
that seamless bends and elbows will probably soon be 
available of any dimensions. Various schemes for 
strengthening copper pipes have been put forward ; on 
the whole, it appears to us that the best system consists 
in driving steel hoops over them at intervals of a few 
inches. It is for obvious reasons not easy to coil wire 
round a bend, although it answers admirably on the 
straight pipe. Bendscan, however, very easily be hooped. 
It would probably be worth while for some one to invent 
a hoop which could be tightened up with a screw or 
wedgeon the steam pipe, and which would form nounsightly 
excrescence under the canvas lagging. It is worth notice 
that no steam pipe seems to have failed through the 
copper, it is always the brazed part that gives way. 

t may yet be found practicable to produce steel tubes 
deserving confidence—the sooner, we think, the better. 
It is urged that such tubes are liable to corrosion, and 
that scale is blown from them into the engines with bad 
results ; also that they are not sufticiently flexible. See- 
ing that there are hundreds of miles of iron pipes in use 
on land, it would appear that the objections we have 
named are more imaginary than real; but perhaps the 
best pipe of all would be of galvanised steel, proper pre- 
cautions being taken to secure flexibility. 





THE DURHAM COKE TRADE, 


In none of the branches of the mineral industries has there 
been more movement than in the coke trade, the demand having 
increased with steadiness, and of late with some rapidity, whilst 
the rise in the range of market prices has been remarkable ; 
and in both cases the upward movement must be looked upon 
as one which has a basis that is exceptionally sound, and which 
gives some prospects of permanence. There has been an 
increased demand for pig iron, both in the Cleveland district, 
which is entirely supplied from Durham, and also in the 
Furness and West Cumberland district, which is partly supplied 
from Durham— indeed, nearly all the coke consumed in the 
north-western district is drawn from Durham. In addition, 
the smelting districts to the south of Yorkshire seem to be 
using more Durham coke, and the exports are enlarging, espe- 
cially to Bilbao and Spain generally. The growth in some of 
these cases has been slow and steady, but it seems more rapid 
just at the present time ; and the advance in the price of iron 
is giving a stimulus that will, if it be continued, result ina 
much more rapid increase in the demand for coke, the production 
of which is in degree limited. The price of coke has, indeed, 
advanced more rapidly than the production—a tolerably sure 
indication that the demand is for the time above the supply. 
It is of the utmost importance to the iron trade and 
to the coal trade also to learn the possibilities of this 
increase in production continuing; and it is desirable 
that at the present time some attempt should be made 
to ascertain the condition and the prospects also of this 
very important branch of the northern mineral industries. 
The increase in the demand for coke, it is to be noticed, is 
due to the enlarged demand for iron; and that demand for 
many months has been above the production—stocks having been 
heavily drawn upon to make up the deficiency. The decrease 
in the stocks is more rapid now than it has been, and 
thus we may conclude that the demand for iron has been 
increasing. There is no sign of any falling off as yet. There 
are orders for steamships that will take a long period yet 
to conclude; and there is an increasing demand for iron 
for railway purposes, whilst the general demand is enlarging 
with the extension of the revival of trade. We have 
thus all the likelihood of an increase in the needs of ironmasters 
for coke, and even when the demand for iron begins to decrease 
the stocks will have so decreased that there will be a continued 
production of pig iron on a large scale for some time to make up 
the deficiency. Hence, we must lovk to a larger output of 
coke for some time. Whilst the demand for crude iron con- 
tinues as large as it now is, we must expect that very high 
prices for coke will be obtained by the producers. At present 
there are some of the makers who have sold deliveries of 
coke into next year as low as 15s. 9d. per ton at the ovens, 
but that price is now far exceeded, and over £1 per ton at 
the ovens has been asked for delivery over next year by some 
coke makers. Coal has increased in value, wages are growing 
dearer, and it may be fairly anticipated that the present prices 
of coke will be raised as the effects of these advancements in the 
items of the cost of production begin to show themselves. 
Hence, dearer coke, instead of cheaper, seems to be the 
probability of the immediate future in the North of 
England, though it is unquestionable that steps will be 
taken which will have the effect, in the end, of increasing 
the production both of coal and of coke, and thus of ulti- 
mately bringing down the price to the level it has risen 
from. There are other results that are likely to spring from the 
advance in the price of coke—there is the certainty of more 
attempts being made to utilise the bye-products in the manu- 
facture. It is to be observed that very little has been done in 
this respect of late, possibly because of the low range of prices. 
But there are the signs that more will be done in the early 
future, The coke trade of the county of Durham is now 
prosperous, and prosperity begets extension. That extension 
may be slow, but it will be spurred by every advance in the 
price of coke, and such advances are likely to be frequent for 
some time. Although some of the seams of coal that were 
most esteemed for the coke manufacture are now being 
exhausted in Durham, yet it is clear that supplies of coal are 
now being drawn from other sources; and, with the better 
methods of preparing the coal for manufacture, there is an 
abundant supply of coal for the industry. The production, too, 
has spread more over the county, so that there is a production 
that is less confined to the centres from Crook to the Tyne. It 
is by no means certain, however, how the advance in the price 
of coke will affect the export demand, for very little gas coke 
seems now to be exported, and the product of the ordinary 
coking ovens seems to be that which is sent out. At one of the 
Spanish metallurgical centres there is now an attempt to import 
coal and to coke it at the works; but it is as yet ona small scale 
only, and it is doubtful how far the example will be followed. For 
the present coke is being sent in larger quantities to Spain gene- 





rally, because more of the rich iron ores of that country are 
being smelted there. It is this which is the main cause of the 
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enlargement of the demand for coke for export, though fair 


quantities are sent in the season to some of the Baltic ports 
But the home demand for coke is by far the greatest, and this 
seems to have, for the present, all the signs of increasin 
demand and advancing prices. The coke-makers have emia 6 
period of very considerable prosperity before them, as far ag 
can be seen; and they are not to be blamed if they make the 
most of a period that does not come to them very frequently, 


ECONOMY IN BOILER FIRING, 


Economy in the use of fuel in steam generation is again 
important an industrial matter that no one can afford to be 
indifferent to the attention now being bestowed upon it, 4 
recently published paper by Mr. W. J. Bird gives an elaborate 
and careful statement of a long series of experiments in the 
firing of boilers which have been carried on at the Wingate 
Grange Colliery, Durham. The object of these trials was to 
establish the relative value of mechanical stoking and of hand. 
firing, and one of the results quoted is an annual saving per 
boiler per annum, where small coal is used, with the mechanical 
stoker, of £82 14s. 9d. If, however, the hand-firing with smal] 
coal is compared with the mechanical firing with “ duff” cog] 
the saving is much greater, amounting to £170 10s. 1d, . 
annum. The increase of duty obtained from a boiler by the 
use of the mechanical stokers is 33°3 per cent., of which 20 per 
cent. is due to the movable bars. These figures are chiefly valu- 
able as presenting a clear statement of the practical value of 
mechanical stoking; but the reading of the paper last 
week at the South Staffordshire Iron and Steel Works 
Managers’ Institute provoked some interesting remarks 
upon the general question of boiler economy. One sug- 
gestion made in the course of the discussion upon the paper 
was that the fuel should be burnt in a simple combustion 
chamber placed in front of the boiler, and serving the purpose 
which of a regenerative furnace. The adoption of this expedient, 
is a matter of only a few pounds’ outlay, has resulted in enabling 
a steam user to do with three boilers the work that has formerly 
taken four. One fact recorded in Mr. Bird’s paper furnishes 
a striking example of the frequent conflict which arises between 
the results of practical work and the opinions of scientific autho- 
rities. Mr. Bird found, in actual experiment, that the falling. 
off in a boiler’s duty as the result of a scale of ,'yin. is only 
1°5 per cent.; whilst engineering text-books and teachers give 
the loss of efficiency from such a thickness of scale as something 
relatively enormous. Another member, however, corroborated 
Mr. Bird’s result, also quoting from practical experience. He 
very rightly added that the effect of dirty water upon a boiler 
very greatly depends upon the character of the dirt, and that a 
gritty deposit will be comparatively harmless, while one of a 
greasy character will very materially interfere with evaporation, 
It must be remembered that though the loss from jin. scale is 
only 14 per cent., yet the injurious effect of scale increases in 
much greater ratio than its thickness. 


THE PARIS EXHIBITION, 


Tue Paris Exhibition closed on Wednesday night, and it is 
estimated that there were present during the final illuminations 
over 400,000 persons. So far as Paris is concerned, and indeed 
France, the Exhibition has been a gigantic success. The Eiffel 
Tower has paid for itself; Boulanger has had, to quote an 
expressive American phrase, “to take a back seat.” It is very 
doubtful, however, if the Exhibition has done much as an 
educational establishment. Perhaps its commercial prosperity 
is due to the fact that it was not obtrusively didactic, very 
great care was taken all round that no one should be bored. 
If you went with the intention of improving your mind, well 
and good; there was no one to say younay. But there were no 
special, meetings, or societies, or individuals who took the visitor 
metaphorically by the shoulder and told him he was ignorant, 
and must learn. The main purpose of the whole undertaking 
was to amuse, and great credit is, we think, due to all con- 
cerned, not forgetting the clerk of the weather, for the skill and 
perseverance with which that highly laudable object was carried 
out. If the evil fates should ever afflict England with a great 
International Exhibition, let us hope that the teaching-man— 
and woman—will not be permitted to have anything to do 
with it. 
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Modern Views of Electricity, By Otiver J. Lover, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. Macmillan and Co. (Nature Series) ; 
pp. 422, with 55 illustrations. 

Tue present is an epoch of astounding activity in physical 

science. Progress is a thing of months and weeks, almost 

of days. The long line of isolated ripples of past discovery 
seems blending into a mighty wave, on the crest of which 
one begins todiscern some oncoming magnificent generali- 
sation. To indicate the direction in which this may be 
looked for, as well as the grounds for our belief in its 
coming, and to shadow forth in more or less clear outline 
the kind of thing we may expect soon to be revealed, is 
the main purpose of this remarkable book. This is 
accomplished without technicalities, although an elemen- 
tary knowledge of facts is assumed ; no mathematics are 
employed save ina useful appendix for the use of students, 
and the subject is illustrated as far as possible by 

mechanical models and analogies, several of them of a 

most ingenious character. Dealing more particularly with 

that view of electrical theory which is specially associated 
with the names of Clerk-Maxwell and Sir William 

Thomson, Professor Lodge expounds these in a more or 

less full and popular manner, and discusses them by the 

light of the newest experimental researches, some of 
which are due to his own ingenuity. Thenew discoveries 
relating to the transmission of electrical energy through 
the insulating medium instead of through the conductor, 
hysterésis, the nature of self-induction, the physical 
meaning involved in the terms magnetic permeability and 
specific inductive capacity, the propagation of electro- 
magnetic waves through space, the most recent brilliant 
discoveries of Hertz upon electric radiation which have 
entirely and completely verified the theory of light pro- 
pounded in 1865 by Clerk-Maxwell, are all expounded in 
the work before us, with a clearness and precision of 
language, and an aptness of illustration, such as are 
rarely age We desire also to bear testimony to the 
impartiality of our author in pointing out the objections 








to, as well as the contirmations of, the theory under dis- 
cussion, and his readiness to acknowledge the criticisms 
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d corrections of his collaborateurs—vide, ¢.g., notes to 

166 and 284, and many passages in the text. 
It is often said, and with a certain amount of truth, 
that we do not know what electricity is. Some things, 
however, are beginning to be known about it, and we 
may shortly, though somewhat crudely, sum up our 
resent knowledge of the subject, by saying that just as 
Peat isa form of energy, or a mode of motion, so elec- 
tricity is a form of ether, or a mode of etherial manifes- 
tation. Such, in short, is the doctrine expounded in the 
work under review. The text is divided into four parts, 
comprising fifteen chapters in all, entitled respectively : 
(1) Electricity under Strain, or Electro-statics ; (2) Elec- 
tricity in Locomotion—z.e., Translation—or Current Elec- 
tricity ; (3) Electricity in Whirling Motion, or Magnetism ; 
(4) Electricity in Vibration, or Radiation, commonly 
called Light. To these four parts are added three lectures, 
delivered by the author at the Royal and the London 
Institutions, under the titles: “The Relation between 
Electricity and Light ;” “The Ether and its Functions ;” 
“The Discharge of a Leyden Jar ;” and finally a useful 
appendix of some twenty pages, in which certain recently 

rominent portions of electrical science are discussed, as a 
cde to students, in less popular language than in the 
text, and with considerable mathematical precision. A 
yood index completes the work. In the opinion of our 
author, that which has now to be investigated is not the 
nature of electricity, but the nature of the ether. Though 
the following passage is somewhat long, it so well defines 
not only his own ition, but the attitude of mind in 
which he approaches his subject, that we may be per- 
mitted to quote it :-— 

“Persons who are occupied with other branches of 
science or philosophy, or with literature, and who have, 
therefore, not kept quite abreast of physical science, ma 
possibly be surprised to see the intimate way in whic 
the ether is now spoken of by physicists, and the assured- 
ness with which it is experimented upon. They may be 
inclined to imagine that it is still a hypothetical medium, 
whose existence is a matter of opinion. Such is not the 
case, The existence of an ether can be denied in the same 
terms as the existence of matter is denied, but only so. 
The evidence of its existence can be doubted or explained 
away in the one case as in the other, but the evidence for 
ether is as strong and direct as the evidence for air. The 
eye may be called an etherial sense organ, in the same 
sense as the ear can be called an airial one, and somewhat 
in the same sense as the hand and muscles may be called a 
sense organ for the appreciation of ordinary matter. 
Some of the details of my explanations may be wrong— 
though I hope not—and all must be capable of ultimate 
improvement; but as to the main doctrine concerning the 
nature of electricity, though I call it a ‘ view,’ it is to me 
no view, but a conviction. Few things in physical science 
appear to me more certain than that what has so long 
been called electricity is a form, or rather a mode of mani- 
festation, of the ether. Such words as ‘electrification,’ 
‘electric, may remain; electricity may gradually have 
to go.” It can be noticed that whereas in the earlier part 
of the book the word electricity occurs frequently and 
the word ether seldom, In the later portion this order of 
frequency is inverted. 

There are only two possible fundamental modes of 
communication between distant bodies, viz., by continuous 
medium and pp oo The transmission of pressure 
by gases is a good example of the latter. The corpuscular 
theory of gravitation is, however, full of difficulties, and 
any such theory of cohesion is almost inconceivable. In 
the later edition of his “ Opticks,” Sir I. Newton dimly 
suggested that gravitation would be produced if only 
matter exerted a kind of pressure on an all pervading 
ether, the pressure varying as the inverse distance. He 
did not follow this up, in the absence of other facts to 
inform him of the properties of such an ether. We now 
know—from the results of experimental research—that it 
exists as a perfectly incompressible homogeneous con- 
tinuous body, incapable of being resolved into simpler 
elements or atoms, a continuous frictionless medium 
possessing inertia ; it pervades all space, and penetrates 
between the molecules of ordinary matter, which are 
embedded in it, and connected with one another by its 
means. Hence we must regard it as the one universal 
medium by which all actions between bodies are carried 
on, as the transmitter, in fact, of motion and of energy. 
Weare led in this book, moreover, not to regard electricity 
and ether as identical, but to believe that the two kinds 
of electricity are two aspects—or, by chemical analogy, 
two “components ”—--of the ether, and that the process 
called electrification is, in reality, a shearing—i.e, a dis- 
placement in opposite directions—of the ether by electro- 
motive force applied to it. In an utterly modified sense, 
and subject to great alterations and development, our 
author accepts the two-fluid theory of Franklin. 

It is well-nigh impossible, within the limits of a review 
of this kind, to give an intelligible conception of the 
manner in which the constitution of the ether, and the 
bearing of various well-known and recently discovered 
electrical and magnetic phenomena upon it, are discussed 
and illustrated with mechanical analogies by Professor 
Lodge. We propose, therefore, to confine ourselves to 
one topic most likely to be of interest to our readers, the 
transmission of energy to a distance, and then to indicate 
the scope of the most remarkable portion of the book, viz., 
the relation between—we had almost written the identity 
of—electricity and light. Developing Ampére’s theory 
that magnetism is nothing more nor less than a whirl of 
electricity, our author points out that it was long ago 
proved by Beetz that the act of magnetisation consists in 
facing these whirls round so as to look mainly in one way, 
in polarising them, in fact. All the known facts of mag- 
Letism have had new life and interest put into them 
lately by the researches of Ewing, who has shown that 
the ascending curve of increasing magnetism, and the 
descending curve of decreasing magnetism cannot be made 
to coincide. Peet ag whenever a piece of iron is 
taken round a cycle of magnetic changes, some work is 
nz essarily done. Hysterésis is the name given by Pro- 


an 





fessor Ewing to this behaviour of iron. A medium so 
constituted and magnetised may be typified by a series of 
wheels, representing alternately ange and negative 
electricities, geared into each other, the positive and 
negative electricities revolving at the same rate in the 
same direction. In such a condition there is obviously 
nothing in the nature of a current in any direction. To 
represent this, however, it only needs the wheels to gear 
imperfectly, and to work with slip. At any such slipping- 
place the positive is going faster than the negative, or 
vice versd, and so there is a current there. A line of slip 
along the wheels corresponds, therefore, to a linear current, 
and such a line of slip must always have a closed contour. 
If a large area of any shape, with no slip inside it, is 
enclosed by a line of slip, then this gives us a circuit of 
any shape, but always closed. Slip, therefore, is current, 
and — is magnetism; the two must not be confused. 
The slip is wholly in the direction of the wire; the axes 
of the spin are all at right angles to that direction. 

It is well known that the whole region surrounding a 
circuit is a field of force, and directly we begin to attend 
to this whole space, and not merely to the current 
generator and wires, a very curious question arises. Are 
we to regard the current as propelled by an end thrust, or 
by side forces, by a sort of lateral drag, in fact, as when 
water is driven along a trough by a blast of air? Pro- 
fessor Poynting has recently shown, in a brilliant paper, 
that the latter of these alternatives, though apparently 
the more complicated, is the true one; that, in fact, the 
electricity in a current is propelled at every point in its 
course. He has, moreover, po the actual paths by 
which the energy is transmitted from the battery or 
dynamo to the various points of a circuit, for certain 
cases. The battery emits its energy, not to the wi. 
direct, but to the surrounding medium; this is disturbed 
and strained, and propagates the strain on from point to 
point till it reaches the wire and is dissipated. Here is 
the function of the wire, the dissipation of the energy 
crowding into it from the medium, which else would take 
up a static condition of strain, and cease to transmit any 
more. It is by the continuous dissipation of the medium’s 
energy into heat that continuous propagation is rendered 
possible. We may talk of the current going by the wire, 
which no doubt enables us to transmit the magnetic effect 
exactly in the direction we wish, and to reproduce it 
where we please, whether it be the infinitesimal one of 
the movement of a magnetic needle at the further end of 
an Atlantic cable, or the excitation of a 100-horse power 
electro-motor a few miles off. When, however, we regard 
the current as a mere slipping of the gearing of the 
magnetic medium, we see that nothing really travels 
along the wire at all, and that it is the insulating sheath 
—whether air, or a solid dielectric, as gutta-percha—which 
transmits all the energy; the wire directs it on its way, 
by holding asunder the mutually opposing gearing of the 
dielectric. This is the modern view of the relative func- 
tions of conductors and insulators. 

It has long been known that the velocities of trans- 
mission of electro-magnetic effects, and of light, were 
approximately equal. In the library of the Institution of 
Electrical Engineers, and also in the possession of the writer, 
are photographs of some early handbills—dated about 
1842—calling attention to the new electric telegraph, and 
the rate of “circulation of the electric fluid” is there given 
at about 178,000 miles per second. The first glimpse of 
the splendid generalisation was caught in 1845 by 
Faraday, who showed that the plane in which light 
vibrations occur could be rotated by transmitting light 
through certain magnetised substances along the lines of 
magnetic force. Twenty years afterwards Clerk-Maxwell 
propounded, and in after years further developed, the 
theory that light is an electrical phenomenon. Recent 
experimental results obtained by Dr. Kerr, of Glasgow, 
by Mr. Hall, at Baltimore, and others, have in various 
ways given support to this view in a remarkable way. 
The crowning confirmation of the theory, however, was 
obtained by Dr. Hertz, of Karlsruhe, and was communi- 
cated to the Physical Society of Berlin by Helmholtz in 
the last month of last year. 

If, in addition to the fact that in some cases electrical 
and optical disturbances travel at the same speed—and 
that in the cases where the agreement is only rough, an 
efficient and satisfactor: camieaatien is to hand in the 
very different lengths of wave which have at present been 
experimented upon-—it can also be shown that an 
electrical radiation exists which travels at the same rate 
as light, which is reflected and refracted according to 
the same laws, and which is, in fact, identical with the 
tadiation able to effect our retina, except in the one 
matter of wave length ; then surely it is not too much to 
say that the parallelism, nay, almost the identity, of 
electricity and light, is established. The step in advance 
which enabled Dr. Hertz to do easily what others have 
long wished to do, was the invention of a suitable receiver. 
“He takes a brass cylinder some inch or two in dia- 
meter, and a foot or so long, divided into two halves, with 
a small sparking interval between, and connects the 
halves to the terminals of a small induction coil ; every 
spark of the coil causes the charge in the cylinder to 
surge to and fro about five hundred million times a 
second, and to disturb the ether in a manner precisely 
equivalent to a diverging beam of plane-polarised light, 
with waves about thrice the length of the cylinder.” 

The radiation thus emitted can be reflected by plane 
conducting surfaces, concentrated by metallic parabolic 
mirrors, and by a pair of such—as in the ordinary con- 
jugate mirror experiment—the effect can be appreciated 
twenty yards off. Conducting sheets, even thin ones, are 
very opaque to this electrical radiation; but non-con- 
ducting obstacles, as wood, are more or less transparent 
to it. Dr. Hertz remarks, “not without wonder,” that the 
door separating the room containing the source of 
radiation from that containing the detecting receiver 
might be shut without interrupting the communication. 
A gridiron of metallic wires is transparent to the waves 
whep arranged with the lepgth perpendicular to the 
electric oscillations, but it reflects them when rotated 





through a right angle, just as an analyser proves the 
existence of polarised light. Lastly, and most important 
of all, by the use of a prism of pitch, this electric radiation 
was refracted, and the pitch was found to have an index 
of refraction for these 2ft. waves of about 1°7. Professor 
Lodge closes his account of these great experiments with 
the remark, “ We have now a real undulatory theory of 
light no longer based on its analogy with sound. . . . 
The whole domain of optics is now annexed to electricity, 
which has thus become an imperial science.” 

Limits of space compel us to omit the discussion of the 
reasons why electrical conductors must be opaque to | 
light, why transparent bodies—glass, mica, &c.—must be 
insulators, why it is likely that the next striking popular 
discovery will be the transmission of views and pictures 
by the electric wire, and many other most interesting 
points. We must, however, indicate one of great practical 
Importance, arising from the consideration that light- 
waves are excited by electrical oscillations; it is discussed 
in the work before us, in pages 256-259, under the heading 
“Manufacture of Light.” The only vibrations that 
affect our retina range between 7000 and 4000 billion per 
second. All our present modes of artificial lighting are 
very wasteful, because they obtain these by commencing 
with low vibrations—z.e., heat—and —— higher 
ones upon them; we do not transmute the lower into 
higher. Phosphorescence is an example of light with very 
little waste radiation, and Lord Rayleigh has shown good 
grounds for hoping that we may be able to get and to 
utilise some specific kind of radiation without the rest. 
Hence, when we have discovered a mode of exciting and 
maintaining an electrical vibration of any required degree 
of rapidity, the problem of artificial lighting will have 
been solved. 

Our own function in this review has been mainly 
expository ; criticism seems almost out of place in presence 
of such an excellent piece of work. We may, however, - 
take exception to the method employed on page 78 of 
representing in words very large powers of 10. Few 
people even know what a billion is, and still fewer could 
define a trillion. The value of the book to the student is 
immensely increased by the numerous cross references, 
and to the general reader by the frequent summaries of 
previous lines of argument and survey of the ground 
gained. Misprints in its excellent typography are very 
rare:—The cable tramway referred to on page 96 is up 
Highgate-hill, not Hampstead. The legend to figure on 
page 52 should be 9C, and not 90; and in the first line 
of Chapter X. some letters have dropped out. 

If we consider together events in the progress of 
biological and of physical science, and compare the 
announcement by Clerk-Maxwell of the electro-magnetic 
theory of light with the appearance of that epoch-making 
book, Darwin’s “ Origin of Species,” then most assuredly 
we may complete the parallel by placing Professor Lodge’s 
“ Modern Views of Electricity ” on a level with Mr. A. R. 
Wallace’s recently-published ‘ Darwinism,” which has just 
been received with such a chorus of approbation by the 
biologists. 
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THE COLUMBIA. 





WE complete this week our illustrations of the Hamburg- 
American Company’s splendid Atlantic steamer Columbia. For 
a description of the ship we must refer our readers back to page 
347, in our impression for October 25th. Our supplement this 
week explains itself. An engraving of one of her two sets of 
engines will be found on page 391. These are practically iden- 
tical with the engines of the s.s. City of Berlin, also by Messrs. 
Laird, that is to say the City of Berlin, having a single screw 
has one set of engines, while the Columbia, having two screws, has 
two sets of similar engines. 





= 





THE ForTH Bripce.—The Forth Bridge was virtually completed 
on Wednesday, when, in the presence of a large gathering of spec- 
tators, the two built out parts of the central girder connecting the 
Fife and the Inchgarvie cantilevers were finally joined up, thus 
completing the road-carrying structure throughout. The recent 
spell of fine weather enabled the workmen to make rapid progress 
in filling up the last gap. 
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PAMPHLETT AND FERGUSON’S DISTILLING 
APPARATUS. 


Tus condenser has been designed for the production of pure 
fresh water, cooled and filtered for drinking, or hot and unfiltered 
for making up loss of fresh water to the boilers. It can be used 
as a combined evaporator and condenser for producing fresh 
water from sea water, or from impure water obtained from 
any source, or it can be used as a simple condenser to produce 
fresh water from steam evaporated in another boiler. The 
engraving shows the condenser in section, but in the actual 
apparatus, as arranged in the works of Messrs. G. Wailes and 
Co., Euston-road, by whom it has been made, the cooler and 
filter, marked Q, is mounted on a stand over the steam pump, 
the whole is closed up, and less room is occupied, the space 
required being about 4ft. 6in. by 4ft. 5in. by about 4ft. 5in. in 
height, the capacity of the machine being given as fifty gallons 
per minute. With the object of making the apparatus simple 
and easily managed, the tubes throughout the apparatus are 
large, straight, and short, and easily cleaned. The evaporation 
is effected under a vacuum, produced by means of a pump with 
a steam cylinder 7in. diameter and 6in. stroke. This, it is 
claimed, reduces the deposition of solid matter to a minimum, 
and avoids, as much as possible, the offensive odour and taste of 
water distilled at a high temperature. 

The inventor remarks that, “In every apparatus of this 
description it is the evaporator which, as a rule, gives the most 
trouble, the tubes, &c., in it quickly become covered or filled 
with a solid hard scale even under the most careful manage- 
ment, this deposit being in every case difficult to remove, and 
involving the disuse of the whole apparatus while the removal 
is effected. The evaporator in the Pamphlett-Ferguson con- 
denser is made very small and simple, is easily replaced and 
inexpensive, so that a spare one may be carried, which may be 
put in quickly, and the cleaning, &c., of the other effected with- 
out hurry or the loss of the services of the condenser. Like 
the condenser, it can also be tested to make sure of the tight- 
ness of the tubes before being put into position, so that, with 
ordinary care, no loss of time or trouble can arise from leaky 
tubes.” From this extract it will be seen that the water to be 
evaporated is passed through the tubes of the evaporator, a 
practice which we believe is not usual. 

The following extract is from a report by Mr. Maxwell 
Williams, who has practically tested the apparatus :—‘‘I have 
gauged the efficiency of the apparatus simply by the quantity 
of water evaporated as compared with the quantity of live 
steam used at such a temperature as gives the best results; the 
only standard by which the capability of any evaporator of this 
description can be measured. Having examined the apparatus 
while being worked by the makers, I made myself acquainted 
with the general construction and management, and afterwards, 
having seen it partly to pieces, determined on the nature of the 
tests to which I proposed to put the apparatus, keeping in view 
the claims of the specification and the special features on which 
those claims are based, as well as the purposes to which the 
inventors consider it most applicable. These latter are more 
especially for distilling fresh water from sea water for (1) re- 
plenishing the loss in boilers at sea, and (2) for drinking and 
other uses on board ship, &c. Since, in the first case, the hotter 
the feed-water the better, I intended to work the apparatus 
with as little unnecessary loss of heat as possible, and made 
trial of the apparatus with that object. The result of the trial 


was that 5°3 lb. of distilled water at an average temperature of 
168 deg., and 5°7 lb. condensed steam at boiling point, were 
obtained, giving for boiler feed a total averaging 1°] gals. a 
minute at a temperature of about 190 deg. 

“The second series of trials was to evaporate and distil water 
for drinking and other purposes, After making several trials, 
each time varying the steam pressure and vacuum, I finally 
made two long trials at a steady pressure, averaging 35 lb. and 
vacuum of 6in., during which the apparatus worked without a 
hitch, and the samples of water I took and sealed for analysis, 
if required, appeared to be very pure. I could not detect any 
indication of priming, and think that by working at this pressure 
and vacuum no fear of priming need be entertained. As I was 
able to make very full notes of these trials, I am in a position to 
compare the efficiency of the evaporator with what would be 
obtainable in a theoretically perfect evaporator, i.c.,in one where 
there was no loss by radiation and other causes, and which would 
give a return of cent. per cent. of the heat expended. I find 
the average to be within 6 per cent. of the maximum effect 
possible in theory. I find the quantity of distilled water per 
minute to average °61 of a gallon, with an expenditure of ‘75 of 
a gallon of condensed steam.” 

Mr. Williams does not state what quantity of circulation or 
cooling water was used, but the above figures are, of course, the 
most important, as the quantity of circulating water, more or 
less, is only a question of pumping. The quantities given are 
those for apparatus of the dimensions of that exhibited, and of 
what might be called single effect evaporators. This, of course, 
Mr. Williams means when he speaks of the efficiency being 
within 6 per cent. of the maximum possible. The condenser 
has been in the experimental stage eighteen months, and during 
this time the whole of the experiments have been entrusted 
to Mr. H. Ferguson and Mr. G. H. Wailes, Assoc. M. Inst. C.E., 
who have during that time, we are informed, met with and 
solved many difficult problems. 








New RoaDWAY BRIDGE OVER THE RIVER CaM.—The foundation 
stone of this bridge was laid on Monday last by the Mayor of 
Cambridge, Mr. F. C. Wace, M.A., and Mr. John Bester, 
Chairman of the Local Board of Chesterton. The superstructure 
is constructed of iron and steel, and consists principally of six 
elliptical main ribs. The main ribs are 100ft. clear span, with a 
clear rise above the water-line at the centre of 14ft. Gin. This 
span allows the maximum width of the river at this point, with a 
hauling way on the Cambridge side of 12ft. in width. The main 
ribs are built up of wrought iron plates and angle iron, and firmly 

raced together with diagonal and horizontal cross bracing of 
channeliron, They are connected at the top with steel corrugated 
flooring plates. Upon these plates is laid the concrete and 
macadam road. The extreme width of the bridge above, between 
the parapets, is 40ft. This gives two footways of 7ft. wide each 
leaving a roadway of 26ft. wide. The two outer ribs are covere 
with ornamental cast iron spandrils, surmounted by ornamental 
cornice and ——. The form of rib as designed, besides being 
graceful, offers the least resistance to the flood waters, and gives 
ter headway for the hauling way than the ental arch. 
The abutments and retaining wall are built of Darley Dale stone 
facing, with Portland cement concrete backing. The engineers for 
the work are Mr. John J. Webster, M. Inst. C.E., and Mr. Frank 
Waters, Cambridge, Mr. John Mackay, Bury St. Edmunds, being 
the contractor. The clerk of the works is Mr. G. McNeil. The 





cost of the works will be about £10,000, and is to be completed 
next June, 











INSTITUTION OF ELECTRICAL ENGINEERS, 





On Monday night the first annual dinner of the Institution of 
Electrical Engineers, until this year known asthe Society of Tele. 
— ineers, took place at the Criterion Restaurant, Sir 

illiam Thomson, the Fee np coonnrms the chair. Among 
those present were the Marquis of Salisbury, Sir G, Gabriel Stokes, 
M.P., president of the = Society; Mr. Latimer Clark, Sir 
Frederick Bramwell, Sir John Coode, K.C.M.G., president of the 
Institution of Civil Engineers; Professor G. Carey Foster, Dr, W, 
Anderson, Director-General of Ordnance Factories; Mr, Justice 
Stirling, Professor W. Grylls Adams, Sir James Kitson, president 
of the Iron and Steel Institute; Mr. C. E. Spagnoletti, Sir Robert 
Rawlinson, K.C.B., Sir James N. Douglass, Mr. Courtenay Boyle, 
C.B., assistant secretary to the Board of Trade; Professor George 
Forbes, Staff-Commander E. W. Creak, R.N., Professor J, A, 
Fleming, Dr. W. Pole, Major P. Cardew, R.E., Mr. Harrison 
Hayter, Mr. James Forrest, Sir David Salomons, Mr, Alfred Giles, 
MP. Professor J. Perry, Major F. A. Marindin, R.E., inspector 
of railways, Board of de; Sir Douglas Galton, K.C.B., Mr, 
Edward Graves, Captain W. J. L. Wharton, R.N., hydrographer 
to the Admiralty; Professor D. E. Hughes, Professor A. W, 
Reinold, president of the Physical Society; Major-General Webber, 
C.B., Mr. W. H. M. Christie, Astronomer Royal; Mr. W. H, 
Preece, and Sir Frederick A. Abel, C.B. About two hundred 
members and visitors were present, and the first annual dinner of 
that branch of the profession of civil engineering, or of those 
who have turned their attention to it, was a great success, 

The modern developments in the applications of electricity have 
called in the services of the engineer in aid of the electrician to so 
great an extent that the gathering on Monday evening included a 
large number of those who are well known as members of what is 
looked upon as the gy institution, namely, the Institution of 
Civil Engineers. n the course of the evening some excellent 
speeches were made, 

The Chairman pro d ‘‘The Army, Navy, and Reserve Forces,” 
and Major-General Webber, in responding for the Army, spoke at 
length on the applications of electricity to the art of war. ‘What, 
for instance, would have been the effect upon the tactics adopted 
at Waterloo if the armies of Wellington and Blucher had been in 
telegraphic communication. The benefits of the measure of 1870, 
by which two coments of the Royal oma were sent to be 
trained in telegraphy at the Post-office, had been evident in every 
small war that this country had since undertaken.” Major-General 
Webber did not consider the effect upon the tactics if Napoleon 
had also been in telegraph communication with his generals, 

Captain Wharton responded for the Navy, and the Chairman 
then pro; ‘*Her Majesty's Ministers,” the toast being received 
with loud cheers. He said that “it was due to the action of her 
Majesty's Government alone that men were able to live in peace, 
practise their a and cultivate their sciences. The country 
ought to be obliged to those who conduct for them the business of 
legislation; but how much more gratitude should the nation feel 
to those who undertook the actual burden of the State! The 
excessive labour and responsibility they underwent was appalling. 
Every member of the Government had some private occupation 
which he would like to pursue; and what must electricians think 
of the man who forsook electricity for government, who might be 
working in all the beauties of electrical science, following them, 
investigating them, and making discoveries in them, were it not 
for the higher duty which called him to take up the government of 
the State in the interests of the nation? Lord Salisbury was one 
of themselves in the sense of being a scientific electrician and an 
electrical engineer. All must appreciate profoundly the honour 
which the Prime Minister had done the Institution in being present 
at its first dinner at the end of the first year of its existence.” 

The Marquis of Salisbury, who was received with prolonged 
cheering, said, in response: ‘‘Sir William Thomson and gentlemen: 
—I have to thank you on behalf of 5! colleagues in the Govern- 
ment and myself for the exceedingly kind reception you have given 
to the kind words in which Sir William Thomson has pro this 
toast. I do not feel that I can accept the guise in which he put my 
name forward, On the contrary, though recognising, as every 
individual must do, and as I have especial reason to do, the enor- 
mous benefits which electrical science confers upon mankind, I feel 
that I have reason rather to apologise for my appearance in this 
assembly. When I look round on so many learned and distin- 
guished men I feel rather in the position of a profane person who 
has got inside the Eleusinian mysteries. But I have an excuse, 
The gallant gentlemen who replied for the Army and Navy were 
able toshow many particulars in which theirspecial professional voca- 
tion wassustained and pushed forward by the discoveries of electrical 
science. But I will venture to - that there is no department 
under the Government so profoundly indebted to the discoveries of 
those who have made this science as the Foreign-office, with which 
I have the honour to be connected. I may say that we apes | 
exist by virtue of the electric telegraph. The whole work of all 
the chanceries in Europe is now practicall ducted by the light 
of that great science, which is not so old as the century in which 
we live. And there is a strange feeling that you have in commu- 
nicating constantly and frequently day by day with men whose 
inmost thoughts you know by the telegraph, but whose faces you 





have never seen. It is something more than a mere departmental 
effect which these a discoveries have had upon the govern- 
ment of the world. I have often thought that if history 


were more philosophically written, ins 
according to the domination of particular dynasties or the 
supremacy of particular races, it would be cut off into the 
compartments indicated by the influence of rticular dis- 
coveries upon the destinies of mankind. hen you ask 
what is the effect of the electric telegraph upon the condition 
of mankind, I would ask you to think of what is the most 
conspicuous feature in the politics of our time, the one which 
occupies the thoughts of every statesman, and which places the 
whole future of the whole civilised world in a condition of doubt 
and question. It is the existence of those gigantic armies held in 
leash by the various Governments of the world, whose tremendous 
power may be a guarantee for the happiness of mankind and the 
maintenance of civilisation, but who, on the other hand, hold in 
their hands powers of destruction which are almost equal to the 
task of levelling civilisation to the ground. What gives these 
armies their power? What enables them to exist? By what 
power is it that one single will can control these vast millions of 
men and direct their destructive energies at one moment on one 
point? What isthe condition of simultaneous direction and action 
which alone gives to these vast armies this tremendous power ! 
It is nothing less than the electric telegraph, And it is 
from that small discovery, worked out by a few distinguished 
men {in their laboratories upon experiments of an apparently 
trivial character, on matter and instruments not, in the first 
instance, of a very recondite description—it is on that discovery 
that the huge belligerent power of modern States, which marks off 
our epoch of history from all that has gone before, must be held, 
by any one who investigates into the causes of things, absolutely 
to depend. I would venture to hope that this is not all, in its great 
effect upon the history and government of our race, that electricity 
may achieve. Whetber it so far is good or evil in the main, it 
must be for the future to determine, We only know that the 
effect, whatever it is, will be gigantic. But in the latter half of 
the short life of this young science another aspect of it has been 
developed—an aspect which I cannot help hoping may be connected 
with great benefits to the vast community of industrious and 
labouring men—I mean that facility for the distribution of power 
of which electricity has given such a splendid instance. The event 
of the last century was the discovery of the steam engine. But 
the steam engine was such that the forces which it produced could 
only act in its own immediate neighbourhood, and therefore those 


of being divided 





who were to utilise its forces and translate them into practical 
work were compelled to gather round the steam engine in vast 
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ies, in + manufacturing towns, and in great establishments 
omy ee collected together in unnatural and often un- 
wholesome aggregation, Now an agent has been discovered by 
which the forces of the steam engine, stiff, confined to its own 
centre, can be carried along, far away from its original sources to 
distances which are already great, and which science promises to 
make more considerable still. I do not despair of the result that 
this distribution of forces may scatter those aan of 
humanity, which I think it is not one of the highest merits of 
the discovery of the steam engine to have produced. If it ever 
does happen that in the house of the artisan you can turn on power 
as now you can turn on and there is nothing in the essence of 
the problem, nothing in the facts of the science, as we know 
them, that should revent such a consummation from taking 
place—if ever that distribution of power should be so organised, 
ou will then see men and women able to pursue in their own 
omes many of the industries which now require the aggregation 
at the factory. You may, above all, see women and children pur- 
sue these industries without that disruption of families which is 
one of the most unhappy results of the present requirements of 
industry. And if ever that result should come from the discoveries 
of Oersted and Faraday, you may say that they have done more 
than merely to add to the physical forces of mankind. They will 
have done much to sustain that unity, that integrity of the family 
upon which rest the moral hopes of our race and the strength of 
the community to which we ——. 

Sir Frederick Abel, C.B., past: President, proposed the toast of 
“The Learned Societies,” coupled with the name of Sir George 
Gabriel Stokes, M.P., President of the Royal Society. 

Mr. Latimer Clark—past-President—proposed the toast of ‘‘ The 
Professional Societies,” to which Sir John Coode—President of the 
Institution of Civil Engineers—responded, 

The Marquis of Salisbury next rose to propose the toast of ‘‘ The 
Institution of Electrical ee He said, it is now a very 
interesting moment in the life of the Institution of Electrical 
Engineere. It is, I understand, your first convivial meeting, and 
an institution which dines for the first time may be looked upon as 
a child which has just been weaned. Well, the simile is not so 
improper, because it has just taken to its bottle. But all I can say 
in its behalf would be pale compared to the consciousness of its 
merits which must inhabit the minds of all its authors. I am told 
that it contains nearly 1700 members. Now, this vigorous infant 
is obviously the child of the institution represented by Sir John 
Coode. He may look upon himself, when I read this paper, as the 

ible father of a tremendous offspring, for it is evident that this 
institution will not remain barren. It will increase by what [ 
believe physicists call gemmation, and there will be cut off from it 
from time to time new institutions representing each one of 
the copious subjects which I have read. There is evidently, 
therefore, a great destiny for it in the future; but I 
think those who have founded it have been wise not to 
introduce that process of subdivision too soon. I cannot, 
whenever I attend, as I occasionally have the privilege of 
doing, any assemblage of scientific men—I cannot help com- 
paring with a melancholy feeling the endurance and permanence and 
almost eternal existence of their work with the transitory effect of 
the work of the profession to which I belong. Politicians may do 
good or theymaydoharm. They hardly know what result destiny 
will give to their actions. They do not know how the Divinity 
will shape the ends which they are trying to rough-hew. They 
cannot so measure the causes which act on the formation of human 
events and human history as to judge of the permanence or the 
transience of their work. With you it is otherwise; every brick 
which you add to this great pile will last as long as human 
consciousnee endures; every atom which an electrician brings to 
the great science which he cultivates will remain there doing its 
work right to the end, as long as the intellect of man exists by 
which the science can be applied. In asking you to drink to the 
good fortune and good health of this institution, I will ask you 
also to couple with it the name of one who, more than any other 
living man, has given to electricity its power and its fame—the 
name of Sir William Thomson. 

Sir William Th , in responding, said the science of elec- 
tricity was as old as humanlearning. In the remotest times Greek 
and Arabian philosophers ha thing of our present electrical 
knowledge. century was full of work of pure electrical know- 
ledge, but what was most remarkable was the tremendous 
development it had received since 1819. In 1837 the electric tele- 
graph came into existence, and although he did not say it was 
invented by Cooke and Wheatstone, it me a practical servant 
for man through their labours, One very remarkable piece of work 
they should think of especially this year, and during the last few 
weeks, when they deplored the loss of one of the greatest workers 
in electrical science and its practical application that the world 
had ever seen—Joule. e great scientific discoveries of 
Faraday, which were prepai almost deliberately for the 
purpose of allowing others to turn them to account for the good 
of man, had been going on for about fifteen years, when a young 
man took up the subject with a profound ond penetrating genius 
most rare in any branch of human study, and perceived relations 
with mechanical power which had never been suspected before. 
Joule saw the relations between electricity and force, and his 
very first determination of the mechanical equivalent was an 
electrical measurement. His communication to the British Asso- 
ciation when it met in Cork in the year 1841 pointed out for the 
first time the distinct mechanical relation between electric pheno- 
mena ana mechanical force, Joule was not a mere visionary who 
saw and admired something in the air, but he pursued what he saw 
to the — utmost practical point of work, and he it was who 
determined the mechanical equivalent of heat. Afterwards he 
thoroughly confirmed the principle of his first determination of the 
mechanical equivalent of heat. Both in electricity and mechanical 
action he laid the foundation of the great development of thermo- 
dynamics, which would be looked upon in future generations as the 
crowning scientific work of the presentcentury. It was not all due 
to Joule, but he had achieved one of the very greatest monuments 
of scientific work in the present century. Foran Institution of 
Electrical Engineers it was interesting to think that the error relat- 
ing to one of the most important electrical elements, the unit of 
resistance—now called the ohm—as determined electrically in the 
first place by a committee of the British Association, and by purely 
electrical method, was first discovered by Joule’s mechanical 
measurement, It was Joule’s mechanical measurement which first 
corrected the British Association unit and gave the true ohm. 
The Institution of Electrical Engineers had not come into existence 
exactly like Minerva; it began with the Institution of Telegraph 
Engineers in 1870, and it had during the sub t ninet 
years been growing op, until it had at Tast become the great Insti- 
tution of Electrical Engineers which it now appeared to be. He 
thanked them most warmly for the great honour they had done 
him in choosing him as their first president, and for ‘the way in 
which they had received his name in connection with the toast 
which S.ord Salisbury had just put before them. 

The company then separated. 
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Soctery or ARTSs,—The opening meeting of the Society of Arts 
will be held on Wednesday evening, November, when an 
address will be. delivered by the Duke of Abercorn, C.B., chair- 
man of Council. The papers fixed for reading at the Wednes- 
day evening meetings before Christmas are as follows:—Novem- 
ber 27th, “Scientific and Technical Instruction in Elementary 
Schools,” by Dr. J. Hall Gladstone, F.2.S. On this occasion the 
Right Hon. A. J. Mundella, M.P., will take the chair. Decem- 
ber 4th, ‘‘ Rabies and its Prevention,” by Armand Ruffer, M.D. 
December llth, ‘The Paris Exhibition,” by H. Trueman Wood, 


.A., secretary to the Society. Sir Philip Cunliffe-Owen, K.C.B., 
— — 18th, ‘London Sewage,” by Sir Robert 
nm, K.C,B, 





RIVER SEVERN IMPROVEMENT WORKS. 


ENGINEERING work of considerable magnitude is suggested in 
connection with the improvement of the river Severn, The 
General Purposes Committee of the Severn Commissioners have 
presented to the Commissioners at a meeting during the week 
an interesting report upon this matter. It appears that depu- 
tations from the Council of the City of Worcester and from the 
Cardiff Chamber of Commerce have waited on the Committee, 
and have urged the necessity for an application to Parlia- 
ment in the ensuing session for power to be granted to 
the Severn Commissioners to improve the navigation by 
dredging to a minimum depth of 10ft. at low summer 
level such parts of the channel of the river between Glou- 
cester and Worcester as are not now of that depth, so as to 
accommodate steamers of about 400 tons burden from the 
Bristol Channel to Worcester. Traders on the river between 
Worcester and Stourport have also pressed for a minimum 
depth of 7ft. to be provided in like manner in the channel of 
the river between those places, and for an alteration of the 
locks at Lincombe, Holt, and Bevere, so as to allow of the passage 
of flat-bottomed vessels of 15ft. beam, and drawing 6ft. of 
water. 

Some of the merchants at Cardiff interested largely in the 
improvement of the navigation have, it further appears, offered 
to guarantee the payment of the sum of £500 or upwards 
towards the cost of the application to Parliament, if unsuccess- 
ful ; and also to guarantee traffic to the extent of upwards of 
50,000 tons per annum, from Cardift to Worcester, for five years. 
The condition of such guarantee is the carrying out of the pro- 
posed deepening of the river and a corresponding enlargement 
of the Sharpness New Docks and Gloucester and Birmingham 
Navigation Company, from their canal basin at Gloucester into 
the river Severn. 

£25,000 is the estimated cost of the improvements, and the 
Committee are of opinion that this sum should be raised on 
mortgages of the increased tolls which would arise from the 
additional traffic proposed to be brought on to the river. The 
Great Western Railway is an opponent to the scheme, and the 
Sharpness Dock Company and the City of Gloucester Corpora- 
tion both ask for further time to consider it before expressing 
an opinion. The Severn Commissioners have rejected an 
amendment to the effect that the question should be postponed, 
and have passed a resolution to the effect that the necessary 
application to Parliament during the ensuing session shall be 
made, if the guarantees with regard to increased traffic and 
other matters are sufficiently numerous and satisfactory. 











SOCIETY OF ENGINEERS. 


GAS ENGINES. 


At a meeting of the Society of Engineers, held at the Town Hall 
Westminster, on Monday evening, 4th November, Mr. Jonathan 
R. Baillie, president, in the chair, a paper was read by Mr. S. 
Griffin, on ‘‘ Modern Gas Engine Practice.” 

In dealing with the subject, the author confined himself princi- 
pally to illustrations from actual practice, these being discussed as 
far as possible in the order in which the various improvements 
have been introduced. He first described the general construction 
and principle of the Lenoir engine, taking it as a fair type of non- 
compressing gas engines. Having alluded to its high gas con- 
sumption and general defects, the author proceeded to investigate 
its chief theoretical requirements, tabulating them in their natural 
order. He then pointed out how very imperfectly they were met 
—throttling of the entering charge, change of volume after cut-off 
previous to ignition, late maximum pressure, and insufficient expan- 
sion of the working charge being specially conspicuous. Having illus- 
trated these defects by means of an indicator diagram taken from a 
Lenoir engine, the author proceeded to describe and illustrate the 
Otto and Langen atmospheric engine, remarking that this motor 
followed the Lenoir distinctly in the order of time as well as that 
of improvement. He described its working cycle, and pointed out 
that although differing so greatly in outward appearance as well 
as method from the Lenoir, yet that their cycles, and consequently 
their theoretical requirements, were practically identical. The 
reasons of its great economy, as compared with the Lenoir, were 
then discussed, and shown to arise from a better adaptation to 
theoretical requirements, the charge being introduced without 
throttling, there being no change of volume after cut-off previous 
to ignition, prompt maximum pressure, and rapid and full expan- 
sion of the working charge. The indicator diagram in 
illustration of these points further revealed the fact that cooling of 
the charge during contraction of its volume increased its efficiency. 
From the consideration of this engine the author passed to that of 
the modern compressing gas engine, pointing out that some 
twenty-five years since the advantages of compression, together 
with the double cycle engine, were fully described in a work by 
Beau de Rochas, this same cycle, in combination with compression, 
being afterwards employed by Dr. Otto. He then pr ded to 





LEGAL INTELLIGENCE, 


QUEEN’S BENCH DIVISION, 
31st October, 1889. 
(Before Mr, Banon HuDDLESTON and Mr, JUSTICE STEPHEN.) 
LANG AND OTHERS ¥, THE WHITECROSS COMPANY. 


Tus case raised an important issue as to the terms which may 
be imposed upon a patentee who, having commenced an action for 
infringement, seeks leave to amend his specification pending the 
action, Mr, Justice Wills in this case had made an order in 
Chambers that the pgm might have leave to apply at the 
Patent-office to amend his specification, and might use his amended 
specification in the existing action, but had im d the terms that 
no claim should be made for an inj or for damages for any 
infringement prior to the disclaimer, and had also ordered the 
plaintiff to pay all the costs of the action up to the date of the dis- 
claimer. e plaintiff appealed against the imposition of such 
terms as a condition of his being entitled to use the amended speci- 
fication in the action. 

Mr. A. J. Walter appeared for the plaintiffs; Mr. Macrory 
appeared for the defendants. ; 

r. WALTER contended that the discretion which was given to 
the Judges under Section 19 of the Patent Act of 1883, enabling 
them to impose terms upon a patentee desiring to disclaim during 
the pendency of an action for infringement, was not an absolute 
discretion, but must be confined within the limits imposed by Sec- 
tion 20 of the Act. That, as by that section the duty was thrown 
upon the Judge before whom the patent action was tried of saying 
whether or not damages could be recovered on an amended speci- 
fication in res of acts of infringement committed before 
the date of the amendment, it was not competent for a 
Judge in Chambers, at an earlier stage in the case, to decide 
arbitrarily that no such damages could be recovered, as he 
had not then the materials fore him to enable him to 
decide as required by Section 20 that the specification was 
not framed originally in good faith or with reasonable skill 
and knowledge. He further contended that as prior to the 
Patent Act of 1883 a patentee was unable to amend his specifica- 
tion pending an action for infringement, and as this privilege had 
been given by the Act of 1883, under Section 19 of the Act, and as 
the amended specification could be given in evidence in the exist- 
ing action, the Legislature must have intended to confer a real 
benefit on patentees, and that therefore an injunction restraining 
infringements ought to be able to be obtained in the existing 
action on the amended specification. He further contended that 
the order as to costs was unfair to the plaintiff, as it might turn 
out that many of the proceedings in which costs had been incurred, 
and which, under the order as made by Mr. Justice Wills, the 
plaintiff would in any event have to pay, might nevertheless be of 
value on subsequent proceedings in the action on the amended 
specification, and ought really to be paid by the defendant. He 
referred to a decision of Mr. Justice Kay’s in ‘‘ Haslam v. Good- 
fellow ”—38 Ch. Div., 118—as laying down the true rule as to 
costs. 

Mr. BARON HUDDLESTON and Mr. JUSTICE STEPHEN held that, 
under Section 19 of the Patent Law Act of 1883, the widest discre- 
tion was given to the judges as to the terms to be imposed ona 
patentee who desired to amend his specification pending an action 
for infringement, and they refused to interfere with the discretion 
exercised by the learned Judge at Chambers, 











ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TyNE.—Mr. J, 
Moncrieff read a paper on ‘‘ Wrought Iron Girder Work” oefore 
the members of this Club at the Durham College of Science on 
Wednesday, October 30th. The author, after some general remarks 
on girders, went more fully into the whole question of the design 
and construction of plate and lattice girders, taking the different 
items in the order in which they would naturally occur to the 
designer. These items were chiefly: the estimation of the loads to 
be carried, more particularly with regard to railway bridges; the 
permissible stress as affected by method of loading; practical con- 
siderations affecting the design of plate and lattice webs; various 
forms of angles ; economical arrangement of cross-girders ; provision 
for expansion ; testing of materials; and lastly of the construction 
of the girders. The merits of punching holes in the plates as com- 
pared with drilling them was gone into at some length, as also was 
‘the question of rivetting. In referring to the maintenance of iron- 
work, the author drew special attention to the great importance 
of efficient painting, and described how such should be carried out. 
Reference was several times made to the Forth Bridge, which the 
members of the Club had visited during the summer session. An 
interesting discussion followed the reading of the paper. The chief 
questions raised were in connection with the testing of materials, 
factor of safety, and wind pressure on bridges, A description of 
the Allen portable pneumatic rivetter was also given. 


LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN, 
—The inaugural meeting of the Leeds Association of Foremen 
Engineers and Draughtsmen for the session 1889-1890 was held on 
Thursday evening, October 31st, at the Wheatsheaf Hotel; 
the president, Mr. J. C. Moorhouse, in the chair. Mr. Moor 
house gave the presidential address. After congratulating the 





describe the general construction and cycle of the Otto engine, 
taking it as a fair type of the modern compressing gas engine. 
Its great economic success was shown to be almost entirely due to 
the use of compression, coupled with sound mechanical arrange- 
ment. The theoretical and practical value of compression having 
been described and illustrated by means of an Otto indicator dia- 
ee the author quoted the two principal objections which have 

n urged against the Otto, or two-cycle engine, by practical 
engineers, viz.—(1) its cyclical variation and insufficient develop- 
ment of power; (2) Insufficient expansion of its working charge. 
He then described several engines, which from time to time have 
been introduced with a view to improvement on these points. The 
Clerk engine was described as being the first to successfully ootain 
an impulse at each revolution of the crank with compression of the 
charge, the practical gain, however, being counter-balanced by 
increased complication and —* work. The author’s double- 
acting engine was next described, and the practical advantages 
claimed for it discussed ; the behaviour of the working charge in 
the cylinder being illustrated by an indicator diagram, taken from 
a 12-horse power nominal double-acting Griffin engine. The 
second objection to the ordinary double cycle engine, viz., 
insufficient expansion of its working charge, was then 
noticed, and the efforts made by Mr. Dugald Clerk, Messrs. 
Crossley Bros., Mr, Atkinson, the author, and others, towards 
improvement in this direction, were briefly alluded to, The author 
described his experimental engine for obtaining increased expan- 
sion, illustrating his remarks by means of a sectional elevation of 
the cylinder, together with three indicator diagrams, taken with 
three different grades of expansion. Mr. Atkinson’s cycle 
engine was next described, the behaviour of the working 
charge being also illustrated by means of an indicator diagram. 
The practical results of increased expansion were considered, 
the author pointing out that at best the gain arising from 
it was very small, and not such as would warrant the intro- 
duction of any complication to obtain it, there being the further 
disadvantage of greatly increased bulk for a given output of 

wer. Having briefly alluded toa number of important points 
which could not be dealt rare | reason of the limited time at his 
command, the author concluded by indicating a few of the direc- 
tions in which development of the gas engine may be expected to 
extend, giving it as his opinion that future gas engines will be con- 
structed upon the lines of those of the — day, improvement 
being in the direction of detail rather than principle, 





s on the satisfactory condition of the Association, he 
referred to the annual excursion on the 7th August to Messrs, 
Marshall, Sons, and Co., Gainsborough, in which about fifty mem- 
bers took part, and he only regretted that more had not availed 
themselves of this “ey to visit one of the best-equipped 
works in the world. viewing the papers read last session, he 
said they were eminently practical and well written, and gave rise 
to very valuable discussions. Speaking of the Paris Exhibition, he 
said that the buildings particularly struck the visitor who was 
quite at home with the temporary character of the several struc- 
tures recently erected at Manchester, Glasgow, Edinburgh, Liver- 
pool, &c., for exhibition purposes. Those at Paris conveyed the 
impression of being ——— buildings, erected after the tmost 
careful thought and design, a credit alike to the designer and the 
Exhibition. In the exhibits of machine tools in the French and 
German sections, careful a of the best of our tools were to be 
seen, machines which would compare very favourably with the 
best manufactured in this country, and a noticeable feature of the 
foreign machines was the care bestowed on the painting of the so- 
called black parts, a striking contrast to the general practice in 
this country, where only the actual working parts come in for 
serious attention. While the Exhibition contained few machines 
really new in design, all the best of the old machines were to be 
seen, and these were got up in astyle which required that we should 
look well after our own if we would retain our title of the world’s 
factory. He was disposed to think that we should make the very 
best standard tools in the duplicate, and keep a number of all use- 
ful sizes in stock, that we might be able to execute the orders as the 
demand de Ee of having the whole of the work to do when 
the rush came, r. R. H. Wood alluded to the electrical welding 
in the Paris Exhibition, stating that he saw a 2hin. square bar 
welded in 2} min, As to duplication, he thought Messrs, Marshall’s, 
of Gainsborough, the finest specimen of this kind of work in the 
world. At Paris, the foreign locomotives struck him as being very 
much inferior in design to the British. Mr. Towler also spoke of 
his visit to the Paris Exhibition, giving sketches of the design of 
the main buildings. Mr, Casperson said the foreign builders of 
locomotives were handicapped by the gauge of the railways and by 
Government regulations. r. Atkinson was pleased to learn of the 
great development of electricity at the Exhibition, and he looked 
for much greater application of it in the nearfuture. After a reply 
by Mr. Moorhouse, a vote of thanks to the President for his rn 
able address was proposed by Mr. Scriven, seconded by Mr. 
Atkinson, and carried with acclamation. 
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FURTHER EXPERIMENTS ON CONDENSATION 
AND RE-EVAPORATION OF STEAM IN A 
JACKETTED CYLINDER.? 

By Major Tuomas EncuisH, R.E., Superintendent, 

Carriage Department, Woolwich. 


THE author has recently been able to utilise a series of trials, 
made in the Royal Carriage Department at Woolwich Arsenal, in 
an attempt to ascertain the amount of initial condensation and 
subsequent re-evaporation of steam ina jacketted cylinder ; and he 
has now the pleasure of laying the results before the Institution in 
continuation of his paper on the same subject read in September, 
1887—“* Proceedings,” page 503. 

The engine with which the trials were made is a double-cylinder 
one of 16 nominal horse-power, made by Messrs. Marshall, Sons, 
and Co., of Gainsborough, and is used in the Royal Carriage Depart- 
ment for factory purposes, and occasionally for electric lighting. 
The cylinders are horizontal and attached to a wrought iron 
framing underneath the boiler, each being 10in. diameter and 14in. 
stroke ; the piston-rods of 1*6in. diameter pass through one end 
only, and are connected to a double-throw crank shaft with a fly- 
wheel 5}ft. diameter on one end. The power is taken by means 
of a belt from a pulley 4ft. 2in. diameter on the other end of the 
crank shaft. The main slide valves are of ordinary pattern, flat- 
faced, double-ported, with 0-7in. outside lap, 0°125in. inside lap, 
and 2‘6in. travel ; the angular advance of the main excentrics is 
30 deg. Flat-faced expansion valves with no lap work on the back 
of the main valves, over ports measuring 8°625in. by 0°625in.; and 
the cut-off is automatically regulated by the action of a governor 
lifting at about 206 revolutions per minute, and shifting the 
expansion valve connecting-rod in a slotted lever which works on 
a fixed pin at one end, and is actuated at the other by an excentric 
set at ¥31 deg. angular advance with 2-75in. throw. e@ mean 
clearance volume in each cylinder is 0°051 cubic feet, or 0-081 of 
the volume swept through per stroke, which is 0-628 cubic feet. 
The clearance surface is 2°30 square feet, and the surface exposed 
during the stroke is 3°05 square feet. The load on the engine 
during the experiments consisted of one Brush dynamo, running 
light at about 680 revolutions per minute, and one Crompton 
dynamo running at 825 revolutions per minute, and driving from 
three to fifteen arc lamps, with a potential of 165 volts anda 
current of 110 amperes under the full load, the engine running at 
about 120 revolutions per minute. Indicator diagrams were taken 
from each end of each cylinder, with two Richards indicators 
having springs of 48 1b. per inch, and two Crosby indicators having 
springs of 501b. per inch. The cylinders themselves are liners, 
0°625in. thick, inserted in a single casting, which forms the jacket, 
and is supplied with steam coming direct from the boiler 
se tely from that used in the engine. The jacket is of about 
O85 cubic feet capacity, and is provided with a drain cock at the 
lowest point, from which the condensed water was collected by 
means of a steam trap. About 7°3 square feet of the exterior 
surfaces of the two cylinders are ex: to the jacket steam. 

The boiler is of locomotive type, with a grate area of 10°5 square 
feet ; the fire-box is ofiron, measuring 3ft. by 3ft. 4in. by 3ft. 2in. 
deep to the bars. The heating surface is 285 square feet, 
including the fire-box above the bars, and fifty iron tubes 2-5in. 
outside diameter and 7ft. 10in. long. The surface covered with 
non-conducting material is 118 square feet, and the uncovered surface 
of the fire-box is44 square feet. The boiler is ordinarily lagged with 
wood covered with sheet iron, but the wood was removed during the 
progress of the trials, and various other non-conducting materials 
were substituted for it, the primary object of the experiments being 
to determine the relative values of these. The average evaporation 
per lb. of Barnsley hard steam coal was 8°43 lb. of water from and 
at 212 deg. Fah., the rate of combustion with full load being about 
1421b. per square foot of grate per hour. The feed pump, con- 
sisting of a single-acting plunger 3in. diameter and 3-37pin. stroke, 
was driven continuously by the engine, the excess of water not 
required for the feed being returned to the feed tank. Steam for 
the blast, when required, was obtained from an adjacent boiler. 
The steam passing through the engine was led through an exhaust 
pipe, 4in. diameter and 17ft. long, to the same surface condenser 
which was used in the author’s previous experiments. The details 
of this condenser, which was worked by a se te boiler, are given 
in his former paper—‘ Proceedings,” 1887, page 479—and it is 
therefore unnecessary to repeat them here. In order to measure 
as accurately as practicable the quantity of feed-water used, it was 
determined to weigh both the feed-water into the boiler, and also 
the condensed water after passing through the engine. For this 
purpose the feed tank, containing about 200 gallons, was mounted 
on a weighing machine, and filled by a hose; the collecting tank 
from the condenser, also holding about 200 gallons, was similarly 
mounted on a weighing machine; and small supplementary tanks 
were provided, into whieh the feed suction pipe and condensed 
water collecting pipe could be diverted, whilst the main tanks were 
being re-filled or emptied respectively during a trial. 

As the object of the trials was twofold—first, to ascertain the 
weight of water evaporated per pound of coal; and secondly, to 
ascertain the weight of water used per stroke of the engine—the 
following method was adopted :—Steam having been raised to the 
required pressure, the engine was run with the load on, and the fire 
was allowed to burn down until as little as possible remained in the 
grate, and the steam pressure began to drop; firing was then com- 
menced with weighed coal, and the weights of water in the feed 
tank and in the collecting tank were noted. When the fire had 
been got into a proper condition for maintaining a steady pressure 
of steam, a counter was connected, and the weights of tanks were 
again noted. The counter was disconnected after a previously 
arranged number of minutes had elapsed, and the AF - of the 
tanks were noted ; the difference between these and the weights at 
the commencement was taken as the weight of water used during 
the number of revolutions indicated by the counter. The running 
of the engine was continued until the steam pressure again 
to drop, and the fire had got as nearly as practicable into the same 
condition as at the commencement; the weight of coal used was 
then noted. The weights of the tanks were also noted at this time, 
and the difference from the weight at the commencement of _— 
with weighed coal was taken as the weight of water evaporate 
during the trial. Any calculated amount due to difference of 
height in the gauge glass was added to or subtracted from the 
weight of the feed tank, as required. The result of this double 
system of weighing has certainly been to confirm the opinion 
expressed by the author in his previous paper, that the weight of 
water used can be obtained more accurately from a collecting tank 
than from a feed tank; and the weights employed in the calcula- 
tions are those obtained from the collecting tank, with one excep- 
tion, No. 26, when a leakage through the condenser was detected. 
(See appended Table X.) Indicator diagrams were taken as fre- 
quently as practicable, not less than sixteen during any one trial ; 
and the indicator springs have been subsequently tested and found 
correct. Fifty-five trials in all were made, out of which the first 
eight and five of the remainder weré rejected for doubtful measure- 
ments, leaving forty-two of which the results are here recorded— 
Figs. 1 to 9; the duration of each trial varied between one and six 
hours. The tightness of the condenser was tested in every trial, 
and the engine was maintained in good running order throughout. 
In certain of the trials—Nos. 30 to 35 and 37 to 39—an auxiliary 
slide valve was fitted, communicating with each end of each cylinder 
by pipes furnished with a stop cock, by means of which a graduated 
amount of atmospheric air was admitted to the cylinder during the 
exhaust, and was compressed together with the steam, the object 
being to ascertain whether the initia] condensation could be reduced 
by this means, This proved to be the case, but the resulting gain 
in economy of steam consumed was almost exactly counterbalanced 
by the increased back pressure. Twenty-one of the trials were 
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1 Paper read before the Institution of Mechanical Engineers, 30th 
October, 1889. 





made with circulation of steam through the jacket, and twenty-one 
with the drain cock shut. Nos. 45 and 55 of the former and 
Nos. 39 and 40 of the latter, made with a very light load and con- 
sequent small consumption of steam per stroke, gave results which 
showed that the steam was being sensibly superheated, presumably 
by the heat of the smoke-box which envelopes the steam supply. 
Three trials—Nos. 18, 21, and 22—with circulation through the 
jacket, and three—Nos, 23, 24, and 25—with the drain cock shut, 
were made with the air pump of the condenser disconnected, and 
therefore condensing at atmospheric pressure. The indicator 
diagrams from each trial were dealt with as follows. The initial 
pressure, the terminal pressure, and the Ex during the 
expansion at twointermediate points marked Aand B—Figs. 1 to9*— 
were measured on each diagram, and the avei results were taken 
for the forward pressures at these points. All the diagrams were 
measured with a planimeter, to obtain the mean forward pressure ; 
and a diagram corresponding as nearly as possible with the average 
result thus obtained, and not remarkable in any other way, has 
been selected as the mean diagram representing each trial. This 
has been done in preference to reconstructing the mean diagram 
from average measurements, as the author believes that most 
engineers who wish to analyse the trials would prefer an actual 
average diagram drawn by the engine itself to a reconstructed 
one. The calculations made to obtain the observed condensation 
have been carried out in precisely the same way as that detailed in 
the author’s previous SS Proceedings,” 1887, pages 504-5.— 
and need not therefore be further described. 

All the results obtained are shown in Table IX.,3 and the 
mean diagram representing each trial is shown in the upper part of 





CONDENSATION AND RE- EVAPORATION. 


Fig. 1 Mean Indicator Diagrams 
Series 1, Trials 43 and 44 
See Table 10 
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initial condensation is extremely sudden, and that there is an excess 
of ne over condensation during the whole of the for. 
ward stroke, 

Clearance surface.—Whatever view may be taken of the nature 
of the process which causes condensation in a steam cylinder, it 
appears to the author that the number of thermal units of heat 
transferred must vary directly as the area of that portion S, of the 
clearance surface which is colder at the moment than the entering 
steam, whether the surface be that of a film of water or of the 
actual metal. In assigning the value of S, however, it is necessa, 
to deduct from the whole clearance surface any portion which is 
permanently heated from the outside, as by steam-jacketting the 
end of the cylinder or by other means, to a temperature exceeding 
that of the entering steam. ee must remain dry through- 
out the whole cycle, and can produce no effect by contact either on 
the initial condensation or on the subsequent re-evaporation during 
the stroke. The effect of the cold =o of the clearance surface 
in producing condensation must most marked at the first 
instant, when the difference of temperature is greatest; and must 
diminish as the surface is brought up to the same temperature as 
the steam in contact with it. The number of units of heat trans. 
ferred at each stroke cannot, therefore, be assumed to vary directly 
as the time of exposure, or inversely as the number of revolutions 
in a given time ; and every experiment made by the author tends 
to show that it varies, at any rate approximately, as the square 


root of the time of exposure, or as sy , where N is the number of 


revolutions 


rsecond, This result, as pointed out by Professor 
Cotterill“ Pr 


roceedings” 1887, page 536 —is also to be expected on 


Plate I. 


Fig 3. Mean Indwator Diagrams ’ 
Serres UW, Trials 46 and 47 +” 
See Table 10 
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fig-5 Mean Indicator Diagrams. 
Senes I, Trials 16 and Ni. 


See Table 10. ; 
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Figs. 1 to 9. The average results of each series in which the con- | 
ditions were intended to be the same are shown in Table X., and 

have been obtained by taking the arithmetical means of the results | 
in Table IX., every trial of more than one hour’s duration being | 
regarded for this purpose as so many separate trials of one hour | 
each. Each series of trials bas been grouped under a separate 

Roman numeral, L. to XVIII.; and these numerals are arranged in 

order of comparative efficiency. For comparison with calculation 

this efficiency has been taken as the proportion of work done to 

available heat in the steam used in the cylinder only. In Table X. 

are also shown the actual efficiencies as measured by the water used | 
per horse-power per hour, including the jacket steam collected | 
during a trial, but disregarding that collected at the conclusion of | 
trials made with the jacket drain cock shut. This latter quantity | 
is small and uncertain in its amount and effects, and on the whole | 
it seemed best to neglect it. The average results of observed net 
condensation in each series are shown in the lower diagrams in 
Figs. 1 to 9; the total heights of these lower diagrams represent 
the number of thermal units of available heat supplied r stroke, 
which number is also given in figures, both including and excluding | 
the jacket steam. The black dots in these lower diagrams are | 
placed in such positions that the vertical distances measured down- | 
wards to them from the top of the lower diagram give the observed 
average number of thermal units of condensation, less re-evapora- 
tion, at the point of the stroke indicated ; the lower line U U gives 
the calculated net condensation when the cylinder is unjacketted, 
and the upper line J J when jacketted; these three quantities are 
also given in tigures in Table X. The numerical results have been 
checked over by two independent calculations, and generally by | 
the use of different methods. The general result of the observed 

amounts of net condensation appears to the author to be strongly | 
confirmatory of the view advanced in his previous paper—that the | 








2 We have only space for a few of these diagrams —Ep. E. pam 
3 As the average results are found in Table X., we have not 9 it | 
necessary to reproduce Table IX., which is very voluminous.—Ep. E. | 
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theoretical grounds, The effect of clearance surface will therefore 
be represented by the factor Be_, 
VN 


Temperature.—Next, as to the effect of temperature, it is 
frequently assumed tbat the condensation must vary directly as the 
range of temperature in the cylinder ; but this view appears to the 
author to be based upon a fallacy. It is true that there is experi- 
mental evidence, obtained by Forbes and others, to show that the 
rate of transmission of heat through a metallic plate depends on 
the difference of temperature of the media on either side, and 
that therefore the condensation of steam, in long continued contact 
with metal, should vary as the difference of temperature of the 
two sides ; but in that case there is a steady flow of heat, and the 
temperature of the side of the plate in contact with the steam 
must be uniform, and sensibly the same as that of the steam. But 
the condition of things when steam is entering a cylinder appears 
to the author to be entirely different; the steam is brought into 
sudden contact with a surface sensibly colder than itself; and to 
say that the condensation will depend upon the range of 
temperature is equivalent to saying that there would be no 
condensation at all after the temperature of the inner surface of 
the cylinder is raised to that of the incoming steam, a result 
directly at variance with both theory and practice. It appears to 
the author that in a steam cylinder there will be a nearly constant. 
rate of condensation due to conduction through the metal, and 
depending in amount on the mean temperature; and tbat to this 
should be added a variable rate due to the proportion borne by the 
range of temperature above the mean in the cylinder to the absolute 
mean temperature of the metal ; so that, if the absolute temperature 
of the incoming steam be denoted by Tj, and the absolute mean 
temperature of the inner surface of the oF %, Tm, the 
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maximum rate of condensation will vary as 1 + “an or as 


MS Also that in cylinders which are jacketted, or in which the 
m — 
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to the outside is prevented by any other equivalent 
pooling oat tl approach T,, and the effect of range of temperature 
will become negligible. , 
Density of steam.--Next, all the author’s experiments, and all 
thers which he has had an opportunity of analysing, tend most 
nclusively to show that the initial condensation varies directly as 
the density of the incoming steam ; and it appears to him that this 
result is also one which must be expected on theoretical grounds. 
For whatever may be the nature of the action between the steam 
and any given portion of the condensing surface, it cannot be 
sensibly affected by the precisely similar action going on simul- 
taneously on other portions of the surface; and whatever be the 
rate of condensation, whether it be the same or different on each 
rtion, it must depend directly on the number of particles of 
oo brought into contact with a given area, or, in other words, 
it must vary directly as the density. 
Formulw.—The foregoing considerations have led the author to 
ropose as the expression for initial condensation per stroke in an 
unjacketted cylinder 
wink 
WU = AU VN Tm Pi, 

Cv is the initial condensation in thermal units per pound of 
pr is om unjacketted cylinder; W is the weight of water in 
pounds per Pan oe S. is the clearance surface in square feet after 
deducting any jacketted portion; N is the number of revolutions 

r second; 1’, is the initial absolute temperature of the steam; 

i is the absolute mean temperature of the cylinder, approxi- 
mately equal to the temperature due to the mean forward pres- 
sure; p; is the initial density of the steam in pounds per cubic 
foot; and Av isa constant, which from his own experiments and 
from those made in the U.S. Navy in 1874-5 the author deduces to 
be equal to 80 for Fahrenbeit temperatures. For jacketted cylin- 


during 


metal will of course go on upon each fresh surface one . 
rawn by re- 


the stroke ; but the supply of heat to effect this is 
evaporation from that stored b in the surface already exposed ; 
and the effect of the exposure of fresh surface will be, not to increase 
the total amount of heat transferred, but merely to distribute it 
over a larger area. If, then, Se is taken to represent, not the total 
surface exposed, including the clearance, but only the fresh area 
uncovered during the stroke, the re-evaporation expressed by 
Bu 8 = Pm or By = 2 pm will represent the excess of 
2 

re-evaporation over condensation, which can be directiy observed. 
In the author’s experiments the values of B agree with those of 
A already determined for initial condensation: that is, Av = By 
= 80 for —— cylinders, and A; = B; = 56 for jacketted 
cylinders, is is clearly shown by the parallelism of the lines U U 
and J J in the lower diagrams in Figs. 1 to 9, representing the 
amounts of net condensation at various points in the stroke, calcu- 
lated according to these values, with the line which would passthrough 
the black dots representing the observed results, These calculated 
amounts were necessarily based on the assumption that dry saturated 
steam was supplied, which no doubt was not always the case; and 
this directly affects to the same amount both the total number of 
thermal units res 0 during the stroke, which are represented by 
the total height of the diagram, and the calculated amount of con- 
densation, which is obtained by subtraction from the total supply. 
It will be seen, however, that the difference between the observed 
and calculated results is approximately constant throughout the 
stroke; and that the calculated rate of diminution of net condensa- 
tion agrees very closely with observation in every case. 








volume beara to X; 2 the ratio of volume of cushion steam to steam 


discharged per stroke, at the initial pressure. Then (1 +c) (1—m) 
X is the volume in cubic feet, at initia] pressure, of the mass of 
steam discharged per stroke; and p, (1 + c) (1—m) X would be the 
weight of steam required to fill the cylinder per stroke, if there 
were no condensation, or the weight per stroke accounted for by 
the indicator at cut-off. At the point of cut-off pm = p,, and Tm = 


T, =), and if the fresh surface ex 


during admission be 


denoted by S, the weight of steam condensed and not evaporated 
ye ay ee ae ; 
per stroke at this point will be y x (+) p; inan unjacketted 


cylinder, or ww e iy p, in a jacketted cylinder, where L is 


the latent heat of evaporation. The total weight W per stroke is 
the sum of the weights thus found ; or 


for unjacketted 
cylinders, 


for jacketted 
cylinders. 


W= ae (1-n) X) p, 


56 
VN 


Se 


w= ( SS a4 2)x)A 


If xq be the percentage of steam in the working mixture at any 
point of the stroke, and v, the volume of one pound of saturated 


steam, of pressure 
having determin 


at the same point, it is further possible after 
W, to obtain approximately the value », x, of 


the volume occupied by a pound of steam in the cylinder, at any 
consecutive values of the pressure p, which may be chosen during 
the expansion, and thus to draw an approximate expansion curve, 





TaBLE X.—Comparison of Average Results with Calculution, 
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ders of ordinary proportions, T,, = T, ; hence the initial condensa- | geries of trials... 6... ee ce ee ce ee ee ee ee ee we ef OO mm | Iv. | Vv. ve | vi | vi. | 1x. 
tion per stroke, 2 Register number of trials .. Nos. | 48,44 | 46,47| 16,17| 39 {/o2%.15.) 38 [52,59,54 45,55 | 35 
Cy W=As 7° Indicated horse-power .. .. LELP.| 148 | 30°7 | 33°0 | 13°8 | 32°8 | 343 | 23-9 | 13-7 | 338 
a als NN p Number of expansions .. ats .. times} 85 | 5°5 | 57 | 100 | 66 | 48 | 80 | 96 | 6-2 
where Cy is the initial condensation per pound of steam in a | ——-—-———- —--— —-- ——| 
jacketted cylinder, in thermal units. The value of the constant As, mace ep ane wr . et a “ th = = pa pot a | = a. 
obtained directly from the author's experiments on initial con- | steam orm Seenere 0% $6 os 30 ee 6 se ss cof 6 OF : ; : : i ae i 
densation in a jacketted cylinder, where the piston was blocked at | pressure, Back pressure absolute, beginning of compression. . | 5°4 5°0 41 7-9 5°3 7°0 57 | 5°6 7°0 
k 56: and thi th that dedeced | ‘iba Cushion pressure, absolute, end of stroke .. .. .. ..| 9°9 10°1 76 17°2 12°6 16°7 14°6 10°3 16°0 
the end of the stroke, was 56; and this agrees with that dedu Me.) Mean forward pressure throughout stroke .. :. :. ..| 16:5 | 29°6 | 29°5 | 18-0 | 29-4 | 33-2 | 23-1 | 16°0 | 32-7 
from the present series of experiments on the ordinary working of yo ty k a pt a waa, ch eo 3-0 4°9 8°2 40 3°38 | 3°3 40 
_ cushion ,, a sate a |} 19 2°5 1°5 8°7 1°8 874 21 | 21 29 
CONDENSATION AND RE-EVAPORATION 10 » effective ,, pe “i | 11-2 | 23-9 | 25-0 9-4 | 24-4 | 25°8 | 17°7 | 10°6 | 25-8 
: , "(From jacket, collected during trial... a 4 . | os 0 0 |0-00| 0 o-oos| o 
Walter used in Cylinder per stroke. Water ( “a me ‘s 8 Se se yy | 0°0176 0-0850 | 0-0350 00147 | 0°0339 | 0-0382 | 0-0245 6 pO 
. [ ° calculated as unjacketted .. e+ ay | 070241 | 0°0393 | 0°0337 = 0°0392 a 0°0289 — __ | 0°0408 
¢¢ © *Observed results. See Table 10. stroke, ao ee pe jacketted.. . ++ 4» | 070194 | 00382 | 0-028¢ | 0-0206 | 0-0326 | 0-0312 | 0-0233 | 0-0186 | 0-0339 
Ul——~ Cibestated mailto: Wee Uigacheted; 3 astute ( ted for by indicator at cut-off .. ++ 9» | 070083 | 0-0190 | 0-0162 | 0-0078 | 0-0172 | 0-0191 | 0-0102 | 0-072 | 0-0178 
W--oee Accounted for indicator al cul -off Jacket steam during trial, percentage of t- tal per cent. e | 4 e 1-6 0 7-0 0 | 92 0 
Y Cylinder _,, ace a é ig * | 100 | 100 | 100 | 100 100 | 93:0 | 100 | 90°8 | 100 
%. Fig.37. Jacket. drain-cock shut. Lb. Total, per Ib. of cylinder steam .. . o| 10 101 99 151 102 118 114 | 146 113 
cos 203 Work Bock pressure, a a: i 2-| 22 n " = | “ " | 4 5 
2 ushion ee « oo} 18 | 1 
2 Fei thermal 4 Effective, : = S 76 st 84 83 85 92 87 | «97 89 
£ : = is per Ib. of steam supplied 76 81 84 83 85 86 87 88 89 
Roel q loon S 4 MOE. xe" ee. 2s 1:34) 2°83} 2°92) 1°22] 2°88] 2°85] 2°18 1°12| 3°03 
t 4 Heat. Per lb of steam supplied .. .. .. 2. «2 os -| 1167 | «1174 1171 1170 1175 1172 1171 1167 1176 
chat J ava prise emmicgeoe oo MS | a Vans [atas | ao [ante [8 Eb 
Avai per lb. of steam supp! om cam es +, 1033 | :108 ’ 
Soo 08, units. fe » Stroke, including jacket steam .. 18°1 | 86°7 | 15°0| 35 36 25°4 «14-4 | 85°2 
§ q Efficiency, or effective work in 7 tage of available heat .. .. ..| 7°4 be! 8-0 81 82 83 84 85 | 8°6 
> q 
& i &° | Water per hoise-power per hour, including jacket .. .. .. ..Ibs| 33°8 | 31°7 30°5 30°9 30°3 30°0 29°4 | 29°4 28°8 
our J ql 4 a POLES TO ° ° . . . . 
FS oe in to A = ( Initial, calculated as unjacketted .. os es (ce off DOO 23°2 19°7 _ 24°1 ~ 19°9 = 25°1 
§ 5 a 2 ai aa " ve 7 jacketted os, af, eeiem: coef AS ee IS Pee) Ie f ie | ees | 10°9 | 16°4 
} 3 Net at point A on diagrams, calzulated —— ee a = a one te aan oe — oo 
ht = Cond ; 2 Di ot ses : ; 3 ‘ : a1 a:b ws 
£0 thaw t ' on tion per 8 os 2 observed .. .. .. .- ..| 9°83 | 16:0 | 165 | 5°0 | 165 | 12:2 | 11:9 | 4:9 | 14°8 
$ : Ww : $ stroke, Net point at B on diagrams, calculated as unjacketted .., 11°0 12°7 9°2 - 14°3 - 12°3 | — 141 
d] Boge af ty ae ef ee ae | ae | | BR] 
ae ’ = units. . observed .. .. 2 « o-; 6° 5 ; : 5 x 1 s 1 
Loe | oe» ee wa owes 0 Net at end of stroke, calculated as unjacketted.. a ot ee 9°5 6°2 _ 10°6 — 93) — 10°5 
40 Lbs 50 60 10 80 = Lbs. 90 eee be jacketted .. .. .., 4°9 5°0 3°0 6°2 5°6 2°7 48 | 5°83 5°4 
Absolute Steare Pressure at admission, lbs. per square inch ” ” » ‘Observed a ae hast ea ee x 3°4 9°2 97 | -0°9 | 10°0 5°8 4°38 | -0°9 79 
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TaBLE XI.—Comparison of Mr. Willans’ Observed Results with 

















Mr. Willans' Table IL. Ratio of Expansion = LS 























: soe See Fig. 43, Plate 12. 
Lb Fig 38. Jacket in nee. Lb. Calculation. (See ‘* Proceedings” Inst. C.£. 1888, vol. xctit., sate: ne 
oot Fa pot. | pages 164-169.) " | ¢ 8 g 9! ¢ 100! ¢ N0| ¢ 190! ¢ 130! 5 140 
j & | A Tolal letter S simple, © compound, T'triple; intended absolute BE Bs OR OR OR 
q . etter, ie, com: in le; en al ui ein 8 Py 
7 H Whe, mean admission pressure, he per square inch ; and intended R.. .. 400°0 397°6 = 405°3 | 402°7 | 4041 401°9 | 4°5°1 
NX if a Y a 2 ee W .. «. 0°02576 0°02878 0-02410, 0-02435| 0°02485 0°02397, 0°02506 
8 i ‘ W Lb. weight of steam per stroke, accounted for by indicator at cut-off. | FO .. .. 0°0272 0°0268 0°0269 0°0275 | 0°0284 0-0279 | 0-0204 
g / ji H aw = F O Lb. weight of feed-water per stroke, ——s FC .. ..' 0°0268 0°0267 0°0267 | 0°0279 | 0°0289 0°0288 , 00306 
poe aT a “*S |FC Lb y » calculated = 4" Se - 82 HO... .. 1271 1°819 | 27459 | 2-748 | 8°122 | 3°468 8-781 
6 3 4 : Wy TL 
x H i bf L----9or" . +(l+QQ-2)X \ He... «.| 10 1°7 23 [29 | 85 4°2 4°8 
> : eae} g ————_——- 
Yoo ; ' Ait . 
io ee zit "y HO Hest unite per stroke, missing at ent-off, observed. 56 Mr. Willans’ Table Il. See Fig. 51, Pla’e 18. 
= ge T i Fe | 7 e & HC ” ” ” ” calculated = Vir eS Te eee 
$ RE FS F Hl 3 ; t (Be — 82) n- N Ratio of gon Ratio _: ein 
Saag i 1 8 re et rt = 2. = l 
=" 40 Bs. 50 at 70 80 = La. 90 Mr. Wulans' Table I. See Fig. 41, Plate 11. 25 A: ‘yt ED OS 
Absolute Steam Pressure at admission, Ube. pet sgrare inch i s 5 5 g 7! g 8 5 9] g 100/ , 110 A gp 150 | 716 | 7150 | 7160) 9 170 
: ‘ vn Si se) USS sé; 4 4-4 6 64 | 5°6 6 64 
a jacketted engine, when it cannot be directly measured. Applying | ‘ , ; ’ ; fa : 4084 | 495°6 401°2 “4 
converse reasoning to the re-evaporation which takes place p wt well mogul | | pinch Pratallt apis’ Yogedhe ee ioe 4 poe a “0971 ” , 
the stroke, it appears to the author that, when a metallic surface | W - 002639; 0°02342 0°02486 0°02507 0°02656 0-02531| 0-02527, = W | O°0R578 | 0°02506 | 0°02784 | 0°02764 = 002805 
is in contact with wet steam, re-evaporation will commence imme-| FO . 00299 | 0°0290 | 0°0338 | 0°0329 0°0353 | 0-0868 | 0-0359 | FO 0°0273 | =0°0279 | = 0°0289 | = —0°0289 00295 
teuipecabace of te souial; aad that the amber of thoresel wake | YC "* "| S078 | OUT | o-aer | oreo | c-eear jonni jovses | FO .. ..| eta | oom | wore | oeme | came 
transferred from the metal must vary directly as the surface ex- HO | 8°900 | B°286 | S268 | T°OK8 | TOES 10-961 | 9°406 = | beng _— | belie Spans — 
posed, and epuennenieny the square root of the time of exposure. | HC 0°8 12 | 84 | 42 54 | 60 67 HC ++] 03 O7 | 0-0 0-3 0's 
Also that, under the conditions of a steam cylinder, if Tm be the 
absolute mean temperature of the metal, between the commence- 
ment of the stroke and the instant considered, and T, the absolut Denoting the re-evaporation 





temperature of the steam at the same instant, the total number of 
thermal units transferred will vary with Tea and finaily with gm, 


2 
the mean density of the steam, as this latter quantity determines 
the number of particles of wot steam which are brought into con- 
tact with any doen area of the hot metal. As soon as the exhaust 
is opened, the rush of steam through the passages will probably 
sweep away any water remaining at the end of the stroke, and thus 
prevent further re-evaporation or transfer of heat from the metal 
during the return stroke. It does not appear to be le to 
ascertain directly the value of Tm, the mean temperature of the 
surface of the metal ; but it res cannot differ much from the 
mean temperature of the steam : and if it is assumed eqnal to the 
litter, the expression for the total re-evaporation in unjacketted 
cylinders will become ft 
2 m 


Bu Vy TP 
where 8, is the total surface exposed up to the point of the stroke 
considered ; N the number of revolutions per second; Tm and pm 
respectively the mean absolute temperature and mean density of 
the steam, between the commencement of the stroke and the point 
in question; and T, the actual absolute temperature of the steam 
at this point. For jacketted cylinders Tm will be replaced by T, 
as the temperature of the surface of the metal will be maintain 
nearly at this constant amount by the supply of heat from without, 
41d the expression will become 

Bs 8, “A b Pm 


r pound of steam by Ru and Ry and complete the calculated diagram. To do this we have the 
the lat, q +3 





ee for unjacketted and jacketted cylinders, p 
formulz which the author submits to represent the net condensa- 
tion in a steam cylinder at any point of the stroke will become 
therefore 

feo _ 80 ns eee T, for unjacketted 
(Co - Bo) W= VN (s T, Pt B, T, _ ) cylinders 


_ 56 Ky for jacketted 
(C3) - Ry )W= vN (8 Pr ~ Se T, pm) cylinders 


any portion of S- which is jacketted being deducted in either 
case, 


These are extensions of the formule suggested by the author in his 
ious r—‘' lings,” 1887, page 505—the difference 
ing that a factor for the effect of temperature is now introduced, 
and that the mean density of the steam pm is now substituted for 
the sum of a constant 0°06 added to the density p, which corre- 
sponds with the back-pressure. The reasons why these factors 
were not introduced into the original formule were because the 
experiments on which they were based did not include sufficient 
variations of temperature and pressure to make it apparent that 
any correction for varying temperatures was necessary, and 
because the mean density happened to agree throughout nearly 
with ps + 0°06. 

Calculation of steam used per stroke,—The practical object of 
determining the amount of condensation and re-evaporation at 
any point of the stroke is to obtain some basis of calculation for 
the amount of steam used per stroke; and this may be readily 
effected as follows, Let X be the volume swept through, up to the 





2 
Initial condensation and corresponding transfer of heat to the 





point of cut-off, in cubic feet; ¢ the ratio which the clearance 








Q 


— n) 


= (____m® I, - h)\Wmt+hW 
” (sea oa a 2) slg 


80 T T, for unjacketted 
Q,W =a W ~ JN (8: T. Pp: — Ss T, i ) cylinders, 
- 56 T. for jacketted 
Q W = QW - ai (& aA - & 7 pm ) ph neve 


where Q, is the total heat supplied per pound of steam ; Q,. the 
heat remaining in a pound of mixed steam and water at any point of 
the stroke; I, the internal heat of a pound of steam at pressure 
Po; and h, the heat contained in a pound of water at the tempera- 
ture corresponding to p.. ‘ 
The value of pm is required to solve these equations, and this 
may be obtained by calculating the mean pressure Px approxi- 
mately step by step on the curve—on the assumption that between 
any two nearly adjacent points the expansion curve is a straight 
line—by the equation 
M14 5 Pr + Pe 
2 ’ 


Pmg = (Pm ~ 1 5-P2) a* 


starting from the point of cut-off, where Pm, =p. A further 
assumption of the approximate values of cand ” at each point on 
the expansion curve is necessary to solve the equations ; these values, 
however, vary but slowly. But the calculations are tedious, and in 
the author’s opinion for practical purposes it is necessary to deter- 
mine only the weight of steam used per stroke, and then to draw 
an expansion curve, either hyperbolic or according to whatever law 


| may be considered most appropriate to the circumstances of the 
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case. In any further calculations of efficiency the error involved 
by this method does not extend beyond the ratio borne by the 
difference of area between the curve thus drawn and the real one, 
to the total area of the diagram. 

It will be observed that the author has adhered throughout the 
calculations in the present paper to Professor Cotterill’s method of 
separating the steam di per stroke from the cushion steam, 
in preference to the method advocated by Mr. Longridge in the dis- 
cussion on the author’s previous paper—“ Proceedings,” 1887, pages 
511-516—of determining the total heat present in the cylinder at the 
various points of the stroke, Both methods give practically identical 
results; the only difference, even theoretically, is that in Professor 
Cotterill’s a hyperbola is taken for the compression curve, instead of 
that drawn by theengine. But the author considers that the method 
which he has followed is by far the most convenient for the calcula- 
tions involved. The weights of water per stroke, resulting from 
calculations made from the same data as those of the author's 
experiments, are given in Table X. and Fig. 10, for comparison 
with the observed weights. In the experiments made with the 
jacket drain-cock shut, the effect of the jacket is evidently reduced 
by an uncertain amount, and the calculated weights are given both 
for jacketted and unjacketted cylinders. The number of thermal 
units of initial condensation calculated by the author’s formule, 
and of net condensation at the end of the stroke, and at the two 
intermediate points A and B, are also given in Table X.; and a fair 
line drawn through these four points in each case is shown on each 
of the lower diagrams in Figs. 1 to 9, from which the calculated 
net condensation at intermediate points may be determined. These 
lines, Figs. J J and U U, are shown as calculated by the formule for 
both jacketted and unjacketted cylinders, in the experiments made 
with the jacket drain-cock shut, Fig. 10. 

The author has analysed, so far as the published data permit, 
the series of experiments made by Mr. Willans on a non-con- 
densing engine, and described in his paper read before the 
Institution of Civil Engineers in March, 1888.2 Table XI. and 
Figs. 11 to 13 have been pre to show the comparative 
weights of water per stroke observed by Mr. Willans, and those 
calculated from the same data by the author’s formula fo 
jacketted cylinders.* The calculations have been made on the basis 
that the portion of clearance surface which is practically 
jacketted in Mr. Willans’ engine is the entire cylinder cover. The 
author is not sufficiently familiar with the construction of the 
engine to be sure whether this exactly represents the case, and, 
unfortunately for the comparison, the number of thermal units 
abstracted per stroke is given by Mr. Willans for the point of cut- 
off only. e calculated amounts for this point are given in 
Table XI., but it is not practicable to makea full comparison of the 
observed condensation at different points of the stroke, with the 
calculated amounts. 

Conclusions.—A consideration of the author’s formule will show 
that according to them the loss caused by excess of condensation 
over re-evaporation, at the end of the stroke, may be reduced in 
three separate and independent ways:—The first is to proportion 
the cylinder in such a manner that the re-evaporation during the 
stroke may as far as possible balance the condensation at the 
commencement; the second is to increase the rate of revolution; 
and the third is to reduce the area of unjacketted clearance surface 
toaminimum. The first of these was alluded to by the author in 
his sapere Paper, with an example designed to show that, for 
working a single unjacketted — at all economically, it is 
absolutely necessary that the stroke should be increased, in relation 
to the diameter, to far beyond the usual proportions. If the latter 
are adhered to, and a small weight of steam, designed to expand 
several times, is introduced per stroke, it must be contained 
in such a shape at cut-off as to render it unavoidable that a 
proportion should be initially condensed ; and, further, there will 
not be sufficient re-evaporative surface exposed during the stroke 
to recover the heat thus communicated to the metal. If, on the 
other hand, a larger weight of steam is introduced, by using a late 
cut-off, the loss due to not being able to work expansively will 
more than counter-balance the saving of condensation. The 
proved y of pound and triple cylinders is in great 
measure due, in the author’s opinion, to the weight of steam 
enclosed at cut-off in each cylinder, being generally large in 
proportion to the amount condensed on the clearance surface; 
whilst expansive working, though not carried out as economically 
in itself as it can be in a single cylinder, is yet conducted without 
any very serious loss. The second method of avoiding initial 
condensation, by a higher speed of revolution, appears to be pro- 
ductive of unmixed gain, as far as the actual working of the steam 
is concerned ; but it is, of course, generally limi by practical 
considerations. The third thod, by reducing the area of 
unjacketted clearance surface as far as ible, appears to the 
author to be unattended with any counter- cing Tedveninans; 
and he is of opinion that it is of greater importance effectually to 
jacket the cylinder covers and piston than the sides of the cylinder 
themselves; and that the economical results obtained by Corliss 
and other similar valve-gear are more directly attributable to short 
steam-passages and consequent reduction of clearance surface, 
than to any other cause. 

In conclusion, the author is fully aware that no general formule 
for such complicated conditions as prevail in a steam cylinder can 
be expected to give more than approximate results) He ventures 
to express a hope that those which he has put forward may be 
sageliod, not as representing any icular theory, but as the 
outcome of an attempt to supply the want—which he has often 
experienced in practice—-of some basis of calculation, even though 
an imperfect one, for the steam likely to be used in any given 
engine. 














University COLLEGE ENGINEERING SocieTy.—At the opening 
meeting of this Society for the session 1889-90, Professor Vernon- 
Harcourt, M. Inst. C.E., presiding, Professor T. Hudson Beare 
read a paper on “‘ Printing Machinery.” The origin of the printing 
press was briefly described, and also the great impetus given to 
invention by Earl Stanhope’s improvements. e mechanical 
advantage of Stanhope’s levers was proved and enlarged upon. 
Nicholson’s patent of 1790 was detailed, and the question of | his 
claims to the honour of inventing the modern printing press dis- 

. After showing how modern machinery can be divided 
into four classes, the progress of invention and improvement 
therein was followed. While dealing with the platen machines, 
a peculiar cam motion for obtaining the reciprocating move- 
ment of the table was illustrated by di ms. The author 
then described Koenig’s original daealicke machine, and 
recounted the many improvements made in it by Cowper, 
Applegarth, and Napier, the feeding and inking arrangements 
being especially dwelt upon. It was pointed out that good inking 
was the very backbone of successful printing; and, for this reason, 
Cowper’s introduction of the distributing table, and wey ese 
rollers with endlong motion, was a most important step fo: lo 
Perfecting machines were then described. Of these, the most 
interesting features are Cowper's ingenious pinion and movable 
rack with attached parallel motion for reciprocating the table, and 
ne yg grippers, whereby the machines were much simplified, 
and the two intermediate cylinders and guiding tapes dispensed 
with. Finally, web, or rotary machines, were dealt with; and in 
this class the Walter and Hoe presses were fully illustrated by 
means of lantern slides, the path of the paper being traced out, 
and the various details in the construction explained. In conclu- 
sion the author expressed his indebtedness to the valuable paper 
by Mr. Clowes, read before the Institution of Civil Engineers 
in 1887, for many of the diagrams and for much interesting 
information. 


AMERICAN ENGINEERING NEWS. 


The American Forestry Association held its annual congress 
at Philadelphia in October, and some very important informa- 
tion was presented in regard to the timber supplies of the United 
States. us far the Government has had no forestry policy, 
and the Bills that have been presented from time to time for 
the purpose of introducing proper management have always 
been rejected. At the present time the Government does 
not know the boundaries of its forest lands, and surveys would 
be necessary to establish them. In the meantime lumbering 
operations are carried on, and saw mills established by private 
parties on the Government lands, so that the 50,000,000 acres— 
angie Sed these lands are being to a | extent utilised 
illegally. It is not the proper consumption which causes appre- 
hension, but the reckless methods of cutting, the wanton destruc- 
tion, illegal removal, and forest fires. These fires are often started 
ny careless hunters or tourists, and spread over thousands of acres, 

e smoke from the Montana fires last year was carried to Denver, 
Col.—over 800 miles away—and even into New Mexico. A resolu- 
tion was adopted calling upon the Government to appoint a Com- 
mission to examine the forest regions, and report upon what dis- 
tricts at the head-waters of the great rivers should be permanently 
— Already some of the best woods are nearly all 

estroyed, and the effects of the forest destruction upon water 
supply and atmospheric conditions are already being experienced 
in some sections. Mr. E. E. Russell Tratman, C.E., read a paper 
on “ Economy in the Consumption of Timber for Railway Pur- 
poses,” showing how the economy could be effected with benefit to 
the railways in efficiency and economy of maintenance, The paper 
presented statistics of the great consumption of wood for ties, 
described methods of preserving ties, and referred to the writer's 
report to the Government on the use of metal ties. 

Electric lighting for railroad cars,--At a recent meeting of the Asso- 
ciation of Railroad Telegraph Superintendents a valuable paper on 
this subject was read. The ii hting may be by one of three systems: 
by dynamo and storage battery, by direct current from the dynamo, 
or by a charged storage battery. The wiring costs about 100 dols, 
per car, including labour. For the first two systems there is an 
engine and dynamo in the baggage car, occupying a space of 34ft. 
by 54ft., steam being supplied from the locomotive. With the 
first system, each car has a box containing thirty-two cells of 
storage battery fastened under the car; the battery supplies 30 per 
cent. of the power for the lamps when the dynamo is running, and 
all the power when the dynamo is stopped. The extra weight is 
1300 Ib. for each car. The second system is not in use. The first 
system is in use on the Pullman palace cars of the New York and 
Chicago limited expresses, and upon the vestibuled trains of the 
Aitchison, Topeka, and Santa Fé and other roads. The third 
system is in use on the Pennsylvania Railroad, Boston and Albany 
Railroad, and other lines. The cost of the equipment of cars for 
the first system is as follows:—Baggage car, 1840°25 dols.; mail 
car, 427°25 dols.; day car, 461°87 dols.; sleeping car, 504°23 dols. ; 
dining car, 486°58 dols. The cost per train per day would be 
5°64 dols.; per lamp per day, 0°66 cents; per lamp per hour, 0°06 
cents; baggage car per day, 33 cents; day car per day, 92 cents; 
sleeping car per day, 1*72dols. These prices allow for repairs and 
depreciation of plant. The Chicago, Burlington, and Quincy road 
has tried the storage batteries, but they were not satisfactory in 
economy of operation. A plan has been tried, experimentally, in 
which the dynamo is driven by a belt from an axle of the baggage 
car, instead of by an engine. 

Locomotive ‘urmance records.—The monthly sheet of the Louis- 
ville and Nashville Railroad for August, 1889, gives the following 
figures :—Total engine mileage, 1,496,576; 84 engines in passenger 
service, 205 engines in mixed and freight service ; average mileage 
of passenger engines, 4554; average mileage of freight and mixed 
engines, 3479 ; mileage of coal burners, 1,440,072; mileage of wood 
burners, 56,504. Passenger car mileage, 2,017,082; freight car 
mileage, 12,969,053; percentage of empty freight cars hauled, 
28°90; average ber of p ger cars per train, 5°06; average 
number of loaded freight cars per train, 16°32. Average coal con- 
sumption, 11°09 lb. per passenger car mile, and 5°55 Ib. per freight 
car mile, Average gross train weight, including engines, 177-92 tons 
for passenger trains, and 352°74 tons for freight trains. Average 
cost of supplies, 24°26 cents per gallon of oil, 6°59 cents per bushel 
—80 Ib.—of coal, 1°83dols. per cord of wood. The following are 
the average costs per mile, including all the divisions of the road 
and including all service—passenger, freight, mixed, switching and 
work trains ; repairs, 3°89 cents; engineers’ and firemen’s wages, 
5°81 cents; watching and cleaning, 0°72 cents; expense in engine 
houses, 0°70 cents ; oil and waste, 0°26 cents; water supply, 0°35 
cents; fuel, 5°78 cents ; total repairs and running expenses, 17°51 
cents. Coal burned per mile run, 69°96 1b.; miles run } a3 int of 
oil, 13°52 miles, The total length of lines operated is 2459°75 miles, 
divided into thirteen divisions, 

Street and suburban railways.—The steam railways of the United 
States carried during the year 1888 451,000,000 passengers, while 
the street railways of New York State alone carried over 360,000,000, 
exclusive of 200,000,000 on the elevated railroads of New York 
City. A great deal of work is being done in the building of lines 
to outlying villages and through suburban districts. The use of 
electricity continues to increase to an astonishing extent, and the 
operation of the electric lines gives great satisfaction in every way. 
In general, overhead wires are used, but these are not suitable for 
busy city streets ; storage battery cars are being gradually intro- 
duced, but underground conduit systems have not in general been 
successful. There are now 179 electric roads in operation, aggre- 
gating 1260°3 miles of track, and operated by 1884 cars. The use 
of cable traction is also being extended, both on new and old lines, 
The comparative cost of construction for lines ten miles long, 
oy with fifteen cars, is about as follows :—Cable road track, 
700, dols.; power plant, 125,000 dols.; cars, 15,000 dols.; total, 
840,000 dols. Electric road, overhead wires, track, 70,000 dols.; 
wiring, 30,000 dols.; cars, 60,000 dols.; power plant, 30,000 dols.; 
total, 190,000dols. Electric road, storage batteries, track, 
70,000 dols.; cars, 75,000dols.; power plant, 30,000 dols.; total, 
175,000 dols. For electric lines with heavy traffic, long cars carried 
on a pair of four-wheeled trucks are an advantage. For small 
cars there should be two motors of 15-horse power each, and 
20-horse power for large cars. In winter snow ploughs should 
be used and also track sweepers, driven by two motors of 15-horse 
power, with an independent motor of the same power to drive the 
revolving brooms. e cost of operation for electric roads should 
not exceed, except in exceptional cases, it is estimated, 10 cents 
per mile, including drivers and conductors ; actual prices average 
7°12, 10°86—or 6°86, including tow cars—8°01 cents and 14 cents. 

Compound 1 tive engine.—The Baldwin Locomotive Works 
have Pp e pound engine for the Baltimore and Ohio 
Railroad, which was mentioned some time ago in this column. 
This is the first d | tive built in the United Sta’ 
and preliminary trials on the Philadelphia and Reading Rai 
has been satisfactory. There are four cylinders, a high-pressure 
and a low-pressure cylinder on each side, the two cylinders are 
ewe one above the other, the high-pressure one on top. The 

igh-pressure cylinders are 12}in. and the low-pressure cylinders 
20in. diameter, The engine is of the eight-wheel type, with four 
coupled wheels and a four-wheeled leading truck. Its designed 
for fast passenger service. 

A lake steamer.—The Lehigh Valley Railroad Company has 

ut on a new steamer, the E. P, Wilbur, on its freight line between 
alo and Chicago. She has an ocean steamer hull, screw pro- 
peller, and is rigged as a four-masted schooner, but only carries 
canvas aft. Length, 308ft.; beam, 40ft.; depth of hold, 24ft. 6in. 
Double bottom with — of 800 tons of water ballast, four 
t e 
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3 We have not space to reproduce these tables.—Ep. E. 





bulkheads, r engine is of the triple expansion type, 
with cylinders 24in., 38in., and 6lin. diameter, and 42in, stroke, 
Steam is supplied by four boilers, 11ft. 10in. diameter and 12ft. 
long ; steam pressure, 160lb, The screw is 14ft. diameter, 17ft. 





ae. She has an indicated horse-power of 1600, and consumes 
60 tons in the round trip, about 1600 miles. She carries 2600 tons 
dead weight at 124 knots per hour. There are six cargo hatches 
and five side gangways, with five friction hoisting engines, 

Street car running gear.—A great objection to the ordinary street 
railway car is its lurching motion, due to the short wheel base, It 
is not generally easy to increase the wheel base, on account of the 
curves, except by the use of a pair of four-wheeled trucks, which 
add enormously to the weight and are only applicable for very long 
zars, Some form of radiating axle or flexible wheel base might be 
used, but the expense and complication prevent the introduction 
of such systems. A truck to obviate this lurching has recently 
been brought out, in which the wheel base is as short as usual, but 
the frame is extended some distance beyond the wheels, and the 
car body is supported by four coiled springs on each side, one just 
inside each pedestal, or horn-block, and another at each end of the 
frame. Between the wheels are two transverse diamond frames 
with rubber springs. 

Steam heating for railway cars.—The Chicago, Milwaukie, and 
St. Paul Railroad uses a system of steam heating for its trains, in 
which the steam is taken from the locomotive through pressure- 

lating and safety valves, which allow steam under low-pressure 
only to pass to the main supply pipe and heating pipes. The main 
supply pipe is carried through the top of the cars and connected 
over the platform by automatic couplings and flexible hose. Each 
car has a branch pipe leading to radiator piping along the sides, 
and provision is made for ventilation, the motion of the train 
forcing volumes of heated fresh air through the car. There is also 
an automatic arrang t for keeping the temperature at any 
desired fixed point, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 

TuIs week iron has been very strong alike in the raw and finished 
branch, the result of the continued advances at Glasgow and 
Middlesbrough and of the anticipated rise in marked bars, which, 
as recorded further on, took place to-day—Thursday—in Birming- 
ham. Sellers of alike pig and manufactured iron have been 
desirous of shelving business rather than of accepting it, and the 
extent of business done has not therefore been large, though a 
good many inquiries have been made for pigs. 

Delay in operating by pig buyers only results in the market 

ing further against them, and consumers of Northampton and 

rbyshire sorts who hesitated to place orders when 60s. was 
demanded, find themselves this week face to face with prices at 
65s, to 67s. 6d. There is, therefore, considerable anxiety amongst 
consumers whether to proceed at once or to still further hold off. 
The wisest policy seems to be not to buy far ahead, but to be 
satisfied with quantities which will cover early needs. 

Pig makers are not prepared to sell beyond January or March 
deliveries, and Midland firms in particular are very definite in their 
instructions to salesmen under this head. In calculating the pro- 
babilities, buyers will do well to remember that although there is 
no inherent relation between Midland and Scotch pigs, yet makers 
of the former are following the Scotch advances with faithful 
ene, and tbat Staffordshire makers are following the Midland 
ead, 

Buyers may, therefore, regard it as certain that if the Scotch 
market continues to rise much, dearer prices will prevail for alike 
Midland and Staffordshire pigs than now rule, and fhis is a state 
of things for which they must undoubtedly prepare. 

Though 65s. 6d. to 67s. 6d. is the average for Northampton 
and Derbyshire pigs this week—an advance of 2s. 6d, to 5s, per 
ton—Lincoln pigs of best brands are quoted as high as 69s. 4d. 
delivered, and sellers are not at all anxious to book orders even at 
that. Staffordshire pigs are 55s, to 60s. for common, 65s, to 
67s. 6d. for medium, and £5 for best cold blast. Hematites are 
quoted 82s, 6d. delivered here, an advance on the week of 2s, 6d. 
per ton. 

Finished iron has been a good deal unsettled all the week, 
the market waiting the decision of the marked bar houses, Not 
until the end of the week will business be of a settled character. 

The meeting of the marked iron firms was held at the Earl of 
Dudley’s offices on Wednesday, but the result had not been 
allowed to transpire by the close of ‘Change in Wolverhampton, 
the announcement being reserved for to-day. At the Wolver- 
hampton market there was a good deal of discussion as to whether 
the advance was likely to be 10s, or £1 per ton. It was pointed 
out that second-class rolled by the best houses have already 
risen to £8, being 10s. above quarter-day prices, and that therefore 
there seemed little alternative but for tbe advance in marked iron 
to be £1 per ton. Whether, however, this would be so or not was 
not then known. 

Messrs. Brown and Freer, of the Leys Ironworks, Stourbridge, 
have issued circulars advancing the price of their second-class iron 
to £8, and other houses, without issuing circulars, are taking 
similar action. Small rounds have been advanced 10s, per ton by 
the firms governing that trade, making the present price £7 lds. 
per ton. 

Messrs, Jno. Knight and Co., of the Cookley Ironworks, Brierley 
Hill, have issued notification withdrawing all quotations, and this 
is regarded as a preliminary to an advance by the thin sheet— 
stamping purposes—houses generally of either 10s. or £1 per ton, 
making the figure £11 10s. or £12 for singles. 

Merchant sheets and sheets for galvanising are quoted this week 
at the full advance of 10s, per ton determined upon by the Associa- 
tion a week ago, Singles are quoted £9, doubles £9 10s,, and 
lattens £10 10s, The effect has been rather to check orders, which 
before were by no means over-plentiful. Indeed, some of the sheet- 
makers are very badly off in the matter of the receipt of new orders. 

The galvanisers are unable to report much improvement in the 
sheet trade for Australia, but a fair amount of trade is doing with 
South America and South Africa. Prices still vary very greatly 
at £13 10s. to £14 10s. and £15 per ton Liverpool, for doubles, 
packed in bundles. 

The tank plate and strong sheet iron manufacturers for en- 
gineering work have put 10s. on their prices, and will not consent 
to sell much iron even at the advance. Railway wagon iron is in 
large inquiry, and makers are very busy. e hoop and thin 
sheet makers demand £8 10s. per ton firm, which is also 10s, ad- 
vance; while gas strip makers ask £7 15s, for early deliveries, 
being an advance of 5s, per ton. 

This advance in hoops is notthe action of the Association formed 
in this trade, but is the course which individual makers are adopt- 
ing. The Association has met, but has decided to postpone action 
for the present. The first annual report of the Hoop and Thin Sheet 
Association shows that the results of the working of the Associa- 
tion have been very satisfactory. It now includes all the members 
of the trade, and all the works are reported to be at date ina 
better position for orders than since the formation of the Associa- 
tion, while there has been an advance in prices of £2 10s, to £3 

r ton. 

PThe minimum basis fixed at the time the Hoop Iron Association 
was established, in the summer of last year, was £5 10s, per ton. 
To-day the price is £8 to £8 10s. 

Marked bar makers to-day advanced bars, hoops, plates, and 
sheets 10s., making bars, £9 ; hoops, £9 10s, ; and plates and sheets 
£10 10s. ‘The thin sheet firms advanced 10s,, making singles, £1i 
to £12 ; doubles, £12 10s, to £13 10s. Hoop and thin strip asso- 
ciation declared 10s, rise, making £8 10s,; gas tube strip association 
resolved to apply for £1 advance, 

Steel was exceedingly strong this—Thursday—afternoon, indeed 
quotations were practically withdrawn in many cases, With 
hematites rising 2s now—a further 2s. 6d. to 3s. 6d. on the week— 
steelmakers do not know what to quote, and certainly do not 
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care to take contracts, They are therefore disposed to ask prohi- 
bitive prices. : . 

Buyers of steel find themselves in a very awkward position by 
reason of the extraordinary prices which the steelmakers are now 
quoting. Compared with a fortnight ago Staffordshire makers 
quote an advance of 10s, per ton, end compared with quarter-day 

rices some makers quote £1 advance, 

Sellers of imported steel, the product of other steel centres, 
quote 10s, to 16s. per ton advance on a fortnight ago, and are 
instructed by principals to refuse orders. The steel works are so 
full of business, and the hematite market is so certain to continue 
to advance, that steelmakers desire to be without further contracts 

present. 
a affordsbire basic steel plates are advanced to £8 15s,; boiler- 
plates, £9 15s; bars, £8; blooms, £7; soft steel, by the Lillesball 
Company is advanced to—wire rods,’ £9; billets, £7; and plating 
ars, £8, 

z Prices of iron hardwares continue to advance, and merchants are 
continually receiving orders back upon which manufacturers quote 
abor 10 percent. advance before consenting to execute. The 
iron padlock makers demand an advance of from 74 to 10 per cent. 
on the net, and some makers of other descriptions of iron locks are 
doing the same. Galvanised hollow wares are advanced fully 10 
per cent, on three weeks ago. 

The prices of steam and hand pumps show an advance of about 
6 per cent., with animproving demand, and for cut nails factors 
report there is really no price, quotations varying from day to day 
with the state of the iron market, 

The South Staffordshire and East Worcestershire blast-furnace 
men, not content with the recent 5 per cent. advance, have during 
the week held a meeting at Dudley, and appointed a deputation to 
wait upon the employers to request a further advance of a similar 
amount. 

It may be remembered that Messrs. Chamberlain and Hookham 
recently obtained a provisional order oy yen | them to supply 
electricity for the purpose of producing light and power during a 
term of forty-two years, in a central area of Birmingham. One of 
the conditions made by the Corporation was that a company should 
be formed to carry out the scheme, with a minimum capital of 
£50,000. Messrs. Holmes and Vaudry, electrical engineers of 
Liverpool, have arranged with Messrs, Chamberlain and Hookham to 
purchase their interest for a comparatively small sum; and, in the 
event of the company to be formed appointing them engineers, 
they will transfer the order to the company at the same price as 
they paid to Messrs, Chamberlain and Hookham, A company is 
now in course of formation. 

The Electrical Exhibition in Birmingham closed on the last day 
of October. The extent to which the local charities will be bene- 
fitted has yet to be ascertained. 

The Electrical Construction Corporation, Limited, which embraces 
the Elwell-Parker Company, of Wolverhampton, and other con- 
cerns, has acquired twenty-four acres of land at apes 5 4 near 
Wolverhampton, for new works, close to the London and North- 
Western Railway. Thecontract for the building of the works— 
worth £40,000—has been given to Mr. Henry Lovatt, builder and 
contractor, of Wolverhampton. The architect is Mr. G. H. 
Stanger, also of Wolverhampton, 

The Wolverhampton Corporation have decided to oppose the 
roposed applications of two local companies to the of Trade 
or provisional orders to light the borough, and have arranged to 

apply for an order themselves, Opinion was favourable to the 
adoption of the electric light at the Town Council meeting in ques- 
tion without exception, In the course of the discussion it was 
pointed out that with gas at 2s, 4d, per thousand feet, it was quite 
time Wolverhampton adopted the newer illuminant. Leeds, it was 
remarked, had authori: the expenditure of £20,000 for electric 
lighting Lrg eg though they had to pay only 1s. 9d. for gas; and 
the electric light was likewise being adopted at Plymouth, where 
also gas was much cheaper than at Wolverhampton. No definite 
scheme for Wolverhampton has yet been decided on, but it has 
been suggested that the town should adopt the continuous current 
system to the extent, at first, of supplying about 5000 lamps of 
15-candle power. The cost of a central station and the system of 
public distribution is estimated at about £20,000, and the annual 
working expenses are set down at £1500, 

The work of unwatering the extensive area of flooded mines in 
the Black Country is now fully proceeding, under the 
auspices of the South Staffordshire Mines Drainage Commission. 
The enormous pumping engine is still reducing the water in the 
Bilston pound, and is yet only working at two-thirds of its full 
capacity, whilst on Wednesday morning the recently re-started 
~— engine reduced the water in the district drained by it 
to below the ‘‘heathen” coal. The Commissioners’ pumps are 
now raising nearly ten million gallons of water in every twenty-four 
hours, hat is immediately wanted is the connection of the 
subsidiary pounds of the Bilston district with the Bradley engine. 
Conferences between pene. mine-owners, and the Commis- 
sioners are now being held upon this subject, and it is expected 
that before long the Commissioners will be ready to formulate a 
scheme for accomplishing the needed work, The success of the 
Commissioners, after a long period of misfortune, is one — 
numerous instances of the increased feeling of confidence whic’ 
now prevails in the coal and iron trades of the district. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The upward movement in the iron trade of this 
district continues unchecked, the temporary relapse in warrants at 
the close of last week having no effect whatever as far as makers 
prices are concerned. These fluctuations in speculative irons are 
set down entirely to market manipulations, and as altogether 
unwarranted by the actual condition of the legitimate trade. The 
general belief is that a further considerable advance in prices is 
inevitable, owing to the rapid decrease both in makers’ stocks and 
in the quantity of iron held in public stores, and it is becoming more 
difficult every day to get quotations from makers for anything like 
quantities or for forward delivery. During the week there has 
been a further substantial advance upon all brands of pig iron 
offering in this market, and the future is looked forward to with 
no small anxiety. Manufactured iron is still the weakest point in 
the market, and, so far as local makers are concerned, is not 
following at present the upward movement in the raw material. 

ere was a full attendance on the Manchester iron market on 
Tuesday, with a very strong tone all through, and a further upward 
movement in prices, So far as pig iron makers are concerned, they 
have not been at all affected by the tem rary relapse in warrants 
at the close of last week, and now that there is a renewed upward 
movement in the Glasgow and Middlesbrough markets, followin 
the very large reduction in stocks shown by the last publish 
returns issued by the Cleveland Ironmasters’ Association, there is 
a general belief that prices will continue to advance for some time 
to come, although it is more than possible there may be occasional 
fluctuations in speculative iron. There were numerous inquiries in 
the market for all descriptions of pig iron, both merchants and 
consumers being evidently anxious to place out orders; but sellers 
do not care to entertain business, except from lar customers, 
and makers generally show less and less inclination to entertain 
further orders of any weight or for anything like forward 
delivery. For Lancashire pig iron, makers are now quotin; 
about 55s, to 56s., less 24, for forge and foundry, de beret 
equal to Manchester; and although they are not selling at all 
largely atthese figures, the deliveries on account of contracts already 
upon their books are quite sufficient to take away the iron they are 
at present producing, and they have really very little to offer. In 
district brands, Lincolnshire is now practically the only iron obtain- 
able in this market, Derbyshire makers having quite withdrawn 
from their quotations, and where there is any of this last-named 





brand to be got it is through second hands at prices which are more 
a matter of arrangement than a fixed quotation. For Lincolnshire 
iron, makers are not quoting anything under 55s, to 56s., less 2}, 
for forge and foundry delivered here, and in some instances 1s. per 
ton above this figure is being asked. Outside brands offering here 
have also further advanced in price, good foundry brands of 
Middlesbrough being firm at 68s, for net cash, delivered equal to 
Manchester, whilst for Scotch iron, of which, however, very little is 
obtainable except through second hands, prices average about 66s. 
for Eglinton and about 70s, for Glengarnock delivered at the 
Lancashire ports. 

In hematites there is no very large business doing, but prices 
are firm at 84s, 6d. to &85s., less 24, for good foundry qualities 
delivered in the Manchester district. 

In the finished iron trade there is a good steady business doing, 
but prices are scarcely following the upward movement in the raw 
material, and local makers are still sellers of bars at about £7 5s. 
per ton delivered in the Manchester district. Necessarily, how- 
ever, there is a tendency to stiffen, and in one or two cases local 
makers quote £7 10s., whilst for North Staffordshire qualities there 
has been a further advance, £7 15s, being now quoted for some 
brands delivered here. 

In the metal market there is a continued brisk inquiry for all 
descriptions of brass and —— manufactured ‘ends and with 
makers already so heavily sold, the stiffening up in prices, to which 
I have referred in previous reports, has, — the past week, 
resolved itself into a general advance of fd. per Ib. for ey 
consumers in this district. Even at the advanced prices it is diffi- 
cult to place orders for anything like early delivery, as in many 
descriptions of goods makers are already fully sold for the next 
three or four months, 

There is no material change to report with regard to the 
engineering trades of this district, all branches being kept fully 
employed with orders in hand, whilst new work is coming forward 
in sufficient quantity to insure continued activity for a considerable 
time ahead. 

The Unbreakable Pulley Company, of Manchester, has intro- 
duced a simple, but at the same time an important, deviation in 
the construction of cone pulleys. As well known, thereis always a 
tendency on ordinary cone pulleys for the belt to run up against 
the next largest step, often to such an extent as to turn up the 
edge of the belt, | considerably impair its driving power. To 
overcome this disadvantage the company is constructing cone 
pulleys in which each step overhangs the one below a little, by which 
arrang t the tendency of the belt to run up against the next 
larger step is entirely prevented, as the edge acts as a guide to keep 
the belt in its place. is slight alteration in the construction of 
the cone pulley has proved so effective for the purpose for which 
it has been designed that, unless specially ordered to the contrary, 
the company now makes all its cone pulleys to this design. 

The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held at Manchester on Tuesday, and there 
was a numerous attendance of members, Mr. G. C. Greenwell, the 
retiring president, occupying the chair. Mr. T. D. Grimhé, who is 
connected with the large colliery firm of Messrs. Richard Evans 
and Co., of St. Helens, was unanimously elected as president for 
the ensuing year. In the report dealing with the operations of the 
Association during the past twelve months, which was submitted to 
the meeting and adopted, special reference was made to the pro- 
posal for the erection of anew dock at Garston, which was con- 
sidered at a special meeting of colliery owners held in Manchester. 
At this meeting Mr. Hewlett detailed an interview with Mr. Findley 
with regard to the pro new dock, and the following resolu- 
tion was passed:—‘‘ That this meeting thanks Mr. Hewlett for 
calling the coal proprietors together on the proposal made to him 
by Mr. Findley for the Grand North Wales oy! Company, 
and is of opinion that the coal trade should support the company 
in endeavouring to obtain powers to construct a new dock at 
Garston, and that this meeting is in favour of that course, provided 
that no preference be given as to unloading or otherwise, and that 
the Is. ca maximum railway rate be continued in perpetuity with 
a 3d. dock charge—where not payable—in all the docks, both old 
and new, without any guarantee as to quantity, and_ that further 
preliminary negotiations be left in the hands of Mr. Hewlett.” 

The wages’ question in the coal trade is again coming to the 
front, and this time it is coupled with shorter hours of labour. In 
the West Lancashire district the miners have sent in a formal in- 
timation requesting the employers to take into consideration the 
application for a further advance in wages and a limitation of the 
working-time to eight hoursa day. In other Lancashire districts 
meetings of the men have been held and resolutions have been 
passed to a similar effect, so that it is probable when the confer- 
ence of miners meets next month at Swansea a gencral determina- 
tion will be reported from the miners in this district to support a 
united movement for enforcing a further advance in wages and the 
eight hours’ question. . : 

In the coal trade there is still only a very indifferent business 
doing in all the better qualities suitable for house fire purposes, 
and although there is but a restricted output generally, supplies 
are considerably in excess of requirements. The pressure of 
surplus stocks upon the market is necessarily giving an easier tone 
to prices, and since the commencement of the month colliery pro- 

rietors, in many cases, have shown a readiness to give way on their 
list rates to effect temporary sales. Other descriptions of fuel for 
ironmaking, steam, and general manufacturing purposes are in 
fairly brisk demand, especially all descriptions of engine fuel. 
Steam and forge coals meet with a ready sale at fully late rates, 
and upon them there has been a more or less general advance in 
prices, collieries in the West Lancashire districts having put up 
their list rates 6d. per ton. At the pit mouth best coals —— 
lls. 6d.; seconds, 9s, 6d. to 10s.; common coals, 7s. 9d. to 8s. 6d.; 
burgy, 5s, 9d. to 6s. 3d.; best slack, 5s, to 5s, 6d.; and common, 
4s, 3d, to 4s, 6d. per ton. 

For shipment there is only a very moderate demand, and good 
qualities of steam coal delivered at the ports on the Mersey do not 
average more than 8s. 9d. to 9s. 3d. per ton. 

Barrow.—The hematite pig iron market is still very brisk, and 
plenty of orders are being offered; but during the week several 
fluctuations have taken place in prices, but not to any material 
extent. Prices went down ls. per ton, from 73s. 6d. to 72s. 6d., 
for mixed numbers of Bessemer iron, at which figure they remain 
firm, while No. 3 forge and foundry qualities are quoted at 71s. 9d, 
per ton net f.o.b, Business has not been done on a large scale 
during the week, because makers have not much iron which they 
can dispose of. Stocks have been reduced by upwards of 50,000 
tons since the beginning of the year, and further reductions are 
likely to be effected. There are indications of a large demand for 
Bessemer iron on foreign account, and the belief is entertained 
that if the foreign demand shows much life, with stocks at their 
— low point, prices will perforce advance to at least the 

gure they touched in 1880—1 to 130s. per ton. This is, of 
course, contingent on a foreign demand which at present does not 
exist, but which is looked upon as not only a possibility but a 
probability in the early future. In the meantime all available 
means are being employed to put in blast additional furnaces and 
increase the output of pig iron. 

The steel trade has shown further improvement during the week, 
and on the basis of an increased and a pressing demand, heavy 
sections of rails have advanced to £6 10s. per ton, light sections to 
£7, and colliery sections to £7 10s. per ton. Much life is shown 
in the steel shipbuilding material trade, and orders are as plentiful 
as ever, although makers are so situated with present contracts, 
that they cannot entertain new ones. Prices have advanced for 
plates to £9 10s, per ton, and for angles to £8 10s. per ton. Steel 

lates for boilers are uP at £10 10s, per ton. Billets, tin-plate 

rs, nome, slabs, and blooms are in brisk demand at a 
prices. Heavy steel castings, which are a new feature of this dis- 
trict’s trade, are in full demand. 

Shipbuilders and engineers are very busy, and there is a good 
demand for new tonnage, although material for construc- 








some large orders will be placed in this district before 
hristmas. The Pacific Steam Navigation Company’s steamer 
Arequipa will be delivered by the Naval Construction and Arma- 
ments Company to her owners on Saturday, and during the week 
this company handed over to Messrs, Lamport and Holt their new 
oma “— in advanced in pri d ordi liti 
ron ore has vanced in price, and ordinary qualities are 
quoted at 14s, 6a. per ton net at mines, while 17s, is the price of 
the best samples, which are difficult to buy. 


tion yrsperee has advanced in prices enormously. It is ex- 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

FURTHER armour-plate orders have been received by Messrs. 
John Brown and Co, and Messrs. Charles Cammell and Co. They 
are for two first-class cruisers for the Argentine Republic, the con- 
struction of which has been entrusted to Messrs. Laird Brothers, 
Birkenhead, 

A series of meetings is being held in South and West Yorkshire 
to agitate for the further advance of ten per cent. in wages, and 
the reduction of hours of labour to eight per day. Mr. E. Cowley, 
resident of the Yorkshire Miners’ Association, Mr. Benjamin 

ickard, secretary, Mr. Wm. Parrott, treasurer, Mr. J. Murray, 
Mr. James Walsh, and Mr. D. Burnley, have spoken at Monckton, 
Hanging Heaton, Bottom-Boat, Broughton-lane, Altofts, and 
Leeds. Similar resolutions have been at the various places, 
It is not anticipated that the men will bave any more difficulty 
in obtaining their new demand for more w: than they had in 
securing the last; but there is some trouble in store over the 
second point, particularly as the resolution is worded,‘ from bank to 
bank.” At every limited y ting I have attended duri 
the last six months, the complaint has been made that each rise in 
wages is accompanied by less work, and that the royalty and other 
expenses of a colliery being the same for a large output as a small, 
the coalowner is greatly handicapped in the market. 

The colliery owners of West Yorkshire have already held a meet- 
ing to consider the advance, as well as the reduction of the hours 
of labour. After some discussion, it was decided to acknowl 
the receipt of the letter, and to inform the men that until the 
employers had ascertained what was being done in other 
vg of the country they could take ne action in the matter. 

e South Yorkshire Coalowners’ Association have as yet held 
no meeting, but there is little doubt they will be brought 
together in a few days. A conference is to be held at 
Newport in a few days, when some 260,000 miners will be 
represented. At that conference the delegates will have before 
them the decision of the coalowners throughout the kingdom. A 


further advance in the price oi coal is anticipated on an early date. 
1888, at 5s. 6d. to 6s. per 


Hard coal, which was sold in September, 

ton, is now fetching 8s, and 8s, bd. per ton, with a steady demand. 
Small coal is stated to be very difficult to get, slack selling at 
1s, 3d. to 1s. 6d. advance on the prices of last November. The 
house coal trade is not quite so active as that in steam fuel, and 
the significant sign of loaded trucks on the line again shows that 
the supply has more than met thedemand. The peculiarity of the 
coal trade is that the extraordinary demand for steam coal has 
caused a larger output of house coal than the market required. 
This, of course, has caused the house coal market to be depressed. 
Indeed, it is stated that at this moment the retail prices of 
domestic fuel are not more than from Is, 3d. to 1s. 6d. in excess of 

it year. 

The rise in iron noted last week still continues. While I write 
the quotations for hematites are 85s. to 87s. per ton, foundry 
67s. 6d., and forge 65s., all at Sheffield. Merchants’ special quality 
Bessemer steel billets were at £7 15s, per ton on Seater ; they are 
now 2s. 6d. to 5s, higher. Steel railway tires are £10 5s. to 
£10 7s. 6d. and axles £9 15s. to £10 per ton. Very heav 
contracts are coming forward from the Indian railways, which will 
keep the market firm, and no doubt prices will go still higher. All 
the railway material manufacturers are full of work. Mr. George 
Turton, of the Patent Buffer Works, Saville-street, is booked well 
forward in orders for his new releasable plunger side buffer. 
These are large enough to keep him busy for the next half-year. 
A considerable number are for new locomotives for home railways. 
the larger portion, however, being for the Colonial markets and 
the Argentine Republic. 

A largely-attended meeting of steel smelters was held at Sheffield 
on Saturday, the object being to secure an advance of wages and 
better the condition of the men generally. An address was given 
by Mr. John Hodge, secretary of the Steel Melters’ Association, 
whose head-quarters are at Glasgow. The men decided to join 

, Pennsylvania, 
Mr. x 


the society. 
A paragraph, hailing from Readi has been 
oing the round of the press to the effect that ay ped has 
invented a new process by which he makes steel from the raw pig 
iron in five hours. It is added that ‘‘the firm is now sending to 
Sheffield, England, where the manufacturers are using it to make 
cutlery, and the company is backed by 5,000,000 dols. capital.” I 
know nothing about the dollars, and quite as much about the steel. 
The result of inquiries made this week failed to discover a ~~ 
manufacturer who knew anything of the Reading steel except by 
reading about it in print. 

The new wr of Sheffield, to be elected without opposition on 
ree is Alderman J. B. Jackson, steel and file manufacturer, 
of the Etna Works, Savile-street. He is the eldest son of the late 
Mr. Samuel Jackson, of Carlton House, Attercliff, better known 
as ‘‘ Chevalier” Jackson, by his having had conferred upon him 
the Cross of the Legion of Honour by the Emperor Napoleon III. 
in 1865, in connection with the Paris Exhibition of that year. His 
son received a similar distinction in 1873, when he was honoured 
with the ‘‘Order of Francis Joseph,” in connection with the 
Vienna Exhibition of that year. Mr. S. Jackson died in 1867, and 
his brother, Mr. Robert Jackson, who was Mayor of Sheffield in 
1857, and Master Cutler in 1858 and 1859, died in 1873, since which 
date Mr. J. B. Jackson has been the senior partner in the firm of 
Spead and Jackson, whose business was established in 1774, and 
has been carried on uninterruptedly until the present time. Mr. 
Jackson was Master Cutler in 1879, and took a great interest in 
the Trades Marks Bill, which was then engaging the attention of 
the Cutlers’ Company, and had several interviews with various 
members of the Government on the subject, in reference to im- 
portant clauses sought to be inserted in the Bill. Mr. Jackson is a 
gentleman most highly esteemed in the Sheffield and South York 
shire district, and will make an admirable Mayor. ; 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE is still a great deal of excitement in the Cleveland iron 
market. The upward movement was, however, checked somewhat 
last week. On Wednesday lators began to realise, and by 
the end of the week No. 3 had fallen from 58s, 9d. per ton to 
56s. 9d. Since then the ironmasters’ statistics for October have 
been issued, showing a reduction of stocks much greater than was 
anticipated, and the market has consequently more than recovered 
its former position, At the market held at Middlesbrough on 
Tuesday last there was not much business transacted, but prices 
advanced rapidly ; No. 3 g.m.b. was sold at 60s. per ton, but with 
merchants the general quotation was 59s, 6d., and forge iron 
realised 58s, 6d. It is not at all unlikely that still higher rates 
will have to be paid before long, as iron is very scarce, and makers 
a or nothing to dispose of for the next three or four 
mon 

Cleveland warrants are cmally 5s. at least below Scotch, but of 
late the difference has become less and less, until last week they 
were really slightly dearer. The price on Tuesday was the same 
as for Scotch iron, viz., 59s, 6d, per ton. 
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The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store on October 3lst was 161,714 tons, a reduction of 14,142 tons 
during the month. At Glasgow on the same date they held 
984,219 tons, a decrease of 19,212 tons. 

Shipments of pig iron from Middlesbrough during October were 
exceptionally large, reaching 108,906 tons, or over 1000 more 
than in any previous month. ‘The chief items were as follows :— 
Scotland, 22,558 tons’; Germany, 45,195 tons; Holland, 13,390 tons; 
Norway and Sweden, 4613 tons; and Italy, 6520 tons. The total 
quantity o' factured iron shipped was 19,071 tons, of which 
6983 tons went to the Argentine Republic and 1258 tons to India. 
Exports of finished steel reached 26,142 tons, India taking 
9547 tons, whilst Uruguay, Cape Colony, Russia, and Turkey each 
took over 2000 tons. . 

The ironmasters’ returns for October show that 102 furnaces were 
in blast, sixty of which were producing Cleveland and forty-two 
hematite iron. The total make of pig iron of all kinds was 
238,172 tons, an increase of 10,409 tons, com with September. 
The stock of pig iron in the whole of the district on October 31st 
was 254,269 tons, my | a decrease for the month of 50,665 tons. 

The only change in finished iron is an advance of 5s. per ton in 
angles. Quotations on Tuesday were as follows :—Common bars 
and sbip-plates, £7 15s. per ton; best bars, £8 5s.; and ship angles, 
£7 10s., all f.o.t. at makers’ works, less 24 per cent. di t. 





The makers of malleable iron have been obliged to advance their 
prices further in consequence of the rise in pig iron and in the cost 
of fuel. This latter reason is that which affects makers to the 
greatest extent at present, especially in cases where they have had 
over short contract arrangements for coals, and the prices of coals 
are gradually going higher. There is a fair inflow of orders, but 
not to such an extent as at some former times this year. There 
can be little doubt that the great rise in prices is having a deterring 
effect upon the placing of new business, The prices are as 
follows:—Common bars, £7 12s. 6d. to £7 17s. 64.; best bars, 
£8 2s. 6d. to £8 7s. 6d.; hoops, £8 15s., sheets, £9 19s.; angles, 


———. 
————— 


finds immediate sale, and stocks are nowhere to be met with, 
Prices for forge pig stand at M. 65 p.t.; those for bars have been 
fixed at M. 170 p.t. Also the wire and wire nail industry is enjoy- 
ing a brisk sale just now. 

The situation of the Austro-Hungarian iron trade continues to 
be highly favourable, animated activity prevailing in all branches, 
Great confidence is maintained regarding the duration of the pre- 
sent flourishing state of things, which is even looked upon 
asa precursor to a still more general and prosperous eleva- 
tion in the spring. Although this may be going a little 
too far, yet there is no denying that prices are advancing at a 





’ 

£7 12s. 6d.; and nail rods, £7 15s., all less 5 per cent, di t. 
Merchants report that the warehouse trade is good, and is expected 
to increase as the month advances. 5 
The steelmakers have generally advanced the wages of their 
workmen, who are now working steadily. They have ty of 
employment. The prices of steel have again been ad d. Ship 


tr ce, The demand for pig is still exceeding produc- 
tion ; the rolling mills are also vigorously employed, and orders for 
bars, hoops, sheets, &c., coming in abundantly. A further im. 
—_ can be reported rding the French iron market 

emand having again increased in all branches, while orders are 





plates are at £9 per ton, boiler plates £10, angles £8, and bars 
£8 10s., all less 5 per cent. discount for delivery in the Pps ne 
istri The principal makers state that they have booked orders 
at the full advanced rates. ; 
The coal trade is in a liar state, The inland consumption 
at ironworks and foundries is very great, but the export trade 





There is a good demand for steel rails, heavy sections at £6 10s. 
at works, and steel ship-plates are £8 10s. per ton. 
It will be within the recollection of all who attended the recent 
meeting of the Iron and Steel Institute at Paris, that great and 
meral interest was taken in the discussion on ‘‘ Water-gas.” 
e subject was introduced by Sir Lowthian Bell with his usual 
force and ability, hut his conclusions were energetically disputed 
ty Mr. Sampson Fox, of Leeds, and other members. In the end 
r. Fox offered to allow Sir Lowthian free access to the water-gas 
lant at his works, and every facility to test the same, and report toa 
uture meeting of the Institute. It was understood that this offer was 
accepted, and that the members were todelay forming any opinion in 
the matter until a new communication was received. Inasmuch asa 
large number of persons areinterested either practically or financially 
in the question, all these are naturally inquiring when the new 
seri te ama leah ed made. If the expected report is to be 
laid before the spring meeting of the Institute, there is not much 
time to lose. The experiments ought to be exhaustive, and ought 
to determine the value or otherwise of water gas once and for ever. 
Some of those interested have since suggested that probably Sir 
Lowthian, in accepting Mr. Fox’s invitation, scarcely realised how 
much time and labour might be required to make a complete and 
satisfactory investigation, and that if so, and perhaps in any case, it 
would be better conducted by some person or persons not pecuni- 
oe | interested, and who not taken part in the controversy, 
ow that the demand for iron-making minerals is again v 
strong, and miners proportionately difficult to deal with, attention 
is being given to every means whereby larger quantities can be 
obtained with fewer hands. Rock drills seem i be getting more 
and more into use. There are now to be had excellent hand-power 
machines capable of perforating the hardest rocks, with certainly 
greater economy than can be obtained by using hammers and 


chisels. The yes 
prejudice on the of the men. They fear that the value of 
their labour will lessened by the general introduction of such 
machines, and i op them, either covertly or openly. 
This prejudice in times like the present, when labour can obtain 
its own terms, can only be overcome by capital asking for no 
advantage beyond increased output. If miners are provided with 
machines gratis, and allowed the same piece-work price for 
machine as for hand drilling, they will be found presently to be 
earning much higher or to be working less time. In this 
way only can their opposition be overcome—in good times, at all 
events—and the value of machine drilling pad and established. 
The ae whether the limestone used as a flux in blast fur- 
naces should be previously calcined or not is being again much 
—— It is b In eee J Maw 4 one, ———— as it has 
riodically risen, without being fully disposed of, for twenty years 
9 more. Mr. Charles Cochrane’s paper just read before the fosti- 
tution of Mechanical Engineers is the present cause of revival. 
The general opinion among those conversant with the subject 
seems to be that there is an advantage in increased output of 
pig iron from each furnace supplied with lime instead of lime- 
stone; but that the cost of calcining is about equal to the saving 
in coke. Increased output for a given cost per ton is accom- 
panied, of course, by a diminished proportion of establishment 
charges, and this is a distinct advanta Nevertheless, the 
practice does not a to grow. Several firms in the Cleveland 
district have tried it only to abandon it; and only two are con- 
tinuing it at present. In one of these cases the ironstone and 
limestone are charged together into the kilns, and so calcined. 
This is a very convenient plan, but is accompanied by some risk 
of fluxing taking place prematurely in the kilns. This would 
happen if the heat rose above a certain degree, and in that case 
the kiln would have to be partial:y pulled down before its charge 
could be withdrawn. 


difficulty in introducing them arises from 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has again been much excitement in the pig iron market 
this week, and a very large business. As was foreseen, the fluctu- 
ations are now of greater extent, and more frequent than they 
were when prices were lower, and as the fluctuations become 
greater in their limits, the excitement of the market does not in 
any way decrease. It is well known that there is a powerful ‘bear’ 
element in the market, against which it would be impossible to 
maintain prices, were there the least signs of a falling off in the 
egitimate trade. The statistical position is strengthened quite as 
much by the Middlesbrough figures as by those of Scotland, and 
this week we have had Cleveland pigs selling in our market at pre- 
cisely the same figures as Scotch pigs. The past week’s shipments 
of Scotch pigs were small, being only 6280 tons, against 7862 in 
the same week of last year, and of this quantity, the United States 
took 300 tons; Holland, 790; Germany, 505; Italy, 360; and Aus- 
tralia, 322; the coastwise shipments having been 3463 tons against 
2502 tons. There is no change in the it of the producti 
There has been an active business in hematite iron, the prices of 
which are higher, as well as those of Cleveland and Scotch. 

The ironmakers have in a number of cases again advanced 
their prices, which are as follows :—Gartsherrie, f.o.b. at Glasgow 
per ton, No. 1, 75s.; No. 3, 65s.; Langloan, 76s. and 66s.; 
Coltness, 75s. and 65s.; Summerlee, 75s. and 65s.; Calder, 72s. 6d. 
and 62s. 6d.; Carnbroe, 64s. and 60s.; Clyde, 70s. and 60s.; Monk- 
land, 61s. and 60s.; Govan at Broomielaw, 61s. and 60s.; 
Gle: ock at Ardrossan, 75s. and 64s.; Eglinton, 62s. 6d. and 
61s. 6d.; Dalmellington, 62s. and 61s.; Shotts at Leith, 72s. 6d. and 
64s.; Carron at G mouth, 76s. and 66s, 

There were shi from Glasgow in the week six locomo- 
tive engines and tenders for horn, ued at £20,000 ; ma- 
chinery to different places worth £12,800; sewing machines, 
£1042; steel goods, £16,000; and general iron manufactures, 


There is a fair business at present in the placing of fresh orders 
in the engineering and machinery men the articles in 
question being generally of a miscellaneous character and for 
export. There are a few cast iron pipe orders in the market 
for localities in England, but our founders do not expect to get 
much of this class of work from across the Border. The shipbuilders 
and marine engineers have booked several contracts in the course 


re 





of the past week, but there is at present no pressure to place this 
class of work. At the moment, indeed, the freight market is in 
rathera disappointing state, and there is therefore not the same 
inducement to contract for new vessels as there was a few months 


ery | and Taff Vale fusion Bill is again promised ; hints are thrown out, 


PP to be diminishing at present. This is ascribed to the con- 
stant advances in price necessitated by tbe rises in the colliers’ 
wages, by which the cost of coals here has become relatively 
greater than on the Tyne, which enables the Newcastle district to 
cut out our shippers at the t. This is regarded as a very 
serious phase of the trade, and it is likely to tell adversely ere 
long. fi the meantime the prices are maintained. Free at —- 
in Glasgow Harbour, main coal sells at 9s. ~~ ton; splint, 10s, 9d. 
to 1ls.; ell, 9s. 3d. to 9s. 6d.; and steam, 10s. 6d. to 10s. 8¢. 

There has been t activity in the past week in the Glasgow 
copper market. erchants report that the upward turn in prices 
brought out quite a large amount of business from consumers. 
There has also been a brisk market for tin. 

During October, eighteen vessels, with a tonnage of 32,333 tons, 
were launched from Clyde shipyards, against fourteen vessels of 
40,685 tons in the same month of 1888. The output for the three 
quarters of the year reaches 268,215 tons, compared with 223,908 
in the corresponding period of last year, and 165,906 in 1887. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE general prosperity of Wales, and the good standing of its 
staple trades, in Glamorgan a promise a large amount 
of parliamentary business. e airis thick with rumours. A Bute 
but I cannot endorse this. An amalgamation between the Rhymney 
and the Taff Vale, and the Barry dock and railway, is credited 
with an intention to make a bold bid for fortune y 
important line of rail. I have always advocated a Taff and Rhym- 
ney amalgamation as the best possible course for the development 
of the coalfields and the interests of shareholders, and if, with 
this, the Bute interest could be blended, the triangular e- 
ment would be an admirable one, and the little disagreements and 
hampering of business disappear. , 

Appearances this week are favourable to the belief that the 
partial decline in the steam coal trade is atan end, The tonuage 
taken up at the Bute Docks this week has been very large, and a 

total is certain. Last week there was an average export, and 
wansea and Newport totals were sustained, though the coastwise 
consignments of the latter showed a falling off. 

Considering the lull, which at one time looked ominous, prices 
have kept up remarkably well. I have not seen a quotation under 
13s. for steam, and the favoured steam coalowners, who ny 
command a shilling more than the others, still quote 13s, 6d. 

coals are at 1ls. 9d., Monmouthshire at 1l1s., and small 

steam at 6s, 3d. 
House coal is, as I foreshadowed, advancing. This week large 
coal was firm at 12s, 9d. to 13s.; small, very firm at 9s, 9d. Coke 
is advancing at 21s. and 22s., and special foundry 25s, 
I hear that a large increase of coke ovens at Treforest is being 
planned, and shall not be surprised if this is followed at other places. 
The iron and steel trades are very brisk, and the supply is a long 
way behind the demand. During the last week there have been 
numerous exports of rails to Norway, Rosario, Buenos Ayres, and 
Monte Video, also of sleepers and fish-plates, and the home demand 
for rails is rising perceptibly. Ironmasters are busily occupied in 
getting in foreign ore, and most of them are well placed for winter 
stock, even at present rate of business, The requirements of tin- 
plate makers upon our steel works are incessant and large, and not- 
withstanding most energetic efforts on the part of ironmasters, the 
supplies are much too short. 
n all directions the works are being carried on with a great deal 
of spirit, and it is gratifying to note that now the holiday making 
is at an end there is little absenteeism to complain about, The 
prospect of a winter's trade in all departments is secured, and 
the com tive comfort cf a large ——- safe beyond all 
doubt. For many years the iron trade has not been so hopeful. 
A good deal of credit is due to the working men for their read 
acceptance of the advance. Excellent relations are now established, 
and the men openly rely upon another advance, offered voluntarily, 
should business justify it, ; 
Tin-plate makers complain of the advance of raw material, and 
in degree ironmasters suffer likewise, Coke and foreign ore, 
higher wages, increased rateable value, all reduce the profit. 

Pig iron has been subject to rapid fluctuations of late. The 
latest quotation for Glasgow warrants is 59s. 6d., though some 
sales have been at 60s. Middlesbrough bars fairly come up to the 
same figures, and hematites to 72s, 6d. Welsh bars have again 
advanced. List prices are £7 10s. to £7 15s, Sheet iron is at 
£9 5s. to £10. Steel sheets have touched £11. Steel rails are now 
at £6 5s. to £7 10s, for heavy, and £7 5s, to £7 10s. light. 
Tin-plate blooms are selling at £6 7s. 6d. to £6 12s. 6d., and the 
quotations in several places for bars are £7 for Bessemer; Siemens 
bars are quoted at £7 2s, 6d. to £7 10s. 6d. 
The continued advance of steel is a source of great anxiety to 
tin-plate makers, and business is much hampered. Buyers also 
have to contend with the serious fact of lessened make and —s 
stocks, and those are the best off who have placed business for ' 
for — indicate, if anything, a substantial advance in price 
all round. 
Last week the shipment of tin-plates from Swansea alone totalled 
69,150 boxes, while only 33,000 came into stock. Stocks are now 
nearly 40,000 boxes less than on Wednesday last. In addition, 
make has been limited by the impossibility of getting steel bars, 
and now a strike at an important works is threatened. 
Latest prices are:—Cokes, lis, to 15s, 3d.; Bessemers, to 
15s. 9d.; Siemens, to 17s. 
The market at the Exchange on Tuesday was very strong, but 
business was conducted with great care. 

The inquiry into the loss of the Cardiff steamship Zephyr is 

being held before the stipendiary, Mr. T. W. Lewis. 
The new coalfield of the Dowlais Company is yet unsettled. It 
will most probably be at Aberdare Junction, but the difficulties in 
the way of adjustment, settlement with various landlords, questions 
of wayleave, Ke., are somewhat akin to the annexation of a pro- 
vince. The colliery world is still waiting for good news from the 
Caerphilly Valley. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE steady demand in all branches of the Silesian iron business 
justifies the supposition that the present favourable condition will 





ao 





ing in more freely. The union of the Longwy furnaces has 
been strengthened by the joining of two other works, This con- 
vention comprises no less than twelve blast furnace companies, with 
twenty-nine furnaces in full blow. The term of this convention 
which would be of great importance to the stability of the French 
iron market, has been fixed for ‘another five years. 

The Belgian iron business has remained uncommonly firm, Bars 
have been raised from 130f. to 150f. forinland and abroad; thus, bars, 
No. 3, for export have been raised at one stroke by 17‘50f. These 
advances are chiefly due to the rapid rising of the raw materials ; 
forge pig, for instance, stands at 65f. to 70f. The firm tendency 
maintained on foreign markets creates the feeling that the present 
favourable state will be of some duration, and that higher prices 
still may be expected towards the end of the year. Girders, 
hitherto much neglected, have at last been able to join in the 
general advance. Sheets have been sold at 190f. f.0.b, Antwerp, 
equal to about 180f. p.t. at works. Present prices are :—Luxem- 
= foundry pig, No. 5, 67f.; Charleroi good forge quality, 75f, 
—65f. in September ; grey, 65f.—55 in September; Luxemburg 
forge, 65 to 70f.—55 to 60; bars, No. 1, 150f. for home and abroad— 
in September 132 to 135 ; bars, No. 3, 170f. for inland and abroad, 
Girders for inland, 150f.—130; for export, 145 to 150—125 ; angles, 
160f.—145. Sheets, No. 2, 180f.—170 in September ; No. 3, 270f.; 
thin sheets 220.—200 last month ; steel plates, 220—against 195 to 
205in September. Steel rails cost 150f. f.o.b. Antwerp. On the 
Belgian coal market great firmness prevails ; steam coal is in very 
good demand. Some uncertainty has been caused by the labourers’ 
movements, Best coals range from 10 to 12f.; seconds, 8 to 10f.; 
best household, 11 to 14f. t steam coal, 17 to 19f. and even 
up to 21f.; coke, 25f. 

There is a strong upward movement on the Rhenish- Westphalian 
iron market; indeed, it was uncommonly animated last week. The 
enhanced prices were carried everywhere, and for some articles a 
further advance was fixed. Iron ores in the Siegerland and Nassau 
district continue brisk of sale, and the mines are in vigorous out- 

ut. The same holds for Lorraine minette. Roasted steel stone 
is noted M. 15 to 16 p.t. at mines, brown and other sorts going 
down to 13 and 14, while minettes of Lorraine are noted M. 3:30 
to 2°40 p.t. 

The crude iron business was very lively, and prices show a further 
upward inclination. Home and foreign demand for spiegeleisen 
is very good, and there is already a fair request coming forward 
for the second quarter of 1890. Prices have again been raised 
M. 3 p.t. since last letter. There is a large demand for forge pig, 
and orders were booked up to May, 1890. Foundry pig, basic, and 
Bessemer, are in very fair request, and prices continue to move in 
an upward direction. For spiegeleisen—10 to 12 p.c. grade— 
M. to 81 is noted i poed — quality, M. 76 to 78; No, 2, 
73°50 to 74°50; No. 3, M. 66. oundry pig, M. 82 to 83; No. 2, 
74; No. 3, 69 to 70. Basic, M. 65 to 68, and higher. Bessemer, 
M. 74 to 78, in some cases M. 80. Luxemburg forge pig is sold at 
present at 70f. p.t. at works. Healthy activity prevails in the 
malleable iron trade; makers are very busy, and rather indepen- 
dent of new work. Bars are briskly called for, and maintain their 
— A very good business is doing in plates and sheets, the 
atter having been in uncommonly active demand for some time. 
Hoops have gained in briskness, and makers are booked forward 
up to the first quarter of the coming year. 

In the wire trade no change for the better has taken place, prices 
remain stationary in spite of the continued rise of the raw materials, 
Foundries, machine, and wagon factories are in good employment. 
For November 8th tenders are invited for 904 wagons, and on the 
16th inst. thirty-five locomotives will be given out. At the latest 
tendering M. 147°50 to 147-80 was the lowest offer for rails. Steel 
a touched M. 138-60 p.t. at works. Latest prices per ton at 
works, are—good merchant bars, M. 162°50 to 165; angles, 
M. 172°50; girders, M. 135 to 140; hoops, M. 175 to 180; bars in 
basic and Bessemer, M. 170 to 175; boiler plates, M. 215 to 220; 
tank ditto, 190; Siegen, thin sheets, M. Ko to 215; plated in 
stee], M. 190; tank ditto, M. 175; iron wire rods, common quality, 
M. 145 ; drawn wire in iron or steel, M. 145; wire nails, M. 168; 
rivets, M. 240; steel rails, M. 145 to 150; fish-plates, M. 158 to 
170 ; steel sleepers, M. 145 to 150; complete sets of wheels and 
axles, M. 340.; axles. M. 240 to 245; steel tires, M. 235 to 250; 
light steel rails, M. 140 to 150. 








UNIVERSITY COLLEGE, LONDON.—A series of evening discourses 
on selected branches of applied chemistry will be delivered during 
the winter months in the Chemical Theatre. They will be illus- 
trated b ——- and diagrams, &c. The discourses will be 
delivered on Wednesday evenings at eight o’clock, commencing on 
Wednesday, December llth. The series of discourses will be 
opened with a short address by Sir Lowthian Bell, Bart., F.R.S., 
D.C.L., president of the Society of Chemical Industry, &c., who 
will take the chair on the occasion of Dr. Wright’s first discourse 
on December 1]th. Course I. will consist of two discourses by Dr. 
C. R. Alder Wright, F.R.S., December 11th and 18th, on scientific 
investigation as applied to the manufacture of iron and steel. 
Course II. three discourses by Dr. Ferdinand Hurter, vice-president 
of the Society of Chemical Industry, January 15th, 22nd, and 29th 
—(1), on fuel ; (2) and (3), the sulphuric acid chamber and process, 
with modern theories of the chamber process, Course III., a dis- 
course on the applications of organic chemistry in some of the more 
recent developments of the coal tar colour industry of dyeing and 
of therapeutics, by Dr. Adolf Liebmann, February 5th. Course IV., 
two discourses by Watson Smith, F.C.S., F.LC., Lecturer in 
Applied Chemistry in University oy February 12th and 19tb, 
on the applications of chemistry to domestic economy and sani- 
tation. 
THE JUNIOR ENGINEERING SocieTy.—On Friday last a party of 
members of this Society visited Messrs, Willans and Robinson’s 
engine works at Thames Ditton. Mr. Willans received the visitors, 
and conducted them over the works, which are now rapidly 
approaching completion after rebuilding, much consideration having 
evidently been given to their present convenient arrangement. 
The many features of interest in connection with the manufacture 
of the Willans central valve engines were pointed out, and the 
machinery for the execution of the high-c work necessarily 
involved in their details was seen in operation upon them, An 
exhaustive explanation of the principles of the engine was given 
with the aid of a model. Elaborate preparations for conducting 
both engine and dynamo trials are being made at these works, 
On the testing two of the — were teen running, and 
indicator diagrams were taken and distributed amongst the visitors. 
The conspicuous steadiness with which the engines ran, although 
working at a high rate of speed, was much remarked. e 
particular engine used for the trials which were recorded in the 
“* Proceedings ” of the Institution of Civil Engineers was also seen ; 
its parts having been separated for examination, showed how satis- 
factorily it had worked, the surfaces appearing in excellent coa- 
dition. At the conclusion of the visit a cordial vote of thanks was 
to Mr. Willans for his kindness in receiving and showing 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Oct, 29th, 1889, 


Tue main facts in the iron situation to-day are 
these:—Large orders for steel rails, bridge 
plate, car iron, and wrought iron pipe have been 
placed since last Monday at full prices, Western 
markets are very strong, and small buyers con- 
tinue to place orders for winter delivery, 
wherever they can find makers willing to sell iron 
or steel at present prices for winter delivery. 
The mills are everywhere oversold, and furnace 
capacity is almost overtaken. Buyers for Pitts- 
burgh steel users have been here this week placing 
orders for steel billets. The demand at Cleveland 
for Lake ore is very heavy, and vessels are barely 
able to execute all the orders placed, Chicago 
markets are very active for all kinds of crude and 
finished iron and steel. 

The large crops and good prices for farm 
products have stimulated a demand for all 
manufactured products, The rush of business 
throughout the entire Mississippi Valley, a distance 
of 2000 miles, is unprecedented in American 
history. So far this year 4500 new industrial 
enterprises have been started in the twelve 
Southern States, and capital and enterprise find 
abundant reward in the wide diversification of 
industries in progress there. In the Rocky 
Mountain region, gold and silver mining opera- 
tions are pushed with fresh zeal, and the silver 
mines are counting with much confidence on con- 
gressional legislation which will create an addi- 
tional market for 2,000,000dols. worth of silver 
bullion per month, 

The distribution of lumber has been very large, 
and ae under the increased output of mills in 
nearly developed sections have been in favour of 
buyers. House building and factory building has 
been prosecuted with great earnestness this year, 
the outlay for all building purposes in New 
York and _ Philadelphia alone aggregatin 
100,000,000 dols. In the latter city 9000 two an 
three-storey brick houses have been erected since 
January lst. The demand for tools, machinery, 
equipments, &c., has exceeded that of former 
years, and skilled labour is fully employed, but in 
certain sections there is a surplus of common 
labour. The two great labour organisations, viz., 
the Knights of Labour and the Federation of 
Labour, are now considering the advisability of 
joining hands in a general eight hours strike next 
spring. It has been in contemplation for three 
years, The Knights meet next month in Atlanta, 
Ga., and the Federation in Boston, December 10th, 
Employers feel somewhat annoyed at the prospects 
of a general strike ata time a there will in all 
probability be such a great and urgent demand 
for labour. A decision will be arrived at by 
December 15th. The impression is that should a 
strike be ordered, it will be confined chiefly to the 
building trades. Employers have not considered 
the propriety of yielding to the demand for an 
eight hour day. Eight hour laws have been 
passed in about ten States, though none of them 
are effective. 

The price of ferro-manganese has advanced 
witbin a short time from 65 dols, to 90 dols.; 
spiegeleisen, from 32 dols. to 40 dols. Steel rails 
have advanced 5 dols. per ton within a few months, 
and steel blooms and billets nearly as much. 
Bessemer pig has made several jumps, and is now 
preparing for another. Pig iron makers have 
made several slight advances during the past few 
months, and are now refusing to book orders for 
future delivery, excepting at an advance of 25c. 
I~ ton over the quotations of two weeks ayo. 

é Philadelphia meeting of the Eastern Pennsyl- 
vania bar iron takers last week did not result in 
an advance being declared, but this is likely to 
occur at the meeting to be held next week. Nails 
have advanced 10c. per keg within thirty days, 
and the producing capacity is fully employed. 
The wrought iron pipe makers met in New York 
last week. Prices are being held at outside figures, 
The market is threatened with a further advance, 
and the matter hinges on this point. If pro- 
jectors and builders decide to anticipate early 
spring requirements, and place their orders for 
this purpose this month or early next, prices will 
make another advance, which will be large or 
small, according as railway builders determine to 
act, Should railway requirements for the spring 
be covered in November and December, it will 
ay result in a further advance, not only in 
material entering into the manufacture of steel 
rails, but it will have a reflected influence upon 
all iron and steel products, Not for years has 
the iron and steel-making capacity of this country 
been so crowded, Our shipbuilders have more 
work on hand than they can execute. Car 
builders are crowded with work, and the railway 
companies are making preparations to place 
orders in December for rolling stock to be de- 
livered early in June. One bridge iron company, 
within thirty miles of this city, has orders for 
thirty-five bridges, upon which work has not yet 
been started. 

In Western Pennsylvania there is a great degree 
of activity, and mills are crowded with work for 
the winter, and there is consequently more or less 
trouble anticipated with workmen who are not 
working under wages schedules. Last week two 
thousand blast furnace workmen of the Shenango 
and Mahoning Valleys met at New Castle, Pa., 
and formulated a demand for a 10 per cent. 
advance in wages. If they are successful in 
securing it, this action will probably be imitated 
by the workmen in other localities, and this will 
probably lead to a demand for higher wages 
among the coal miners, who for two or three years 
past have been ground down to the lowest rates 
paid for +r 3 years, While the labour question 
is not at all a threatening one here, still the 
advancing tendency in the iron market will 


naturally bring it to the front. Nearly all the 
iron and steel workers, however, are under the 
sliding scale, 


Last week the New York Central Company 
ordered 20,000 tons of steel rails in Pennsylvania ; 
rices supposed to be 31 dols. at mill. The Read- 
ng Railroad Company is about placing an order 
for 3000 coal cars, At Pittsburg enormous quan- 
tities of freight are now awaiting the arrival of 
cars, ere isa car famine in many sections of 
the country, and not much likelihood of any 
immediate relief. The excess of exports over 
imports for September was 11,461,000 dols, 





The directors of the Pennsylvania Compan 
will declare their semi-annual dividend at the 
rate of 5 per cent, per annum, That company is 
making extraordinary expenditures for improve- 
ments all along its vast system. The company 
will erect an eleven-storey office building, of 
mammoth proportions, in this city, 








NEW COMPANIES. 
TuE following companies have just been regis- 
tered — 


Aston Metal and Rolling Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £25,000, in £5 shares, to carry 
on business as metal rollers, iron and brass- 
founders, engineers, and general manufacturers 
of metals, The subscribers are :— 


A. Spencer, 2, Beacon-bill, Camden-road, clerk .. 
F, ain, 6, Belmont-road, West Green, 
cler! oe 0 300. a6) - 60 on at em Geo we 
N. 8. Croc kes, 7, Kensington Park-buildings, law 
GREEN bh a oe ea: 8 on. 08 6a. C0 40 
uF. or 10, Percy-villas, Northumberland- 
Ce ee Pre ee a ee ee 
H. F. Hepburn, 7 and 8, Pancras-lane, stationer 
W. J. Lane, 10, Pelworth-street, Battersea, cashier 
W. Fowke, 80, Kenilworth-road, E., clerk .. .. 
The number of directors is not to be less than 
three nor more than five shareholders, The com- 
pany in general ae will determine remu- 
neration. Solicitors, essrs. Davidson and 
Morrison, 40 and 42, Queen Victoria-street. 


National Electric Supply Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £100,000, in £5 shares, 100 being 
founders’ shares, to carry on in England and else- 
where the business of an electric lighting and 
power supply company. The subscribers - — 





1 
1 
1 
1 
1 
1 
1 





T. V. Wentworth, Wentworth Castle. Barnsley .. 78 
B. C. V. Wentworth, Wentwor'h Castle, Barnsley 24 
8. D. Waddy, Q.C., 54, Temple.. .. .. .. «. 
*Dan Rylands, Shepcote, Barnsley, bottle manu- 
ica \ak bene ae me ce as se co Bae 
*T. Robinson, Moor-Allertou, Leeds .. .. .. 60 
*Walter Emmott, Halifax, electrical engineer .. 60 
*C. H. Cobbold, M.E., Dodworth .. .. .. .. 60 


The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares or £250 stock; remuneration, £200 per 
annum to the chairman, and £100 per annum to 
each other director. Office, 12, Coleman-street, 





Simplex Railway Patents Syndicate, Limited. 
This syndicate was registered on the 29th ult., 
with a capital of £2000, in £1 shares, to acquire 
the business of dealers in inventions relating to 
the working of railway points and signals, carried 
on by Joseph Hill and others at 2, Great George- 
street, S.W. The subscribers are :— 


THE PATENT JOURNAL. 
Condensed trom the Journal of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


28th October, 1889. 
= Worp-suiipine, &c., Apparatus, E. J. Starr, 


ussex. 

16,966, Enpiess Aprons of Reapinc Macuines, T. 8. 
. ow. 

16,967. AppiTions to Surps’ Bertus, W. P. Hoskins, 


Dg. 
16,968. Fish Hooxs, R. 8. Bartleet and H. W. Tonks, 
Birmingham, 
16,969. ORNAMENTING BepsTeEaps, M. F. C. and F. R. 
Baker, Birmingham. 
— PsotooraPHic Cameras, W. Tylar, Birming- 


m0. 
16,971, SteamM-BorLeR Water Inpicator, J. Murrie, 
gow. 
16,972. Macuinery for Potisnina Matt, M. Byrne, 
ublin. 
16,973. Branpine Woop Spoors, J. and D. Clayton, 
Halifax. 


16,974. InpicatINc Measurements of CLorus, B, A. 
Bates and J. Wood, Huddersfield. 

16,975. Gutty Taaps, A. Bland, Halifax. 

16,976. Securina Raitway Rais, J. Blackburn, Man- 


chester. 
16,977. Ustnc Smact Coxe, J. A. Yeadon and A. Mid- 
eton, " 
16,978, Conpuctors for ELecrric Traction, J. M. M. 
Ww, 


unro, A 

16,979. ANNEALING Steet Incots, T. Doughty, Coat 
Bridge, near Glasgow. 

16,980, GREENHOUSE Borers, H. Jayes, Leicester. 

16,981. Mzans for Poriryina Water, A. Green, Chad- 


lerton. 
— System of Cotourtne, C. H. Wilkinson, Man- 


chester. 
16,983. Bepsteaps, J. and H. J. Brookes and G. Higgs, 
Smethwick. 
16,984. Comn-FREED APPARATUS, J. Hope, London. 
—, KitcHen Aso Pan and Cinper Sirter, R. Smith, 
ndon. 
16.986. Gengration of Steam, W. A. Thoms, Scotland. 
16,987. Or, Spray Lamps, G. Rose, G Ow. 
16,9°8. Reservorn Penno.per, J. Darling and R. 
Starke, Glisgow. 
16,989. CigaRgETTE Moutupieces, W. H. Sharp, London. 
16,990. Kays, W. H. Bond, London. 
— Inpoor Swine, R. 8. Spiegel and E. F. Lulham, 
mdon. 
16,992. Stocknes, L. Friinckel, London. 
16,993. Reversiste Broom Hanpiz, G. Green, 
London. 
16,994. Dinner Pvartes, G. Lilwall, Stratford-on-Avon. 
16, , Detiverixa Mitk, T. and J. W. Marne 
ndon. 
16,996. EmBeLuisHinc Fret Merat, A. 8. Tanner and 
A. P. Godart, London. 
—, Pomps, A. Légé, C, A. Remané, and A. T. Job, 


nden. 
16,998. Hincep Cup or Fasrenine, F. E. V. Taylor, 

mdon. 
16,999. Apparatus for Piayinec a Game, 8. Gillson, 

on. 
=. Hanp Lamps or Lanterns, T. E. Franklyn, 


ndon, 
, Gas Licut Apparatus, &c., F. H. Crittall, 
ni 


on. 
Sprine Hinogs, J. 8. Stevens and C. G. Major, 





Joseph Hill, 85, Merrow-street, Walworth, engi- 17,002. 

WF en. cc ne Ge bess se e6 “es 00 Oe 1 ‘Lon on. 
“1, P.0 bon he ay Fong Sen ge ; ed Sarety Bicycies, D. Carter, 
Gi Riau Cs Gree Geopetect << | at nde ee oem a7 
of Gas tenn, Waist tene, echentd = peng seen oo SicnaLtixc Tarogts, A. T. M. 
sre hm alin: tied els tiesbeeadih thoes. ; 17 006. Secunina Srergotyres to Buocks, D. Reid, 


The number of directors is not to be less than 
two, nor more than three; the first are the sub- 
scribers denoted by an asterisk and George 
Wells, J.P., of Goldington Lodge, Bedford; the 
remuneration is to be a commission of not less 
than 2} upon the net profits as the company in 
general meeting may determine. The first 
directors are to hold office for seven years, Soli- 
citor, Mr. R. W. Hudleston, 59, Pall Mall. 





Alexandrowsk Engineering Company, Limited. 

This company was registered on the 30th ult., 
with a capital of £25,000, in £10 shares, fifteen 
being founders’ shares, to acquire the Alexan- 
drowsk Iron and Brassfoundry and General Engi- 
neering Works, at Alexandrowsk, South Russia, 
The subscribers are :— 


John Galsworthy, 12, Old Jewry, solicitor .. .. 
H. A. Marshall, C.E., 107, Guildford-street, W.C. 
E. H. Galsworthy, 2, St. Ann’s-villas, Notting 

DE 06 ce 45 66 Ne 68 “6m 40 
JLR den, 20, G Park, Camberwell .. 
A. B. Moyes, 84, Windsor-road, Forest Gate, clerk 
H. Galsworthy, 8. Cambridge-gate .. .. .. .. 
E. J. Carson, Rydal, Surbiton Hill Park .. .. 


Registered without special articles, Registered 
office, 12, Old Jewry-chambers. 
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W. H. Bailey and Company, Limited. 

This company was registered on the Ist inst., 
with a capital of £100,000, in £50 shares, to carry 
on business as hydraulic engineers, brassfounders, 

and machinists, The subscribers are:— 
Shares. 
H. Bailey, Albion Works, Salford, engineer .. 1 
J. Bailey, Albion Works, Salford, «ngincer .. 1 
T. Lawton, Salford, cashier... .. .. .. .. 1 
Lindemann, Albion Works, Salford. engineer 1 
Lawson, Albion Works, Salfurd, manager .. 1 
W. Brothman, Albion Works, Salford, c.erk .. 1 
Jane D. Bailey, Eccles... .. .. .. « 1 


The number of directors is not to be less than 
two, nor more than five; qualification, twenty 
shares, Mr. W. H. Bailey is appointed managing 
director, at a salary of £1000 per annum, 


Ww. 
A. 
w. 
G. 
Ww. 
J. 





Markham and Company, Limited. 


This company was registered on the 31st ult. 
with a capital of £60,000, in £10 shares, to acquire, 
ee terms of an agreement between C. Paxton 

arkham, of Chesterfield, and John Whitehead, 
of Preston, the business of Oliver and Company, 
Limited, of the Broad Oaxs Ironworks, Chester- 
field. The subscribers are:— 

Shares. 


*C. P. Markham, Chesterfield .. .. .. «2 « 
*J, Whitehead, Preston .. .. 12 oo oc 
T. Haslam McKean, Bolton .. .. .. «. 
Robt. Whitehead, Knutsford .. .. .. .. .. 
J. A. Macdonald, Chesterfleld .. .. .. .. oe 
Hi, Gadler, Chesterfield... .. .. os co co os 
J.G Knighton, Chesterfield .. .. .. ee 


The first two subscribers are appointed directors, 
Solicitor, Mr. F, Parker Rhodes, Rotherham, 


tt at tt tt bt et 





17.007. Rac Exoarves, H. Hoebern, London. 
17 po Pooy and Steam Motor Enoine, H. Haedicke, 
ndon, 
17,009. Loca Ventitation for Removine Dust, W. 
Tattersall, London. 
17,010. Prosectices for Smatt-arms, E. Palliser, 
London. 


17,011, Fire-arms, L. M. R von Markhof, London. 
17,012. Corr Presgerver, C. D. Pitcairn, Streatham. 
17,018. Scissors, H. J. Haddan.—{F. Beckman, Ger- 


—. 
17,014 Canvas VaLvesand Pacxrnos, G. Schuseil and 
. Le Noir, don. 

17,015. Por, &c., with Jomsrzp Lip, E. Schmolle.— 
(B. Durafor, bie og 

17,016. Vuxt Peo for Barres, F. Day, London. 

17,017. Fires, L. Miiller and the Company Deutsche 
Patentfeilen-Fabrik, Meyer, Focke and Co., London. 

17,018. Vacuum Pans, W. K. Bruce, London. 

17,019. Can Movers, A. J. Boult.—(L. B. Gifford and 
J. B. Bell, United States.) 

17,020. Brank Carrriposs, A. J. Boult.—(#. Pacht- 
mann, Germany.) 

17,621. Lerrer Figs, W. P. Thompson.—(The Office 
Speciality Co., United States.) 

17,022. Arn-MOISTENING APPARATUS, W. P. Thompson. 
—(&. H. C. Oehimann, Gerinany.) 

17,023. Steam Enaines, A. J, Boult.—(A. Gretschani- 
noff, Russia. 

17,024. Perroteum Motors, A. J. Boult.—(M. M. 


tien, Germany. 

17,025. Removine Stains from Cxots, &c., I. Bucholz, 

London. 

17,026. Brtttarp Tastes, &c., G. F. Howard, London. 

17,027. Busine for Beer, &c., Taps, A. Martin, 
London. 

17,028. FIRg-EXTINGUISHING GRENADES, A. Martin, 
Loudon. 


17,029. Socks for Boots, A. Bruckner, London. 
17,030. Hats, A. Bruckner, London. 
17,031. Drymno Tea Leaves, &c., Propuce, W. Jackson, 


on. 

17,032. PortaBLe Scarrotps, H. H. Lake.—(A. 7. 
Nygren, Sweden.) 

17,033. VaporisErs, &c., W. P. Duncombe, London. 

17,034. Hypraviic Rivetrinc Macarnes, ©, A. 
London, 


29th October, 1889. 


17,035. Swmorest, G. D. A. F. Wilson, London. 

17,036. Securine Ratuway Coacn Doors, W. John- 
stone, London. 

17,087. Locks, C. M. Stiner, Manchester. 

17,088. Tanks, W. Devoll, Erd: n. 

17,089. Gas and Ort Stoves, W. B. Dick, G we 

“_ Cases for FLuip Extincreurs, W. H. Hannay, 


lasgow. 
17 041. DispLayinc ADVERTISEMENTS, M. Anthony, 
London. 
17,042. Distnrectant, J. Jackson, Birmingham. 
17,048. HorsesHors, R McBride, Glasgow. 
—_ QuaprupLine the Exeansion of Srram, W. W. 
‘wood, jon, 
17,045. InsuLation of Execrric Wires, F. Morley, 


17,046. Veneae W. Robson, Durham. 

17,047. Sprine for Securrne Groves, &c., M. Hilton, 
Prestwich. 

17,048. Portizre Rops and Firrines, W. Hitchman, 
Birmingham. 

17,049. Farg-coLtectine Boxes, &c.,J. H. Hawthorn, 


icester. . 
17,050. Gas VaLve, H. Barlow-Massicks and W. Crooke, 
anchester. 
17,051. Kxrrtmva Macatnes, 8, W. Eden and H. W. 


Scothon, Nottingham. 





17,052. Supptyinc Arm to Moves, J. R. Stott, Man- 
chester. 


17,053. Sprainkuiers, T. Coates, Manchester. 

17,054. Manuracture of Sopium Cagponate, &., J. 
Pointon, Huyton. 

17,055. MaNnuFAcTURE of ALKALINE Manoanates, J, 
Pointon, Huyton. 

17,056. Mascvacrons of ALKALINE Sivicates, H. 
Pointon, Huyton. 

ee. ag ot Potieys for Rotter Burp, G. H. 

yde, 
17,058, Pennotpers, A. J. Gillam, Putney. 
i, Conpensine Rovines of Woot, &c., E. Priest, 


lax. 

17,060. ExecrricaL Furnaces, T. Packer, Wolver- 

17,061. SrorrERING Borries, H. Provis, Glamorgan- 

so Mryer’s or Sarety Lamps, W. F. C. Ward, 
7m: 


ae, Borrt.es for REFRESHMENT Bars, &c., F. Ulffers, 

ndon. 

17,064. Giass States, G. Scott, Glasgow. 

17,065. Moutpine or Castino, F. D. Taylor, London. 

17.066. Game of Sxrtt, Hon. W. Grimston, London. 

17 067. Woop Screws, C. D. Rogers, London. 

17,068. Rerurninc the OverFLiow of Bezr to the 
Barret, J. Corney, London. 

17,069. Hypraucic Orcan Biowers, A. W. Speed, 
London. 

17,070. ApveRrTisinc APPARATUS, H. F. Meyer, Liver- 


Bavancine oF Stipe and Piston Vatves, J. 


Thom, Live 

17,072. Stzam Generators, &c., J. Thom, Liverpool. 

17,073. Curixc Corns, H. C. Harrison, London. 

17,074. Taeatinc Waste Pickie from GALVANISING 

orks, T. Turner, Birmingham. 

17,075. Evecrric Currents for Heatine Rivets, P. 
Haden.—(H. H. Bales, Bast Indies.) 

17,076. SappiEs, J. Christophe, London. 

17,077. Stream Borters, C. Gorton, London. 

17,078. Erection of HorticutturaL Buitprinos, D. 
McKellar, London. 

17,079. Breeca Mecuanism for Guns, A. Welin, 


on. 
17,080. CLockxs for ApveRTisinc, &c., F. Redman, 


on. 

17,081. Game of Skit of the Pczzie Typgr, J. M. 
Wright, London 

17,082. Game, J. M. Wright, London. 

17,083. Access to Ramways, H. J. Allison.—(R. 2. 
Hazard, United States.) 

17,081. Furnace for Generatinc Heat, V. W. 

Blanchard, London. 

17,085. Steam Enoine, V. W. Blanchard, London. 

17,086. Apparatus for GeneRaTInG Stgzam, V. W. 

Cc) » London. 
am Feepisc Saeets of Parser, E. Dummer, 


ndon. 

17 088. OpeRATING MecHANICAL Devices ELECTRICALLY, 
W. E. Irish, London. 

17,089. Rapip Maceration of Witp Broom, F. 
Globotschnig, London. 

17,090. Mounts for Trape Marks, &c., W. Holland, 


on. 
17,091. Rartway Sarety Wacon Courtine, 8S. Hayward, 
London. 
17,092. Lamps for Sitenattinc, H. Chapman.—(H. 
aslin, France.) 
= Packine Rops of Sream Enornes, J. Smith, 


on. 
17.094 Winpows and Casinos, T. James, London. 


17,095. RecuLators for Watcues, 8. McNamara, 
London. 
17,096. Practice and other CarTripces, H. Andrews 


and J. O'Kelly, London. 
17,097. Raitway, &c , WHEELS, J. A. Facer, London. 
17,098. CapsuLe for Pacxine Dry Carmicats, J. O.me, 


mdon. 

17,099. Merat D:su, &., Covers, F. J. Candy, 
London. 

17,100. Fasteners for Corsets, G. and A. Gent, 


London. 

17,101. Motive Power Generators, E. W. De Rusett, 
London. 

17,102. Drivise Mecuanism of VeLoc:pepes, 8. 
Summerfield, London. 

17,108 Frre-EXTINGUISBING AppaRaTus, R, T. V. 
Valkenburg, London. 

17,104. Loom.-, 8. nd and T. Brook, London. 

17,105. HoLLow-warg, J. B. Curtis and J. W. Mackin- 
tosh, London. 

17,106. Stgam Hammers, J. A. Facer, London. 

17,107. Writixc Paper, H. F. Campbell, Surrey. 

17,108. Bepsteaps, F, Hainsworth, London. 

17,109. Steam Hamers, J. A. Facer, London. 

17,110. Car VentiLators, O. H. Taylor and J. J. Coger, 


mdon. 
17,111. Hich Expiosive Prosectitr, F. W. Dodd, 


mdon, 

17,112. Snow Provans, F. F. T. Scheffler, London. 

17,113. CLamps for Boor Laces, M. N. Bailey, R. H. 
Porteous, and W. C. Cocking, London. 

17,114. Necktie and ScaxF Ketarners, J. Potterton, 
London. 

17,115. TeteaRapH Apparatus, F, X. Bachmann, 


London. 

17,116. Corn-FREED APPARATUS and Musicat Box, J. 

ess, London. 

17,117. PaoroaraPpuic Piates, 8. Pitt. — (IW. Reece, 
Barbadoes 

17,118 Evecrricat Transrormers, L, Paget and C. J. 
Kintner, London. 

17,119. Transportinc Eartu, H. H. Lake.—(B. V. 
Garces, Madri ‘.) 

17.120. Pocket Lamps, E. B. Koopman, London. 

17,121. Brick and Tire Macaines, L. B Kennedy, 


mdon. 
17,122. Carpina Macuines, A. J. Boult.—(G. Scrive, 


rance, 
17,123. Separatine, &c., Ores, W. P. Thompson.—(0. 
ilharz, Germany. 
17,124. InTeRRUPTiNG Devices for ELecticaL Circuits, 
P. Th —(The Westingh 


- P P Blectrie Co, 
United States ) 
17,125. Carts for Cartpren, T. Kendrick, London. 
17,126. Harr Pins, C. Walter, London. 
17,127. Automatic Kennel for ANimaL8, T. 8. Hurman, 


ondon. 
17,128, Epucatroxat Map, R. A. Cuthber, Londvn. 
17,129. Game, H. E. Boywer, London. 
17,130. Sarety Letrer Caprnet, M. Lees, London. 
17,131. Batu Pozzv«, 8. 8. Ellis, London. 
17,132. Printine on the Sunraces of Bacs, E. W. 
Cownie, London. 
17,132. Hoox for Coupine, &c., RarLway Wacons, A. 
. Lower, London. 
17,134. Burnine Foet, &c., and Consuminc SMOKE, 
J. Jones, Manchester. 
17,185. Vatvesand VaLVE-cEaR, J. Wheelock, London, 
17,1386. Conpensina Enaine, F. C. Simpson, F. Strick- 
land, and G. Kingdon, London. 
17,137. Uncummine and Tagatine Frax, E. J hnson. 
—(T7. Burrows, France.) 
17,188. ELgecrro-maGnNetic .Rinos, F, C, de Boytres, 





on. 
bag Inpicatine Apparatus for VessELs, T. Tanner, 
don. 
17.140. Propuctna INFLAMMABLE Gas, A. A. Fritz, 
London. 
17,141. Manuracturine ArticLes from Pop, D. H. 


‘erguson, on. 
17,142. ELecrro-macNetic InpuctTion Apparatus, L, 
Bollmann, London. 


80th October, 1889. 
17,148. New Lip Action for Casgs, J. Figorski, 
Sheffield. 
eo, Topacco Prrgs, &c., I. N. and J. H, Ainsworth, 


don. 
17,145. Guiptnc Crrcies of Compinc Macutnes, F. 
Ambler and J. Hayton, Biadford, 
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17,146. Woxspow Sasx Frame, J. T. Mattison, South- 
ampton. 

17,147. Mawvuracture of Fiaurep C.orss, G. Mort, 
Bradford. 


17,148. Movutprne PLary and FLancep Cy.inpers, &c., 
M. E. Gallon and T. Maxwell, Gateshead-on-Tyne. 
17,149. Mountinc Drawinc-orFr Rotuers, J. R. Hoyle 

and H. Smith, Bradford. 
17,150. Construction of Borrts Brusues, C. Turner, 
field. 


17,151. A Prime Mover, E. Walker, Rotherham. 
17,152. Srzam Borer Fursaces, E. Collinge, Man- 


chester. 
17,158. Strprve Rue for Towper Catcutations, J. H. 


¥ , G Ow. 

17,154. ee Piatror™ at Sza, J. Perry, London. 

17,155. Trirop for Sunveyine Opgrations, F. W. J. 
Palmer, London. 

17,156. WHEELBARROW, J. Houghton, Wolverhampton. 

17,157. Frame for Hotpine Pive Fasrics, T. R. Kay 
and R. C. Young, 

17,158. Sream Borer Water Levert Recuiatine 
Apparatus, J. Murrie, Glasgow. 

17,159. Barret or Tower Bors, W. Sanders, Bir- 


17,160. REMOVING Ivx from Pen Nias, R. W. Western, 
London. 

17,161. Meraric Jornts for FLancep Pipgs, R. Baird, 
G 


iw. 
17,162. Gas Merers, D. Orme, Manchester. 
17,163. Lusricarts, W. Brinck, Manchester. 
17,164. Psc Tors, W. Douslin, Huddersfield. 
17, see Toot for Watce Movements, T. Baxter, 
ndon. 
17,166. ApvERTistnc, A. Reoch, Dundee. 
17,167. Maxmye Movutps, J. Breeden and Co. and F. 
Breeden, Birmingham. 
17,168. Doors, J. , London. 
— FURNACES Sream Borers, E. Palmer, 


e 
17,170. Ventitatinc Beer Barres, A. J, Woolrych, 
irmingham. 


‘irming] : 

17,171. Gas Recutator, R. Hutchinson, London. 

17,172. OnNamENTING Lace Epoines, J. Truman, 
London. 

17.173. Convertiste Cuioaks, O. Goldstein and W. 
Fowler, London. 

17,174. ApsusTaBLE Umprecva Ratt, N. T. E. Wood- 
ham, London. 

17,175. Lapexs, M. H. C. Simpson, Glasgow. 

17,176. Mountine Srrixes of Viotins, A. Koechlin, 


on. 
17,177. Apparatus for Measurina Liguips, F.S. Foley, 


orwic 

17,178. Attoyrisc Metats by Vapours, F. Wicks, 
London. 

17,179. Vetocrprpss, G. G. Lusher, Londo 

17,180. ProsectiLe Retarpine Devices, 
AH. Eichbaum, France ) 

17,181. SteaM-BoILER Furnaces, J. Cousins, Liver- 


17,182. Umprewias, W. Bland, London. 

17,183. Exursrrmnc Goons, W. H. Gulliford, London. 

17,184. Fitterrnec Saccuarine, T. O. Easton and A. 
Watt, Liverpool. 

17,185. Preumatic Guns, A. J. Boult.—(#. Bichbaum, 
France: 


.) 
17,186. Cammxey Cows, I. Edelbaum, London. 
17,187. Liguip Heater, D. Appleton, Manchester. 
17,188. Brakes for Tram-cars, &., D. Walker, 


jon. 
17,189. Guazep Frames, T. C. March, London. 
17,190. Urizistne Power in Water Supriy Pipss, J. 


n. 
A. J. Boult. 


i , Ayr. 

17,191. WeatHer Bars or Dravent Exctiupers, I. 
Holmes and J. Crabtree, Keighley. 

17,192. Roors, H. C. Board, Bristol. 

17,193. Pexcrt Hoipers, F. M. Coleman, London. 

17,194. Prate Warmer, R. W. Boyd, London. 

17,195. Trusses for Hernia, J. Fowler and F. Albon, 


mdon. 

17,196. Rar-way Wacow Covriinc, J. B. Schiner, 
London. 

17,197. Fotpisc Rockinc Tent, M. B. Forbriger, 
London. 


17,198. Lances for War Purposrs, 0. Pitsckke, 
London. 

17,199. Vewzer Saws, D. P. A. Mersing. London. 

17,200. TRavgeLLERs’ SamMPLE Bacs, W. P. Burton, 


mdon. 

17,201. VeLocrpepes, W. J. Cocks, London. 

17,202. Appress Carp or LapeL, C. 8. Williams, 
London. 

17,203. AuromaTic Musica Instruments, J. M. Farmer, 
London. 

17,204. CoLournrnec Matrers, O. Imray.—({The Farb- 
werke Griesherm on Main, Wilhelm Noetzel and Co., 
Germany ) 

17,205. Oprarnine Zinc by E.ecrrotysis, A. 8. Elmore, 


ndon. 

17,206. Kerpinc Bep-ctorags in Proper Position, 
A. F. White, London. 

17,207. Botries, W. H. Stubbs, London. 

17,208. PorTaBLe Fire-rscape, J. E. Woodley, London. 

17,209. Fastentrxes for Neckties, E. Edwards.—(0. 
Heinrich, Germany.) 

17,210. Boots, Gimblett, Son, and Co., Limited, 
London. 

17,211. Kitws or Ovens for Burxino Bricks, W. 8. 
Akerman, London. 

17,212 Boxes for Batts or Reets of Corton, T. 
Bastin, London. 

17,218. Jusopes and Pastiites, T. B. Blyton and F. A. 
Astley, London. 

17,214. Union for Pipes, R. Stange, A. Klinkgig, and 
G. Schilling, London. 

17,215. Matwrarninc the Tevsion of Daivina Cuarxs, 
G. L. Morris, W. T. Wilson, and N. H. Strickland, 


17,216. Covers for CLostinc Marnoues, &c., of StkAM 
Borers, &c., B. Haigh, London. 

17,217. Recovery of CuLorine from the Resipvat 
Liquors of the Ammonia-sopa Process, F. M. Lyte 
and J. G. Tatters, London. 

17,218. Propuction of Hyprocutoric Actp, F. M. Lyte 
and J. G. Tatters, London. 

| Evaporatine Apparatus, G. G. B. Cresswell, 

ndon. 

— DistTRIBUTION of MeptcaTED Powner, F. A. Roe, 

ndon. 

17,221, ELectric TrLePHonic Apparatus, H. L. Todd, 
W. F. Melbourne, J. Thompson, and R. E. M. Mostyn, 
London. 

17,222. CANDLE-HOLDERS, T. Wohlmuth and F. Zoelch, 
London. 

17,223. Cotournrne Martrer, H. H. Lake.—(Wirth and 
Co., Germany.) 

Slat October, 1889. 

17,224. Braces, 8. Beckett and T. Townshend, Man- 
chester 

17,225. Umprewas, F. J. Kinder, Manchester. 

17,226. Hotpinc Down Spinpue, J. E. P. Scott, Man- 
chester. 

17,227. Fire ExtincuisHinc SprinKuer, T. Witter, 

chester. 

17.228. Automatic Measurixe Tap, J. L. Corbett, 


Ow. 

17,229. Propuctne Matrices from Typg, J. Sturrock 
and G. D. Macdougald, Dundee. ; 

17,230. Towic Dravcut, J. Thomas.—(A. Krudtz, 
Denmark.) 

17,231. Lepericatoxs for Srppiyrxe Ort to CYLINDERS 
of Stram Enaines, 8S. O'Neill. Manchester, 

17,232. DisTILLInG Minera O1zs, N. M. Henderson, 


17,233. SHapine Woop, J. Craig, Glasgow. 
17,234. Printino Pressrs, R. Galland-Mason, Douglas 
a — Cc. G. Syn Manchester. 
7,236. Compositions for Capes, G. E. - 
lottenburg, near Berlin. 4 wiesioaeiekid 
17,237. Pire Fasrics, H. Scott, Bradford. 
17,238. Lappers, F. B. Bear, London. 





17,239. Keerisc Mats in Position, F. Ryley, Bir- 
im. 

17,240. Envetorss, J. Wood, West Stockwith, near 
Gainsboro’ 


17,241. Jomvrep Stays for Hoops of PERAMBULATORS, 
. P. Yarwood and H. Fenny, Birmingham. 
17,242. Formunc ScREw THREADS on CrRCULAR OBJECTS, 
T. Taylor and H. W. Hill, Nottingham. 
17,243. Door Locks, E. Hollanders, Southsea. 

17,244. WasHas_e Linino, J. H. E. Cramp, London. 
17,245. Sarery Bars for Raruway SicNaLiine Appa- 
ratvus, J. P. O’Donnelly and W. Smith, London. 
— Borer, &c., Furnaces, J. Whittle, 


on. 
17,247. OrnacutarR Puzzte, J. Parkes, Birmin; 
ee Se Cus, E. Winstanley and J. 


on. 
17,249. Strrrups, R. W. Western, Bath. 
17,250. Inx-pot, R. W. Western, Bath. 
17,251. Saips’ Boats, A. Hunnable, London. 
17,252. Evecrric Seconpary Cexus, F. M. A. Laurent- 
Cély and I. A. Timmis, London, 
7,258. CrusHinc Mrs, J. N. and W. Paxman, 


Lang, 


on. 
17,254. PortaBLe Press for Hay, &c., W. Parker, 
d 


on. 
17,255. Caurn, G. E. Squire, London. 
— Manvracture of Breap, &c., R. W. Penrose, 
n. 
,257. Frocr-Testinc Apparatus, W. A. Thoms, 
Alyth. N.B. 
= Gas Propucers and Furnaces, &c., G. Scott, 


laagow. 
17,259. Bassoons, Havtsoys, &c, J. C. Mewburn.— 
(La Société A. Lecompte et Compagnie, France ) 
17,260. Hotpers for Incanpgscent Lamps, W. H. Oak- 
London. 
. Bicyere and Tricycte AtracuMeEnts, H. J. 
Haddan.—({(M. Mavet-Metcalf, France.) 
17,262. Srivices, H. J. Haddan.—({Z. L. Le Breton, 


France.) 

17.268. Waste Apparatvs with Batt Action, H. J. 
Haddan.—(L. L. Le Breton, France 

17,264. Soup Inxs, &c., A. Melville and F. Whitcomb, 
London. 

ot Composition for Sotes of Boors, L. E. Scafe, 


8. 

17,266. Tapers of Soap, E. C. Blackett, London, 

17,267. Heatine Arr, G. A. Mower, London. 

17,268. DispLayvinc ADVERTISEMENTS, H. H. Lake.— 
(A. de Alba, Madrid. 

17,269. Hypro-METALLURGICAL Apparatus, W. D. 
Bohm, London. 

17,270. SHearinc Woot, &c., W. Silver and N. Cohen, 
London. 

17.271. Apparatrs for use as a Fire-escape, G. W. 
Thomas, London. 

17.272. Propuction of CuLorine, P. de Wilde and A. 
Reychler, London. 

17,273. Facitrratine WaLkinc and Ronwixe, N. Yagn, 


ndon. 

17,274. Erecrric Switca, G.S Grimston, London.— 
(F. Jacob, ——.) 

17.275. Gaverne Liguips, E. E. Horley and F. Sedgley, 
London. 

17,276. Exvecrricat Socket, &c., G. and W. Donovan, 
London. 

17,277. Stoppers for Botries, J. Burbridge, London. 

17,278. Maxine Biscuits, C. M. J. B. de Bournonville, 


mdon. 
17,279. Maxine Metatuic Cartriposs, A. Greenwood, 


mdon. 
17,280. Liwe Kiiys, L. Blumer and J. Tait, London. 
17,281. Mecnanism of Looms, W. Macllwraith, 


Glasgow. 
— Securine States on Roors, W. MaclIlwraith, 
iw. 


17,283. Trres, G. J. Packe, London. 

17,284. Pranerarium, J. G. , London. 

17.285. Paper Fits, H. Friedrich, London. 

17,286 Gas Lamps, H J. Peck.—(H. G. Downton, New 
South Wales 


17,287. Steam-BorLers, F. C. Winby, London. 

17,288. Grie Appiiance, B. Languth. — (Measieurs 
hse a nn, Germany.) 

17,289. Exursitine WINNING Numbers, W. S. Gratwick, 


mdon. 
17,290. Game, H. H. Jondou-Bell, London. 
17,291. Toy, A. W. Saxton, London. 

7,292. ANTI-FRICTIONAL GeaRinG, L. A. E. Hebert, 


mdon. 

17,298. Box for Transport of Fruit, &., J. H. Par- 
sons and J. de G. Bourgaize, London. 

17 294. Tricycte for Lanp and Warer, C. Huelser.— 
(G. Pinkert, Germany.) 

17,295. Gas Morors, P. Niel and A. Janiot, London. 

17,296. Gas Recutator, H. Brown, London. 


lst November, 1889. 


17,297. Recorpisc Apparatus, H. G. O'Neill and J. 
Gilmour, London. 

17.298. Orpwance Prosectites, C. E. Kelway, 
London. 

17,299. Opextnc Wixpows like Doors, R. Aitken, 
G 


iw. 
—— Potato Raismnc or Getrixo, G. M. Mountford, 
wi 


e. 

17,301. Mecnanicat Kwitrixa, H. Igel and J. Ludding- 
ton, Newcastle-on-Tyne. 

17,302. Comprnxp Bassrvet and Matt-cart, W. Powell, 
Birmingham. 

17,308. Surps’ Bertus, H. H. Chilton, Birmingham. 

17,304. Maonettinc Macuinges, A. Smallwood, Bir- 
mingham. 

17,305. Drivixc Cua, J. Beardmore, Birmingham. 

17.306. Reorstertno Score in Games, A. 8. Garvie, 


Glasgow. 

17.307, Reaping Macuines, J. and J. Fairbairn, 
Glasgow. 

17.308 Cy.tinpers Coverep with Ispra-rupeer, J. 
Tullo, Glasgow. 

17,309, Umpretta Hanpurs, W. Odlin, Sheffield. 

17,310. Woop Fiere-ropes, T. Hill, She field. 

17.311. Connectixc Lips to Tea-pots, W. Tyler, 
Sheffield. 

-_ Finisuino Fett Hats, T. Rowbotham, Man- 
chester. 

17,313. PerroraTeD Bano and Cornice Po.k Bracket, 
F. R. Baker, Birmingham. 

17,314. Toracco Pie, T. L. Hardy, Manchester. 

17,315. Toys, R. Mayall. jun., Royton. 

17,316. Toys, R. Mayall, jun., Royton. 

17,317. ELecrric MEasuriING Apparatus, W. T. Gool- 
den and 8. Eversbed, London. 

17.818. PaotrosrarHic Cameras, F. Miall, Lor don. 

17,319. Droxtpisinc Meratiic Oxtpes, G. W. Hart, 

arlesden. 
17,320. BLowme Ink-weEts in Moutps, G. A. Gritton, 


mdon. 
17,321. Propucrsc Prixtep Desions, F. M. von-K. 
rowne, Burslem. 

17,322. Knire Ciraner, F. C. Nehse, Diisseldorf. 

17,323. Jorn11ne the Enps of Packine, A. McConwell, 
— 

17,324. Hotpixc Leaves of Books, &c., C. P. Brown 
and W. Gee, London. 

17,825. Heratp Operatina Mecnanism, R. L. H.t- 
tersley and J. Hill, Yorkshire. 

17.826. Securinc Botsters to Knires, C. Ibbotson, 
Sheffield. 

17,827. Matcu, W. L. Roberts, Small Heath. 

17,323. Facrtiratine the Tannino of Hipes, W. A. 
Leonard, Bristol. 

17,3-9. Ripper tor Ripprxe Oot Sewiyxe, W. Holroyd, 
Morley. 

17 330. Screwrse Down Stoppers of Borries, D. 
Wickham, London. 

17,331. Comptnep PLaTE-HCLDER and De.iverer, F. F. 
White, Exeter. 

17.382 Compinspy Door Easer and Fastener, F. F. 
White and D. Banfield, Exeter. 

17,333. Anrsuster for Swine Grasses, D. Banfield and 
F. F. White, Exeter, 





a Fountain Press, F. F, White and D. Banfield, 
xeter. 
17,335. Support for Sca¥rrotprxa, F. Nickel, Glasgow. 
17,336. Cuecks, &c., J. King, on. 

oo Preventinc Dravcut at Doors, 8. Sharp, 


on. 
17,338, FLEXIBLE ag T. Taylor, London. 
17,339. Axes, G. Dona, Italy. 

17 340. Dampino Letrer-copyina Paper, E. Lacon, 

London. 

17,341. Mannoie Covers, H. McColley, London. 
17,242. Kircnen Ranogs, R. Arundell, London. 
17,343. Srorina Seat-PlusHes, &c., G. W. Bentley, 


ndon. 
17,344. Morive Power Enoines, R. M. Lowne, 


ndon. 

17,345. SHape for Lamps, F. F. Ritchie, London. 

17,346. Furnace Bars, E. Prime and W. Lee, 
London. 

17,347. Brakes for Perampucators, G. Holt, London. 

17,348. Acetic Acip, J. E. J. Johnson, London. 

17.349. Hearinc APPARATUS USING MINERAL OILS, 
B. T. de Calwaert, London. 

17.350. Dryina Corree, &c., W. A. Dieseldorff, 

ndon. 

17,351. Inkino Device for Type Writers, E. 8. 
Higgins and H. C. Jenkins, London. 

17,352. Toy, R. A. Purkin, Liverpool. 

17,353. Matcnes, &c., G. W. Thomas, London, 

17,354. Evecrric Rartways, L. Milne, London, 

17,355. Exvecope Macurnes, F. H. Richards, London. 

17,356. Merattic Tugs, &c., J. Blair and J. Birrell, 
Glasgow. 

17,357. Watt Frames, D. Bryce, G we. 

17,358. Steam Trap, W. A. Granger, London. 

17,359. PaorocrarHic Cameras, A. 8. L. Abraham, 
London. 

17,360. Automatic CLutcn for Tevescopic Motion, 
B. M. Drake and J. M. Gorham, London. 

17,361. CLampina Paper, T. B. Bacon and C. Morgan, 
London. 

17,362. Macurive for Benpivo Pirates, D. R. Ratcliff 
and J. M. Garvey, London. 

17,363. Fastenines for Scarrs, &c., W. Willeringh 


to find such irregular form as its normal diameter 

differing d of expansibility and elastici ot te 
substance 1 determine, irrespective of the exible 
clasp, and so held while being clamped in the lathe 
chuck, for the purpose of turning the outer surface of 
said ring toa true circle concentric with the bore of 
the cylinder in which it is to be used, thereby correct- 
ing said irregularities, substantially as and for the 
purpose set forth, illustrated, and described, (2) In 
the manufacture of spring packing rings for use in the 
cylinders of pumps, engines, and us machines. 
a clasp or means for forcibly brix e ends of the 
expansible ring together, where ts annular sub. 
stance is free to assume such oval or irregular form ag 


anal 
4 


the larger normal diameter or differing degrees of 
elasticity thereof shall seek or determine, and so held 
and clamped in the lathe chuck, while the said irregu- 





17,364. ManuracturE of Diamonp-TOOLs, G. F, Kohler, 
mdon. 

17,365. Puzzie, J. Thom, London. 

17,366. Cover for Preserved Meat Tins, H. Nichols, 
London. 

17,367. AvroMATICALLY ArsusTING Mirrors, &c., H. 
G. Baily, London. 

17.368. STRENeTHENING CaRDBOARD Boxes, A. R. 
Roney-Dougal, London. 

17.369. Castine Meta. Articces, W. 8. Simpson, 


don. 
17,370. Tings of Waeets for Bicycies, &c., I. Watts, 


ndon. 
17,371. Fiesa Gioves, E. C. Groom, London. 
2nd November, 1889. 


17,372. Cut of GLoves, D. Kynoch, London. 
17,373. Fastener for Featuers in Hats, A. Bannerth, 
Chiswick. 
17,874. Decantinc, &c., Liquips, J. L. Corbett, 
‘OW. 


7,375. Evecrric Arc Lamps, G. E. Dorman Stafford, 

17,376. DoverarLinc Macuines, J. Anderson, New- 
castle-on-Tyne. 

17,377. Packine Rivos, W. Jowett and G. Spencer, 
Manchester. 

17,378. Bewzottne Saturator, A. W. Scott, Weston- 
super-Mare. 

17,379. Removino Scare from Borers, R. Elliott, 
Newcastle-on-Tyne. 

17,380. Preparation of Renyet Powper, R. Denby, 
Bristol. 


17,381. CLeanine and Reparrinc Sash Wixpows, P. 
Beveridge, Kilconquhar. 

17,382. Prevention of Down-pravonrts in CaImMnNeys, 
W. S. and J. W. Rhoades, Southwick. 

17,383. Currinec Cicar Exps, W. Dixon, Walsall. 

— eExs for Traction, &c., Enoines, C. Bramall, 

etme: 

17,385. Soap Cores, T. T. Wildridge, Beverley. 

17,386. Drivixe Mecuanism for Bicycies, &c., W. 
Bown and A. T. Andrews, Birmingham. 

17,387. Evectric Meters, J. Oulton and J. Edmond- 
son, Halifax. 

17,388. TraveLtinc Type-writinc Macuines, A. E. 
Wynn, Bradford. 

17,389. Iysectrors, &c., G. A. Nussbaum, London. 

17,390. Buoyant Deck Seats, C. Gannaway aud A. 
Ferguson, Glasgow. 

17,391. Orgnine and CLosino Va.ves, J. and E. Edge, 
Liverpool. 

17,392. Connectinc Parts of Furniture, F. Gillett, 
Liverpool, 

17,393. Cupotas, J. Evans, Liverpool. 

17,394. Preventine Raitway CarriaGe Doors FLyino 
Open, A. A. Marriner, near Darlington. 

17,395. Ostatninc Caustic Sopa by means of Boracic 
Acip, W. Garroway, Glasgow. 

17,396. CIGARETTE-MakiNG Macuives, H. Brogden, 
Altrincham. 

17,397. Wootten Prius Goops, H. Mullers and A. 
Spindler, Manchester. 

17,398. Sewinc Macuines, J. B. Robertson, Belfast. 

15.399. Propettinc Rowino Boats, H. W. Williamson, 
London. 

17,400. Gas Enaines, W. E. Crist, London. 

17,401. Measure and Fonnet, 0. Sunderland, Bex!ey 
Heath. 

17,402. Type-writers, B. A. Brooks, Liverpool. 

17,403, Harr Pins, H. Maclean, London. 

17,404, Frre-arms, J. Danley, Kilkischen. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


410 367. Brit Gearina, J. A. Lough, Chetopa, Kans, 
—Filed July 31st, 1888. 

Claim. —The combination, with two adjacent pulleys 

and the belt B, passed around said pulleys, of the 


main driving belt C, passing over the belt B and in 
contact with it at the points where it passes around 
both pulleys, substantially as set forth. 


410.426. Monk or Consrrrctixo Sprina Packtna 
Rives, F. M. Metcalf, Battle Creek, Mich.—Filed 
June 19th, 1889. 

Claim.—{1) In the manufacture of spring pack’ng 
rings for use in engines, pumps, and analogous ma- 
chines, the flexible compression clasp Al. provided 
with projecting end portions a a, whereby the ring is 
closed and held, while its annular substance is left free 





larities shall be corrected by turning the outside sur- 
face of said ring to a true circle, exactly concentric 
with the bore of the cylinder, substantially as set 
forth. 
410,530. Apparatus ror O1Linc Mine Cars, J. F. 
Beattie, Wheeler, Pa,—Filed May 2nd, 1889. 
Claim,—{1) In an apparatus for oiling cars, the com- 
bination of an oil reservoir, a pipe connecting with the 
said reservoir, a valve located in said oil pipe, a trip 
lever connecting to said valve, whereby a ing 
wheel may open the valve, and a nozzle located at the 








end of said pipe, and so directed that it will squirt a 
jet of oil into the oil chamber of the 3 ge | wheel, 

bstantially as specified and set forth. (2) In an 
apparatus for oiling the journals of car wheels, a fixed 
nozzle located so as to squirt a jet of oil into the oiling 
place of the passing wheel, in combination with a pipe 
connecting to the said nozzle, an oil reservoir con- 
nected to said pipe, and an automatic valve located in 
the said pipe, for controlling the delivery of oil, sub- 
stantially as specified and set forth. 


410,670. Brusu-soLperR ror DyNamo-ELecTRIC Ma- 
canes, C. D. Jenney, Indianapolis, Ind.—Filed 
August 2nd, 1888. 

Claim.—(1) The combination, in a brush-holder for 
dynamo-electric machines, of a brush-holder frame 
loosely mounted upon its shaft, an arm fixedly 
mounted on said shaft, a rod connecting said brush- 
holder frame and said arm, an adjustable spring 
whereby said brush-holder frame is forced forward, 
and a cam whereby the brush-holder frame may be 
retracted, substantially as set forth. (2) The combi- 
nation, in a brush-holder for dynamo-electric machines, 
of the brush-holder frame revolubly mounted on its 





shaft, an arm fixedly mounted upon the same shaft 
and a connection between said frame and said arm, 
consisting of a tubular rod pivotted to one and extend- 
ing through the other, a collar on said rod, a spring 
between said collar and the face of said arm, a smaller 
rod located inside said rod and connected to said 
collar, and a thumb-nut upon the outer end of said 
smaller rod, whereby the spring may be compressed 
or relaxed as said nut is turned, substantially as set 
forth. (3) The combination, in a brugh-holder for 
dynamo-electric machines, of the brush-holder frame 
revolubly mounted upon its shaft, an arm fixedly 
moun upon the same shaft, a rod pivotted to the 
brush-holder frame and extending through an openin; 
in said arm, a yoke secured tw said rod outside of sai 
arm, and a cam secured to said yoke, substantially as 
and for the puposes set forth. (4) The combination, 
in a brush-holder for dynamo-electric machines, of the 
brush-holder frame C, the arm D, the hollow connect- 
ing rod E, the screw rod E% therein, the spring E5, the 
thumb nut E6, the yoke E!, and the cam E?, substan- 
tially as set forth, 








Epps's Cocoa.—GRATEFUL AND ComFortInG.—" By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, pak by a 
careful —— of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills, It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until — enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
om tap nourished frame.” — Civil Service Gazette. 

e simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘‘ James Errs & Co., 
H pathic Chemists, London.” Also makers of 
Epps's Afternoon Chocolate Essence.—{ Abvr,] 
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IRON AND STEEL AT THE PARIS EXHIBITION. The three converters combined make from twenty-two to | some time made use of a method of tempering steel in 


No, IIL 

Tux change of practice in the manufacture of malleable 
iron and steel in their various forms consequent on the 
introduction of the Bessemer and Siemens processes, has 
been quite as marked in France as in other countries, the 
importance of the puddling furnace having diminished, 
while the use of open charcoal fires, which has con- 
tinued longer in France thau in any other central European 
country, has now almost entirely ceased. The measure of 
these changes will be best appreciated by the following 
figures given on the authority of Professor Jordan :— 


ci nti 249 yf 
fi roducing wrought iron ... 
7” rod vd steel ... 6 5 
Puddling furnaces, wrought iron .., 995 667 
” fire i ” steel ... 63 ot us ose 16 ont, 
f open fire iron ... ‘as _ ae 4 ns 
ane Oe iied ben ". 821,006 tons ||. 617,997 tons 
» forge steel 20,273 tons ... 12,532 tons 


The method of working in the open charcoal fire was, so 
far as iron is concerned, re alee ey and steel made by 
the same process was contributed by only two makers, 
M. A. Gourgu, of Bonpertuis, in the Dauphiné Alps, and 
Messrs. Gouvy and Co., of Dieulouard, in Lorraine. The 

roduct for the most part is employed in the manufacture 
of agricultural implements, shares and other parts of 

Joughs, spades, &c., and to a less extent when converted 
into shear steel for edge tools and cutlery. The make is 
said to be extremely small. The puddling furnace, though 
diminished in importance, still holds the first place as a pro- 
ducer of malleable iron; but the tendency is to restrict the 
make to the highest and lowest qualities, the former being 
represented by the iron uddled from actual charcoal pig, 
or what is supposed to equivalent in quality, whic 
forms a principal material in the open hearth steel used 
for heavy gun ingots and the foundation of compound 
armour plates, while the latter find their chief application 
in building girders and common bars not requiring any 
large amount of work to be put upon them before use. 
The principal seat of the merchant bar trade is in the 
North and North-Eastern districts, the most important 
examples being furnished by the Forges de Pompey, of 
M. Fould Dupont, who contributed the trophy of bars 
and angle iron forming the western gate of the 
Metallurgical Court, as well as the 7000 tons used 
in the construction of the Eiffel Tower. Among 
large H girders, two contributed by the Société la 
Providence, whose works are partly in France and 
partly in Belgium, deserve notice. The larger one is of 
wrought iron, measuring 24in. by 10}in. in the flanges, 
lin. in the web, and 65ft. in length, weighing 72 cwt., while 
the other of open-hearth steel was about half an inch 
broader, but only 22ft. long. These were, perhaps, the 
finest specimens of ordinary merchant iron exhibited in 
full size, for although there was no want of examples in 
the Pavillon des Forges du Nord, and in the main building, 
they were mostly in the form of samples and fractures, 
mostly indicating excellence of quality, but not calling for 
more special notice. A point of interest is the excessive 
amount of classification to which the puddled bars are 
subjected before piling, from four to six numbers being 
distinguished, and even more in some forges. As regards 
furnace construction, there was little of novelty. The 
double puddling furnace, taking charges of 10 cwt., is now 
very generally used both in the north and east of France 
and in Belgium, but mechanical rabbles are only found 
exceptiona ly. The Pernot rotating furnace is in use at 
St. Chamond, and that of Bouvard, an improved form 
of Danks’ furnace with a water-jacketted cylinder, at 
Creusot, both being employed in the production of iron 
for the open-hearth melting furnace. The Société de 
Marcinelle et Couillet, in Belgium, mention among the 
latest improvements in their forges the introduction of 
Tahon’s gas puddling furnaces, which are said to econo- 
mise fuel, but no further details are given. 

The production of thin and polished sheets has become 
one of the specialities of Belgian ironmakers, and an 
interesting series of examples was furnished by the union 
of firms engaged in this branch. They are eight in 
number, their works being mostly situated in the neigh- 
bourhood of Lidge and Huy, with a total output of about 
40,000 tons yearly. These products were magnificently 
displayed at Antwerp, but on account of the very 
restricted space available in Paris, the larger objects were 
omitted, the most attractive examples being small and 
highly-finished articles, admittedly of the nature of tours 
de force, such as deep stampings, and very thin sheets, 
down to ;jspth of an inch thickness. The surface of the 
polished examples compared favourably with that of the 
famous Russian iron. 

‘The Bessemer process in the original form, working 
with hematite pig iron in ganister lined converters, is 
restricted to a comparatively few localities where foreign 
ores can be obtained, the most important works being 
those of the Denain and Curzon Company—four 10-ton 
converters—the Acieries de France at Isbergues—two 
8-ton converters—and the Forges de l’Adour at Boucau, 
near Bayonne—two 10-ton converters. The latter, belong- 
ing to the St. Chamond Company, is one of the best 
arranged establishments of its class, the whole of the 
steam required for the blast furnace and Bessemer 
departments being supplied by the gases of the furnaces 
and coke ovens. 

The Thomas and Gilchrist process is in use at four dif- 
ferent works in France, but of these only two were repre- 
sented. They are the Longwy works, with three 10-ton 
converters, and those of __ aeons with two 10-ton 
converters, belonging to the Société du Nord et de l'Est. 
The Longwy Company works with its own pigs, smelted 
in six blast furnaces at Mont Saint Martin, the average 
composition being as follows :— 


White. Mottled. 
Manganese 005! AGO “ape. ote, UO 
Carbon .., 3°00 . 3°20 
Silicon .., 0-20 . 0°35 
Sulphur... ... 004 . 002 
Phosphorus ..,, 200 . 2°20 





twenty-three blows daily, corresponding to a produc- 
tion of 250 to 300 tons, which is mainly of a very mild 
character, or Nos, 6,7, and 8 of the scale adopted in the 
works, These are also known as “soft,” “very soft,” and 
“ extra soft.” A higher number in the series, No. 9, also 
called “special extra soft,” is remarkable as being nearly 
free from carbon, the composition being :— 


Cee) Us eis? 3 > iP ae a ae 
Manganese . “3 . 0°25—0°30 
ee . traces, 
Phosphorus ... ... . 0°03—0°05 


The breaking strain of this metal is below 24 tons per 
square inch, and the elongation before fracture about 
28 per cent. It is specially adapted for nail-making and 
wire-drawing. From sixty to seventy tons of basic cinder, 
containing 16°10 per cent. of phosphoric acid, are pro- 
duced in the converters daily. 

The Valenciennes works use the oolitic ore of 
Chavigny, which is smelted at Jarvelle, near Nancy, some 
addition of manganiferous ore being made in the blast fur- 
naces. A proportion of highly phosphoric pigs from 
England and Germany is also used in the converters. 
The steel works and roll forges are at Frith S. Leger, 
where one of the most powerful rolling mills, intended for 
the heaviest form of rails, bars, and girders, has lately 
been erected. It has three pairs of 24in. rolls in one line, 
driven directly by a two-cylinder horizontal engine of 
50in. piston diameter and 56in. stroke, developing 5000- 
horse power at 150 revolutions, The feeding arrange- 
ments are very complete, including live rollers on both 
sides, carriers for shifting the Theses from groove to 
groove at each pass, and cranes for working a series of 
sixteen Gjers soaking pits. The whole plant has been 
supplied by the John Cockerill Company of Seraing. This 
is one of the few establishments in France in which the 
soaking pit has been adopted. 

The Northern and Eastern districts, although the most 
progressive and flourishing from an industrial point of 
view, were, as regards splendour of exhibits, entirely 
eclipsed by the huge collections from the works on the 
Loire, including St. Etienne, Firminy, Unieux, St. 
Chamond, and Rive de Gier, and that of the Chatillon and 
Commentry Company, of Montlugon. We have already 
dealt with the works in the former group, and some of the 
leading points in their exhibits, in our notice of the Iron 
and Steel Institute excursion, so that it will not be neces- 
sary todo more than recall the fact that they are very 
largely occupied in the production of open-h steel for 
artillery and naval purposes, as well as crucible steel for 
projectiles. The Chatillon and Commentry Company, 
whose principal establishment is at St. Jacques, Mont- 
lugon, are the —_— armour-plate makers in France, 
having supplied the plates for twenty-five ships and 
twenty-one out of twenty-five armoured land forts. They 
have also received the order for thirty-two out of the 
sixty-two plated towers ordered by the Belgian Govern- 
ment for the defence of the valley of the Meuse. Up to 
the present year, wrought iron and compound plates have 
alone been made, the company being one of the three 
proprietors of Wilson’s patents in France. The others 
are the St. Chamond Company and Messrs. Marrel 
Brothers. Latterly, however, they have taken to the 
production of all-steel plates, especially an extra soft kind, 
which has received the fancy name of Metal St. Jacques, 
but is not otherwise described. It is probably a very 
mild open-hearth metal. As compared with malleable 
iron, it has a greater resistance to oblique fire, a 1‘4in. 
plate being only penetrated at an incidence of 37 degrees, 
while a similar iron plate was pierced at an angle of 274 
degrees; the comparative resistance of the two metals 
from the result of taneene experiments being as 1 to 
1°19, or a capacity for resisting shock of 40 per cent. 
greater energy in the steel than inthe iron. These figures 
are increased in the harder qualities as follows :— 


Resistance to Total 

perforation, resistance, 
Soft steel ods ee ees . 150 
Lo a |: ee 1-66 
Hard e ; 1:35 1:80 


The hard plates are essentially suited for gun shields, 
and are made up to 2in. in thickness. The heaviest iron 
plates produced are from 20in. to 24in. thick, weighing up 
to 40 tons. The mill in which they are rolled is one of 
the most powerful in the world, and possesses man 
tc of interest. It is of compound construction, wit 

orizontal rolls 39in. in diameter and 13}ft. working length, 
weighing 30 tons each, and lifting to about 6ft. The 
setting screws of the top roll are connected together by 
gearing wheels, with an intermediate coupling which gives 
three different systems of movement. Either both ends can 
be moved roc er in the ordinary way, or one end may 
be raised or lowered while the other is stationary; or 
lastly, both ends may be moved simultaneously in opposite 
directions. This allows the top roll to be set at any 
required angle to the bottom one for rolling plates tapered 
at one side. Another new feature is the arrangement of 
the driving pinions, which keeps the spindle of the top 
roll horizontal at all positions. This is done by using two 
intermediate pinions, of which the lower one, driven by the 
bottom roll, runs on fixed bearings attached to the front 
of the pinion housing, while those of the second are carried 
in a curved guide, allowing a small amount of motion con- 
centric to the first pinion.. The axis of the second pinion 
is inits turn connected by radial bars with the bearings 
of the top roll — so that as the latter is raised or 
depr by the setting screw, which is similar to those 
attached to the rolls, the axis of the second pinion 
slides in and out in the link, and remains in gear 
with it as well as with the one below. In this way the 
coupling spindle is kept horizontal throughout the whole 
range of the top roll, which may be brought down to 
within 3$ of an inch of the bottom one or lifted 6}ft. 
from it. The entire housing with the four pinions and 
bed-plate was exhibited in illustration of this mill; it 
is cast in steel, and has a total weight of 85 tons. 

The Chatillon and Commentry Company have also for 





melted lead, which is considered to have some special 
advantages over oil. The following extract is from a larger 
table giving the results obtained with steels of different 
tempers when subjected to various kinds of treatment : — 





| ead Water tem- 
| » | ed 
| anit | and PP noe 
Wo. |B U|L\B|uUlLiB u|LiBluUl|L 
2 11°419°4| 34 11°9 20°131°6 16°5 21°6)30 21°628°8 28 
| | | | 
5 19°534°8) 21 23°0 88°5 20°5 20°3.44°1/19°5 323 47°1 15 
| | | | 
8 (24°141°9) 17 25°4 47°6 14°034°3 53°3/13°0 41°3.61°6, ll 
} | | | | | 
12 (28°654°6) 12 43°8 67°310°051°473°0 a ea 8 
| | } Beis 


tempered Oil tempered 
led. | and led 








| 
E = elastic limit. U = ultimate strength in tons per square 
inch, L= elongation per cent. at fracture. 

From this it would appear that the hardening effect of 
lead is decidedly less than that of oil. With stronger 
steels than those in the table, the effect is still more 
marked. 











ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION.—THE ELECTRiC LIGHTING 
DEPARTMENT OF THE EDISON EXHIBIT. 


Tue splendid achievements of Mr. Thomas Alva Edison 
in the domain of electric lighting were probably focussed 
before the world’s notice as forcibly on the occasion of the 
International Electrical Exhibition of 1881 in this city as 
at any other time. On that occasion Mr. Edison exhibited 
his incandescent lamp, consisting of “a filament of carbon 
of high resistance hermetically sealed in a receptacle of 
glass,” together with machinery and apparatus demon- 
strating his complete system for the distribution of 
electric light by its means ; winning thereby the distinc- 
tion of being the only representative of electric lighting 
industry in the highest class of inventors, and being 
accorded by the Jury and the General Congress 
the highest awards that could be bestowed. Up to 
that time the development of the system had been 
chiefly confined to isolated plants; but the following year 
witnessed the establishment of the first Central Station 
in the United States for the supply of the incandescent 
light, like gas, by means of a system of underground 
mains. This station, which was situated in Pearl-street, 
New York, was run at a financial loss for the first two 
years; but despite the forebodings of pessimists at such 
a state of affairs, Mr. Edison was confident of ultimate 
success, and continued the work of improving and per- 
fecting the system. The third year realised a profit of 
£6600, which steadily increased during successive years, 
until in 1888 the net profit was £23,000, and this with a 
plant of “Jumbo” steam dynamos. This station now 
supplies 16,000 lamps and 200-horse power in motors, 
over a total length of thirty miles of underground con- 
ductors. The fact that the incandescent light is in 
demand, notwithstanding the lower price of gas in this 
district, is evidenced by the working statistics of this 
station, where for the last two years the price of the 
Edison light has been equivalent to gas at 93. per 1000 
cubic feet, while the gas supply during the same period has 
been at the rate of 5s. The limit of the capacity of this 
station having been reached, an annexe station has been 
built, and within the last year two large central stations 
have been completed on the improved modern basis for 
the lighting of the principal districts of New York City, 
each of which will have an ultimate capacity of 100,000 
16-candle power lamps. Other large stations have re- 
cently been started in Boston, Chicago, Philadelphia, and 
elsewhere, the one in Philadelphia having a capacity of 
130,000 16-candle power lamps. 

From the starting point to which we have alluded up 
to the present date, great improvements and extensions 
of the system have taken place, the course pursued by the 
Edison parent company in the ceding of rights to sub- 
sidiary companies being particularly favourable to the 
fostering of improvements, and the immediate application 
of the same to the benefit of the entire system. The basis 
upon which full licences are ceded is the reserve by the 
parent company of a fixed percentage of the total capital 
stock of the local company in fully paid shares and a 
certain percentage of the same in cash, while on their side 
the subsidiary Edison companies have the advantage of 
the accumulated experience of the other similar companies 
and the parent company. By this scheme the interests 
of the whole of the Edison companies are identical, and 
meetings are held every six months, when delegates from 
the various companies discuss together improvements in 
the system. All the details of the generating plant of a 
central station, the choice of boilers and engines, the 
building itself, the dynamos and electrical apparatus, the 
underground system, the lamps and accessories, and the 
number of men required on the staff to successfully work 
a new central station, are now matters of acquired 
experience and certainty. The extent of this system may 
be imagined by the fact that there are now some 200 of 
these central stations in the United States, worked by 
subsidiary companies with a total capacity of 680,000 
lamps. At the same time, the number of isolated plants 
have been rapidly increasing, and at the close of last year 
numbered some 1504 installations of a total capacity of 
435,000 lam 

The machinery and apparatus exhibited this year at 
Paris are of a most complete nature as representative of 
Mr. Edison’s inventions in the various branches of applied 
electricity, each department in itself offering a large field 
for study. In the present report, however, we are con- 
fining ourselves to the electric lighting and engineering 
department in which there are most complete plants, 
showing the working of the three main systems of light- 
ing—the isolated plant system, the central station system, 
and the municipal system for street lighting. All the 


necessary switch-board and regulating appliances are 
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shown, together with the actual system of underground | 


feeders and mains in pipes laid down and connected as in 
ordinary operation. 
great exhibit, comprising, as it does, some ten distinct 
departments, and the novel disposition of the lamps 
worked on the various systems for the illumination of 
the exhibit, have been designed and carried out under the 
able direction of Mr. W. J. Hammer, the representative 
of Mr. Edison at the Exhibition, to whom we are much 


portant exhibit. 

The illustrations given will afford a good idea of the 
arrangement of the machines and regulating apparatus 
in this department. Fig. 1 shows the dynamo and circuit 
board for the working of the “Municipal” system of street 
lighting by incandescent lamps; Fig. 2, two central station 
dynamos, and the complete controlling apparatus, pressure 
indicators, and feeder equalisers used in a central station ; 
and Fig. 3 underground 
feeders and mains in 
pipes, feeder-box, and spe- 
cimens of the cast iron 
junction boxes and cable 
joints used in the system. 
At the first glance the 
most striking feature is 
the excellent build and 
construction of the dy- 
namos. All the machines 
are two-pole, with ver- 
tical fields and the arma- 
ture below, the ratio be- 
tween lengthand diameter 
of field limbs appear- 
ing to be less in these ma- 
chines than in those of 
the Continental Edison 
Company. This gives the 
machines a very compact 
and solid form, and their 
appearance is heightened 
by the substantial mount- 
ing of the leading wires 
and switch on wood panels 
screwed to the yoke at the 
top and the casting below. 
The illustrations indicate 
the construction of the 
three types of machine 
exhibited. The largest 
dynamo-—-Fig. 4—is the 
standard type of central 
station dynamo, and is 
constructed to give 1250 
ampéres and 140 volts at 
450 revolutions for con- 
tinuous running. This ma- 
chine has, however, been 
recently submitted to a 
five hours’ trial, during 
which the current output 
was 1640 ampéres with 
everything perfectly cool. 
The limit of driving power 
was reached, and there- 
fore the current was not 
increased further, but the 
machine can be safely 
guaranteed to supply 1600 
amperes. The weight of 
this machine is 12} tons, 
height 8ft., and floor area 
covered 334 square feet. 
By means of the switch 
at the top, termed the 
head-board switch, the 





The entire arrangement of this | 


| direct to the 
indebted for the particulars furnished us on this im- | A 
| cireuit through the bed-plate. These occupy the distance | 


connections made can be easily followed by considering 
the six heavy conductors leading down from the switch: 
the two on the extreme outside are the outside con- 
ductors of the three-wire system ; the two on the inside 
are connected together below the machine, and form 
the neutral conductor of the same; while the two | 
intermediate conductors, somewhat wider than the | 
others, are the terminals of the machine, and lead 
brushes. The pole pieces rest in the 
usual way on zinc supports, for cutting off the magnetic | 


between the lower edge of the armature and the surface 
of the bed-plate, a depth of about 6in. In the modern | 
central station buildings the engines are put on the | 
ground floor and the dynamos on the first floor, the driv- | 
ing belts coming vertically through the flooring. The | 
dynamos require therefore to be shifted bodily in a vertical 
direction for keeping the belts taut, and this is effected by 


collected in a circular internal groove d in the bearing 
from which it can flow back to the reservoir through 
holes c in the ball of the sleeve and the socket of the 
plummer-block. The oil is therefore circulated continu. 
med from the reservoir over the shaft and back again, and 
ouly requires drawing off from a pet cock at e, and renew. 
ing about once insix weeks. This bearing must of course 
be set with reference to the direction of rotation of the 
shaft, so that the oil is fed inwards and not outwards, for 
which purpose an arrow is cast on the sleeve indicating 
the relative direction of the shaft, and the bearing is set 
accordingly. In the figure will be noticed two screw 
plugs at the ends of the bearing, which are removed to 
examine the working of the rings or to refill the reservoir. 
The two dynamos employed to run the three-wire 
system central station are of the build shown in Fig. 5 
These are No. 12 machines, each developing 240 ampores 
and 125 volts at 1200 revolutions. The weight per 
machine is 4340 lb., height 





RN PaO a re Te 


ca SRORKiEe 
yy 0 © OO Oe Te 





machine can be connected 
to either pair of mains on 
the three-wire system. 
The central lever, which 


Fig. I-THE EDISON MUNICIPAL SYSTEM FOR STREET LIGHTING AND STANDARD CENTRAL STATION DYNAMO. 


is in a vertical position in the figure, carries two copper , mounting the machine on three large screws which work 


knife contacts, one on each side of the centre, and insulated 





SELF-OILING BEARING ON EDISON DYNAMOS, 
from each other, which connect together either of the 
two pairs of diagonally opposite contacts, according to 
whether the lever is turned to the right or left. The 





in holes tapped in the bed-plate. The figure shows the 
gear for turning these screws, to the lower ends of which 
are keyed worm wheels. The worms are turned by 
ratchet levers, the two worms under the heaviest part of 
the machine being mounted on the same spindle, and the 
third under the commutator end on a spindle at right- 
angles to the above and 
attached by bevel gear to 
it, so that the three screws 
move simultaneously. The 
lift allowed tothe machine 
is about 4in. The Edison 
machinesareall fitted with 
the self-oiling bearings 
shown in Fig. 4a. The 
shaft revolves in a sleeve 
of cast iron, which fits 
into the plummer- block 
by a ball-and-socket joint, 
and hence is self-lining. 
Oil is contained in a re- 
servoir in the plummer- 
block, and is continually 
fed up to the shaft at 
each end of the sleeve by 
two bronze ringsaa riding 


4ft. and floor space 
covered 164 square feet, 
These are provided with 
the head-board switch 
described above forcentral 
station working. The 
dynamos are all shunt. 
wound, and a hand-regu- 
lated resistance is inserted 
in the field of each, by 
which the pressure is kept 
constant. The “Muni- 
cipal” dynamo for street 
lighting by incandescent 
lamps in series is shown 
in Fig. 6. This is a high- 
tension machine, and is 
also shunt- wound, the field 
being divided, however, in 
four separately wound 
coils on each limb. These 
are brought to terminals 
mounted on a panel be- 
tween the magnets, and 
joined in series as shown. 
The terminals are after- 
wards covered up by a 
wood panel. Themachine 
is of the type X, and de- 
velopes 1200 volts and 9 
amperes at a speed of 
1600, the commutator 
being in ninety-four sec- 
tions. The dynamos are 
all manufactured at the 
Edison Machine Works at 
Schenectady, New York, 
and have first-class worke 
manship put into them. 
The low-tension machines 
are all known by nun- 
bers, which, when multi- 
plied by 20, give the cur- 
rent output in amperes, 
and by 2 again the capa- 
city of the machine in 16- 
candle lamps. The field 
magnets are all wound on 
the outside with Manilla 
rope, protecting the coils 
and giving a finish and 
uniformity to the appear- 
ance of the machines. 
The “Municipal” sys- 
tem has been very com- 
pletely worked out, and 
is now in actual opera- 
tion in thirty-six cities 
in the United States. 
The incandescent lamps 
employed—Fig. 9—which 
are of special construction, are connected together in series, 
so as to make a total of 1200-candle power in each circuit, 
that is, one candle per volt. Thus one circuit would com- 
prise twenty 60-candle, or thirty 40-candle lamps, the 
current required varying in the different sizes from about 
2°4 to 3°6 amperes. Three or more such circuits are run 
in parallel from each machine, according to its size, 
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on the shaft in slots cut 
in the sleeve at either 
end, and dipping in the oil 
reservoir below. From 
the ends the oil is drawn CENTRAL 
inwards towards the centre of the bearing, by the 
ingenious device of right and left-handed spirals of 
Babbitt metal run into internal grooves } b in the bear- 
ing, and presenting a flush bearing surface of alternate cast 
iron and Babbitt spiral rings. At the centre the oil is 


although in the larger types ten or more circuits may 
be run. The dynamo at the Exhibition supplies three 
such circuits in parallel, each taking 3 ampéres. 

is essential that each lamp should be provided with an 
automatic short-circuit coming into action when the circuit 
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through the filament is broken. This is effected by the | but the sockets are of different construction. It is neces- | other inside the plug. These ends present two opposing 
central platinum wire seen in the figure, which is sealed | sary that the socket should maintain a continuously closed | flat surfaces, between which a paper film with a smali 
in the cise stem between the wires supporting the tila- | circuit only broken by the insertion of a lamp. This is | central hole in it is pressed, and the two set screws are 
ment. Attached to the lower end of this wire is a fine | effected by the socket shown in Fig. 10, representing | in connection with the two terminals of the lamp. In 
iron wire holding up a movable contact piece against the | the standard hood equipment. It will be seen that a | case, therefore, the spring short-circuit of the socket, or 
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Fig. 2—THE EDISON THREE-WIRE CENTRAL STATION SYSTEM. 


downward pressure of a spiral spring as shown. On the, spring normally keeps the circuit closed, but that the | that of the lamp does not act, the spark across the paper 
circuit being interrupted through the filament, a spark | screwing in of a lamp into the socket lifts the spring and | film burns it and closes the circuit between the two set 

es directly to the platinum wire and fuses the fine | simultaneously connects the lamp to the circuit. The | screws. The hood and socket are carried by an iron 
Iron wire attached to it. The spring then acts and forces socket also contains a safety plug, shown mounted in its! cross-arm shown at M 102, which carries insulators at 





Fig? Station connections & Street circurts 
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down the contact piece, thus closing the circuit and cutting | place inthe socket and in detailat M 101 B. This is | either end for the support of the main wires to and from 
out the pg The lamps are screwed into sockets, making | a small conical block of porcelain, into which two set | the lamp. These wires are led through insulated holes 
contact in the same manner as the ordinary Edison lamp, | screws are fitted so that their ends abut against each | in the hood and socket frame to two terminals, and the 
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cross-arm is itself attached to an insulator, as shown. 
Many ingenious methods are adopted for the fixin 
or suspension of these lamps, but the most gene 

for street lighting is by means of a pendant bracket 
attached to an iron post, the post itself supporting the in- 
sulators for the main wires. Each circuit of lamps 
is controlled by a circuit board, such as repre- 
sented in Fig.8. At the lower extremity of the board 
is a square slate slab, under which the two mains 
from the dynamos pass horizontally. The two wires to 
the circuit pass up vertically on each side of the board, 
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and the circuit is put in connection with the dynamo b 

inserting the two plugs through the holes shown, whic 

guide them into the circuit closers underneath. Above 
this five spare lamps are fixed, which can be inserted into 
the circuit by the removal of a plug on the right of each 
lamp, and above these is a sensitive ampére meter, by 
which the current passes to the circuit. On the top are 
two fuses, one to each pole, of lead wire wrapped round 
glass cylinders with metal ends, which can be easily 
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renewed when blown. The ammeter is similar in con- 
struction to all the ammeters used in the Edison system, 
and is provided with a curved soft iron needle, which is 
attracted into the semi-circular solenoid, and indicates the 
movement by a long pointer. By means of this instru- 
ment, which is very sensitive, the slightest change in the 
current, and therefore in the resistance of the exterior 
circuit, may be observed, but in addition to this the 
attendant is instantly made aware of any change by the 
ringing of a bell, which is arranged so as to announce 
either an increase or decrease in the current on the cir- 
cuit. When therefore a lamp gives out, or one is being 
renewed on the circuit, or any change occurs by which 
the potential at each lamp is above or below the 
normal, due warning is given, and one or more of the 
spare lamps on the circuit board are switched in or 
short-circuited, as the case may be, until the current is 
normal again. The other lamps in the circuit are there- 
fore preserved from too high a potential, and time is 
ained for the renewal of the lamps. In Fig. 7 a 
{unicipal dynamo is shown, connected to four circuits 


asin actual operation, each connected to its individual 
circuit board. On the main board in the centre is fixed 
a voltmeter, indicating the total pressure on the lines and 
the bell mentioned above. The various appliances for con- 
trolling these series circuits as described appear to provide 
for —y possible emergency, and to make the system a 
practical sucess. As mentioned above, there are some 
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thirty-six stations started, witha total of over 5000 lamps 
for street lighting, and 1600 for the lighting of large 
interiors, such as warehouses, railway stations, &c., this 
number having been considerably increased within the 
last few months. 








TUBE CLOSING MACHINE. 


We illustrate herewith a machine for closing the ends of 
metal tubes, invented by W. Pittner, Vienna. The principle on 
which its action depends is that the ends of the tubes may be 
gradually formed into the shape of a cone by means of the pres- 
sure of two rotating discs. In the figure these discs are shown 
at M, and they are adapted to press the tube H on opposite 
sides, while they are rotated by the shaft F and frame C. The 
vertical rotating shaft F is driven by the gearing X Y Z. The 
levers O are pivotted to the frame C ; one end presses on the 
conical sleeve G, and the other end is loosely pivotted to the 
rods R, which carry the rotating discs, The handle E carries a 
pin which works in the groove V, and by its depression the discs 
M are made to approach each other against the action of the 
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springs round R. The table L carries the receptacle I J for 
the tube H, and it is raised or lowered by the handle D and 
gearing BS. The receptacle I J is made in two halves, of which 
I is fixed to the table, and J is hinged so as to facilitate the 
insertion of the tube. After the tube has been introduced the 
handle D is depressed, and the table is raised so as to bring the 
tube through the central hole in the guiding plate P. The 
handle E is gradually depressed after the rotation of the discs 
and their frame has been started, and the end of the tube is 
closed up by their action. The conical end is made securely 
into the form of a plug, and the method is so effective that the 
tubes will withstand an internal pressure of six atmospheres.— 
American Manufacturer. 
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Tue INSTITUTE OF MARINE ENGINEERS.—It is proposed, at a 
conversazione to be held in the Town Hall, Stratford, on the 6th 
December, to have on view a loan exhibition of models, views, and 





objects of interest, and the secretary will be glad if any one can 
aid the committee in contributing to the collection, 





A LARGE LOCOMOTIVE TYPE BOILER. 


IN our impression for July 26th we noticed what we believed 
to be the largest locomotive type boilers ever made for statio 
purposes, and constructed by Messrs. Davy, Paxman, and (o. 
Colchester. Messrs. J. P. Morris and Co., of Port Richmond Iron. 
works, Philadelphia, U.S.A., write to say that they have built 
larger boilers, and enclose a photograph of one, which we 
illustrate on p. 414, So far as can be judged from the photograph 
it is a very fine piece of work. We would direct attention to 
the rather abnormal arrangement of the rivets in groups of 
five. It is one of several constructed for the Calumet and 
Hecla Mining Company, Calumet, Michigan, and was designed 
by Mr. E. D. Leavitt, jun. It is said to be the largest stationary 
boiler in the United States, and in design and workmanship the 
entire battery is not only illustrative of the progress made in 
modern boiler-making, but of the work that can be accomplished 
with the aid of perfected modern appliances. One of these 
boilers is now supplying ample steam for a compound engine of 
750 indicated horse-power, and it is estimatei that with a 
pressure of 180 lb. a triple-expansion engine will get 1000-horse 
power out of it. The boiler illustrated is 34ft. 4in. long, 7ft. 6in, 
in diameter, 9ft. 24in. wide, and 9ft. 24in. high. It contains 
199 tubes of 3in. diameter and 16ft. long, and its total weight 
is thirty-three tons, 








Eectric LiGHTING.-—In view of the ensuing session of Parlia- 
ment the Board of Trade has, it is stated, already received over 
300 applications for provisional orders for the electric lighting of 
various towns in Great Britain, the whole of which, if granted, 
will require the sanction of Parliament next Session before they 
can become operative. 

NAVAL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Henry J. J. G. Moon, chief 
engineer, to the Tyne, to date October 31st ; John W. Ham, engi- 
neer, to the Barham, to date Nov. Ist; Robert 8S. G. Norgate, 
engineer, to the Redpole, to date Nov. 20th; Alfred Wood, chief 
inspector of machinery, to the Pembroke, additional, re-appointed 
on promotion, to date Nov. 2nd. 

THE ENGLISH AND AMERICAN Patent Systems.—The following 
eomparison of results of the working of the American and British 

tent systems have been circulated by the Inventors’ Institute :— 

‘ost of Patent, British, £154; American, £7 10s.; duration, British, 
fourteen years; American, seventeen years; number of applica- 
tions in 1887, British, 18,051; American, 35,613; number of 

tents granted, British, 9410; American, 20,429; income of 

tent-office, British, £124,279 7s, 9d.; ‘American, £228,902; 
expenditure of Patent-office, British, £81,577 5s, 4d.; American, 
£198,892 ; surplus—applied to Revenue of the country—British, 
£42,702 2s. 5d.; American—added to Patent Fund, £30,010; 
Patent Fund, British, none; American, £651,498, 

BoILerR ExpLosions.—The severith report on the working of the 
Boiler Explosions Act of 1882by Mr. Thomas Gray, states that during 
the twelve months ended June 30th preliminary inquiries have 
been held in sixty-seven cases, By the explosions thus dealt with 
thirty-three persons were killed and seventy-nine injured. Tho 
annual average of explosions inquired into during the six pre- 
ceding years was forty-seven, and of lives lost thirty. In upwards 
of one-third of the cases investigated the explosions occurred on 
board vessels, It is pointed out that while information of every 
explosion on board ship can be obtained through the officers of the 
Board of Trade, unless an explosion in the case of land boilers 
attended by loss of life or from some other cause is noticed in the 
public Press, the Department has no means of ascertaining its 
occurrence if the owner of the boiler omits to report the fact; 
and there is good reason to think that many casualties occur to 
land boilers which escape official inquiry. e use of defective or 
worn-out boilers again constituted the cause of about one-half the 
explosions inquired into, while defective design or construction 
and undue working pressure accounted for nearly one-third, and 
ignorancé or recklessness of the attendants about one-sixth of the 
total. Seven explosions from boilers of tramway engines occurred 
during the year, and as five of these were of a similar character 
and arose from similar causes—the wasting of the brass tubes 
from the action of the gases from coke fuel and the scouring effect 
of ashes and cinders—it would seem, adds the report, that the 
persons entrusted with the inspection of boilers of this class are 
not sufficiently alive to the necessity for frequently drawing a few 
of the tubes for examination. There were six inquiries in the 
course of the year regarding boilers used for hoisting trawls, In 
twenty-two of the cases inquired into the boilers were under the 
inspection of boiler insurance companies or of Lloyd's, but in 
seven of these the explosions were in no way attributable to the 
defective condition of the boilers or fittings, 

‘THE INVENTOR HAS BEEN ALLOWED HIS HEAD.”—‘‘In a Dock- 
yard,” is the title of an article in the Scots Observer, No, 51, in 
which the writer says:—‘‘It is no new thing to complain of ships and 
guns; but as a rule complaints do not touch what we believe to be 
the main defect of the modern warship altogether. We are pre- 
pared to make two concessions not commonly made by critics of 
the Admiralty’s doings. In the first place, we are quite prepared 
to believe that every one of the mistakes made in this country 
have been, and are, made by foreign navies. The most ‘modern’ 
of them all—the most scientific, the most addicted to experiment : 
the Italian, to wit—has ~- farthest on the wrong path. In the 
second place, a fair-minded critic ought not to conceal the fact 
that all these errors and miscalculations were almost—or, human 
nature being what is, even quite—inevitable. What was the old 
navy of wooden sailing ships as it stood in 1840, say? It was the 
result of eight centuries and more of evolution. The three-deckers 
had developed from the Viking ship—the long, low, broad-beamed 
craft dug out of the mound in Norway; a wooden, clinker-built, 
boat with one mast step in the middle, on which was hoisted a 
single sail—a course. Through all these centuries the progress 
had been very slow. What is the modern iron or steel built, 
armour-clad, steam-propelled navy? To _ with, it is not forty 
years old. During this very brief period the modern warship has 
undergone more modifications than the wooden og = eight centuries, 
H.M.S, Rodney, or Victoria, is further off the Victory, than the 
Victory is from the Viking ship. These forty years, too, have 
been years of peace at sea. No real naval war has occurred in tho 
interval. Lissa proved nothing, and the American Civil War next 
to nothing. The Federal navy had not to deal with an enemy who 
could fight battles at sea, and what work it did was mainly done 
with wooden ships. These forty years, then, of perpetual change 
have never been sobered by serious trial. The inventor bas been 
allowed his head, inevitably, and has equally inevitably lost all 
grip of the conditions under which war must be conducted. The 
temptation to do ever more and more with his materials—to make 
his ships larger, his plates heavier, his guns bigger, and his 
machines incessantly more numerous and more complicated—has 
proved irresistible, until at last ships are floating engine boxes, 
full of miracles of mechanical ingenuity. They are wonderful, no 
doubt—extraordinary to look at in a shed or a steam basin; but 
will they work in battle? . . . There are three conditions 
which any ship which is to be an effective fighting craft must 
fulfil. irst, it must be habitable not only in harbour and for a 
short time, but at sea and for long stretches of cruising ; habitable, 
too, without loss of health and nerve. Secondly, it must be so 
built that it is possible to give and to hear orders on board. 
Thirdly, it must be armed with weapons which are manageable in 
a rapid, effective fashion ; which are the tools and not the masters 
of the men. We hold that the modern type of warship, big and 
little, violates ‘every one of these rules in the most flagrant manner ; 
and we propose to try to prove it.” 
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RAILWAY MATTERS. 


n pointed out that Prussia, although con- 
Ri br Raye Bane) with railroads, bas 923 towns of 2000 
habitants or more not situated on any railroad. 


ny of turning the first sod of the Natal and 

= + ‘State Railway ar performed at Ladysmith on the 7th 
— Sir Charles Mitchell, the Governor, in the presence of a 
owe cisomblage of people, including the official delegates of the 


Orange Free State. 
Tue Street Railway Journal of New York and Chicago 
is a remarkable illustration of the extent to which special industries 
afford support to journals representing them, and since the advent 
f electricity on street railways, as they call them, this journal has 
; wn to an enormous size, Jt contains sixty pages of reports, 
technical news, and descriptive matter and personal news, besides 
about 100 pages of advertisements and several pages of directory of 
tramway companies and officers, and the report of the eighth 
annual convention of the American Street Railway Association. 


Tux London and North-Western Railway Company has 
ranted a general advance in wages to the men employed in the 
Proomotive and permanent-way departments. By the new arrange- 
ment the gangers receive an increase of 2s, 6d. weekly, and a new 
subordinate office is created in the shape of secondary gangers, of 
whom there will be almost an unlimited number receiving wages 
one shilling above the ordinary labourers, who will be ee by 
merit. The permanent-way men will leave work on Saturdays at 
one o'clock, and for overtime will be wn at the rate of time and a- 
quarter for Saturdays, and time and a-half for Sundays. Loco- 
motive drivers and stokers will be also considerably benefitetd by 
the new scale of rates. 


Tue Board of Trade have issued the following regu- 
lation respecting carriages to be used for the conveyance of cheap 
train passengers :—The following minimum dimensions should be 
observed in the construction of these carriages—they should con- 
tain 20 cubic feet of space per passenger ; the area of the glass 
windows should afford 60 superficial inches per passenger ; they 
should be provided with proper means of ventilation, and with at 
least one lamp to each compartment of each carriage ; the seats 
should be provided with backs, should be 15in. broad, and should 
afford 18in. in width per passenger, ——e of these — 
toa scale of not less than 4ft, to an inch, should be supplied to 
the Board of Trade, 


Tue number of visitors on the closing day of the Paris 
Exhibition was 370,000, the number of tickets presented—five for 
every admission after 5 o’clock—being 511,000. The total number 
of paying visitors to the Exhibition was 25,000,000, as compared 
with 12,000,000 in 1878, and 8,000,000 in 1867. Of the 30,000,000 
tickets issued, 28,000,000 have been utilised. The theatre receipts 
during the Exhibition have been the largest on record, and the 
railways have also profited. The receipts of the Northern Company 
from January 2nd to October 21st have been 147,000,000f., an 
increase of 15,000,000f., and those of the Lyons Company 
970,000,000f., an increase of 18,000,000f., while the Western 
Orleans and Southern lines have each had an increase of 9,000,000f., 
or about 9 per cent. This increase will really benefit the State 
rather than the shareholders, who are guaranteed 4 per cent. 
by the Government. 


Tue traffic of the North-Eastern Railway continuesto ex- 
pand insympathy with the general improvement of trade. Last week 
there was an increased return from every department. Passenger 
traffic yielded £3286, merchandise and cattle £6190, minerals 
£4874, and dock dues £8 more than in the corresponding week of 
last year. The total increase for the week was £14,358, and for 
the half-year, so far, £202,149. This would seem to promise an 
excellent dividend on the half-year for the shareholders, Every 
£100,000 increase is estimated to yield an additional 1 per cent. It 
must not be forgotten, however, that the employés of the company 
in all directions, are demanding higher wages, more privileges, and 
shorter hours, and that some concessions will certainly have to be 
made, This will take some of the ‘‘gilt off the gingerbread.” 
The dividend in February Jast was at the rate of 64 per cent. It is 

robable that in February next it will not be less than 8 per cent. 

e increase in tyne 3 cost, which may result from advances to 
the employés and in the value of materials, will probably not be 
felt so much this half as next, 


UNEXPLAINED derailments still constitute a remarkably 
high proportion of all those which occur on the American lines, 
The record of accidents in September includes 71 collisions, 59 de- 
railments, and 2 other accidents; a total of 132 accidents, in which 
pk ag were killed and 162injured. These accidents are classi- 
fied by the Railroad Gazette as follows:—Collisions—Rear, 26; 
butting, 31; crossing and miscellaneous, 14; total, 71. Derail- 
ments—Loose or spread rail, 4; broken bridge or trestle, 3; defec- 
tive frog, 1; broken axle, 3; broken truck, 1; broken draw bar, 1; 
misplaced switch, 7; runaway cars, 4; cattle on track, 6; land- 
slide, 2; malicious obstruction, 3; unexplained, 24; total 59. A 
general classification shows :— 


Col- Derail- 


Yisions, mente. Other. Total. P.c. 
Me oat up be, [ORC ee, ee 8 6 
Defects ofequipment .. .. 9 .. 5 1 wo B 12 
Negligence in operating .. 31 .. — « 42 82 
Unforeseen obstructions .. 1 ll 1. 18 10 
Unexplained .. ., -- 80 24 — .. 54 40 
Te Gs os 71 59 .. 2 .. 182 .. 100 


A RESIDENT engineer in India, seuition te the Manufac- 
turer and Inventor, says :—‘‘ The question which at present absorbs 
the attention of the public in Bengal is that of an independent 
alternative line from Calcutta to the Northern Provinces. e Rast 
Indian Railway Company has held a monopoly of the entire traffic 
to the North for many years, and as a natural consequence the 
public have had to submit to whatever treatment that company 
chose to impose. An alternative line is also most urgently 
required, @ recent collapse of the Jynthee Bridge also affords 
another argument. That disaster cl the main line for seven 
weeks, and left only the loop line—a single line eighty miles more 
circuitous, and with capaclty only for its own local traffic—for the 
entire northern traffic, The East Indian Company have so far 
yielded to the inevitable as to say they will themselves construct an 
alternative line, and have started a survey for one under the name 
of the ‘Grand Chord Line,” But the Bengal Chamber of Com- 
merce and the public should not be satisfied with that; they should 
not be wheedled by the use of a grand name. The public should 
know, in the first place, that there would be no haste about the 
construction of the line; and in the second place, it would be 
a the continuance of the monopoly which has already lasted 
far too leng, to the detriment of the trade of the whole Presidency. 
The coal rates of the East Indian Company to Cawnpore, for 
example, are equal to five times its cost at the pit; such rates are 
not only monstrously high, but, in this particular instance at least, 
most unreasonable, as the empty coal trains are always utilised in 
working down produce traffic to Calcutta ; otherwise, empty trains 
would require to be worked upwards for that traffic, as in the case of 
the Great Indian Peninsular Company, who have to send empty 
trains from Bombay for the Central Provinces down traffic. Besides 
this, the East Indian is one of the easiest gradient railways for its 
length in the world; while the Great Indian Peninsular is a ve’ 
heavy grade line. What is wanted along with the alternative and 
independent route is a line that would reach districts that are at 
resent entirely without railway communication, with branches to 
za and Palamou coalfields, and running through Aurunga and 


NOTES AND MEMORANDA. 


THE following, as a flexible paint, is said to retain 
sufficient flexibility to enable a sheet coated with it to be rolled :— 
Soft soap, 20z.; boiling water, 120z. Dissolve and work well into 
usual oil paint. 


Tur water supplied to London during September con- 
tained 0°05 of one part in 100,000 parts of organic carbon, This is 
equal to one part in 2,000,000 parts, so that a drinker of water 
would have to drink 893 tons before consuming 11b. of organic 
carbon. At the rate of two pints per day this would take him 
2190 years, 


Accorpine to the calculations of the Paris police, 
5,000,000 provincials and 1,500,000 foreigners have visited the 
Exhibition, The foreigners include 380,000 English, 225,000 Bel- 
~ 160,000 Germans, 56,000 S 
talians, 32,000 Austrians, 7000 Russians, 5000 Greeks, Turks, 
and Roumanians, 3500 Portuguese, 2500 Scandinavians, 8000 
Asiatics, 12,000 Algerians and other Africans, 90,000 North Ameri- 
cans, and 25,000 South Americans, 


THE average daily water supply delivered from the 
Thames to London during September was 92,894,080 gallons ; from 
the Lea, 58,978,775 gallons; from springs and wells, 25,481,912 
gallons; from the ponds at Hampstead and Highgate, 371,030 
a. The last is used for non-domestic purposes only. The 

aily total was therefore 177,725,797 gallons fora population aggre- 
gating 5,604,318, representing a daily consumption per head of 
31°71 gallons for all purposes, The total number of houses supplied 
by the water ee during the month was 755,850, representing 
an i of 1 pplies on the previous month, and the total 
supply divided by the number of houses shows a daily average of 
gallons for each tenement. 


THE magnetic leakage of field magnets of two machines, 
one of the Mather type of 500 watts capacity, constructed by one 
of the students, and the other a No. 2 Edison, capable of generating 
5000 watts, has been recently examined by Professor H. S. Carhart, 
of Ann Arbor University, Mich. The leakage of the first machine 
was due to four steel studs, supporting brass yokes forming the 
journals, and four iron bolts attaching the magnet to the wood base. 
The result of rectifying these errors was an apparent gain of 32°6 
per cent,, shown by calculating the lines through the armature in 
the two cases, though the real gain is not, of course, so great on 
account of the cumulative effect of increase of lines increasing the 
electro-motive force, which in turn increases the ampére turns. 
The leakage in the Edison machine was between the poles and bed- 
plates, which is filled in with zinc. Removing the cause by sub- 
stituting 2 wooden base gave an increase of 6°25 percent. This, 
the Electrical World remarks, is, of course, a capacity increase, not 
an efficiency one, and shows that a saving can be made in the 
material used in building, and that the requisite field can be 
obtained with a smaller expenditure of electrical energy. 


niards, 52,000 Swiss, 38,000 





Tue following summary of the phases of Vesuvius 
during the past year has been supplied by Prof. Palmieri, of the 
Vesuvian Observatory of the University of Naples, to the British 
Consul there, and is appended by the latter to his last report. 
Mount Vesuvius, during the past year, has continued its moder- 
aey eruptive activity, which began in the month of December, 
1875. ere were various emissions of small lava streams, which 
did not reach further than the base of the cone. An additional 
cone was gradualiy formed, caused by the activity of the motive 
power of the crater which, towards the end of the year, had reached 
a height of 100 metres—equal to 328ft.—above its original level. 
On various occasions the detonations and the red hot projectiles 
thrown up with the large quantities of smoke indicated greater 
eruptive power. During the whole year no ashes were thrown up, 
and consequently the crops in the surrounding country were not 
destroyed. The sublimations on the smoke issues were relatively 
scarce, and did not present any product that called for attention. 
The seismographic instruments at the Observatory did not show an 
activity proportionate to that of the volcano. ll the lava streams 
that issued during the year flowed towards the eastern slopes of 
the mountain. 


A note on “A Method of Driving Tuning Forks 
Electrically” was read at the meeting of the Physical Society last 
week by Mr. Gregory. In order to give the impulses about the 
middle of the stroke, the fork is arranged to make and break the 
primary circuit of a small transformer, the secondary circuit of 
which is a through the electro-magnet actuating the fork. 
The prongs of the fork are magnetised, and receive two impulses 
in each period. Another device was suggested where the prongs 
respectively operate contacts which successively charge and dis- 
charge a condenser through the coils of the actuating magnet. 
Professor 8. P. Thompson said he regarded the mercury 
contacts used as objectionable, for their capillarity and adhe- 
sion would probably cause the impulses to lie behind the 
appointed epochs. Professor McLeod remarked that Lissajou’s 
figures gave a satisfactory method of testing the constancy 
of period, and could be readily observed without using 
lenses, and in reference to liquid condensers suggested by the 
author for his second device, said that platinum plates in sulphuric 
acid were found to disintegrate when used for this pw He 
thought lead plates waa aie suitable. Professor Jones, who 
read a paper on a similar subject in March last, said he now used 
bowed forks, with which to synchronise the speed of the disc there 
described, and the frequency is determined by causing the disc to 
complete the circuit of his Morse receiver once each revolution. 


SHAKESPEARE suggests that Othello’s sword “of Spain” 
had been hardened in a cold stream, for he says it had ‘‘the ice 
brook’s temper.” Referring to this in his British Association 
address on tempering steel, Professor Roberts Austin said, ‘‘ But 
cold water was far too simple a material for many a sixteenth cen- 
tury artificer to employ, as is shown by the quaint recipes con- 
tained in one of the earliest books of trade secrets, which, by its 
title, showed the existence of the belief that the ‘right use of 
alchemy’ was to bring chemical knowledge to bear upon industry. 
The earliest edition was published in 1531, and the first English 
translation in 1583, from which the following extracts may be of 
interest :—‘ Take snayles, and first drawne water of a red die of 
which water being taken in the two firste moneths of haruest when 
it raynes,’ boil it with the snails, ‘then heate your iron red hote and 
quench it therein and it shall be hard as steele.’ ‘Ye may do the 
like with the blood of a man of xxx yeres of age, and of sanguine 
complexion, keing of a merry nature and pleasaunt - dis- 
tilled in the middst of May.’ This may seem trivial enough, but 
the belief in the efficacy of such solutions survived into the present 
century, for I find ina work published in 1810 that the artist is 
prettily directed ‘to take the root of blue lilies, infuse it in wine 
and quench the steel in it,’ and the steel will be hard; on the other 
hand, he is told that if he ‘takes the juice or water of common 
beans and quenches iron or steel in it, it will be soft as lead.’ I 
am ata loss to explain the confusion which has arisen from this 
source, As must always be the case when the practice of an art is 
purely empirical, such procedure was often fantastic, but if is by 
no means obsolete, for probably at the present day there is hardly 
a workshop in which some artificer could not be found with a claim 
to possess a quaint nostrum for hardening steel. Even the use of 
absurdly compounded baths, to which I ‘have referred, was sup- 
ported by theoretical views. Otto Tachen, for instance, writing 
of steel in about the year 1666, says that steel when it is ‘ quenched 
in water acquires strength because the light alcaly in the water is 
atrue comforter of the light acid in the iron, and cutlers do 
strengthen it with the alcaly of animals,’ hence the use of snails. 
Again, Lemery explains in much the same way the production of 
steel by heating iron in the presence of horns of animals.” Hew 
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MISCELLANEA. 


Tue first sod of the Nicaragua Canal was turned on 
Monday. 


Ayn interesting article, the first of a series by Mr. 
John J. Fletcher, on ‘Salvage and Wreck Raising,” appears in 
the November number of the Shipping World. 


Tue South Russian Custom House charges press very 
heavily on the foreign maker of portable steam engines, an 8-horse 
power paying in duty £70 16s,, and one of 12-horse power £92 16s. 


Tue Eiffel Tower receipts have been 6,500,000f. The 
Paris Times correspondent writes:—‘‘I went to-day—the 6th inst. 
—to the Exhibition. Having seen it before the opening, I wished 
to see it after the close. Thescene was surprising and melancholy.” 


Mr. James Hornssy, of the firm of Messrs. Richard 
Hornsby and Sons, of Grantham, has accepted an invitation to 
contest the borough in the Unionist interest at the next election, 
the present member, Mr. Malcolm Low, M.P., having intimated 
his intention, on account of ill-health, not to seek re-election. 


THE municipal authorities of Philippopolis have, by a 
notice, dated the 18th ultimo, called for tenders for the construc- 
tion of waterworks, The main and subsidiary supply pipes will 
cover a distance of about 20 kilometres. The plans and estimates 
may be seen at the Mairie of Philippopolis, where the tenders will 
be received up to the 18th instant. 


Kesie’s Margate Gazette of the 9th inst. contains a 
map of the town, showing the lines to be taken by the system of 
main sewers now being constructed under Mr. Baldwin Latham, 
M. Inst. C.E. The total area of the borough is 995 acres, and 
of this 759 acres are to be drained by the works in progress, 
requiring 314 miles of drains and pipes. 


Tue United States Commissioner of Patents says :— 
‘*The growth and development of the patent system of the United 
States, and of inventive genius stimulated by the rewards, and 
prospects of rewards, growing out of that system, are the subjects 
of constant comment. Careful considerations will show that the 
patent system is the foundation upon which the industrial interests 
of the country are We are, in fact, indebted for our 
unequalled growth and prosperity as a manufacturing people to its 
influence, Under the British system, the English Patent-office is 
little more than a registration office. The patent, when issued, is 
but a certification, and is of no value as property. No one would 
invest capital in it until it should be submitted to learned and skilled 
experts, who outside of the office, bear the same relation to the 
merits of invention as the Examiners of this Bureau sustain.” 


A CONTEMPORARY asks :-—“ Why cannot some inventor 
tell us how to make a cheap and efficient mechanical punkah-puller 
for use in India and the tropics generally? It ought not to be a 
very difficult problem to tackle. The human agency at present 
employed, though fairly cheap, is not very efficient. The punkah- 

uller at night has an awkward way of stopping work as soon as 

e thinks his employer is asleep. The machine could be relied 
upon to keep the cool fan going all night. There would be a very 
large field for such an invention, for it is said that in and around 
Calcutta alone there ‘are 28,000 coolies—a most appropriate word 
in this case—earning their living by pulling punkahs, and the 
Government spend 740,000 rupees a-year on punkah-pulling in the 
barracks.” The answer to the question depends very much on 
what would be considered ‘‘ cheap.” There is probably nothing 
cheaper than coolie labour for working a punkah, unless it be 
aided by a gravity and escapement motor, three or four of which 
could be kept wound up by one coolie. 


THE Cleveland, Ohio, Zeader gives an account of the 
explosion of the naphtha yacht Leo on the 15th of September. The 
issue of the 20th says :—‘‘The bodies of two more of the unfortu- 
nate yachtsmen who met death on Sunday night on the Leo were 
recovered on Thursday, and the burned condition of their clothing 
leaves little doubt that the ill-fated launch was destroyed by an 
explosion. As has been stated, the Leo was a naphtha launch, and 
it is said that forty gallons of the volatile and inflammable fluid 
used for fuel were stowed in her hold when the yachting party 
sailed from Lorain, Sunday afternoon. The watches found upon 
the bodies thus far recovered all stopped within a few minutes of 
3.15 o’clock. The remains were blackened and bruised. The face 
was swollen and discoloured, and the nose broken. The trousers of 
one man had been torn into shreds, and the feet were bare. The 
coat was of most interest to those present, for it had been partially 
burned. This fact convinced all that the naphtha bad caused an 
explosion which had sunk the yacht and all on board. The theory 
is held that either the men in the launch were badly injured by 
the explosion and unable to battle with the waves, or that some of 
them were alive when they reached the rocks on the shore. Nearly 
all of them were strong men and good swimmers.” 


Wiruin the last twenty years Berlin has risen to im- 
portance in the universal trade market, and what it is proposed to 
do in England by means of the Imperial Institute, but which will 
probably fail through uncommercial modes of management, is now 
already in progress by private enterprisein Berlin. In the centre of 
Berlin, near the City railway station, Borse, and amidst the chief 
traffic of the town, the firm known as J. Dreger has erected a com- 
mercial building on a grand scale, in which not only Germany, but 
all the countries of the world will have the opportunity of exhibiting 
permanently their productions in the most practical way. The 
building is known as the Globus Internationale Musterhalle fiir 
Industrie u. Handel—International Exhibition Rooms for-Industry 
and Wholesale Trade—and is built in the Oranienburgestr. 1-3, N., 
Berlin, Hackescher Markt C. The tastefully decorated exhibition 
rooms have gas and electric light, and the different departments are 
well arranged. The firm has engaged managers who, by their 
knowledge of foreign languages, are able to have intercourse with 
buyers of all nations, and they will place the assistance of travel- 
lers at the disposal of firms who cannot alone employ such men. 
For the exhibitors in the Globus MM. Dreger intend to send 
travelling salesmen all over the Continent and to foreign countries. 


Ar a meeting of the Engineering Society, King’s 
College, London, Mr. Pritchard read a paper on the Mersey 
Tunnel. The author commenced his address by showing the 
superiority of the structure in many ways over the existing 
ferries, which date back as far as the eleventh century. Mr. 
Pritchard then gave the way in which the borings and headings 
were accomplished, pointing out the difficulty of a proper drainage 
of the tunnel, owing to the falling gradient, until a drainage 
heading was constructed. The author then went fully into the 
pumping machinery used in this work, describing the pumps, &e., 
in detail. Inthe event of the pumps all being stopped at once, 
the capacity of the drainage heading is such as to prevent the 
water rising to the level of the rails for five hours, which gives 
ample time for repairs, The author then went into the difficulty 
of the blasting, as large charges could not be used for fear of let- 
ting in too much water. The explosive chiefly used was cctton 
powder. Mr. Pritchard gave minutely the construction of the 
stations, giving a full description of the size, &c., of the St. James S- 
street, Liverpool, and Hamilton-square. One of the most interest- 
ing parts in the paper was that on the ventilation of the tunnel, 
the author giving calculations of the amount of foul air required 
to be drawn out, which amounted to 464 cubic feet, and this 
having to be diluted to the extent of 1 in 500, gives 232,000 cubic 
feet of air to be drawn out per minute. He then went into the 
construction of the fans, the engines to drive which are made by 
Walker Brothers, Wigan. Mr. Pritchard finished his adcress 
by referring to, the capital hydraulic lifts constructed by Messrs, 
Easton and Anderson, costing about £20,000 and which are believed 





much are modern theories nearer the mark ? 


to be the largest ever constructed for passenger purposes, 
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THE PARIS EXHIBITION—EDISON DYNAMOS, 
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Fig. 3— THE EDISON CENTRAL STATION EXHIBIT,— FEEDER BOARD, FEEDER JUNCTION BOX, UNDERGROUND MAINS. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
PRESIDENT’S INAUGURAL ADDRESS. 





Ar the first ordinary meeting of the session, on Tuesday, 
November 12th, the President, Sir John Coode, K.C.M.G., 
delivered an inaugural address, it being the first occasion of his 
occupying the chair at an ordinary meeting since his. election as 
president. - After referring to the growth of the Institution, from 
about 600 when he joined it as a member in 1849 to approximately 
6000 at the present time, he alluded to the visit of the American 
engineering societies soon after the close of the last session, and 
the leading part taken by the Institution in their reception and 


entertainment. 

When idering the q of a topic for his address, it 
appeared to him that the experience gained during three lengthened 

rofessional visits to distant parts of the British Empire might not 
o unsuitably drawn upon, the visits involving journeyings of more 
than 75,000 miles. The text of his subject was:—‘‘ British 
Colonies as fields for the employment of the Civil Engineer.” By 
the term Colony was strictly meant a country, or portion of 
a country, inhabited by a people who had gone forth from their 
mother land and had made that country their home, though re- 
maining more or less directly under the government of the country 
from which they or their ancestors had originally emigrated. These 
might be said.to be British dependencies, held mainly for strategic 
purposes, in which the British element in the population was 
very small, such as Gibraltar, Malta, C: and Heligoland ; 
dependencies under the British Crown chiefly used as trading- 
stations, but also serving as coaling stations, and for repairing 

t s of the tile marine, or ships of the Royal Navy, 
such as Singapore and Hong Kong; Colonies which were ex- 
rters of their own produce on a large scale, such as the West 
ndia Islands, Mauritius, and Ceylon; and Colonies proper, as 
Canada, Australia, South Africa, and New Zealand. The key- 
note to the colonial question was best represented by the single 
word ‘‘transport.” Wherever there was trade, there would of 
ity be a d d for the means of transport, and where 
there was a demand for the means of transport, there would be 
found a need for the works of the civil engineer. Whilst the 
population of the world had increased by a little less than 10 
cent. between 1870 and 1880, the increase in transport within 
the same period had been fully 53 per cent. The connection 
was obvious between transport and the several engineering 
works comprehended under the construction of railways, tram- 
ways, roads, canals, harbours, docks, steamships, locomotives, 
bridges, viaducts, aqueducts, tunnels, waterworks, gasworks, 
sewage works, and irrigation channels. Breakwaters and light- 
houses might be included within this same category, and he 
ventured to affirm that this factor of —- aded the 
domain of electric telegraphy. Harbours and docks assumed a 
special importance in connection with our Colonies, As respected 
external trade, they formed the terminal links of the great chains 
of communication which served to bind them to the mother country. 
As regarded our larger colonies, the practice had been to extend 
the roads and railways from the seaports back into the interior, 
with the result that the land lines of communication parallel to the 
coast had been as yet but little developed, and much the larger 
proportion of the traffic between different parts of the same Colony 
was sea-borne. Hence in most of our Colonies, harbours, and 
navigable rivers assumed greater gy in the matter of 
transport than was generally assigned to them in the mother 
country. 

Dealing next with the means of reaching the Colonies, the 
question of oceanic transport by means of steam navigation 
was of paramount importance. The first crossings of the 
Atlantic by steam propulsion alone were accomplished by the 
Sirius of 700 tons, starting from Cork, and the Great Western, 
of 1340 tons, from Bristol, both reaching New York on the 
23rd of April, 1838, the time occupied by the latter vessel 
having been fifteen days and six hours. It was in this same 
year that the English Government first invited tenders for the 
conveyance of mails to the American continent by steam, which 
led to the establishment of the Cunard line, of which the first 
vessel, the Britannia, of 1155 tons and 850-horse power, left 
Liverpool on the 4th of July, 1840, and tvok fourteen days to 
complete the voyage to Halifax. At the present time the 
passage between Liverpool and New York had been accompli 
within six days. The Peninsular and Oriental Company afforded 
a striking example of the progress of ocean steam navigation 
between the United Kingdom and the Colonies. The first 
contract with the Government for the conveyance of mails by sea- 
going steamers was entered into in August, 1837, by the company. 
at that time called the “ Peninsular.” The steamers ran from 
Falmouth to Vigo, Oporto, Lisbon, Cadiz, and Gibraltar. In 1840, 
the company was expanded into the Peninsular and Oriental, an 
the mails were conveyed by steamerfrom England to Alexandria ; 
in September, 1842, the service was extended to India ; a further 
contract was undertaken by the company, in 1844, to carry 
the mails to Ceylon, Singapore and Hong-Kong; and from 
March, 1852, a service had been established with Australia, 
and conducted with punctuality, safety, high speed and 
comfort. Meanwhile the tonnage of the vessels had in- 
creased from some 600 to. 800 fifty years ago, to 2500 tons of 
2500-horse power twenty-five years ago, and to 6500 tons in the 
latest additions to the fleet, which maintained a "000 sea-going 
speed of fifteen to sixteen knots an hour on the 12,000 miles run 
from London to Australia. This increase of size and power had 
been specially marked within the last five orsix years. One result 
of recent improvements in steamship building was a reduction in 
the cost of ocean The cost of the freight of heavy 
goods, such as unmanufactured iron, say, to Sydney, a distance of 
nearly 12,000 miles from England, was about £25 per ton twenty 
years ago, whereas recently it had been as low as £1 10s. a ton, or 
little more than #,d. per ton per mile, and the saving in distance 
by the Suez Canal route as compared with the route by the a 
was only about one-ninth of the whole distance. Sir Jobn e 
then referred to two recent examples of modern a steam- 
ships—the Teutonic, belonging to the White Star Line, 582ft. 
in length, with a gross tonnage of 9685, provided with accom- 
modation for 1200 ngers, and, by arrangement with the 
Admiralty, intended to carry in time of war twelve 5in, 
guns, having a maximum range of over five miles. The other 
example was the City of Paris, belonging to the Inman and 
International Steamship Company. This was the only vessel 
which had hitherto made the passage between New York and 
Liverpool in less than six days, her mean on a voyage 
in May last having been 23°73 statute miles an hour. This vessel 
was of 10,500 tons burden and 18,000-horse power, being eight 
times the tonnage and forty-five times the horse-power of the 
Great Western. She had fifty-four furnaces, and her boiler tubes 
exceeded 13 miles in length. With regard to the possible future 
development of steam navigation, the question of hydraulic pro- 
pulsion by jets of water at a high velocity was engaging the atten- 
tion of many engineers, 

The President then entered into the statistics of the chief engi- 
neering works which had been, or were being, carried out in 
British Colonies, and the scope which existed in those Colonies for 
the future employment of civil engineers, giving their position, 
general configuration, and physical features, area and population, 
climate, industrial products and mineral wealth; and public 
works, whether executed, in pr or contemplated in the 
immediate future. Canada, the largest of the colonial dependen- 
cies of Great Britain, had an area of 3,610,000 square miles, of 
which 140,000 square miles were covered with water, and the sys- 
tem of inland navigation was the largest inthe world. TheSt. Law- 
rence alone in conjunction with the great lakes afforded unbroken 
water communication to Port Arthur and Duluth from Liver- 
pool, The total length of railways in the Dominion was about 
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14,000 miles, and the area of territory in the Dominion per lineal 
mile of railway was in the proportion of 258 tol. Although com- 
pleted thirty years ago, the Victoria Bridge across the St. Lawrence 
still remained one of the finest engineering works of the last half- 
century ; and the Ship Canal in the St. Lawrence, 27}ft. deep, 
completed twelve months ago, had a very important bearing upon 
the commercial prosperity of the Dominion, enabling merchant 
steamships of the largest class to reach Montreal. Two large 
graving ocks had been constructed, one at Esquimalt in British 
‘columbia, and the other at Halifax in Nova Scotia, while a ship rail- 
way, seventeen miles long, was being laid for the transport 
of vessels across the isthmus which connected Nova Scotia 
with New Brunswick. In the West Indies, the harbour 
of Castries, in St. Lucia, had been selected as the chief 
coaling station for the British fleet. When finished, the depth of 
water at low tide alongside the quay would be 27ft.; the harbour 
would become of very great importance in the event of the com- 
letion of the Panama or the Nicaragua Canal. In Europe, 
eligoland was the smallest of the British Possessions, its area 
being about a quarter of a square mile, and Gibraltar, Malta, 
and Cyprus within the Mediterranean Sea, were beld for strategic 
purposes only. In Southern Africa there were at the present 
time only two British Colonies, the ‘‘Cape Colony” and ‘‘ Natal.” 
The Imperial Government had just granted a charter to the 
British South African Company, to develope the resources of a 
tract of country four times larger than Great Britain, northward 
of the Cape Colony, to be called ‘British Zambesia.” The 
public works of Cape Colony comprised about 1700 miles of rail- 
way, being one lineal mile to 126 square miles of territory; 
harbours, a breakwater, and a graving dock at Table Bay; 
two ifon jetties, together about 1700ft. long at Port Elizabeth, 
in connection with the general railway system of the Colony ; 
and a breakwater and training banks at East London. Of the Colony 
of Natal, more than four-fifths of the population were Zulu Kaffirs. 
The railway mileage was 220 open, equivalent to one mile to every 
eighty-six square miles of territory. In Ceylon, the most noticeable 
feature was the growth of the tea industry, which had increased 
from the insignificant production and — of only 15lb, 
sixteen years ago to 500,000lb. in 1 Of railways, 
which were all owned and worked by the Government, there were 
180 miles, or one lineal mile of railway for each 137 square miles 
of country, upon which the net profit had risen to nearly 11 of 
cent. on the outstanding capital. The Harbour of Colombo, 6 
acres in extent, sheltered by a breakwater 4200ft. long, was being 
deepened to 28ft. and upwards, At ge] the capital of the 
Straits Settlements, a sea wall 3000ft. long was in course of 
execution, and at Hong Kong, which, like Singapore, was the 
emporium of a large trade, a sea wall rather more than 1} mile in 
length, and founded in about 30ft. of water, was about to be con- 
structed parallel toand 250ft. seaward of the existing wall. Anareaof 
about 60 acres would be reclaimed between these walls, whereon 
high-class buildings would be erected. In New Zealand, 1750 miles 
of railway had been completed up to the end of March, 1888, 
giving one lineal mile of railway to fifty-nine square miles of terri- 
tory. Breakwaters and training banks were being constructed for 
the improvement of the entrance of the river Buller at Westport, 
and similar works were in progress at Greymouth. A new graving 
dock had lately been completed at Auckland, 500ft. long and 80ft. 
wide, with a depth of 33ft. of water over the sill at spring tides. 
Otago Harbour entrance had been improved, and a harbour 
created at Lyttleton, near Christchurch, enclosing an area of about 
112 acres, with jetties and wharves having a length of berthage 
of 11,000ft., with lines of railways in connection with the general 
system of the island. The depth of water within the harbour 
varied from 19ft. to 25ft. at low-water. In Tasmania 440 miles of 
railway had been opened at the end of 1887, being one lineal mile 
of railway to fifty-five square miles of country. Sir John 
Coode then refe: to Australia, treating it first as a whole, 
and afterwards dealing separately with the five Colonies 
into which it was divided. It was about six-sevenths of the 
size of Canada, and only about one-fifth smaller than the 
continent of Europe. An index of its magnitude was to be 
found in the size of the catchment basin of the river Murray 
and its tributaries, the area of which was 510,000 square miles, 
or nearly six times greater than Great Britain. In Western 
Australia, with a population of only one inhabitant to twenty-five 
square miles, there were 450 miles of railway, or one lineal mile for 
each 2375 square miles of territory. In South Australia, at the 
end of 1888, there had been constructed 1820 miles of railway, 
or one mile to 496 square miles of land. At Port Adelaide there 
was a total wharf frontage of about 13,000ft., and the 
channel leading up to the port from the sea had been deepened 
from 94ft. to 22ft. at low-water. The works for the water supply 
of Adelaide were of a very extensive character, and when com- 
pleted would include a storage reservoir of 2,760,000,000 gallons 
mam Victoria, the smallest Colony in Australia, 2200 
miles of railway in operation at the end of 1888, being one 
lineal mile to forty square miles of area. Asan instance of the 
wonderful growth of the city of Melbourne, the capital of the 
colony, the President stated that little more than fifty years ago 
a corner plot of land, near the centre of the city, was sold from a 
tree stump as a rostrum for £45, and that the same plot, 
with the buildings upon it, had just been valued at £493,500. 
Until recently the navigation from the bend of the bay, by the 
river Yarra-Yarra to the city, a distance of 6} miles, was 
through a narrow, tortuous channel. This had been greatly 
improved by training works and the cutting of a canal, and the 
navigation was now through a channel 5} miles in length, and 
when — would have a depth of 20ft., and bottom 
width of 150ft. The sto capacity of the Yan Yean reservoir, 
for the water supply of Melbourne, was 6,400,000 gallons, the 
expenditure on the system had exceeded £2,500,006, and further 
works were in p Irrigation on a scale had been 
fostered by the vernment of Victoria, the area intended 
to be irrigated amounting to nearly 1,250,000 acres. In New 
South Wales, at the end of 1888, 2160 miles of railway were 
open, being one lineal mile to 144 square miles of country. 
e length of the great bridge over the Hawkesbury river, 
which formed the last link in the continuous railway s 
between the principal cities of the four Colonies of South 
Australia, Victoria, New South Wales, and Queensland, was 
2900ft. between the abutments, and the foundations of the 
several piers, six in number, were carried to depths varying 
from 10lft. to 162ft. below high-water level. e President 
then referred to the recently-constructed graving-dock on 
Cockatoo Island, in the harbour of Sydney, 600ft. long and 84ft. 
wide, to the Macquarie lighthouse at the entrance to Port Jackson, 
to the water-supp = Sydney, and tothe works at Newcastle at 
the mouth of the Hunter river, the great coal.shippii rt of the 
Colony. In Queensland, the returns up to the end of 1 showed 
that 1770 miles of railway were open, or one lineal mile to 378 
miles of area. River improvements had been effected in the 
channel leading up to Brisbane, at the Fitzroy river from the sea 
up to the town of Rockhampton, at the entrance of the Pioneer 
river, and also at the entrance to Norman river in the Gulf of 
Carpentaria, As an inst of the mineral wealth of this Colony, 
the Mount Morgan Mine, near Rockhampton, was now turning out 
gold to the value of £128,000 per month, of which £28,000 went in 
working expenses, and the balance in dividends to the shareholders. 
The President then observed that the questions naturally arose— 
Whether the Colonies had been justified in constructing public 
works, and whether they were capable of bearing the financial 
obligations they had thereby imposed upon themselves. To these 
questions, he said, circumstances warranted a reply in the affirma- 
tive; taken as a whole, the market value of the public works 
already executed by the Colonies would be fully equal to their 
cost. The earlier settlers bad in many cases been brought face 
to face with large and pressing demands, for the execution of such 
public works as had been absolutely essential for securing ready 
inter-communication between district and district, more espevially 
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between the sea-board und the interior, involving roads 
&c,, within their own borders, and between themselves an 
world. Further, in not a few instances, our Colonies h 

absolutely necessary to incur a considerable annual expendity 
subsidies to ocean-going steamships, to insure frequen’ wy 
and rapid communication with the rest of the world ~ 
uestion whether our Colonies were capable of bearing ane 
in general terms > but 
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financial burdens could only be answer 
rhaps the most conclusive reply in the affirmative was 
ound in the readiness with which invitations by British Colon; 
for loans were met in the ‘‘ Money Market” of the ‘Citys 
London. It was doubtless not overlooked that in the 7< 
Colonies vast areas of land were yet unappropriated, and {o H 
so much capital in reserve. Moreover, in the case of some qa 
Government lands occupied by squatters, the rentals were sybj . 
to a percentage of increase periodically. Further, the fensent 
ition, and consequently the spending power of the Colonies r 
avourably affected by the present low rate of interest obtainable 
for capital in this country. Many were now able to raise loans ; 
- per cent., which not so very long ago found it necessar ‘ 
offer 6 percent. While our own country had for the last = 
hund years been steadily building up a great Empire } 
the acquisition of colonial Drone it was only within the led 
decade that any other European State had ‘taken action of 
importance in the matter of colonisation. It was also worth of 
remark that, within those portions of the world possessing 4 h 
a climate as to admit of the employment of white labour y : 
outdoor operations, there was not now a single region of an 
magnitude available for colonisation, and that no inconsiderabl, 
— of the area of the globe was under the imperial egis of 
itain. In concluding, Sir John Coode spoke of the Capabilities 
and possibilities yet to be developed by the civil engineer, whether 
in the Colonies or in the mother country. The field was indeed a 
vast one. Great advances had recently been made, and were stl] 
being made, in every branch of engineering. Notwithstanding, he 
would be rash who would venture to prescribe a limit to engineer. 
ing achievements. He was convin that as long as the present 
dispensation might last, so long would there be a continuous 
progress in the science and practice of every branch of labour in 
the field appertaining to the civil engineer. Neither to the 
engineer, nor indeed to any other disciple of natural science 
would it seem to have been announced, ‘Thus far shalt thou go, 
but no farther.” 











THE DURATION OF THE ENGLISH COAL 
SUPPLY. 


Mr. Henry Hatt, H.M. Inspector of Mines, in his inaugu 

dress as President of the Manchester Geological Society ; 
delivered before the members on Tuesday last, dealt with the 
important — of the probable duration of the coal supply of 
the United Kingdom. In the course of his address, of which we 
give an abstract, he said :— 

“Tt is now twenty years since the Royal Commission reported 
on the probable duration of the coal supply of the British 
Islands, and I think it will be interesting to see how far the 
estimate then made has been verified. The Commission was 
thought desirable at that time to allay or justify some excite- 
ment caused by opinions expressed by Professor Jevons to the 
effect that the coal supply of the United Kingdom was being 
rapidly exhausted. I believe he made out that we should be 
reduced to sore straits for coal at the end of a hundred years, 
Among the names of eminent men who were elected to serve on 
the Commission, of which the Duke of Argyle was chairman, I see 
the name of one of the past presidents of this Society, Mr, 
Dickinson. The report, which was made on July 27th, 1871, 
after some five years’ labour, was a most able and complete 
one, and embraced the result of searching inquiries into 
every phase of the subject, and no one who looks through 
the report can fail to struck by the amount of industry 
it displays. The inquiry naturally divided itself into several 
branches ; but the two t questions to be solved were (1) The 
quantity of coal available in these islands—that is, coal which 
might fairly be considered to be within the reach of mining appli- 
ances ; (2) the rate and p' of consumption, this latter being 
much the most intricate and difficult of solution. In order to 
arrive at anything like a correct estimate of the quantity of coal 
available, the extent of known coal-fields had to be ascertained, the 
probability of fresh coal-fields being discovered had to be considered, 
and the 1 to which workings could be carried had to be 
decided. e Commissioners proceeded 5 means of committees 
to sift these questions. The extent of the known coal-fields it was 
possible to ascertain with some degree of certainty, and the report 
gives this quantity at 90,207 millions of tons at depths not exceed- 
ing 4000ft., and exclusive of the coal overlaid by the Permian, 
New Red Sandstone, &c, Of this quantity Lancashire and Cheshire 
are said to contain 5546 millions of tons, and North Wales and 
Anglesey 2010 millions. In giving this estimate it is not definitely 
stated what deductions were made for probable loss in working, but 
as a deduction of 40 per cent. is made in another A se of the oe. 
we may assume that it was madein this case, and, I believe, in valui 
a coal-feld it is usual to take about two-thirds of the measu 
tons into account, so that the deduction is apparently a fair one. 

‘*The Commissioners have estimated the coal at less depths than 
4000ft. underlying the Permian formation at 56,273 millions of 
tons, making an aggregate total of 146,480 millions, and these 
latter are the figures they rely upon in calculating the actual coal 
supply of the United Kingdom. At the same time they hint at 
gyorg of our working at much greater depths, even to 

t., at which depth the natural temperature would be over 
150deg. Fah., and they estimated the coal between 4000ft. and 
6000ft. at 29,000 millions of tons, The question of coal being found 
under the cretaceous rocks inthe South of England, and extending to 
the Bathand Bristol coal-fields, was also considered, and the opinions 
of many eminent geologists were sought on the subject, but their 
views varied to such an extent that it was felt to be advisable to pass 
this question over, Sir Roderick Murchison, who was one of the 
Commissioners, on signing the report, entered his protest against the 
assumption of the probability of a new coal-field in the South of 

d, on the ground that it was purely theoretical and contro- 
verted by the evidence of physical data all around the area in 
question. In fixing the depth of available coal at 4000ft., giving 4 
natural temperature of 114 deg. Fahb., there seems to have been & 
good deal of speculation and difficulty in deciding whether or no 4 
mine at such a depth could be sufficiently cooled down b ventila- 
tion to allow of work being carried on with any degree of success. 
However, the Commissioners eventually decided in the affirmative. 
Having fixed the depth to which workings might be carried, and 
the coal available down to that depth, they proceeded to seek 4 
divisor by which to calculate the exhaustion ft pron coal-fields. 

‘* Apparently, on the advice of Mr. Price Williams, it is sought to 
show that the consumption of coal in future years will bear a fixed 
relation to the increase of population, and many pages of the 
report are devoted to elaborate calculations as to what that 
increase is likely to be, and the decision arrived at seems to be 
founded on the theory that the consumption of coal will be 
rather over four and a-half tons per head of the population per 
annum, exclusive of coal expo ;and on this consumption it 
shown that 146,736 millions of tons—that is, the quantity they 
estimated as available—would be entirely exhausted in 360 years. 
A second method of calculation is by duely adding a constant 
quantity, viz., three million tons—which is co-equal with the 
average annual increase of production during the previous fourteen 
years—to each followi ¥ nde production, The Commissioners 
state that at the end of years from 1871 the annual consump: 
tion would be 415 million of tons, and from these data the coal 
would be exhausted in 276 years, A third calculation is made 00 
the assumption that the then population and consumption would 
remain constant, simply oscillating without advancing, and in that 
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case the coal would last over 1200 years. This view, however, was not 
considered of any importance, and it has certainly been amply 
disproved, Of course, as the Commissioners pointed out, there 
are many other contingencies to be taken into account, the most 
important being the increasing cost and difficulty of working as the 
coal-fields draw near to a close, This, they say, will prolong their 
life to some extent, yp Aye nny oy orgy n, 

‘*T now propose show to what extent the conclusions of 
the Commissioners have been verified up to the present time, 
The calculation, based upon ulation, and giving the dura- 
tion at 360 years, is somew difficult to follow. The report 
estimated that the population of Great Britain in 1881 would 
be 28,943,000, whereas the census for that year made it 
29,710,012, and they fixed the home consumption of coal per head 
of the population per annum at 4°4266 tons, whereas it proved to 
be 4:7857 tons. Since 1881 we have no means of knowing to what 
extent the population has increased, but the Commissioners esti- 
mated that in 1891 the population of Great Britain would be 
81,955,000, and the home consumption of coal per head per annum 
would be 4°5786 tons, Now, if we divide this estimated population 
for the year 1891 into the production of coal for 1888, which is 
170,000,000, less the difference between the Commissioners’ esti- 
mate of export—12 million tons—and the actual export 20 million 
tons, giving, say, 162,000,000, we have a consumption of 5-0007 tons 

r head of the population, against the 4°5786 estimated by the 

commissioners, or a difference of nearly half a ton per head of 
population; that is, the consumption is estimated at nearly 10 per 
cent, less for the year 1891 than it was found to be in the year 
1888, This being so, apparently we may deduct at least 10 
cent, from the years fixed upon by the Commissioners, w 
simply corrects the error at the end of —- years, without taki 
into consideration the under-estimate over the whole period, whi 
would be very considerable. We have now to test the second 
system of calculation, which I think the most important, from 
which the duration was fixed at 276 years, and which was arrived 
at by adding a constant quantity of three millions of tons to each 
year's production or consumption since 1869, in which year the 
coal raised amoun to 107 millions of tons, On this is the 
production of 1888 works out to 164 millions of tons, and the 
actual statistics for 1888 show it to be 170 millions, I think the 
Commissioners may fairly be congratulated on this extraordi- 
narily close estimate made nearly twenty years a the 
difference being only a little over 3 per cent. The lapse of 
time and events have in this way certainly presented very 
strong evidence in favour of this latter method of calculation, 
I find that if the nee increase of the last ten years only be 
taken, that is, from 1878 to 1888, instead of the fourteen years 

revious to 1869, the amount to be added would be about 
our millions of tons per annum, On this basis the contents of the 
coal-fields, viz, 146,736 millions of tons, would be exhausted in 
230 years from 1888. Thus, both systems seem to considerabl 
over-estimate the duration of the coal supply. I have point 
out that the Commissioners based their report on the assump- 
tion that seams of coal could be practically worked down to 
depths of 4000ft., where the natural temperature would be 
116 deg. Fah. This temperature, calculated upon 1 deg. for 
every 60ft. of depth, I have found by experiment to be 
under the mark, and requires the addition of 1 deg. for 
every 100 yards of depth; so that at 4000ft. the temperature 
would actually be nearly 130 deg. Fah. I find t the 
natural temperature can be considerably reduced by means 
of ventilation. The Commissioners fixed the amount of 
this reduction at 7 deg. when the air bad to travel round a 


| coal which these calculations imply, but I do not think this difficulty 


appear to be an important outlet for English coal in this direction 
It is true, as telling against large exports, we have the fact that 
the home production of coal in ay 4 soll countries is extend- 
ing, but in no other country in the world is our own output 


surpassed, 

“The bulletin published by the Ministry of Public Works in 
France | oye the production of the United States in 1887 at 
118,000,000 tons, at a cost price at the pit mouth of 6s. 6d. per 
ton; a 76,000,000 tons, at a cost price of 5s. per ton; 
France, 21,000,000 tons, at a cost of 8s, 6d. per ton; Austria, 
19,000,000 tons, at a cost of 4s, 3d. per ton; Belgium, 18,000,000 
tons, at a cost of 6s, 6d. a ton; Russia, 4,500,000 tons, at a cost 
not stated ; and Spain was the only other country in Europe which 

uced as much asa million tons. Australia produced 3,000,000 

ms, at a cost of per ton; India, 1,315, tons, at a cost 
of 10s. a ton; Japan, 1,254,000 tons, cost not stated; New 
Zealand, 543,000 tons, at a cost of 11s. per ton; the Orange State 
and Transvaal, 21,400 tons, at a cost of £2 15s. per ton. These 
statistics give us an idea of the cost of production abroad; and 
this question of cost is the greatest obstacle in the way of expan- 
sion of trade. If foreign countries reduce their cost, while we at 
home add to ours, this obstacle becomes insurmountable, I find 
from particulars kindly furnished by the owners of different mines, 
that during the last twenty ge the cost of getting English coal 
has not advanced very rapidly, the additional cost in 1889 being 
apparently about 9d. per ton more than 1869. The cost in 1869 
and 1879 were very similar. This increase appears to be chiefly 
due to meuee payments for labour, but whetber to higher wages or 
to more labour being required by deeper mining, hardly affects the 
subject we have in hand. As regards expansion of trade, conse- 
quent upon our increasing population, I think this is assured, and 
by no means depends upon what may happen in our own islands. 

e work for the world, and as the population of the world 
accumulates so will the demand for that work increase. It 
has been stated that the whole of humanity at present exist- 
ing in the globe could stand shoulder to shoulder in the smallest 
country in England. Many may hold the view that miners will 
not be found in sufficient numbers to raise the large quantities of 





will be found very formidable. High wages will always attract work- 
men, and an increasi pulation will naturally compel numbers to 
seek their meansof liveli underground; indeed itseemssomewhat 
ridiculous to urge such a difficulty in the face of the present con- 
stant cry for emigration. It is true that the Government have 
adopted a somewhat protective policy in enacting, that before a 
man can work alone asa miner he must have served an apprentice- 
ship of three years, but the word “alone” in the enactment 
referred to removes the chief part of the hardship. I venture to 
submit that hands and energy will readily be found to supply us 
with whatever increasing quanties of fuel our own industries or 
foreign countries may require, even to the extent of quadrupling 
the present demand, It is true that to obtain the result many 
more pits would have to be sunk, and increased quantities 
drawn from existing workings; and it may be argued that 
the whole of the coal-tield is now under lease, and that such exten- 
sion is impossible and an absurdity; but the same argument might 
have been used fifty years ago, and probably was, and events have 
shown us with what truth. I think necessity will be found to be 
the mother of invention, and an average increase over thirty-four 
ears, upon which the calculation in one case is founded, can 
ly be reasonably looked upon as an abnormal development, 
and we must bear in mind that only a steady increase from year to 
year is assumed extending over 150 years, enough time for extra- 





long wall face, but from experiments made when large vol of 
air are ing, the natural temperature, at the face, is sometimes 
reduced as much as 15 deg. This still leaves us with a tem ture 
of 115 deg. at 4000ft. depth. Now I find that workmen in to 
complain of beat when the temperature reaches about 80 deg., and 
I think that there is little hope of English workmen being able to 
do a fair day’s work when the heat exceeds 90 deg. Personally I 
find it distressingly hot in workings of 80 deg. From this I 
think we may conclude that with our present knowledge and 
appliances—which, however, must by no means beconsidered finite— 
when temperature due to depth reaches 100 deg., coal cannot be 
worked except at very great expense, if at all. 

‘* Now as to the probability of the large amount of 56,273 millions 
of tons of coal being won from under the Permian and other forma- 
tions. Mr. Dickinson, whom I have consulted as to the extent that 
this hope had been realised up to this time, states: ‘Iam not aware 
that to any extent since the date of the report any new light has been 
thrown on this subject. ere are, a8 you say, instances under 
the dip of the overlying formations where they thicken rapidly, but 
there are other instances where they thicken slowly; and these 
instances, so far as I have had opportunities of judging, balance 
each other on the average, and are like many coal basins which 
have a very slight dip at one side but are steep at the other. My 
own opinion is that the new red sandstone thickens rapidly from 
itsedge. At Banfurlong Colliery, near Wigan, the sandstone is 
26 yards thick at the main pit, and in a borehole being put down 
1} miles distant, it has already been proved 275 yards in thick- 
ness, and the hole is still in sandstone. At Prescot some boreholes 
were put down, and the red rock was found to increase from 105 
yards to 155 yards, in a distance of 300 yards. In addition to the 
difficulty of depth in sinking there is also the question of water, 
which is always found in very considerable quantities in passing 
through red sandstone, 

‘*On these grounds I consider that we may fairly discard the 
idea of any — amount of coal being available from this source ; 
and with regard to tbe probability of coal under the Cretacean 
rocks in the South of England, it seems hardly ible to conceive 
that the commercial enterprise of Englishmen could have failed to 
discover it long ago if it had been in existence. This being so, I 
fix the available coal at 90,207 millions of tons; that is, the quan- 
tity estimated at less depths than 4000ft., allowing any additional 
quantity that may be got from under the red rock to stand as a 
set-off against that which may be found a on approach- 
ing 4000ft.; and on this data, if we add three million tons to each 
future year’s production—this being the average increase since 
1854 up to 1 we get a life of 192 years; but the increase over 
the ten years previous to 1889 is four millions of tons, and assuming 
that the future increase will be equal to this, we get a duration of 
171 years only from the present time, It will be interestin 
to us locally to glance for a moment at our own coal-fiel 
cf Lancashire and Cheshire. The available coal at less depths 
than 4000ft. in these counties is estimated by the Commissioners 
at 5546 millions of tons after the necessary deductions for loss in 
working, and the amount overlaid by the Permian within the depth 
mentioned is estimated at 6085 millions of tons; but I only a 
to deal with the former . In 1888 the production of Lanca- 
shire and Cheshire reached 22 millions of tons; and, assuming this 
quantity to remain constant, the end would come in 234 years from 
1888, But there has been an average increase during the last ten 
years of a quarter of a million tons, and if we use this as a constant 
number and add it to each future year’s ypoeeaaty we only get a 
duration of 137 years from 1879, It is of course difficult to realise 
the immense increase of consumption which is shown at the end of 
a hundred years by the method of adding the constant number 
representing the average increase in years. For instance, a 

uarter of a million, as computed for Lancashire and Cheshire, 
shows that the production would be more than doubled at the end 
of that period. But I think the best criterion for dealing with 
a subject of this kind is the one adopted, viz, to found 
the estimate on what the experience of t years has 
proved, rather than to set up some new theory of one’s 
own, coloured out of ima circumstances, There is really 
jp «| to prevent the expansion of trade necessary to this view, 
especially when we remember that during the ten years for which 
the average increase is taken as one of the calculations trade has 
been at its lowest ebb, and our export of coal to foreign countries 
is still only about 20 millions of tons per annum, There would 





dinary developments of trade and commerce in every direction. 
‘The question of cost of production will be found to be the 
test difficulty in the way of the continued prosperity of the 
itish coal industry. There are several matters referred to in the 
report which are very ag ee to geologists. The Commissioners 
seem evidently to have been of opinion that coal has long since 
ceased to grow, and that the seams exist chicfly on the site of 
the forests from which they were derived. Both these 
conclusions seem questionable. With regard to the latter, 
the evidence — to be that a coal seam on the site of the 
forest on which it grew is the exception rather than the rule. The 
thin bends of rock and shale frequently of not more than an inch 
or two in thickness, occurring in the body of a seam and extendi 
with great regularity over large areas and which could not affo' 
foothold for a new growth, seems certainly to point to the accu- 
mulated vegetation having been removed by floods, and deposited 
in quiet places, and that the thin bands of foreign matter were 
formed during the intervals between recurring floods, It would 
be interesting to hear the views of geologists as to what became of 
the coal seams which disappeared upon the denudation of the 
upper parts of the coal formation previous to the Permian rocks 
be’ eposited, and which are found overlying to some extent. 
Was this coal lost entirely? or was it rifled and silted by water and 
deposited elsewhere? I may mention that a piece of cannel was 
given to me a short time ago, which had been broken off and had 
fallen from the Wigan 4ft. seam to a depth of upwards of 200 yards 
below its original site, where it was found on the Fault leader, 
the edges being as sharp as if it had been picked off yesterday. 
Can geologists give us an idea of the date when the yawning frac- 
ture week place which allowed the piece of cannel to fall such a 
distance?” 








THE DYNAMITE CRUISER VESUVIUS. 

An American contemporary states that the final official trial of 
the guns of the United States cruiser Vesuvius has proved a great 
success, Fifteen shots were fired in sixteen minutes, the contract 

qui ts being outdone by almost one-half. It is now demon- 
strated beyond doubt that the guns of the Vesuvius can individually 
throw about 5001b., or collectively about 1500 lb. of dynamite per 
minute, Nothing now remains short of the acceptance of the vessel, 
and this will undoubtedly be effected so soon as some arrangement 
is made concerning the penalty in arrears for lapse of time. 

The trial of the guns of the Vesuvius for rapidity of fire is the 
final of a series of experiments to determine, not only the vessel’s 
speed, but the efficiency of her guns. The Vesuvius in point of 
speed has proved herself to be the fastest vessel afloat of her ton- 
nage class and over. She now proves unquestionably the efficiency 
of her guns, and in consequence the new navy may expect tho 
advent of still another vessel to its fleet before many days have 

. It was past the middle of the day when the official board 
ordered to the trial of the Vesuvius made its appearance on board 
the cruiser. The board consisted of Commander Goodrich as presi- 
dent, and Lieutenants Seaton Schroeder and Bradley A. Fiske as 
members, Accompanying the board was President Schuyler, of 
the Pneumatic Dynamite Gun Company; Mr. Yale, one of the 
directors of the company; and Lieutenant Fullam. On board the 
Vesuvius were — Joe Steele, in command; Captain Rapieff, 
formerly of the Russian roy 8 and Mr. Sewall; the latter two 
being staff engineers of the Pneumatic Dynamite Gun bogs mn 
The Vesuvius was found swinging to the tide off Petty’s Island, 
several tugs being made fast to her to assist in putting her in 
proper position. As it was deemed absolutely necessary that she 
should remain firm and immovable during the firing, it was 
decided to wait until the tide should change from slack high 
water to ebb before commencing the rapidity fire. A measured mile 
course was laid off by unreeling from an anchored stake buoy onemile 
of fine wire. Atthe upper end of the course a second stake buoy 
was placed, and the mile distance was then verified by angling. 
Considerable delay ensued because of some trouble in thegun-room, 
so that it was close on 3.30 p.m. when it was announced that all was 
in readiness for the firing of thethree wooden dummies from each one 
of the guns. The wooden dummies were of the shape of an ordin- 











other important functions of the gun. Six shots were fired in all, 
and on the completion of the last shot word was passed to com- 
mence the official test. Commander Goodrich remained on board 
the Vesuvius; Lieut. Schroeder took in the vicinity of the 
upper limit of the mile course, while Lieut. Fiske was assigned to 
the observation in the gun-room. 

In accordance with the provisions of the contract requirements, 
it was necessary to demonstrate the me the guns on the 
Vesuvius to throw a projectile containing 2001b. of dynamite to 
the distance of one mile. The contract provided that each of the 
long range shots should be thrown to this distance, and to comply 
with the provision the Vesuvius was laid with her head pointing u 
the mile course. At 4.45 the first shot for long range was fred, 
There was a sharp report, a whizz, and the next moment, away off 
in the distance, high up in the air, could be espied a black speck 
rushing forward with tremendous speed. A few seconds more and 
the projectile had struck the water, landing 320 yards beyond the 
distance required by the contract. In quick succession followed 
the long range shots from the other two guns, the projectiles land- 
ing respectively 350 and 100 yards beyond the mile limit. The 
flight of the projectile was faultless, there not being evinced the 
slightest balloting tendency. 

With the conclusion of the long-range firing there remained the 
test for rapidity. The contract demanded a rate of fire of one 
shot in every two minutes, or fifteen shots in every thirty minutes. 
It has been reported by persons adverse to the dynamite gun that 
the whole thirty projectiles carried in the magazine could not be 
discharged in one hour, even if fifteen shots were fired in thirty 
minutes, It was claimed that the reservoirs could not supply the 
air demand with sufficient promptness. The dynamite people, in 
order to prove the fallacy of this, resolved to use a lower initial 
velocity than that even granted by the contract; in other words, 
750 lb. air pressure in lieu of 10001b. as allowed by the contract, 
and thus show at the end of the fifteenth shot that a sufficient 
amount of air remained to fire the remaining fifteen shots. 

The three reservoirs were accordingly charged to 2000 Ib. 
respectively, and, all being in readiness, the first shot of the fifteen 
was fired at 5.28.15 p.m. The port gun opened the fire, and five 
shots were fired from this oom before the centre gun commenced 
work. Then, in order, followed five shots from the centre gun, 
and lastly, five from the starboard. There was a slight difference 
in the time taken by the various persons aboard, the total time 
varying from 15 min. 59sec. to 16 min. 11 sec. The following is 
the table of shots, the time being reckoned from 0 :— 


Time for firing. Air loss. Initial pressure 

Gun. min. sec. Ib. Yo 
Port 0 53 7 750 
Port % @ 74 750 
Port 2 37 74 750 
Port 4 15 76 vie 
Port 5 tt 78 750 
Centre 6 06 105 750 
Centre 7 04 109 750 
Centre .. 7 55 me « 75 
Centre .. 9 00 104. 750 
Centre.. . 9 58 96 750 
Starboard .. ll 13 118 750 
Starboard . 13 (03 112 750 
Starboard .. 14 «(37 105 750 
eee: eee 
Starboard 16 50 118 7 


Projectile—full calibre 15in.— weight averaging 527 lb. 
On the conclusion of the trial the Vesuvius was towed back to 
the wharves of William Cramp and Sons, The above table will be 
found to correspond very closely to the official table which will 
appear in a very few days. 
e trial just ended is the last of the Vesuvius series. The first 
was for the speed of the dynamite cruiser. This resulted in a 
mean speed of 21:6 knots to the vessel’s credit, Next followed the 
accuracy tests of the Vesuvius’ guns,a gun inshore of the same 
_ being called upon to demonstrate the required accuracy. 
is test took place at Fort Lafayette last February, and was a 
success, All that remained was a test of the rapidity of fire. The 
meumatic gun people were determined to have no defect in this 
t test, although they have had to call the trial off more than 
once. The valves required adjusting to a nicety, for in the longest 
throw the valve must open and close in ;,th of a second, while in 
the shortest throw it must open and close in 4}5th part of a second, 
the distance covered being, respectively, 1 mile and 200 yards. 
There is considerable penalty money due on the Vesuvius for 
overtime. Of late this penalty has been increasing at the rate of 
200 dols, _ day. It is hoped that the penalty will be remitted 
owing to the trials and vexations already experienced by the com- 
pany. The Vesuvius may be expected to go in commission now at 
a very early date. 








THE LoNnDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The monthly meeting of the above Society was 
held at the Cannon-street Hotel on Saturday evening, Mr. W. P. 
Heath—the President—in the chair. After the usual business, a 

per was read by Mr. F. Martin, on ‘‘The Defects of the Steam 
Ecins as a Motive Power.” He said it was the province of 
engineers, as the makers of the steam engine, to produce a 
machine that would utilise with the greatest economy the fuel by 
which the steam was generated. This fuel, which Nature had so 
abundantly deposited in our coal measures, was the primary cause 
of our great national prosperity, and the failure of it would 
bring about the downfall of our commercial power and prestige. 
Comparing the steam engine with a well-constructed water turbine, 
the latter was found to by far the most efficient, giving off in 
effective work about 75 per cent. of the fall of the water, whereas 
the steam engine only produced 74 per cent. of the total effective 
heat produced by the combustion of the fuel in the boiler. The 
losses were represented by 40 per cent. lost in causing draught 
necessary for combustion; the remaining 60 was given up to the 
engine to be turned into work, of which quantity only 74 per cent. 
was utilised. According to theory, 2lb. of coal would produce 
74-horse power, whereas in the best engines we only get 1-horse 
power. This enormous difference was a problem for engineers to 
solve, and to do so he advocated the consideration of the engine 
as a heat engine rather than a steam engine, the steam 
being only a vehicle by which the heat is carried from the boiler to 
the cylinder by its capacity for expansion. Enormous losses are 
caused by radiation and condensation in the cylinder and passages, 
and also by the use of the condenser, which would not be required 
in an ideal engine, as in such an engine the whole of the heat 
having been utilised, the water of condensation would be better 
drained away. Cylinder condensation had brought about many 
expedients for its prevention, such as lagging and steam jacketting; 
but this has done very little to improve matters, and any improve- 
ments that have been made are attributed rather to the improved 
boiler than the engine. Compounding the engine had na 
means of Sepeerenai by enabling the boiler to work at higher 
pressure and the engine through a greater range of expan- 
sions; but this can only be carried to a certain extent. 
He thought a reservoir should be provided to each cylinder 
to detain and drain off the water, and so prevent it being blown 
through the successive cylinders with such disastrous effects 
upon the incoming steam. To further improve the steam engine 
we must discover a better means of burning the fuel in the boiler 
either by forced or induced draught, and raising the temperature 
and pressure as far as our material will safely permit, and by more 
economically utilising the heat of evaporisation through a moderate 
range of expansion in well-proportioned cylinders. We have made 
great improvements of late years; not long since we were using 
10 lb. of coal per indicated horse-power, we. now average 21b. per 
indicated horse-power, and he anticipated that we would soon reach 
1lb.—an end devoutly to be desired. A vote of thanks was given 





ary shell, 8ft. long by 15in. in diameter. The firing of these was a 
precautionary measure to test the working of the air valves and 


to Mr. Martin, and was heartily responded to, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


4.* All letters intended for insertion ig Tux Enciveer, or containing ques- 
“tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa of good faith. No notice what- 
ever can be taken of anonymous comm’ 

*,* We cannot undertake to return drawings or manuscripts; we must there- 

to 





uest correspondents 
OE iie tamil waale ena ion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 


for insertion in this column, must, in all cases, be ? vows 
envelope legibly directed by the writer to himself, and bearing a 1 

stamp, in order that answers received by us may be forwarded to desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F. H. 8.—We must refer you to the author. We do not supply separate 
copies of papers read before societies. 
Exoinger.— Write the Secretary of the I of Mechanical Engineers, 

19, Victoria-street, Westminster, 8. W. 

V. P. B.—Jf you mean calculation of strengths and strains in ironwork, get 
Jirat the little book, ‘‘ Strains in Ironwork,” by Henry Adams, published by 
B. and F. N. Spon, 

E. A. H.—There are several solutions which will render wood more or leas 
uninfammable—alum, sulphate of iron, sulphate of copper, tungstate of 
soda, de. dc. To be efficient they must be driven into the pores, in the same 
way that creosote is driven into railway sleepers. 


THE 1°55 POWER OF NUMBERS. 
(To the Bditor of The Bngineer.) 
Sir,—"'C. L, H.” will find the 1°5 power of numbers in Table 74, 
e 222, and the 1°5 root of numbers in Table 75, 224, of Strength 
of Materials,” by Thomas Box, published by E. . N. Spon, price 18s, 
The range of the tables is only 1 to 30. Tom Exin, 
19, Royal-crescent, W., November 10th. 
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MEETINGS NEXT WEEE. 


Tue Institution oF Civit Enoingers.—Tuesday, November 19th, at 
. P.m.; Ordinary meeting. Paper to be read with a view to discus. 
TL“ Water-tube Steam Boilers for Marine Engines,” by Mr. John I. 
H ornycroft, M. Inst,C.E On Thursday, November 2ist, at 2 p.m., the 

{oy bag =) the — ere wage Ft Blackwall, E. 
OF Marine ENGINEERS.—Monday, 1 inst., at 7.30 p.m. 

Mr. Churchill will read a paper on * j 

Benefits ped all > ° pe Marine Engine Governors, and 
IkTY OF ARtTs.— Wednesday, November 20th, at 8 p.m.: First 
ordinary meeting. Opening Address of the 136th seasion by 
— C.B., Chairman of the Council, and presentation of prizes, 
me ETEOROLOGICAL SooreTy.—Wednesday, 20th inst., at 7 pm, inary 
mene The following — will be read :—‘‘ Second rt of the 
understorm Committee—Distribution of Thunderstorms over England 





and Wales, 1871-1887,” by Mr. William Marriott, F.R. Met. Soc.; ‘‘On the 
Change of Temperature which Accompanies Thunderstorms in Southern 
England,” by Mr. G. M. Whipple, B.8c., F.R. Met. Soc.; ‘* Note on the 
A of St. Elmo's Fire at Walton-on-the-Naze, September 3rd, 
1880," by Mr. W. H. Dines, B.A., F.R. Met. Soc.; “ Notes on 
Formation,” by Mr. H. Helm Cla‘ 2 1% between the 
Jordan and the Campbell-Stokes Sunshine ” by Mr. F. C, 
Bayard, LL.M., F.R. Met. Soc.; ‘‘Sunshine,” by Mr, A. B. MacDowall ; 
«On Climatological Observations at Ballyboley, Co, Antrim,” by Professor 
8. A. Hill, B.8c., F.R. Met. Soc, 





DEATHS. 


7th November, in Dublin, of ty id fever, Joun Grorcr 
M.LC.E., eldest son of the late Harpur Gamble, 


‘on-road, Charlton, Epwarp Jon 
hitehall, aged 75 years. Interred 


On the 
Gamete, C.E., M.A., 
M.D., aged 47. 

On November 8th, at 22, Lower Ma 
Evoar, formerly of the Admiralty, 
T y, November 12th, at Charlton Cemetery. Friends accept this, 


the in tion. 

On the 9th inst., at St. John’s Wood, London, very suddenly, Josrrn 
Gorpon, M. Inst. C.E., of Tynedale, Strathray-gardens, London, N.W., 
Chief Engineer to the London County Council, aged 52 years. Friends 
will please accept this, the only intimation. The fun took place at 
Leicester Cemetery on Wednesday, 13th inst. 
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THE ARMAGH RAILWAY ACCIDENT. 


MaJor-GENERAL HutcHinson’s report on the Armagh 
railway accident has only just been made public, although 
it is dated July 8th. It is eminently instructive, and 
everyone concerned in the working or management of 
railway traffic will do well to take to heart the lessons 
it teaches. The circumstances of the catastrophe were 
simple and dreadful. On the 12th of June a heavily 
laden excursion train of Sunday-school children and 
others, consisting of engine, tender, and fifteen vehicles, 
including a brake van in front and a brake carriage in 
rear, fitted throughout with the rion-automatic vacuum 
brake, due to leave Armagh for Warrenpoint at 10 a.m., 
failed quite to reach the top of a rising gradient. The 
train was then divided between the fifth and sixth vehicles 
from the engine to enable it to be taken on in two portions, 
but the rear ten vehicles, having been inadequately secured, 
ran back towards Armagh and met at a high rate of s 
—about one and a-half miles from the spot from which 
they had commenced to move backwards—the 10.35 a.m. 
ordinary passenger train from Armagh, which had started 
about twenty minutes after the excursion train and was 
being stopped, although it was still running at a s of 
probably about five miles an hour, when the collision took 
place. The effects of the collision were most disastrous. 

he rear three vehicles of the excursion train were com- 
pletely destroyed, their debris being thrown principally to 
the right of the direction in which they had been running, 
down the slope of an embankment—about 464 high—on 
which the railway is here carried. On the collision occur- 
ring, the engine of the ordinary train-—which consisted of 
engine and tender, horse-box, brake van, three carriages, 
and third-class brake van, fitted with the non-automatic 
vacuum brake—was separated from its tender and thrown 
over to the right upon its right side on to the top of the 
slope of the embankment. The rear five vehicles broke 
away from the horse-box, ran back down the incline, and 
were stopped by the guard in the rear brake van applying 
his hand brake after they had run back about a quarter of 
amile. The tender and horse-box also ran back and were 
stopped by the driver—who, upon the crash occurring, had 
turned round and was holding on by the tender coal 
plate—applying the tender hand brake, which had re- 
mained in working order, a few carriage lengths short of 
the rear five vehicles. Up to the present time no less 
than roti” ra at deaths of passengers, of whom twenty- 
two were fifteen years of age and under, in the excursion 
train have taken place, and in addition to these, 260 pas- 
sengers, of whom about one-third are fifteen years old and 
under, are returned as having been more or less seriously 
injured. 

The evidence collected by General Hutchinson shows 
very plainly that the accident was brought about by the 
combination of a number of incidents each in itself trivial. 
The absence of any one of them, however, would have 
secured the safety of the excursion train—a link in the 
chain would have been wanting. Unhappily the catena 
was complete. The principal lesson to be drawn is that 
in the conduct of sulhereg traffic nothing whatever should 
be left to chance, and that under exceptional conditions 
too much care cannot be taken by railway officials to carry 
out the instructions prepared for their guidance. The first 
link in the chain was the fact that McGrath, the driver of 
the excursion train, was told that he would have to haul 
thirteen. carriages only up the incline. The road for the 
first quarter of a mile out of Armagh is level, it then rises 
at the rate of 1 in 82 for two-thirds of a mile ; then comes 
a climb of two and a-half miles up 1 in 75 to the summit, 
when there are a few yards of Took, and the line then 
begins to fall, and goes on falling all the way to Hamilton’s 
Bawn, a station five miles from Arm The driver, 
McGrath, is a species of .“‘odd man,” working any species 
of traffic out of the ordinary run. He brought with him 
to Armagh a four-coupled engine with wheels 6ft. in 
diameter, the cylinders were only 16in. diameter by 22in. 
stroke, the gauge 5ft. 3in. Any experienced locomotive 
superintendent will admit that a train of thirteen vehicles 
fully loaded was quite as much as such an engine could 
be expected to take with certainty up 2} miles rising 
1 in 75, to which it was impossible to come with a rush. 
McGrath, however, found that he was expected to take 
fifteen coaches, and he remonstrated with the station- 
master, saying, ‘‘ Why did you not send proper word to 
Dundalk, and I should have a proper six-coupled engine 
with me.” That is to say a goods engine, which would, of 
course, have had a large margin of power. The next link 
was a remark made by the station-master to the effect that 
“other drivers never grumbled.” This put McGrath on 
his mettle, and he not only took on the fifteen coaches, but 
refused the assistance of the engine of the ordinary pas- 
senger train to help him up the bank. He started with 














steam nearly blowing off at 1301b., and succeeded in 
almost getting up the bank ; finally, however, the engine 
stopped with steam at 1251b., and Mr. Elliott, who was 
acting as traffic superintendent, cut the train in two 
This, of course, was the third, and most important, link in 
the chain. His proper course would have been to keep 
the train where it was until the ordinary passenger train 
following it came up, the driver being properly instructed. 
That train consisted of only a four-coupled engine and 
tender, a horse-box, a brake van, three coaches, and 
another brake van, or, in all, six vehicles besides the engine 
and tender. The two engines would not have had the 
slightest difficulty in surmounting the incline with a total 
load of but twenty-one coaches. We now come to a curious 
circumstance which has not been explained. General 
Hutchinson, for the sake of experiment, had the identical 
engine which failed on the 12th June, loaded with fifteen 
coaches in which weights were put to represent the pas- 
sengers in the excursion train, and the engine took this 
train up the incline at a mean speed of nearly fifteen miles 
an hour. It is true that the engine had nothing to spare, 
but it did the work. Why did it fail on the 12th June? 
General Hutchinson can only suggest that the failure was 
“ due to some want of proper management of the engine,” 
which is equivalent to no explanation at all. We shall 
put forward our own hypothesis presently. 

Mr. Elliott had as he thought the brake applied to the 
wheels of the van at the rear of the train, and, as there were 
no sprags, stones were put under the wheels. It is not easy 
to see of what use sprags would have been, because the only 
open wheels in the train were those of the brake van, which 
were supposed to be held by the brake blocks ; all the 
rest were Mansel wheels. Some bits of old rails lying 
near might have been used as scotches, but no one thought 
of this. However, it is quite certain that the train, after 
it was divided, remained at rest, apparently being held by 
the brake in the guard’s van. We now come to the next 
link in the chain. McGrath’s engine unfortunately stopped 
in such a position that it was “blind.” That is to say, 
the only port which could supply steam to go ahead was 
blinded by the lap of the m3 sy The consequence was 
that when he tried to start with the five coaches still fast 
to his engine he could not move. He then reversed his 
engine, gave her back steam, and ran into the standing 
portion of the train behind him. He pushed it over the 
stone scotches, which the wheels crushed, and it began to 
move back towards Armagh very slowly. Even then an 
accident might have been ave! but for the next link in 
the chain. A man named Moorhead called to McGrath to 
come back, which he did. Moorhead then ran to hook the 
coupling on again, and fell twice over the very old rails to 
which we have referred. But for the falls he would in all 
human probability have got the coupling hooked. The 
ten coaches continued their course down the hill, but at 
first they moved very slowly, and Elliott called to the 
guard Henry in the rear van to put his brake on, as the 
wheels were revolving. Henry replied that it was hard 
on, and he was assisted by two passengers to turn the 
handle. A question arose as to whether this brake was in 
order or not. The evidence that it was is overwhelming. 
General Hutchinson carried out an experiment, and found 
that a brake similar in every respect held the rear ten 
vehicles, “they showing no inclination to move when 
bumped by the setting Bes of the engine and the front 
five vehicles as the driver was endeavouring to start the - 
latter, no stones being placed behind the rear wheels in 
this experiment, but one stone having been placed behind 
the front wheel of the sixth vehicle—as guard Moorhead 
stated he had done—to hold it while the uncoupling was 
being effected, this stone having prevented any motion 
until the front portion of the train was set back on the 
rear portion.” 

General Hutchinson suggests naturally, but somewhat 
vaguely, that the passengers in the van meddled with the 
brake, and that in point of fact they and the guard were 
screwing it hard off when they thought they were putting 
it on. If this be true we have another and most im- 
portant link in the chain of events ending in a terrible 
calamity. This brings us to our hypothesis, which must 
be taken for what itis worth. In going up the bank, either 
Henry or one of the passengers in the van—those who 
could not find room in the nger coaches—turned the 
brake wheel, and, unwittingly, applied the brake, not hard 
perhaps, but enough to stop the engine, which had already 
all it could do. Nothing is more usual than for a guard 
when he finds an engine labouring hard to try whether his 
brake is on or not. If Henry made a mistake and turned 
the handle the wrong way, the result would have been just 
what we have said. pe Doar the brake must have 
been taken off when it was too late. If we are right, 
when the train stood on the incline after it was parted, it 
was held not by the brake as Elliott thought, but by the 
stones, and the brake never was put on subsequently. It 
is a pity, we think, that the evidence as to what actually 
took place in the van is not more complete. If we are 
right, then the failure of the engine on the 12th of June 
to get up a bank which it successfully climbed with a 
similar load on.a subsequent occasion, and the fact that 
the brake failed on the 12th of June to hold a train which 
a similar brake held with the greatest ease on a subse- 
quent trial, are both explained. If we take the braked 
wheels as carrying one-tenth of the weight of that portion 
of the train which subsequently ran away, which is not 
far from the truth, and if we take the coefficient of adhe- 
sion at one-seventh, we find that the total resistance of 
the brake to motion was equal to one-seventieth of the 
weight of the train. But the influence of gravity on the 
incline was only one-seventy-fifth of the weight of the 
train, which therefore would be held fast, in theory, and 
General Hutchinson’s experiment gave a practical proof 
that the theory was sound. There were fifteen persons 
in the van—quite a crowd. Unhappily, those who could 
throw most light on what took place were killed. Hee 
are the words of Henry, who was very seriously hurt, 
narrowly escaping with his life:—“I put on my hand 
brake as soon as the train stopped, and I did not notice 





the vacuum brake applied. Mr. Elliott then came down 
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n about three minutes, and told me to apply my brake, 
which I told him I had already done. He then told me to 
get out and scotch the wheels with stones. I did so, and 
had put one stone under each of the six van wheels, and 
also under the three right wheels of the vehicle in front of 
the van, and as I was putting down the last stone, I felt 
the carriages coming back. I went on the van, and got 
in, and tried, with the assistance of two passengers, to get 
an extra turn at the brake handle, and was still doing this 
when Mr. Elliott jumped on the left step, and said ‘ Try and 
make the best you can without breaking it —meaning the 
brake handle—and I said I could make no more. He 
then said, ‘Oh, my God, we will be all killed,’ and jumped 
off.” 

Thus, then, it will be seen (1) that if McGrath had 
brought a goods engine there would have been no accident. 
(2) If the station-master had not taunted him there would 
have been no accident. (3) According to our hypothesis, 
if the brake had not been meddled with going up the 
incline there would have been no accident. (4) If a 
mistake had not been made in the van there would have 
been no accident. (5) If the engine had not stopped 
“blind,” there would have been no accident. (6) If 
Moorhead had not fallen over the old rails there would 
have been no accident. We have here a remarkable series 
of chances of safety, every one of which failed. The 

. moral is, that in railway traffic nothing should be left to 
chance. General warn Fas does not accuse anyone of 
criminal negligence, nor, indeed, do we see how he could. 
That there was mismanagement is clear. That 
errors of judgment abounded is equally evident; but the 
blame must be widely distributed. Mr. Elliott was guilty 
of a grave error of judgment in parting the train, but he 
appears to have taken all the precautions available. 
General Hutchinson says “it was a grave error to allow 
passengers to travel in the brake van and brake compart- 
ment of the brake carriage of the excursion train; it is, 
no doubt, a difficult thing to prevent in a train of which, 
as in the present case, the carriages are full, but it is a 
practice that should be sternly prohibited. It was also a 
wrong thing to permit the excursion train to start with 
many, if not all, of the doors locked on both sides. This 
is said to be a common practice with excursion trains for 
children, to prevent their improperly opening the doors 
when the train is in motion; it is, however, a practice 
which has, before this, led to serious consequences, and 
very probably on the present occasion prevented the 
escape of some of the ngers before the runaway 
vehicles had attained a high velocity. Considering the 
weight of the excursion train, and the steep gradients it 
had to surmount, both brake van and brake carriage 
should have been placed at the rear of the train, instead 
of the one in front and the other in rear. Mr. Elliott 
appears to me to be responsible for passengers having 
been allowed to travel in the front brake van and rear 
brake compartment, and for not having both brake 
vehicles placed at the rear of the train, and Mr. Foster, 
the station-master at Armagh, for allowing the doors of the 
carriages to be locked on both sides.” 

Concerning the guard Henry, he writes :—“ As there is 
no evidence to show that acting guard Henry did not put 
on his brake before leaving the brake carriage, as he says 
he did apply it to the best of his power, and as it is hardly 
credible that he should not have done so, he may, I think, 
have the benefit of the doubt.” But the most pregnant 
part of his report is that which we are about to quote. We 
may explain as we please the causes which actually led 
up to the catastrophe, but there was one precaution, one 
means of securing safety, the adoption of which would have 
defeated the influence of errors of judgment and contri- 
butory negligence. “This terrible collision would in all 
human probability have been prevented had the excursion 
train been fitted with an automatic continuous brake, 
instead of, as it was, with only a non-automatic continuous 
brake. In the former case, on the dividing of the train 
taking place, the brake would have remained on, or, had it 
been previously taken off, would have been at once applied 
to the rear vehicles, and these would have remained im- 
movable, notwithstanding any possible bump they might 
have received from the front of the train when the driver 
was setting back in order to make a start.” The Armagh 
accident, awful as it was, cannot be regarded as an un- 
mixed evil. It has mainly contributed to the passing of 
an Act of Parliament which renders the use of automatic 
continuous brakes on passenger trains compulsory. 


SOMETHING NEW IN COINING. 


THERE is good reason to believe that there is at present 
a considerable number of spurious half-crowns in circu- 
lation in Great Britain, for which we are indebted, it 
is said, to German enterprise. These coins have nothing 
in common with the base metal imitations of the vulgar 
coiner; on the contrary, they are equal in quality to the 
half-crowns issued from her Majesty’s Mint. ey are 
not cast, but stamped in proper coining machinery from 
excellent dies. They are of fall weight; indeed, the only 
difference between them and the English coin is that the 
German coin is a minute fraction of an inch larger in 
diameter and slightly thinner. At first sight it would 
seem that the export to England of such coins could not 
pay ; the contrary, however, is the fact, and there is no 
doubt but that a very large profit is made. In order to 
explain how, we must say a little concerning our silver 
colnage. 

The intrinsic value of a sovereign is such that if melted 
into a button, or drawn into wire, or hammered out 
into a sheet, the metal would still be worth £1 sterling. 
But the case is very different with silver. The intrinsic 
value of the shilling or half-crown is much less than 
the nominal value. The alloy used is “925 fine,” 
that is to say, in every 1000]b. weight of silver money 
there is 925 1b. of pure silver and 75 1b. of copper. The 
copper is used to give hardness. If it were lacking, the 
coins we have named could be bent between the 
fingers. Now, the value of this alloy does not exceed 
3s. 6d. an ounce at present. A new half-crown weighs 
precisely half an ounce; the intrinsic value of the metal 





in it is therefore 1s, 9d. If we allow the large sum of 3d. 
as the cost of coining a half-crown, it follows that a profit 
of 6d. can be made on each. In the Royal Mint no charge 
is made for coining gold, all the expenses are paid out of 
the profits earned in the production of silver and copper 
coin. As we have seen, the profit is very considerable, and 
it has occurred to the enterprising German that it would 
be worth his while to enter into competition with the Royal 
Mint. Hence the spurious half-crowns. The worst of the 
affair is that it seems to be impossible to stop the impor- 
tation. So difficult is it to detect the difference between 
the English and the German coin, that the Goldsmiths’ 
Company have, we are told, pronounced genuine, half- 
crowns which the Mint authorities assert they never issued. 
It would be impossible to stop an Englishman from land- 
ing in this country thousands of half-crowns, if he thought 
proper; and if one-half were genuine, and the other half 
German, it would be beyond measure difficult to single out 
the false from the true. The only apparently feasible 
remedy which suggests itself is to augment the quantity of 
silver in the alloy, and so reduce the profit; but a little 
reflection will show that this would not suffice. In the first 
place, no one has yet sueceeded in producing a higher alloy 
of silver and copper than that now in use which will answer 
the purpose of our silver coinage. But let it be supposed, for 
the sake of argument, that a process of hardening pure 
silver was discovered. Even then eight half-crowns would 
not, if they weighed but four ounces, be intrinsically 
worth a pound sterling in gold. They would be worth so 
much less that it would pay an enterprising manufacturer 
to buy silver and make them. But it probably would not 
pay the Royal Mint, which has outgoings of which the 
manufacturer would know nothing. The result would be, 
of course, that the Mint, instead of being self-supporting, 
would draw on the taxes for its a ge But we have 
a Ep a case much too favourable—an alloy must be 
used, and if it would pay to turn bar silver directly into 
half-crowns, it is clear that it must pay still better to use 
an alloy, no matter how fine. 

As to the law, it is beyond question illegal to make 
money in this country anywhere but at the Royal Mint, 
or places authorised by the Government to produce it, 
such, for example, as Heaton’s in Birmingham. But it 
matters nothing what the law is so long as it cannot be put 
in operation. The German half-crown is not a legal tender ; 
but who is to say that the coin tendered is a German half- 
crown? Not one of the usual tests will detect the impos- 
ture. The assay shows that the metal is scrupulously of 
the right standard of fineness. The dies from which the 
coins are struck are excellent. The only difference is, as 
we have said, in the diameter and thickness ; and minutely 
accurate measurements are required to detect the difference. 
The fraud is not similar to that of the ordinary coiner, 
who off an utterly worthless piece of metal as a 
genuine coin. The enterprising German manufacturer 
kindly supplies us with coins just as pretty, as useful, and 
as Vi des, as those turned out by our own Mint. The 
worst of the whole matter is that the importation of this 
spurious money is only in its infancy. It is impossible to 
say to what proportions it may attain. The country may, 
for al! we can see to the contrary, be flooded with silver 
money. What the effect of this would be we must leave 
the financiers to determine. It would probably become a 
drug lying in the bankers’ cellars. 

One obvious solution of the difficulty lies in lowering 
the nominal value of the coin to the intrinsic worth of 
the metal, as has been done with the rupee in India, 
which, nominally representing one-tenth of a pound in 
gold, is now worth 1s. 44d. This could not be done with- 
out convulsing the money market and seriously affecting 
trade. The other way out of the difficulty lies in aug- 
menting the weight of the coins, so that a shilling shall 

really worth the one-twentieth of a pound sterling. 
But to this, again, there are very grave objections, into 
the consideration of which we need not enter. 

Up to the present very little has been said by the 
authorities, for obvious reasons. But the Goldsmiths’ 
Company and the Mint are, we understand, consulting as 
to the t steps to be taken to meet the difficulty. 
There is no reason why the operations of private indi- 
viduals should be confined to producing English half- 
crowns. The French five-franc piece is tempting. 
German enterprise has often run English trade close. 
We have nothing to set against this new branch of busi- 
ness. English manufacturers may be bad, and com- 
mercially immoral, but they draw the line somewhere, 
which is more than can be said of our continental com- 
petitors. 





THE OPEN-HEARTH STEEL MANUFACTURE, 


One of the most remarkable features in metallurgy at the 
present day is the growth in the production of Siemens steel in 
certain of the producing districts of the country. Going back 
only to the year 1884, we find that there was a production of 
some 475,000 tons of open-hearth steel ingots, a quantity not 
far short of double that for the year 1880, and nearly four-fold 
the output of the kingdom for 1887. In the year 1884 there 
was the output, the figures of which we have just given, and 
about three-fourths of that total was manufactured in Scotland 
and South Wales. The North-east Coast had only an output of 
16,400 tons, but froin that date the production has shot up with 
surprising rapidity. For the year 1886 there was a total output 
for the United Kingdom of some 694,000 tons of ingots; and 
out of that increased quantity the North-east Coast produced 
124,000 tons, or more Ren a sixth, Scotland and South Wales 
only being above it in the extent of the production. By last 
year a further upward step had been taken, and as we have now 
the returns for the first half of the current year, it may be allow- 
able to give those for the two corresponding periods of this and 
the past year. In the first six months of last year the total output 
was 616,000 tons of steel ingots, or about a year’s output at the 
rate of four years ago. The second place in the rank of pro- 
ducing districts was taken by the North-east Coast, which had 
an output of 141,000 tons. And in the current year, for the 
first six months, there was a production of 750,000 tons for the 
kingdom, and out of that total the North-east Coast had not 
much short of a third, its output having been 225,000 tons, or 
within 31,000 tons of the production of Scotland, the only 
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district which has yielded more. The production of plates and 
angles is at the present time larger on the North-east Coast 
than in Scotland, and since the end of June—to which th 
latest returns bring us—there have been further extensions én 
the industry in the county of Durham, whilst it is ex ected 
that there will be in the course of a few months other ad itions 
to be recorded, As a matter of course the change is due to the 
transfer of the demand from malleable iron to open-hearth stee] 
for ships. Eight years ago very few steel vessels were built at 
the Durham ports, but now nearly all the vessels which aye 
constructed there are built of steel, and in consequence thery 
has been the putting down of Siemens furnaces at Consett 
Stockton, West Hartlepool, Sunderland, Jarrow, and other 
voints, so that the North-east Coast is able to supply its own 
demand, and is able to export also, There are few industries 
which have sprung up so rapidly as has that of the open-hearth 
steel trade in the North-east; and it may be noticed that 
there has been at the same time—or rather this year 
as compared with the past—a decrease in the production of 
South Wales, It is probable that this is only a temporary 
decrease, but the fact that in a few years the North-east Coast 
has risen from one of the smallest producing districts to the 
largest save one, is a most significant indication of the change 
that is taking place in the location of one inetallurgical 
industry. 


THE SITUATION IN THE COAL-FIELD, 


ALTHOUGH there has rarely been a time when more agitation 
prevailed in the coal-fields of the North and the Midlands, there 
Is a singular absence of talk about a favourite panacea to all the 
ills towhich, in the opinion of Trades Union leaders, colliery flesh 
is heir. Not so very long ago, it was impossible to have a miners’ 
meeting at any pit-head, or a miners’ conference in any great 
centre, without some speeches being made on the question of re. 
stricting the output. Now, the word restriction is never named, 
The general = ic, however, must not run away with the idea 
that the subject has been dropped. It was very apparent 
during the recent discussions that if the sympathy of consumers 
of coal was to be kept with the colliers, there must be little heard 
of lessening the output. A few shillings, more or less, in the 
way of wages did not strike the public sufficiently to arouse 
hostility, as it was generally conceded that the miner was 
underpaid. But when, in addition to higher wages, the miners’ 
agents commenced a cainpaign for restricting the output, the 
community ‘‘shied” at the second a omy The colliers’ 
leaders are wise in their generation. They know that they 
must keep in touch with the — who burn coal. But they 
have not dropped that part of the programme. They seek for 
it now under another name. While they are now chiefly agita- 
ting fora further 10 per cent. advance, which they are pretty 
certain to get, they combine with it a demand for what they 
call ‘‘an eight hours’ day.” The words ‘from bank to bank” 
are added. Experts know very well what that means. It im- 
plies that if the collier has his work close to the bottom of the 
shaft, he may labour nearly eight hours per day. But if, as is 
usually the case, his work is a mile, or even more, from the pit 
bottom, eight hours a day will be reduced to six. This is 
restriction of the output to a far greater extent than was ever 
implied in the original ‘‘platform.” If both, points are carried 
coal is bound to rise to, at least, the famine price of 1872 and 
1873, if it does not go even higher. The unfortunate part 
about these improvements in the condition of the collier is 
this, that while he is in a position to earn more wages, he prac- 
tically does not do it. He simply works less, receiving for the 
lesser labour the same money he got for the larger. This, of 
course, has a double effect. The normal expenses of a colliery 
are the same whether the collier works one day or six days per 
weeks, and no colliery can be worked to a profit un ler four days 
aveek. Given the new programme, coalowners will find it in 
many cases absolutely impossible to put coal upon the market 
at a profit, and if, as is probable, there should again be a 
relapse, the latter condition, both of the collier and the coal- 
owner, will be worse than the first. Perhaps there never was a 
time in the history of coal-mining when it was more necessary to 
raise a warning voice against going too fast, simply because the 
sun has once more begun to shine upon the English coal-tield. 


IMPORTANT MINES DRAINAGE SCHEME. 


AN engineering scheme of considerable magnitude is that 
which is proposed in connection with the further unwatering of 
Staffordshire mines. It is a project which is just now receiv- 
ing the attention of a special committee of mine-owners and 
mining engineers, representing a large area in the South Staf- 
fordshire coal-field. The pumping engines and the boring 
machinery of the South Staffordshire Mines Drainage Commis- 
sioners have already done much towards relieving the district 
in question, and an important conference of mining engineers 
and mine-owners interested in the district has just been con- 
vened by the Commissioners to arrange preliminaries for a con- 
tinuation of the good work by the driving of important levels. 
The work will occupy a considerable time, and will involve the 
expenditure of —— th ls of p is; but Midland mine- 
owners know well that if ever they are to have their minerals 
released from their present water-logged condition, it can be 
only by such assistance as the profession of mining engincering 
alone can afford. The committee now considering the scheme 
represent the various ‘‘pounds” of Bradley, Barbors Field, 
Stow Heath, and Rough Stay. The idea is to drive new levels 
in connection with the pumping engines and levels of the Com- 
missioners at present existing. The matter is of far more than 
local importance, and when consummated will materially affect 
the mineral output of the Staffordshire coal-field, 











UnirorM RalLway GAUGE For AUSTRALIA, — The South Aus- 
tralian Railway Commissioners strongly urge that steps be taken 
to ascertain whether an arrangement can be arrived at with the 
other colonies concerning the adoption of one uniform gauge for 
Australia. 

DegatH or Mr. Jonny G. GamBLE.—Mr. John George Gamble, 
M. Inst. C.E., M.A., died a few days ago, in Dublin, of typhoid 
fever, at the age of forty-seven. He took high honours at Oxford, 
and, having been a pupil of Sir John Hawkshaw, was engaged 
under him on several important works. In 1875 Mr. Gamble was 
appointed hydraulic engineer to the Cape Colony, a position he 
held for more than ten years, encouraging storage and irrigation 
and constructing large and valuable works. He returned to 

land in 1886, and shortly afterwards was appointed chief 
hydraulic engineer to the Government in Ireland, in which capa- 
city be has been engaged for the last two years in pouperes plans 
for the improvement of the three important rivers, the Shannon, 
the Barrow, and the Bann, to carry out the recommendations of 
the Royal Commission on Irish Public Works. The loss of his 
services will be tly felt in — of these important under- 
takings. Mr. ble was the author of several valuable papers 10 
the proceedings of the Institution of Civil Engineers, of published 
reports to the Cape Government, and of other papers. 
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LITERATURE. 


The Life of Sir William Siemens, F.RS., M. Inst. CE. By 
WituiaM Pot, F.R.S., Hon. Sec. Inst. C.E, London: John 
Murray, 1888. 

Tuis volume is uniform with those which comprise the 

scientific works of Sir William Siemens, as noticed in our 

impression of the 30th of August. It is written by one 
who is not only able to appreciate the high attainments of 
the man whose life and works it describes, but who has 
been able to do this in such a way as to make the book 
most interesting to his many friends in this country and 
abroad, to those who wish a record of his engineering and 
scientific work, and to those who like to know what sort 
of men are those who become widely celebrated leaders in 
any walk of life. Dr. Pole was for many years intimate] 

acquainted with Siemens and with much of the wor 

that occupied him, and he has so mastered and marshalled 

a great mass of facts and correspondence, and connected 

these by personal reminiscences, that any reader will be 
leased with it as a most interesting account of the life 

and works of a man great in the scientific and industrial 
worlds, 

After an interesting introduction on the grounds on 
which the biographies of engineers may claim attention, 
Dr. Pole devotes three chapters to Siemens’ LW 
youth, and education, and his first years in England. In 
the latter chapter, dealing with Siemens between his 
twentieth and twenty-eighth years, is given an account of 
his introduction and sale of the electro-gilding patent, of 
the invention and struggles with the chronometric 
governor, the anastatic system of a the regene- 
rative steam engine, and other work. In succeeding 
chapters we are told of the inventions in convection with 
regenerative evaporation, the regenerative furnace and 
otha inventions, and the long struggles, successes, and 
failures in connection with them, om ater of the success 
of the Siemens water meter. Subsequently we have a 
long account of the successful career which followed the 
introduction of the electric telegraph and cable work, and 
the regenerative furnace and hot-air stoves, steel manu- 
facture, and his contemporaneous scientific literary work; 
all these being accompanied by interesting accounts of 
the pecuniary difficulties encountered, of the relations 
between Siemens and his brothers, and other members of 
his family. In many respects the many pictures which 
Dr. Pole gives of the years of success, failure, and ulti- 
mate success and fame, the life work of Siemens reminds 
one of the work of many others who have, through years 
of discouragement perseveredand firmly eatablished success 
and affluence; but there are very few biographies which 
show to how great an extent the achievements of one man 
may be interwoven and depend upon those of others. 
Nothing in the book, apart from the evidence of Si 4 
remarkable scientific insight, strikes the reader so much 
as the evidence of the great helpfulness of all the Siemens 
Brothers towards each other; and to Werner Siemens, 
who seems to have devoted the greatest affection and 
fatherly assistance from boyhood upwards, was the subject 
of this book especially indebted, for some of the inven- 
tions by which he was well known in England were 
equally the work of the brothers in Germany, and to 
them Siemens owed very much of all that led to the 
great business successes that we know of. The book gives 
an interesting account of the remarkable achievements of 
Siemens in particular and of those of his brothers, and 
shows what may be done by the united action of a united 
family of brothers. No less interesting is the private life 
of Siemens and the Siemens family. The book may be com- 
mended as a most interesting biography. 








Useful Rules and Tables, relating to Mensuration, Engineering 
Structures and Machines, Seventh edition, thoroughly revised. 
By W. J. Mittar, C.E. With electrical engineering tables, 
tests, and formul for the use of engineers, by William John 
Macquorn Rankine and Andrew Jamieson, M. Inst. C.E. Lon- 
don: Charles Griffin and Co, 1889. 


Tue seventh edition of a book does not need much criti- 
cism, and comment, unless it be upon the additions, is 
ee say Whatever may be said in deprecation of cut- 
and-dry information in cookery-book style, “useful rules 
and tables” have provedthe truth of their title, but electrical 
engineering hasnow become asufiiciently important branch 
to makeit desirable rulesand tables connected withitshould 
be added to Rankine’s book as modified by Mr. Millar. 
Professor Andrew Jamieson has supplied this, and it has 
grown from sixty-two pages to one hundred and forty pages 
in the present volume. It is perhaps one of the most 
difficult tasks in book writing, though Professor Jamieson 
has done very well. We should, however, like to see some- 
thing more of the character of the working electrical 
mechanical engineer’s note- book wrought up into 
this part of the volume. We could very well spare some 
of the matter relating to balances, meters, resistance coils 
and other instruments, the place for which would be more 
properly in text-bouks and the catalogues of the makers 
of the instruments—except that the eae would not be 
good enough forcatalogues—-so asto getroom for more notes 
and memoranda on practical electrical engineering matters, 
including power transmission. The instruments described 
are, no doubt, important and have an academic origin, but 
that fact does not make it necessary to treat these patented 
inventions in a manner which would not be followed if 
the inventions were those of men in business. The charge 
of advertisement would, in such a case, be carefully 
avoided, and should be. Some could also be saved by 
omitting the engravings of cables. 

In Mr. Millar’s appendix is a table which purports to 
show the advantage of using steam expansively up to 
twelve times. Taking the mean pressures with assumed 
isothermal expansion, with ratio of expansion from 1 to 
12; the advantage of expansion is given as proportional 
to the mean pressure by the range of expansion. Thus 
the mean pressure with ten expansions being 0°33, the 
advantage is given as 3°3. This, of course, should be 
33-1, as 1 is given as the advantage of expansion when 
the mean pressure is 1. 





As there are now three kinds of corrugated flues, or two 
corrugated and one ribbed, it is nec that it should 
be stated to which of these the formule given relate. 


The Ready Reckoner, or Universal Tables for Calculating the 
Structures of Cotton, Woollen, Worsted, Linen, Silk, and 
Mixed Fabrics, By Emit Staus, George Thomas and Co., 
Manchester. 

Tuis handy little work supplies the long expressed want 

of aseries of convenient and well-arranged comparative 

tables of counts and weights of textile threads in the 
different European denominations— British, French, 

German, and Austrian. To the English manufacturer or 

merchant, with a continental connection, its usefulness is 

therefore at once obvious. In the limited space of less 
than two hundred pages the book places at one’s fingers 
ends, simply, but exhaustively, an excellent set of com- 
parative tables, reference to which will save great time 
and trouble to those interested. The tables are arranged 
in the following order :—I. to XVIII. are a comparison 
of the various counts and setts in different measures ; 

XIX. and XX. give the diameters of the ‘various textile 

yarns in the different counts ; X XI. to XX VI. are weight 

calculations; XXVII. to XXX. deal with shrinkages. 

The detailed information given in the above tables may 

be summarised thus: Weight in grammes of a hank of 

yarn for English counts; the same for French counts ; 
comparison between metre and English counts of cotton 
yarns ; comparison between English and metre counts for 
cotton yarns ; comparison between English and standard 
metre and standard metre and English counts for worsted 
yarns, &c.; comparison between Paris inches and centi- 
metres, and between English inches and centimetres ; 
comparison between Vienna inches and centimetres, 
between centimetres and Paris, English, and Vienna 
inches ; comparison between English yards and metres ; 
comparison between metres and Austrian ells; comparison 
of counts and setts in different measures; weights of all 
yarns in their various counts ; shrinkages in all fabrics. 

Up to this point the book is replete with information of 

the highest value, and a cursory reference to a few of the 

numerous examples given will enable the reader to make 
pie’ use of the tables with the greatest ease. When, 

owever, the author proceeds to estimate the cost of pro- 
duction, Tables XX XI. to XXXVIL, he treads a terra 
incognita which wise men have traversed previously to 
very little practical purpose when they have attempted 
the task of tabulating cost. So many varied conditions 
enter into this question, that no absolute dependence can 
be placed upon a set of calculations which, at best, stand 
upon a purely hypothetical foundation. Still the author’s 
methods here are interesting and suggestive, and by no 
means unworthy of attention. It is a pity that a book of 

so useful a character should have aset of demerits of a 

kind that might so easily have been avoided. But from 

a practical standpoint there is no conceivable reason why 

any book—much less one of a purely technical character— 

should open with four pages of “errata,” when a little 
timely attention would have presented such an unques- 

pre valuable addition to our technical literature in a 

clean and perfect state. 


Engineering—Applied Mechanics Series. By Tuomas JONES, 
M. Inst. M.E. Published by the Author, 27, Barton-street, 
Moss Side, Manchester. 

Tus is not a book. It is a collection of thirty-four litho- 

graphed plates illustrating various mechanical motions, 

and also four cardboard models of slide valves. These 
are intended for the use of students, who very frequently 
find a good scale drawing of any machine of which they 
may be reading a description most desirable. These 
drawings appear to be carefully and accurately executed, 
and embrace a great number of machines illustrating 
mechanical principles. They are done in regular drawing- 
office style, sections and enlarged details being given where 
necessary. Many of the sheets contain useful formule 
connected with the illustrations, and present in this form 

a handy method of impressing formule on the memory. 
We were doubtful at first whether such things could 

be of much practical value to the student, for nearly all 

———— and scientific books of to-day contain all 

necessary diagrams, but on consideration we have come 

to the decision that for a fairly advanced student they 
should prove useful for quick reference. The steam 
engine is not touched in this series, but we note that Mr. 

Jones is preparing a similar set on steam. The present 

set include mainly mechanics and hydraulics, there are 

also a few sheets on mensuration and the properties of 
materials, 

The cardboard working models of slide valves appear 
to us to be most useful. There can be no doubt 
whatever that they will tend to render the complete 
comprehension of the action of a valve in distribut- 
ing steam easy to the student. We well know the 
trouble experienced at first in attempting to settle 

some valve problem from the mere examination of a 

drawing and the aid of a pencil and go These models 

will es. Ee this difficulty greatly, for the valve can be 
laced in any possible position in regard to the ports. 

The lap and inside lap, too, are marked distinctly. The 

models are of the long D, locomotive, variable expansion, 

and steam hammer valve. They are all neatly and care- 
fully finished, and are clearly drawn in diagram style. 


An Elementary Treatise on Mechanics. Part I: Statics. By 
Rev. Isaac WarREN, M.A., formerly Mathematical Scholar, 
Trinity College, Dublin. London: Longmans, Green, and 
Co. 1889. 


WE have here presumably the Dublin equivalent of the 
little text-books of Hamblin Smith, carefully prepared 
for Little Go requirements of undergraduates. Although 
called Mechanics, there is scarce anything mechanical to 
be found in it except the name. An engineer would find 
nothing here to amuse him, except perhaps the usual 
academical mystifications in the definitions of force and 
weight, The author, however, very kindly falls back imme- 





diately into ordinary language, although he stands self-con- 
victed | by his own definitions. The distinguished Dublin 
mathematicians mentioned by name throughout the book 
will scarcely feel flattered at the owe of the mild 
conundrums attributed tothem. The student who expects 
to find an explanation in what precedes of the time of 
oscillation rm a pendulum, or why in a falling body 
4 Mv? = Ws, and what M and are, required in an 
appendix of examination papers, will be disappointed. 
The author prints a note, ‘‘ To what order of lever does 
the oar belong?’ But the three individuals interested in 
the question, the rower, the boat, and the water, would, if 
consulted, give each a different answer, so that the oar 
belongs to all three orders of the ancient classification. 


Blackie’s Modern Cyclopedia of Universal Information: A 
Handy-book of Reference on all Subjects and for all Readers. 
Edited by CuHas, ALLENDALE, LL.D. Vol. III. London: 
Blackie and Son. 1889. 

Tuis is the third volume of a very nicely got up popular 

cyclopedia of general information. It is of handy size— 

5gin. by 8in. The present volume extends from “Cone” 
to “Firdusi,” and so far the promise of the first and 
second volumes has been maintained. ‘The letter-press is 
clear, the type good, and the numerous little and larger 
engravings excellent. It appeals to the general public as 
an pasties. illustrated dictionary of subjects most likely 
to recur in daily life. It is stronger in history, litera- 
ture, geography, and popular matters than in anything of 

a scientific kind, and we think that considering the extent 

to which technical and scientific matters force themselves 

upon all kinds of readers now-a-days, this cyclopedia 
might be much improved by giving more attention to 
these matters. 
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Spon. 1889. 

The Practical ees Handbook ; comprising a Treatise on 
Modern Engines and Boilers, Marine, Locomotive, and Stationary. 
By Walter S. Hutton, Civil and Mechanical Engineer. Third 
ition, carefully revised, with additions. London: Crosby Lock- 
wood and Son, 1890, 

The Guide-framing of Gasholders, and other Papers chiefly relating 
to Strains in Structures connected with Gasworks. By F. Southwell 
Cripps, Assoc. M. Inst. C.E. London: Walter King. 1889. 

The Gas Institute—Transactions Fast 1889. Report of the Twenty- 
sixth Annual Meeting held at the Institution of Civil Engineers, 25, 
Great George-street, Westminster. Published for the Gas Institute 
by Wm. Longworth, hon. secretary, Gasworks, Guildford, Surrey. 

Shorthose’s Commercial Ready Reckoner. Fourth edition, with addi- 
tions and alterations. London: Bemrose and Sons. 

Science of Every-day Life. By John A. Bower, T.C.S. With 
forty-nine illustrations. mdon: Cassell and Co. 1889. 

Five Months’ Fine Weather in Canada, Western U.S., and Mexico. 
By Mrs. E. H. Carbutt. London: Sampson Low and Co, 1889, 

Service Chemistry ; being a Short Manual of Chemistry. By Vivian 
B. Lewes, F.I.C., F.C.S. London: W. B. Whittingham and Co. 

Monopolies and the i By Chas. W. Baker, C.E. London: 
G. P. Putnam’s Sons. 1889, 

A Popular Manual of the Law of Railway Rates, ~ | H. C. 
Richards, Barrister-at-Law, and B. S. Foster MacGeagh, J.P., 
Barrister-at-Law. London: Simpkin, Marshall, and Co. 

Minutes of Proceedings of the Institution of Civil Engineers ; with 
other Selected and Abstracted Papers. Vol. xcviii. Edited by James 
Forrest, Assoc. Inst, C.E., secretary. London. 1889, 

Reports of Artisans selected by the Mansion House Committee to 
Visit the Paris Universal Exhubition, 1889 ; the Right Hon. James 
Whitehead, Lord Mayor. London: G. F, Roworth. 1889, 

The Assayer’s Manual: an Abridged Treatise on the Docimastic 
Examination of Ores, and Furnace and other Artificial Products. 
By Bruno Kerl. Translated from the German by Wm. T. Brannt. 
Second American edition. Edited with extensive additions by 
F. Lynwood Garrison. London: E. and F. N. Spon, 1889, 

The Forth Bridge in its Various Stages of Construction, and Com- 
pared with the most Noutable Bridges of the World, Edinburgh: 
R. Grant and Son. 








GILCHRIST PEOPLE’s LECTURES, COLCHESTER.—The first of a 
course of three lectures on ‘‘Hearing and Seeing” was delivered by 
E. A. Parkyn, M.A., Cambridge, on Wednesday, 6th instant, at the 
Corn Exchange, Colchester. The object of this course is to try and 
introduce the University Extension scheme into this town. A very 
large audience spoke, we trust, well for the future chances of firmly 

stablishing some method of higher education for the people ; not 
that we fully believe in giving, or attempting to give, what we may 
be permitted to call the — education to those who have to earn 
a livelihood by manual labour; but much may be done in 
opening and expanding the minds of those who attend such lectures 
more as a matter of pl and interest than with the object of 
gaining degrees, and by such means hoping to rise higher, in 
a pecuniary sense, in the world. It is but too evident a fact that 
those who are most proficient in ‘‘ book learning” frequently find 
the most pam | in earning more than will barely support them. 
We quite agree that the artisan and working man should take all 
chances of enlarging their minds, but let them beware of thinking 
too highly of book knowledge and forgetting their technical skill ; 
it may be very nice for them to feel that they have minds above their 
fellows, but if they depend so much on it that their trade, their 
technical knowledge, is forgotten, they may find that their pockets 
are no gainers in the long run, that pride cometh beforea fall. After 
a short introductory address by the Mayor, Mr. Parkyn proceeded 
with a most interesting lecture on “Hearing,” or rather on 
the ear. After explaining rapidly the action and use of the 
nervous system, and having spoken for a short time on the trans- 
mission and propagation of sound, he fully explained almost to 
anatomical minuteness the structure and action of the ear, showing 
by a number of lantern slides parts and sections of the external 
middle, and internal ear from all points of view. He explaine 
carefully and minutely the whole method of transmission of vibra- 
tion from the air through the tympanum and other structures, and 
detailed with a number of illustrations the peculiar formation and 
use of the cochlea or ‘‘snail shell,” pointing out the two theories 
that have been suggested concerning the separation and analysis of 
musical sounds in this organ. He concluded the lecture by a rapid 
summary of all the main points, and the explanation of a dia- 
gramatical slide showing clearly the whole arrangement of the 
auditory system of the body. Judging from the number of in- 
terruptions by applause it was evident that much interest was 
taken in the lecture by the audience, which consisted largely of the 
artisan class, and that the lecturer was fully understood, as indeed 
he insured by his apt illustrations, We sincerely hope that the 
voting papers left in the seats will be filled up, and that by next 
year we may see a system of popular education established in Col- 
chester, The next two lectures are to be on *‘ Seeing.” 
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THE ITALIAN WARSHIP VESUVIUS. 


THE Vesuvius, which we illustrate above, is one of the Italian 
warships which include in their group the Giovanni, Bausan, and 
the Stromboli, that is, one of the deck-protected cruisers. She 
is a steel, double screw, two-masted double-funnel ship, built at 
Leghorn by Orlando in 1886. Her displacement is 3500 tons, 
and her dimensions 283°3ft. long, 43°2ft. broad, 19°2ft. draught 
of water. She carries two 10in. 28-ton guns, four 4-ton. 6in. 
breech-loading guns, five 6-pounders, and three 3-pounder 
machine guns. Her estimated indicated horse-power is 7700, 
and estimated speed seventeen knots; but, we believe, this 
speed has not been attained. 











DELTA METAL. 

AT a meeting of the Balloon Society on Friday, November 
1st, in St. James’s Hall, Mr. R. Macintyre read a paper entitled 
“Delta Metal; its History, Properties, and Uses.” 

Professor W. C. Unwin, F.R.S., M. Inst. C.E., who occupied 
the chair, in opening the proceedings stated that some of the 
earliest mechanical tests with Delta metal had been made by him. 
He supposed that all of them who had anything to do with 
engineering, knew that for the last twenty years past they had 
been using bronze and brass for purposes of construction where 
strength was not the first consideration. A great deal of atten- 
tion had been directed to alloys of this type, and it could easily 
be understood why so much attention iol None given to the sub- 
ject, for, if they could only get such alloys of sufficient strength, 
there were obviously a great many purposes for which they 
might be used in preference to iron A steel. This was owing 
to the fact that the latter metals were liable to rust, which, of 
course, led to a deterioration in the structure, and involved great 
expense and often danger. Steamship owners were obliged to use 
gun-metal, bronze, or Delta metal for the propellers if they wished 
to avoid corrosion. He could hardly imagine what a great 
change would be made in naval engineering if they could use Delta 
metal for boilers. 

The lecturer, in his opening remarks, dwelt briefly on the 
early history of the copper alloys, and on the various attempts 
made during the last fifty years to improve these alloys by the 
introduction of iron. He alluded to the experiments made by 
Aich and Rosthom, and to those made by himself, which, however, 
proved unsuccessful; and described how Mr, Alexander Dick, after 
an elaborate series of experiments, succeeded in obtaining alloys 
composed of copper, iron, and zinc, in definite proportions, and by 
subsequent improvements, and the addition of a few other materials, 

roduced the various alloys now so well known under the name of 

lta metal. The properties which are combined in Delta metal 
—great strength and toughness, durability, resistance to corrosion, 
and a comparatively low price—render it of the greatest value for 
= of construction generally, and more especially for ship- 
uilding, engineering, marine-engineering, and sanitary work, and 
as itcan be equally well cast as forged, stamped and rolled hot, and 
drawn or spun cold, there is practically no limit to the uses to 
which it can be put. In illustration of this the lecturer stated 
that not only propellers, propeller blades, shafts, &c., are made of 
Delta metal, but that it is also used for the construction of the 
entire hull of launches, yachts, &c. A steam launch of about 
60ft. long on the stocks at Messrs. White’s, Cowes ; an electric 
launch being built by Mr. Sargeant, of Chiswick, for Lord Roth- 
schild ; the Nyassa, of which the Times gave a description early 
in 1888, were all constructed of Delta metal. 

As regards engineering work, the experiments made by Professor 
Unwin respecting the tensile strength of metals at high tempera- 
tures showed conclusively the great value of Delta metal for all 
such purposes. One of the Delta alloys has the property of not 
drawing verdigris, and on that account is largely used for sanitary 
work, water meters, filter plates and taps, various fittings, &c. 

The four columns forming the legs of the Eiffel Tower are each 
composed of four standards resting upon cast iron shoes, The 





upper part of these shoes is bolted to the standards, while the 
lower part enters a cast iron bed-plate to some little depth, thus 
forming a hydraulic press upon which a pressure of 800 tons can 
be exerted to adjust if necessary the level of the different parts, 
The hydraulic pressure is supplied by pumps, of which the cylinder, 
plunger, and valves are of Delta metal. These pumps having to 
support a pressure of 3°5433 tons per square inch to insure the 
working power of 800 tons on each standard, have all been tested 
to 700 atmospheres. 

The ironclads Marceau and Pelargo, the former of the French, 
the latter of the Spanish Navy, have been provided with hydraulic 
rammers—for the charging of the projectiles—made of Delta metal 
solid drawn tubes, working telescopically one into the other. All 
these tubes have been submitted to severe tests; one of them, 
measuring lgin. diameter and ;,in. thick was tested to a hydraulic 
ee of 2°8575 tons per square inch. The pinions of the Swiss 

ountain Railways—working on the rack-and-pinion system—are 
cast in Detal metal, and the worms of the brake gear of the Pilatus 
Railway engines are also made of that alloy. These castings, of 
course, must not only possess a great strength, but also great 
toughness. That Delta metal fully answers these requirements was 
shown by the various tests, tables, and diagrams on the wall. One 
of the most recent, made by Mr. W. H. Stanger, of Westminster, 
showed the following results:—Specimen: Delta metal bar cut 
out of casting—diameter 0°61lin., area 0°293in.—maximum stress, 
23°89 tons per square inch ; elastic limit, 11°54 tons ad square 
inch; extension on 4in., 20°5 per cent. ; reduction in area, 20 per cent. 

A number of articles all made in Delta metal were exhibited and 
described by the lecturer. Among them were articles stamped hot, 
such as valves used for compressed gases, bevel wheels, keys, &c.; 
which stampings, it was stated, possess the strength of steel and 
the toughness of wrought iron, and offer a great saving in cost of 
production and material and labour. Professor Unwin, in alluding 
to the tensile strength of Delta wire, which was stated by the lecturer 
to be sixty-two tons per square inch, said it was quite true that 
steel wire often possessed greater tensile strength, in some cases 
even as much as 150 tons or 180 tons per square inch, but such 
wire was extremely brittle. The property of Delta metal upon 
which he—Professor—would lay special stress was its toughness, 
which, combined with its tensile strength and resistance to corro- 
sion, render Delta metal exceedingly valuable for most manufac- 
tures, The proceedings terminated with a vote of thanks to the 
lecturer and chairman. 








DEATH OF MR. GORDON. 


Mr, JosEPH GORDON, engineer to the London ery: | Council, 
while on his way, on Saturday, from his residence at Hampstead 
to his office in Spring-gardens, died suddenly in an omnibus. He 
was fifty-three years of age, and was appointed two months since 
to the post of engineer to the London Connty Council, in succes- 
sion to Sir Joseph Bazalgette. Mr. Gordon only recently left 
Leicester to assume his duties in London, and he was then in good 
health, although he was known to be suffering from an affection of 
the heart. Mr. Gordon began his career at Cardiff, and subse- 
quently he was engaged in carrying out large works at Tynemouth, 
West Ham, Carlisle, and other places. In 1866 he was appointed 
engineer to carry out sewerage works at Frankfort-on-the-Maine, 
and he also carried out plans for sewering the cities of Stuttgart, 
Heilbronn, Munich, Hanau, Nuremberg, Dortmund, Bockenheim, 
Landshut—Bavaria—Homburg, Aix-la-Chapelle, and other places. 
In 1880 he returned to England on his appointment to the borough 
surveyorship of Leicester, where he designed great works for the 
prevention of flooding, at a cost of over two bundred and eighty 
thousand pounds, and he also designed the new eer a system, 
which is being carried out at a cost of over three hundred thousand 

unds. Mr. Gordon was a member of the Institution of Civil 

gineers, London, of the Institution of German Engineers, and 
also of several continental engineering and technical societies. He 
was twice married, and leaves a widow, who is now lying seriously 
ill, and several sons and daughters, 
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THE ITALIAN WARSHIP VESUVIO. 











LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our cor- 
respondents. | 


THE EDUCATION OF ENGINEERS, 


Sir,—I have read with interest papers on apprenticeship pub- 
lished in THE ENGINEER. Will you allow me to add my experience 
as to small shops v. large ones! I served my time in some large 
marine engine works. I think I was fairly well taught turning and 
a certain class of fitting, and I considered myself a good workman, 
I remained with the firm for about two years after I was out of 
my time, and then took a job in a country shop, where the chief 
work was repairing. I got on all right the first week, when a 
traction engine came in to have a patch put on in the fire-box. I 
tried to get off this by saying I was not a boiler maker, but was 
soon told I must therefore look out for another berth. So I fell 
to at the patch. The foreman was working out at the time, so | 
had no one to tell me how the thing should be done. Instead of 
the patch being done so that the engine could go out in two days, 
as promised, it was nearly four before it was done to the satisfac- 
tion of my employer and the owner of the engine. I came in for 
some rather hard language before the job was done. A few weeks 
after I had to go to a corn mill to put in a new step bearing fora 
turbine. I had with me an apprentice who knew far better than I 
did how the work should be done, so I got through that job better 
than I expected. No sooner was the mill job over than I was set 
to make a pattern of a broken casting of a turnip cutter, or some 
such machine. The carpenter who usually made all patterns was 
out, so I had to do it; but I got into terrible trouble over it, and 
I think I should have thrown my work up altogether, had it not 
been for shame. I had never made a pattern before, and felt 
there were many things to learn that I had not learnt at the old 
marine shop. Here I had to make my lathe tools and chisels, 
instead of going to the store and getting what I wanted. But my 
worst row was later. A gas engine which drove the printing press 
of the weekly paper, would not go at 4 p.m. one Friday afternoon, 
just as they were going to press, so I was sent off in a hurry with 
my mate, the apprentice who went to the mill with me. I had 
never seen such an engine before. It had a vertical cylinder with 
rack and pinion ; but we could not get it to go nohow. So about 
seven o’clock the printer sends off a cart to the shop to fetch the 
foreman or some one to make it go; and up comes the master in 
an awful rage—and the printer was, too, as he could not print his 
paper. “Call yourself a fitter?” he says. ‘‘Why, my smallest 
og is a better man than you.” So he takes off his coat, 
all the time swearing at me, and goes to work, and in twenty 
minutes had the engine going ; but a | did not get all their 
paper printed till next —- Well, I stopped four years in 
that little country shop, and I learnt more there than I did in the 
big marine shop. So when my boy goes to learn engineering, I 
shall hope to send him toa SMALL SHOP, 

November 13th. 





MECHANICAL INSTINCT, 


S1r,--I was surprised to find that in your issue of August 16th 
you had omitted to publish the diagrams which I forwarded with 
my letter on the above subject. Had these diagrams appeared 
your readers would have at once seen how very wide of the mark 
was your allegation that my girder B was ‘‘ ostensibly much the 
heavier of the two.” As it is, you must permit me to inform them 
that girder A contains no less than fourteen bars or plates of 
metal which are not to be found in B. These weigh 530 Ib., while 
the extra iron in the diagonals of B weighs only 150 lb., thus 
leaving a net saving of 380 lb. in favour of B, Further, A involves 
more than three times as much rivetting as B, thus adding 
enormously to its cost. Younext say, ‘‘the maximum distributed 
load a dense crowd would put on the structure is under eight tons. 
Allow me to say that this is altogether incorrect. : 

Mr. Bindon Stoney, in his work on ‘‘ Strains,” describes a trust- 
worthy experiment made by himself showing the weight of a dense 
crowd to be 147 lb, per square foot. The area of the bridge is 225 
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eet, and multiplying this by 147, and adding 7000 lb. for the 
eausrt of the bridge itself, we have 40,075 Ib, as the total weight to 
be carried by two girders, being more than twice eight tons, If 
ou calculate the stress on the end compression diagonal under this 
‘oad, and compare it with the ultimate strength of the bar as a 
long’ column, you will find that my statement, that the peg 
only one-fourth of the strength that, according to the 

Pest authorities it should ss, is strictly correct. 

Next you ask as to the conditions under which this bridge was 
built. i ‘have already mentioned them, but will repeat. The 
bridge forms an adjunct to a large and handsome brick station 
building. It is not in any sense a “‘trumpery” structure, but an 
elaborate and costly one in every respect. _No restriction was 
imposed upon the design except that of making a first-class job. 
Abundance of time was allowed for making the drawings, money 
was not stinted, there was any amount of angle iron in the local 
iron yards. Therefore I am fully justified in regarding it as the 
very best result that the highest practical skill, apart from theory, 
could produce. To say, as you do, that this instance is not to the 
point, is ridiculous, It is impossible to conceive any example more 

the point. 
ag ok to the bridge of over 100ft. span that was closed at 
my instance. This bridge was not built by the same engineer 
as the last, but by another of almost equal eminence in the old or 
practical school. It crosses a deep river much used for boating, 
and is situated in one of our most ergo gs public parks, within 
a mile of a densely populated part of Melbourne. The bridge 
affords an excellent place from which to view the boats, being 
elevated above the willows that fringe the banks. Its construction 
is fully shown in the enclosed drawing, which I trust you will not 
consign to the waste-paper basket as you did the last. You will 
find on computing the stresses that the tension on the bottom 
member at mid span is 110,1221b., and its sectional area, as shown 
by the full-size drawing, is only 2°06 square inches, giving 53,457 lb. 















explosions are caused by the steam coming in contact with the cold 
water which is found to a certain extent in all steam pipes, unless 
provided with drain cocks to run it off. 

_ The duty of opening the boiler stop valves is generally left to 
junior engineers, who have no idea of the danger they incur by 
opening them suddenly ; this danger can easily be obviated by 
first easing the engine stop valve, throttle valve, and valve chest 
drain cocks—but how often is this done? 

Violent vibrations of the pipes are caused by these explosions, 
which must have a deleterious effect on the seams and joints, and 
may account for the bursting of pipes which have been but a short 
time before tested to two or three times the pressure under which 


they gave way. SEA-GOING ENGINEER, 
Holl, November 10th. 


COMBINING INDICATOR DIAGRAMS, 


Sir,—With regard to Mr. Campbell’s inquiry respecting the 
standard diagram I recommended 4 my Senay Prom a ad say 
that his interpretation of my meaning was quite correct. He has 
then a diagram which shows the amount of work to be expected 
from a quantity of steam equal in volume and pressure to the 
apparent quantity in the cylinders at a certain point of the stroke, 
expanded to the volume of the working steam at the terminal 
pressure, 

A comparison between this and the curves of the engine diagrams 
shows at once if any disturbing influence is at work, and at the 
same time fixes its position and t. This is an advantage 





over the comparison with the so-called perfect diagram, which 
simply shows that the efficiency does not come up to an arbitrar 
standard, without pointing out where improvement can be eff 5 
such arbitrary standard not really representing perfection. 

I must thank Mr. Campbell for calling my attention to the 





diagrams in Jndustries, as any light upon the obscure actions inside 


Great Britain to which railways with ordinary locomotives ascend 

is Struan, on the Highland Railway, 1476ft. above sea level. 

Stainmoor—1369ft.--on the North-Eastern Railway, is there given 

as the second highest summit. I trust the above information 

may be of use to your correspondent, A. J. W. 
November 11th, 





SHIPBUILDING ABROAD. 


Sir,—-That shipbuilders on the Continent are busy as well as our 
own, is evident from the fact that the well-known firm of 
F. Schichau, in Elbing, have just commenced, in their new yards 
at Dantzig, upon the construction of a 2500-ton cruiser for the 
Austrian Government, while for the Italian Government they have 
secured an order for the manufacture of a pair of very powerful 
engines for new warships. The German Admiralty again shows its 

tisfaction and confid in the firm by entrusting to them the 
execution of a considerable portion of this year’s naval programme. 
In fact, I understand that these works are so extremely busy 
that they can undertake no further contracts either next year or 
even in 1891, . B 

November 11th, 








THE SHAPE OF CHIMNEYS, 


Sir,—In THe ENGINEER this week you give an account of two 
large chimney stacks. According to the diameters given they are 
both of greater internal area at the base than at the top; 
one 9ft. at the base, and 6ft. at the top; the other, 23ft. 
at the base and 16ft. 6in. at the top. According to my experi- 
ence, and the practice of the most efficient chimneys in this neigh- 
bourhood, these dimensions should have been reversed. Twenty 
years ago I built a house with the chimneys 10in. at the base and 
ft. 2in. by 1ft. 4in. at the top. I have occupied the house since it 
was finished to the present time, and have never required the ser- 
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per square inch as the stress under a ful! load. By calling atten- 
tion to this diabolical bridge I claim to have been the means of 
saving from fifty to one hundred human lives that would otherwise 
have been, sooner or later, inevitably sacrificed. 

In my next I should like to give particulars of a railway bridge 
costing over £100,000, which by virtue of a most interesting series 
of errors, due to lack of theoretical knowledge on the part of the 
designer, loses nearly half the strength that should have been 
obtained from the metal employed. These errors will, however, need 
diagrams to illustrate them, and if you decline to publish these 
diagrams it will be useless for me to attempt to make the defects 
clear to your readers. W. C, KERNot, 

The University of Melbourne, October Ist. 

[We did not include the weight of the bridge, and on so small a 
structure it would be impossible to place a crowd which would weigh 
147 Ib. tothe square foot. If Professor Kernot will rail off a narrow 
strip, of the same width as the bridge, and will crowd it as closely 
as he can inside the rails, he will find that we are right.—Eb, E.] 





A THERMO-DYNAMICAL DIFFICULTY, 


‘Sir,—I have read Mr. Mansel’s letter in your issue of the Ist inst. 
with much interest. It is a clear and a learned letter, but I do 
not think it satisfactorily answers ‘‘Student’s” question. However, 
it has suggested to me the possibility that either Mr. Mansel or 
Some other of your readers may be able to give me the solution of 
the following question. 

I take a clock-spring, and wind it up, and put a clip on it to 
prevent it uncoiling. 
coiling the spring. According to the text-books, the whole of the 
energy is now in the spring in the potential form. 

_l now place the spring in dilute sulphuric acid, which gradually 
dissolves it. What becomes of the 50 foot-pounds of potential 
energy ? 

Basking of this to a friend, he says that no doubt the energy 
would be imparted to the electric current which would be started 
during the solution, and that if proper precautions were taken, it 
would be found that the current produced by the oxidation of a 
coiled spring would, under the circumstances, be just 50 foot- 
pounds greater, either in volts or amperes, or both, than would the 
current produced 4 an uncoiled spring of the same weight. Has 
anyone ever tried the experiment ! 

_, [t seems to me that this isa very important theory. I should 
like to have it confirmed. If there is no olectrical augmentation, 
what becomes of the potential energy? How is it dissipated ? 

Westminster, November 11tb. ARADOX. 


STEAM PIPES, 

Sir,—Will you kindly allow me to point out a great source of 
danger to the maia steam pipes of marine engines which has been 
overlooked in the pee articles on the subject? Any of your 
readers who have had any experience at sea will have noticed the 


I expend a force of 50 foot-pounds in | 





violent explosions whicl occur inside the pipes when the boiler | 
stop valves are opened preparatory to ‘‘warmung through.” These | 





FULL SIZE 


the cylinders—to which the indicator diagrams are at present 
almost our only guide—affecting the efficiency of the steam engine 
is always very welcome to me. T. P, RENNOLDSON. 
Garfield-chambers, 44, Royal-avenue, 
Belfast, November 11th, 





RAILWAY SUMMITS. 

Sir,—I quite oe with the difficulty found by your corre- 
spondent “C, H. H.” in last week’s issue, in obtaining accurate 
data respecting railway altitudes. I have been astounded at the 
inaccuracies published on this subject in books, and still more in 
newspapers. I send you the following altitudes above approximate 
mean water in Milford Haven :— 


A.—BRITISH. 

Point near Station on Railway Company's Line. Feet, 
1. Dalwhinnie, Highland .. .. .. «. «- + 1,500 
2. Waenavon, Land N.W.R. .. . 1,390 
3. ‘SS See 1,369 
4. — B. and M.R. = 
5. Torpantan, oe ee ’ 

6. Arenig,G.W.R... .. .. 1,282 
7. Dowlais Top, L and N.W.R. 1,250 
9. Dent, Midland... .. .. .. 1,170 
7. Bw ‘ aa ciate eka one 1,250 
9. Nantyblweh, L. and N.W.R. 1,170 
11, Tebay, Midland.. .. .. . 1,145 


B,—ConTINENTAL, 





1. Pilatus, Switzerland a 
2. es oe , 

3. Brenner, Austria: Sudbahn.. 4,485 
4. Guadarrama, Spain.. .. «6 «1 «+ + 4,480 
5. Mont Cenis, Tunnel: P.L.M. .. .. .. 4,390 
6. Arlberg, » Austria: Staatsbahn 4,372 
7. B n, Hautes Alpes: P.L.M. .. .«. 4,350 
8. Lus la Croix Haute ,, ” 4,282 
9. Joblach, Austria: Sudbahn.. .. 3,980 
ee ee ee 8,900 

C.—NorTH AMERICAN, 
2. Marshall Pass, Denver and R.G. Rd... 10,440 
1. Pike’s Peak, Golorado .. .. .. 2. +. +. ++ ++ 13,000 
8. Union Pacific, Utah =... 0. ee ee ee wee 8,573 
4, Central Pacific, Nevada... .. .. .. 22 oe ee «- 7,021 
D,—SoutH AMERICAN, 

1, Lima and Oroya Railway, Peru... .. .. .. 15,646 
2. Arequipa and Puno Railway, Peru .. .. .. .. «. 15,500 
8, Antofagasta and Oruro Railway, Bolivia.. .. .. .. 11,500 
4. Santiago and Mendoza (Transandine) Railway, Chili.. 9,843 


The figures given under Tables C and DI submit with great, diffi- 

dence, having only culled them from various publications, and not 

having visited the localities in person. I shall be much obliged to 

anyone who will correct them, and add the altitudes of railways 

omitted. J. SEYMOUR ALLEN. 
Pembroke Dock, November 13th. 


Sir,-On page 135 of ‘‘ Express Trains, English and foreign,” 
by Messrs; Foxwell and Farrer, it is stated that the highest point in 














Transverse Section. 


| Vices of a chimney sweep. A manufacturer 1n this neighbourhood 
using four large boilers, required a better draught. The old 
chimney was 5ft. internal measurement at the base, and 4ft. at the 
top. I advised him to have the new chimney 5ft. internal diamcter 
at the base and 7ft, 6in. at the top, the result being that he has 
obtained a very superior draught; so much so now, that he can 
generate all the steam he requires with a lower priced coal, and a 
| great reduction in quantity, saving about 22s. per day. I am ot 
| opinion that a good natural draught is more efficient than a forced 
| draught. The heat is not so concentrated, but, drawn through 
| the flues, acts on a great surface, and therefore more equalised. A 
fan for a locomotive would not be so effective as the present 
exhaust, which draws the heat through the tubes. The draught in 
a large ocean steamer would no doubt be much improved if the 
stack was of larger area at the top than at the base. = 
The Billingbank, Bramley, Leeds, J. VERITY. 
November 13th, 











Tue FortH Bripez.—The practical completion of the great 
bridge over the Firth of Forth was effected on Thursday, the 
7th inst., when the interesting operation of joining in the centre 
the girder which forms the connecting link between the Inchgarvie 
and North Queensferry cantilevers was successfully accomplished. 
The Glasgow Weekly Mail says:—‘‘It was fully anticipated that 
the connection would have been made on Wednesday afternoon. 
At three o’clock there was only three-eighths of an inch between the 
bolt holes, and the engineers had everything pre to close the 
lower members of the girder, but unfortunately the temporary 
plates on which rested the hydraulic jacks, by means of which the 
two sections of the girder were to have been drawn together, 
showed indications of insufficient strength, and the operation had 
to be poned until Thursday. It was predicted on Wednesday 
that the connection would be made at three o’clock on the following 
day. At seven o’clock in the morning, however, the weather— 
temperature 58 deg. —was such that the two sections of the girder 
expanded until there was only a distance of three-sixteenths of an 
inch between the bolt holes, and it need hardly be said that the 
managers on the north end of the girder took full advantage of 
the favourable opportunity thus presented of forming a connection. 
This, it may be explained, was effected by means of five plates 
seven-eighths of an inch in thickness, Sin. wide, and 10ft. in length, 
for each side, one going outside, three in the trough of the girder. 
and one on the inner side. Holes to admit bolts ljin. diameter 

were drilled in the girders and plates, the latter ot which were 
| adjusted in relation to the known capacity cf expansion and con- 

traction of the girder. Twenty-three bolts were needed to keep 
| the plates together, with only three-sixteenths of an inch between 
the bolt holes, It was, of course, necessary to revert to the use of 
the hydraulic jacks, and as soon as the holes came opposite each 
| other a drift or wedge-shaped bolt was driven home on each side of 
| the girder. No sooner were the plates and girders fairly in the 
| required position than the drifts were withdrawn and the large 
ljin. screw bolts Were inserted and the several layers of metal 
bound firmly together. 
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RAILWAY EXPENDITURE. 


—_—__—___.. 


We are indebted to Mr. W. Stroudley, M. Inst. C.E, for the following tabular statement of the expenditure in locomotive, carriage, and wagon departments of English, 
Irish and Scotch Railways, for the half-year ending 30th June, 1889. 

































































} | 
Locomotive DePaRTMENT. | CaRRIAGE DEPARTMENT. | Wacon Department. Torau’, | Consumption 
. . ~-—— | ——y ——= oT - — -—— of tuel per inile 
s = | Train ss Costof §a lu 53) | Pe pa fuel cS ae 
Name of Railway. 52 \Train miles) miles | Costof = Costof | repairs &8/53 Costof | Cost per | No.of | Costof |Costper| 2 Total | °8t | per | | 
S® run. per | working. 2 5 | repairs. per $s Be repairs. | vehicle. 3 § | vehicles, | repairs. | vehicle. z cos*. ont ton. | Train. Engine 
As eagine. 5 E engine. Of | > £ | | i mile. 
aS: ee aad PE heh eae ad ine B 
ENGLIBH. | 42 ia] @ jeaaila £ | £s, da 4. £ €n4aida | £ | £ |ad/| tbe | the 
| i | 
London and North-Western ..» 2323/19,246,047 | 8,285 | 437,950 5°46 216,684 93° 5 7 2°70) 5684 137,046 | 24 2 3 1°71, 53,540 | 61,140 |1 2 10/0°76 852,820 |10°63 | 5 11 | 57°94 39-91 
North-Eastern seis eis on 1516)12, 144,216 8,011 | 300,360 5°94 243,554 160 13 1 4°81/2919 69,080 | 2313 4 1°36 77,087 (200,827 _2 12 1)3°97 813,821 )16°08 7 4 | 52°74 35-18 
Great Western .-- 1607|15,835,803 | 9,854 | 325,692 4°93 186,684 /116 3 4 2°83/4870 96,185 | 1915 0 1°46 41,153 | 84,322 |2 1 01°28 692,883 /10°50 | 7 8 | 41°58 34-15 
SS ece.3 ast stn ees : 1834/17,312,927 9,440 | 376,343 5°22 175,857 | 95 17 9 2°44/3854 77,694 | 20 3 2 1°08 89,551 247,679 |215 4/3°43 877,573 |12°17 | 6 24 50°45 37-23 
Lancashire and Yorkshire ... 978) 7,310,485 | 7,475 | 176,499 5°79 95,782| 9718 9 3°14| 2673 62,838 | 23 10 2 2°06 29,473 | 39,214 {118 4/1°30 374,333 |12°29 | 5 7}/ 62°58 34-21 
Great Northern ... = 805} 8,727,613 | 10,842 | 201,619 5°54) 87,114 |108 4 4 2°40)2466, 50,508 | 20 9 8 1°39 22,040 | 39,562 |1 15 11/1°09 378,803 /10°42 | 7 104) 49°69 40-85 
Great Eastern ... ... ... ... ... | 763) 7,594,827 | 9,954 | 185,177 5°85) 72,659| 95 4 7 2°30/3285 37,704 | 11 9 7 1°19 15,011 26,538 |115 4/0°84 322,078 |10°]8 10 2% 44°19 33-68 
London, Brighton, and South Coast § 410) 4,229, 10,315 | 107,592 6°10 43,644 |106 9 0 2°48 2817, 21,593 713 4 1°23 7,526 11,455 |1 10 5/0°65 184,284 |10°46 15 6 | 34°34 28-05 
Manchester, Sheffield, and Lincoln... 557) 3,695,206 ¥634 | 64,155 4°17 37,911/ 68 1 3 2°46) 880 12,585 | 14 6 O 0°82, 12,983 | 24,493 (117 9/1°59 139,144) 9°04 | 5 "3 88°02 45: 
South-Eastern ... ... ... ... ... | 342) 3,452,863 | 10,096 | 790 6°17 30,365 | 88 15 9 2711/2159 31,498 | 14.11 9 2°19) 4,999 | 12,755 |2 11 00°89 163,408 |11°36 [11 3}, 44°79 32-59 
London, Chatham, and Dover ... 180} 1,948,548 | 10,825 | 52,811 6°50, 21,056 116 19 7 2°59)1048 16,021 | 15 510 1°97, 2,085 | 6,124 |218 9/0°76 96,012 11°82 jl4 7 | 39° | 32°63 
North London ... ... ... .. 80) 1,024,783 | 12,810 | 31,661 7°41, 10,300 128 15 0 2°41) 526 11,141 | 21 3 7 2°61 365 | 1,406 (3.17 00°33 54,508 |12°76 16 if 38°65 31:04 
London and South-Western 550) 5,939, 10,800 | 151,676 6°13) 50,092 | 91 6 2°02/3023 36,743 | 12 3 1 (1°49 8,834 | 20,893 |2 7 4/0°84 259,404 10°48 12 43 38°31) 27-34 
ee ee 51} 545,189 | 10,690 | 11,576 5°10) 5,189 /100 15 4 2°26) 150 2,334 | 1413 7 1°03 1,512 | 2,702 [115 91°19 21,751] 9°58 | 7 10 | 48°14 38-67 
Metropolitan... 67| 1,048,509 | 15,649 | 30,683 7°02 10,007 |149 7 2 2°29) 324 13,206 | 4015 2 3°02, 56 — -- — 53,896 |12°33 15 6 | 38°82, 34-29 
District ... 54) 722,727 | 13,384 | 17,813 5°91 6,099 112 18 11 3°08) 350 6,883 | 19 13 4 2°28 a7); - ad — , 30,795 10°22 16 0 | 32°70 29-73 
| | ! | } | 
IRISH. | } | 
Midland Great Western ... ... | 104) 1,013,224; 9,743 19,615 4°64 10,551 /101 9 0 2°50) 339 5,791 (17 1 8 1°37 2,050 | 4,383 2 2 9)1°04 40,340) 9°55 12 6} 34°06 28-37 
Dublin, Wicklow, and Wexford 51) 536,197 | 10,514 0,638 4°76 4,089| 80 3 6 1°83) 236 2,957 1210 7 1°33 629 1,549 2 9 30°69 19,233) 8°61 13 45 34°17 30- 
Great Northern ... ... ... ... 137| 1,436,426 | 10,485 27,963 4°67 13, 97 10 8 2°23) 504 7,708 | 15 510 1°29, 3,482 | 7,678 |2 4 1/128 56,711) 9°47 12 34°) 26°71 
Belfast and Northern Counties 52| 537,196 | 10,331 11,530 5°15, 3,889; 74.15 9 1°74; 219, 2,650 | 12 2 0 {1°18 1,526 3,013 te 19 dg 21,082} 9°42 15 2 34°75 28-76 
| | | £ | | 
ScorrisH. | | 
North British o | 618] 6,760,578 | 10,939 127,063 4°51 42,954' 69 10 1 1°53 2041 26,5: 13 0.1 0°94 39,718 | 46,300 1 3 41°64 242,855) 8°62 4 6} 64°51 42°72 
Le . 690) 6,176,309 | 8,951 | 115,372 4°48 52,584! 76 4 2 2°04/1675 29,722 | 17 14.11 1°16 44,786 60,211 (1 6 11/2°34 257,889 |10°02 4 3} 64°30 47°95 
Glasgow and South-Western | 301) 2,636,200} 8,758 | 47,724 4°34 22,700) 75 8 4 2°07 974 12,283 ; 12 12° 3 1°12 12,113 | 24,118 1 19 10/2°19 106,825) 9°72 4 8) 66°38 44°59 
. .,. _ are 85} 861,209/ 10,132 20,946 5°84 5,782 68 0 6 1°61) 319 4,634 | 1410 6 1°29 2,463 | 5,078 2 1 3/1°41 36,440 10°15 10 0 56°32 38-89 
Great North of Scotland 74, 866,603 | 11,711 | 16,233 4°50 5,656 76 8 8 1°56) 521 2,433 413 5 0°67, 2,368 | 3,687 |1 11 6 sie | 7°75 | 9 0 52°57 36°54 
| | | | 
| d the 45 | British d African Steam Navigation C is of the foll 
E PPER MARKET. | The 67-ton —13}in.—will fire 127 rounds, and the 45-ton gun | British and African m Na ion Company, is of the follow- 
THE CO MARK —12in.—will fire 3G rounds, after which these guns are absolutely | ing dimensions :—Le’ 3024ft.; beam, 34ft. ; depth of hold, 


THE last week or two there has been a confident tone in the 
markets for metals. In part this better feeling is due to sympath 
with the considerable rise lately shown in the price of iron. Bot! 
copper and tin have distinctly advanced, and we may give a brief 
consideration to the statistical position of copper. 
indicated in Messrs. Merton and Co.’s returns for the twelve 
months to October 31st last is that the margin between supply and 
consumption is a very different one to what it was last year and 
the year before. This position can best be understood from the 
figares below :— 


Twelve Excess of sup- Excess of de- 
months to Supplies. Deliveries. lies over _ liveries over 
Oct. 31st. eliveries. supplies. 

Tons. Tons. Tons. Tons. 
1889 114,000 104,000 10,000 _ 
1888 124,000 78,000 46,000 _ 
1887 .. 85,000 99,000 — 14,000 


It was in consequence of consumption exceeding production that 
the autumn boom of 1887 was tnitiated, there being also the 
favourable feature of previous very low quotations. The enormous 
advance in gag average of 1 having been £81 2s, 6d. 
against £43 15s. in 1887, and only about £40 in 1886—completely 
changed the statistical position, stimulating 
checking consumption, besides bringing out all the copper idols, 
pots, and pans that could possibly be scraped together; so that 


e main fact | 


roduction and | 


unfit for service. The cost of the 110-ton is £16,500, the 
67-ton gun £10,900, and the 45-ton gun £6300. Thus the cost of 
the 110-ton gun alone will be for each discharge of shot £174. For 
the 67-ton gun £86, and for the 45-ton gun £43. The cost of a 
single round for material alone for the 110-ton gun is as follows :— 











£s. 4, 
9001b. of powder 70 0 0 
1800Ib. projectile .. os ee be as 0s 0s oe OD ee 
SNEED a0 550 ne 00 be pes on. 26 360 
Deterioration of gun (life of gun taken at 95 rounds) 174 0 0 
Total net cost of each round 327 0 0 

For the 67-ton gun :— 
| 5201b. of powder .. ‘ 4010 0 
12501b. projectile .. .. .. 5510 0 
Silk for cartri a ae ee ere ee ee 200 
Deterioration of gun (life of gun taken at 127 rounds) 86 0 0 
Total net cost ofeach round .. 184 0 0 

For the 45-ton gun: 

295 lb. of powder 23 0 0 
7141b, projectile © oe 0c os oe oe oe GOO 
Silk for cartri: “a ae ae Se ae 100 
Deterioration of gun (life of gun taken at 150 rounds) 43 0 0 
Total net cost of each round .. 98 0 0 


the accumulation of stocks reached the unwieldy amounts that | 
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Course or Price or Coprer.—Closing ao November 8th: Copper, 
£44 12s. 6d.; 


brought such dire grief to some of the Paris establishments, and 
in the trade. 


| yards, and the 45-ton 


The 67-ton gun would penetrate 27in. of wrought iron at 1000 
gun would penetrate 20in. of wrought iron at 


| the same distance. 








LAUNCHES AND TRIAL TRIPS. 


On the 15th ult. Messrs. Forrestt and Son, Limehouse, launched 


, from their Wyvanhoe Yard a side-wheel steamer called the Pioneer, 


for missionary service on the Upper Congo. Her dimensions are 
60ft. by 10ft. by 3ft. 3in.; she is built throughout of galvanised 
steel with teak cabins. 

The new boat Collingwood Dickson, recently built by the 
Government at H.M. Gun Wharf, Portsmouth, and engined by 
Messrs. V. rand Co., of Portsmouth, went on her official steam 
trial on the 25th ult. The machinery, we are informed, worked 
very efficiently, driving the vessel at a mean speed of 11} knots 
during a continuous run of four hours. 

On the 23rd ult., Messrs. Edw. Finch and Co., of Chepstow, ran 


| a very successful trial trip of the s.s. Dovre, built for Mr. John 
| Pile, of London. Her dimensions are 160ft. by 25ft. by 12ft. 3in., 


| considerably more than the 200-horse 


to operators who had been financing or were legitimately moe | 
i ground of 


It is .unnecessary to go over the 


again 
that memorable collapse. The picture of what happened is shown | 


in the chart which we append for the information of those readers 
who do not care to go into a wearisome mass of figures relating to 
the course of prices for so extended a period as that for which the 
chart is given, namely, twelve years, For about seven months 
after the crash the price of copper only ranged between £37 and 
£42, lately rising to over £44 per ton. Just for a moment durin 
the panic fall the quotation of Chili bars touched £35, but it di 
not remain there more than a few minutes. The figures of seven 
months since the collapse indicate that deliveries are considerably 
exceeding supplies, and stocks are being slowly drawn down, not 
only as to the warehouse and other stores referred to in brokers’ 
statistics, but also the invisible holdings of the Paris houses, who 
took. over very large accumulations early in the year. With the 
) + pers of copper as it has been lately, but a shilling or so above 
40 per ton, a great many of the producing companies could not 
turn out the metal to secure a profit, production has fallen off, 
and consumption once again is being stimulated by the low level of 
prices, at a time of generally good condition of trade throughout 
= J and especial activity in all our shipbuilding yards,— 
Statist, 








BENDING THE 110-TON GUN. 


Ir is stated that a 110-ton Armstrong gun has bent during test. 
No details have as yet reached us. Mr. James A. Longridge, C.E., 
and General Maitland give the following particulars with regard to 
the life of heavy guns :—It appears that the 110-ton gun—16}in. — 


| extending beyond foremast an 





will fire 95 ordinary rounds, after this the gun is unfit for service. | 


| Vosper and Co., Portsmouth, for the Shoreham 


| we are informed, a spe 


| with a deadweight carrying capacity of 650 tons. She is fitted 


with triple-expansion engines, and on an eight hours’ run aversged, 
of 10} knots. 

The new steel steam tug Hercules, built and engined by Messrs. 
arbour 

went on her official steam trial at Portsmouth, on the 12th inst., 


| and, we are informed, attained a speed of 104 knots, being 14 knots 


in excess of the contract requirements, whilst the engines developed 
wer stipulated for. 

On Monday morning the s,s. G. R. th, which has been built 
by Messrs. Raylton, Dixon, and Co. for the Britannic Steam Ship- 
ping Company, Sunderland, proceeded from the Tees on her trial 
trip. She is built with raised quarter deck, having a long bridge 
connected to forecastle, formi 
‘partial awning deck.” Her ——agy | dimensions are :-—Len:; 
over all, 305ft. 3in.; breadth, 38ft.; depth, moulded, 22ft. 10in.; 
deadweight capacity, 3690 tons, Her engines, which have been 
fitted by Messrs. T. Richardson and Sons, Hartlepool, of 190-horse 
power, with — 22in., 35in., and 59in. by 39in. stroke, 
we are informed gave great satisfaction on trial. 

On Saturday the Blyth Shipbuilding Company launched at 
Blyth an iron screw steamer named the Sirius, which is the eighth 
launched by them this year. The principal dimensions of the 
vessel just launched, which has been built on Bremen account, are 
as follows :—Length, se ge breadth, 26ft.; and depth of hold 
15}ft. She has been built to Lloyd’s highest class, and is fitted 
with water ballast, and has web frames, &c. The captain’s, officers’, 
and engineers’ cabins, together with a handsome saloon, are under 
the bridge, and ths crew are berthed under the topgallant fore- 
castle. There are powerful steam winches to each hold for the 
rapid loading and discharging of cargo, a patent windlass is placed 
on the forecastle deck for working the patent stockless anchors, 
and steering gear is fitted on the bridge, and a large screw gear 
aft. The engines are of the triple expansion type, of about 450 
indicated horse-power, and will be supplied by Messrs. Matthew 
Paul and Co., of Dumbarton. 

The screw steamer Cameroon ed down the Mersey on 
the 6th inst. for the official trial of her machinery, her engines 
ha’ been converted from thq compound to the triple arrange 
ment by Messrs. David Rollo and Sons, of the Fulton Engine 
Works in Liverpool, The Cameroon, which is owned by the 


b, 
| 24ft. Her present po Rae are of 21°34in. and 55hin. diameter 
pine a with a stroke of 36in. The vessel has two single- 

ended boilers of 13ft. diameter, and 10ft. in length, having 3350 

square feet of heating surface, and it is intended to develope an 
| indicated power of 1000 horses at sea, under ordinary circum- 
| stances. Considerable improvements have been made in the 
| steamer’s hull. The main deck has been renewed, and an exten- 
| sive bridge deck added, while the reduction in space required for the 
| machinery has greatly increased the cargo capacity. The engines 
ran full speed with smoothness, while the readiness with which the 
vessel was handled ahead or astern formed the subject of compli- 
mentary remark. The average speed of the steamer was thirteen 
knots, the machinery indicating about 1200-horse power. 

On the 7th inst. Messrs, Edward Withy and Co., Hartlepool, 
launched a large steel screw steamer, the Verax, bui!t to the order 
| of Mr. George Horsley, West Hartlepool. She is a steel vessel 
measuring over 300ft. in length, constructed throughout of 
ms-Martin steel, and built to the highest class at Lloyd's, 


Sieme 
She has a long raised quarter-deck, long bridge house, and top- 
| gallant forecastle. The holds are fitted with iron grain divisions 
| and iron cargo battens; all decks, deck erections, skylights, bul- 
| warks, bulkheads, &c., are constructed of steel andiron. In the 
main and after holds the vessel is built on the web frame system. 
| The cellular bottom is fitted all fore and aft for water ballast, and 

the after peak is also available for water ballast. The greater por- 
| tion of the plates are in 24ft. lengths, making the structure of the 
| ship very strong. Four steam winches, two donkey boilers, steam 
| steering gear amidships, screw gear aft, direct steam windlass on 
| forecastle, patent stockless anchors hauling up into bawser pipes, 
and other modern appliances for the handy working of the vessel. 

The vessel will be rigged as a two-mas' fore-and-aft schooner, 
| with steel polemasts, and all cargo appliances for expeditious 
| handling of cargo. The engines have been constructed by Messrs. 
| T. Richardson and Sons, Hartlepool, and are of the triple expan- 
| sion type, with two large single-ended boilers. The bull and 
| machinery have been constructed under the personal supervision 
of Mr. T. G. Barron. This is the eleventh steamer built by this 
firm for the same owner. 








THE ProposeD EpinpurGH ELgcTRICAL Exuisition, —A special 
meeting of the electrical trades section of the London Chamber 
of Commerce was held on Monday, to receive the report of the 
committee appointed at the meeting on the 28th ult. to consider 
the conditions on which it might be advisable to take part in 
the Exhibition. Mr. A. P. Trotter, the sectional corresp nd nt, 
read the report, in which the committee proposed the Exhibition 
authorities must pay in the usual manner for the lighting of the 
Exhibition. The charge for s should be 2s, 6d. per square foot, 
the minimum charge being £2 10s. The committee thought that 
the electrical exhibitors should be allowed an agreed-upon space 
free, and should pay for any additional space they might require. 
They thought that when steam power or current was necessary for 
the proper display of an exhibit they should be provided free of 
cost by the Exhibition authorities, who ought also to pay for the 
insurance of the electrical exhibits. The committee suggested 
that there should not be any awards; but if it was deter- 
mined to have awards they thought that the council of the 
Institute of Electrical Engineers and the electrical section 
of the London Chamber of Commerce should recommend 
the jurymen to the Exhibition authorities. They had good 
reason to believe that well nigh the entire trade would 
support the improved and r ble diti = yo 
On the motion of Major Flood Page, seconded by Mr. A. Le Neve 
Foster, a resolution was passed adopting the report, and referring 
the subject to the permanent committee of the section, with power 
to negotiate and carry out the necessary arrangements with the 
Exhibition committee. Mr. Bapty stated that he had only been 
appointed general manager of the Exhibition after it had been 
decided on generally. e promoters desired to present to the 
visitors the latest developments of electrical science and industry ; 
and after the legal demands were met any eng J 7.7 for space 
by the electrical exhibitors would be returned in full, or as near as 
the surplus would allow. He would be prepared to ask the Exhi- 
bition committee to meet the trade on the point of paying the 
insurance. With reference to the question of awards, he thought 
he might say that the Exhibition authorities would leave them- 
selves in the hands of the representatives of the trade, The right 
which the executive council had reserved of testing any of the 
exhibits was not intended to apply to machinery or electrical appa- 
ratus, but to any intended exhibit which might be dangerous ; and 
he would advise the council not to put the rule in force as regarded 
the electrical section of the Exhibition. The Exhibition authorities 
had never intended to ask for the lighting to be free. In regard 
to electric lighting, it would form a separate item. He — 
there ought to be no difficulty in providing free current. Mr. 
Bapty was afterwards asked to arrange that ‘the closing time of 
electrical entries should be extended to the lst January hext. 
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HE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

cy and ur which last week was observable in the 
pid beoyanny ot eee arising out of the continued upward 
; ovement in the North of land and in Scotland, has this week 
ose increased and intensified. Much excitement has been mani- 
fest in some circles in consequence of the corresponding excitement 
in the North, and pig iron sellers and dealers have not known what 
to quote from day to day. : 

e result has been that while there have been considerable sales 
in this district of Scoteb, Cleveland, and hematite warrants, the 
extent of business done in actual pigs for consumption has also been 
large. Reference is here made mainly to Midland and Stafford- 

ire pi 
«be necessities of the mills and of the foundries have to be pro- 
vided for, no matter what the price at which pigs may be selling, 
and there is just now so excellent a demand for finished iron that 
mill and forge proprietors will take care that nothing is allowed to 
stand in the way of the mills being abundantly supplied with 
puddled bars. Current demand for pigs is much larger than sellers 
are at all willing to satisfy. 

Many consumers have contracts ahead to the end of January or 
March for pig supplies, but others are not so fortunate. The fact 
which stares consumers in the face is that es | results in the 
market going further against them ry ! « J day. Under these cir- 
cumstances there is this week a good deal of agitation and anxiety 
amongst consumers, and a great deal of business is being done by 

re. 

Pig prices are this week advanced to 67s. 6d. and 70s, for 
Northampton and gg sorts, though a few of the former 
may still be got at 65s., delivered to stations. Lincolns are largely 
withdrawn at 70s., and hematites have advanced to the serious 
figure of 84s, to 86s., delivered here, and they are certain to go 
higher; so, too, are the Midland pigs. ; 

Staffordshire makes are rapidly advancing, and all-mine pig 
firms have put up hot-blast pigs to 80s. and 85s. per ton, and cold- 
blast to 100s., 105s., and in some cases even 110s, perton. Second- 
class irons, termed part mines, and equal to good pt mage 
are quoted 70s., while common pigs are quoted as high as 60s., and 
even 62s, 6d. 

What prices we shall touch before we finish it is impossible to 


foresee. 

This excited state of the pig market was very naturally reflected 
in the finished iron market this—Thursday—afternoon in Bir- 
mingham, the more so since the market was in receipt of the 
intelligence of the advance on the week of 10s. a ton in finished 
iron at Cleveland. These rapid advances are upsetting all our 
calculations here, and finished iron and steel makers are almost at 
as great a loss what prices to ask as are the pig makers, Some 
ironmasters quoted 5s, to 10s, advance to-day, and the leadi 
makers were advised that they had better have at once decl 
the £1 per ton advance in marked bars, which last week some of 
the bolder spirits contemplated, as have divided the advance and 
made it only 10s. 

It will be impossible to keep marked bars long at the present 
price of £9 per ton, and if the northern markets go on as now, 
the second 10s., delayed last week, must very quickly be declared. 

Already the price of common finished iron is forcing up best, and 
the Staffordshire list iron houses will find themselves compelled to 
move with the rest of the market. Their second qualities are 
already rapidly rising in advance of their branded sorts, and best 
descriptions follow suit and become £9 10s., instead of £9 as now, 
In such case hoops, sheets, and plates would also advance, hoops 
becoming £10 and sheets and plates £10 10s. or £11, according to 
the individual firm, most generally £11. 

All the marked bar houses quoted to-day the full 10s. advance 
agreed on a week ago, and the circulars which have been issued 
since the declaration include the Earl of Dudley, Messrs, Jno, 
Bradley and Co., the New British Iron Co., Messrs. Wm, Barrows 
and Sons, Messrs. Phillip Williams and Sons, Messrs. Noah Hingley 
and Sons, Messrs. Brown and Freer, Messrs. E. T. Wright and 
Sons, &c. 

In the case of Messrs. Barrows and Sons it is noticeable that a 
difference of only £1 per ton is made between the price of sheets 
and plates as compared with bars. In the case of most of the 
other makers the difference is £1 10s., as has hitherto been 
customary. 

Messrs, Barrows have, however, seen fit, on this occasion, to 
depart from the former precedent. Their bars are quoted £9 ; 
— £9 10s.; plates, £10; and sheets, £10. 

e new prices of the New British Iron Company for their first 
quality iron are:—Bars, £9; best, £10 10s.; double best, £11 10s.; 
and treble best, £12 10s. Boiler plates are quoted :—Lion brand, 
£10 10s.; best, £11 10s.; best best, £12 10s.; and best best 
on - Horseshoe iron is £9, and turning bars £10 10s, to 

Second quality iron the New British Company quote :—Corn- 
greaves best bars, £8 5s., and double best £9, Corngreaves boiler 

lates are £8 15s.; best, £9 10s. ; double best, £10 10s.; and treble 
Pest, Corngreaves horseshoe iron is £8 5s,; and turning iron 
for eg best Corngreaves, £8 10s.; and double best, £9 10s, 
per ton. 

Messrs. E, T. Wright and Sons quote to merchants :—Bars, 
£8 10s.; hoops, £9 ; and sheets, singles, £9 10s. Wright qualities 
are 10s. per ton below this, as usual. : 

The lowest price at which commor bars could be obtained to-day 
was £8, and the marked iron houses refused to sell their unmarked 
or second-class iron under £8 5s, or £8 10s, per ton, and even at 
this price business was shirked rather than encouraged. Makers 
are certain that values will further improve, and that they will be 
money in pocket by holding. 

Hoops were quoted £8 10s. to £9 per ton, the former being the 
new Association minimum, the result of the resolution of the Asso- 
ciation iast week. Gas tube strip was £8 to £8 10s. Makers will 
obtain this last figure if the Wrought Iron Tube Makers’ Associa- 
tion consent to their application for a £1 per ton advance, and 
there can be little doubt that they will do so, The strip makers 
one however, move without the prior consent of the Tube Asso- 
ciation, 

The best thin sheet makers are very strong in price, and Messrs, 
Jno, Knight and Co, have issued circulars advancing prices £1 per 
ton. This is an advance on quarter-day prices. Messrs, E. P. and 
W. Baldwin, Messrs, Hatton, Sons, and Co,, and other firms are 
also demanding fully £1 advance on that date, and in some cases 
£1 10s. per ton advance. 

Mesers, Baldwin now quote a minimum of £11 for their “Shield” 
brand of singles, £12 for ‘‘Severn,” £13 best, £14 best best, and 
£15 treble best; and in the rising state of the hematite market 
they refuse to keep these quotations open from more than day to 
day. An early advance may be expected. Tinned sheets are £25 
port firm’s coke brand of singles, and £26 10s, per ton for char- 
coals, 

Orders are being refused in considerable numbers by the thin 
sheet makers, who decline to entangle themselves with hematites 
and steel in their present excited state. 

An advance of £1 per ton in drawn wire is shortly expected to 
be announced. This comes about by reason of the advance which 
has taken place in iron and steel wire rods, Shropshire wire rods, 
delivered irmingham, are now something over £9 per ton, and at 
this price they can sell well against the German im , 

For it is a remarkable fact, and is illustrative of the revival of 
continental iron markets as well as the English, that German wire 
rods have now risen to £9 per ton, delivered England, a rise of no 
less than £2 10s. per ton compared with some few months ago, 
when the price was £6 10s. per ton. 

English wire rod makers re therefore getting more satisfied than 





formerly, and anticipate to shortly participate fully with the other 
branches in the current revival. 

The South Staffordshire Coalmasters’ Association resolved to-day 
—Thursday—to advance coal ls, and slack 6d., making Earl 
Dudley’s furnace 10s, 6d. to 11s, Colliers’ wages advance under 
the sliding scale. Cannock Chase house and manufacturing coal is 
expected to advance 1s. on December Ist, and another shilling on 
January lst, with colliers’ wages 10 or 20 per cent. Drawn wire 
was advanced to-day £2 per ton, making the price £11. Gas tube 
strip iron was advan 15s. by consent of the tube mak 


In steel Blokes some fairly good sales have been made on the 
basis of £10 10s. for delivery to consumers in the neighbourhood 
of Manchester ; but local makers are not disposed to book further 
orders at this figure, and prices seem to be tending to £10 lds. as 
the basis, whilst Scotch makers are so fully sold that they,can 
scarcely entertain further business at present. 

In finished iron there is a fairly large business offering, buyers, 
no doubt, anticipating that prices must necessarily be forced 
 omgnen by the continued advance in pig iron. For Lancashire 

rs +o $4 





making the price £8 5s, Gas, water, and steam tubes advanced 

ual to a 24 per cent. reduction in discount. The corner in 
rad pigs was greatly discussed, and fears were expressed con- 
cerning it. e pig makers, however, boasted that they had in- 
formation that the operators were weak men. 

The revival is being assisted by the vid Baggy oe | nature of 
the Board of Trade returns issued for October. The total quantity 
of iron and steel exported last month was 420,195 tons, valued at 
£2,836,646, as compared with 344,211 tons, and £2,29],223 io 
October, 1888. Thus there was an increase in quantity of 75,984 
tons, and in value of £545,423. In pig iron there was an increase 
of about 40 per cent., caused by the greater requirements of every 
country except the United States and British North America, 

In railroad iron and steel of all kinds there is an increase equal 
to nearly 30 per cent., particularly with the Argentine Republic, 
British North America, Sweden, Spain, and South Africa. 


The detailed figures are appended :— 
Month of October. Ten months, 
Iron. 1888, 1889. 1888, 1889, 
£ J £ £ 
Pig and puddled.. .. 207,995 .. 360,945 .. 1,906,559 .. 2,872,615 
Bar, angle, &c. .. .. 186,926... 170,715 .. 1,365,146 1,355,774 
Railroad iron and steel 854,636 .. 536,193 .. 3,929,242 .. 4,336,543 
WHG., <0 «. + co GQNNO.. TEMES .. Zuneee 658,401 
Telegraphic wire.. .. 17,938 .. 205,603 .. 414,177 899,519 
Castand wrought .. 445,882 .. 547,385 .. 4,064,074 .. 4,424,652 
Hoops, sheets, &c. .. 366,590... 388,049 .. 3,401,889 .. 3,402,395 
Ol Mee co oo coo S008 .. 52,740 .. 349,228 .. 355,078 
Steel (unwrought) - 146,507 .. 165,276 .. 1,306,816 .. 1,358,364 
Tin-plates .. .. .. 459,665 .. 474,130 .. 4,715,459 .. 5,013,181 
flaskuene and cutlery 
machinery... .. .. 296,840 .. 278,566 .. 2,616,949 .. 2,484,536 
Steam engines .. 927,504 .. 1,124,762 .. 7,878,754 .. 9,412,668 


Satisfactory progress was reported at the annual meeting this 
week of the shareholders of the Alabama Iron and Steel Company, 
U.S., the capital of which is principally held by Staffordshire iron 
manufacturers. Mr. Jobn Annan, of Wolverhampton, presided. 
The report showed that pepe ne ty had been made with 
the erection of furnaces, one of which was in ful] working order. 
The sample of the Bessemer pig iron made was submitted to the 
meeting and gave satisfaction. 

The course of the iron, coal, and other raw material markets 
continues the one matter upon which manufacturers engaged in the 
hardware trades are concerned. Manufacturers of finished metal 
goods who have to go to the iron merchant for supplies, find them- 
selves compelled to give the advance of 10s. on common as well as 
best iron, and their position is becoming serious, Hardware prices 
continue to rise, pe must still further advance as the cost of pro- 
duction increases. Circulars are this week issued from the malleable 
nailmakers, again advancing nails 10s. per ton. 

Some of the leading Birmingham edge-tool firms have reduced 
discounts to 474 per cent., or a reduction of 2 per cent., and off 
shovels to 424 percent. Buyers are advised by the Sheffield file 
makers of a reduction in discount of 24 per cent. in consequence of 
a rise on workmen’s wages of 10 per cent., and present discounts 
now become by some firms 55 per cent., and by others 57 per 
cent. The rise in brass and copper has this week caused an 
advance in brass-cased tubes equal to a 24 per cent. reduction in 
discount. 

Nettlefolds, Limited, have announced a reduction of 5 per 
cent. in the discount from list prices of iron wood screws. 

A mass meeting of spike nail makers has just been held at Hales 
Owen, when it was reported that all efforts to settle their claim in 
an amicable manner had failed. They could not get the employers 
to meet them, and they had refused to concede the 25 per cent. 
advance, 

An adjourned conference of masters and men in the nut and 
bolt trade has been held this week, when it was intimated that 
a strike might occur unless all the masters agreed to pay according 
to the new price list. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—In many quarters the opinion is being expressed 
that the rapid rate at which prices have recently been advancing 
in the iron market is going altogether beyond the bounds of legiti- 
mate trade, but it is difficult to see how any really effective check 
can be put upon the upward movement. Makers have so little 
iron to sell, and stocks have been so largely reduced, that the 
business is being forced into the hands of speculative holders of 
warrants, with the result that the market becomes subject to 

riodic seasons of excitement, such as that witnessed on the 

lasgow and Middlesbrough Iron Exchange on Tuesday. The 
present unsettled condition of the market, and the uncertainty 
with ake to the future, places, however, buyers and sellers in a 
most difficult position, and must necessarily tend to check business, 
Users of pig iron are quite unable to quote for new work on any 
really fixed basis, and have begun to show a disinclination to buy 
at the prices that are now being quoted to them; whilst in some 
instances they decline to entertain contracts from their customers 
except they are subject to the Agee at which they are able to 
obtain the raw material. Finished iron makers, who in this dis- 
trict have hitherto followed only to a very limited extent the 
= er ps movement in pig iron, are compelled to be very cauticus 
about entering into further contracts, and in some instances they 
have actually closed their books for the present so far as any further 
business is concerned, 

There was a full average attendance on the Manchester iron 
market on Tuesday, but the actual business doing was limited, 
owing chiefly to a general disinclination to sell, as the result of the 
extraordinary advance in Barer reported from Glaszow and 
Middlesbrough. On the Manchester market prices are very 
irregular, and, in fact, scarcely quotable at all, makers’ quotations 
in most cases being withdrawn, whilst merchants and dealers 
practically had no gg For Lancashire pig iron makers are 
asking about 67s. 6d., less 24, for both forge and foundry, 
delivered equal to Manchester, and as at this figure they were 
considerably below any other sellers in the market, they had no 
difficulty in obtaining orders for the limited quantity of iron they 
were prepared to offer. In district brands it was difficult to get 
definite quotations for either Lincolnshire or Derbyshire. Some 
business was done in Lincolnshires at about 71s., less 24, delivered 
equal to Manchester; but 75s, 6d., less 24, has since been quoted, 
and where there is any Derbyshire iron to be got it averages about 


the same figure. There were very few makers’ quotations in the 
market for Middlesbrough iron, and merchants were very chary 
about selling. One or two small sales were reported at 70s. 10d., 


net cash, delivered equal to Manchester, but this was altogether an 
exceptional price, and 73s. 4d,, net cash, has since been more nearly 
the average quotation. With regard to Scotch iron, it was prac- 
tically impossible to get any makers’ quotations at all, and for 
second-hand parcels, held by merchants, prices were so altogether 
regulated by circumstances that they afforded no basis for quoted 
rates. There isa moderate business doing at the top prices, but 
the present unsettled condition of the market places both buyers 
and sellers in a most difficult position. 

In hematites business has been done at 85s, less 2}, for delivery 
here, and it would now be difficult to place out orders under 
87s. 6d., less 24. 





q all round have now been put up £7 10s. as 
the minimum, —_ average £7 15s, to £8, and sheets £9 10s. per 
ton; but even at these prices makers are very cautious about sell- 
ing, and in some instances have closed their books entirely for the 
present, as they have sufficient work already in hand to carry them 
well into the next year. 

In the metal market there is a continued very active business 
doing, both in raw material and manufactured goods, and for the 
latter the prices now quoted for delivery in the Manchester dis- 
trict are as under:—Solid drawn brass boiler tubes, 7d. per lb.; 


solid drawn brass condenser tubes, 8d.; solid drawn “~~ r tubes, 
83d.; brazed copper tubes, 84d.; brazed brass tubes, 84d.; brass 
wire, 6}d.; copper wire, 8d.; rolled brass, 64d. to 6d.; sheet 
brass, 7}d.; and copper sheets, £62 per ton. 


As regards the aaoering trade of this district, there is no 
material change to report. 1 branches continue fully employed, 
and if there is any apparent lessening of pressure, it is more 
because buyers who have orders to give out find it impossible to 
place them for anything like early a and are perhaps in 
cases holding them back for the present. @ new work coming 
forward is, however, amply sufficient to more than replace con- 
tracts as they run out, and there is every indication of continued 
activity for a considerable time to come. 

In the coal trade business continues very slow for all house fire 
qualities, and supplies of them are plentiful in the market, with 
prices easier. The lower descriptions of round coal are in good 
demand for ironmaking and steam purposes, but supplies are more 
than sufficient to meet requirements, and prices are not more than 
maintained at late rates. All descriptions of engine fuel are in 
brisk request, with the better qualities of slack rather scarce and 
ea hardening in price. At the pit mouth best coal averages 
11s. to 11s, 6d.; seconds, 9s. 6d. to 10s.; common house fire coals, 
7s. 9d. to 8s, 6d.; burgy, 6s. to 6s. 3d.; best slack, 5s. to 5s, 6d.; 
and common sorts, 4s, 6d. per ton. 

—— only moderate, with steam coal averaging about 
7s. 9d. to 8s. 3d. per ton, delivered at the ports on the Mersey. 

Coke is in active demand, with good foundry qualities fetching 
15s. up to 17s. per ton at the ovens. ° 

Barrow-in-Furness.—There is again a better tone to report in the 
hematite pig iron trade. There is no improvement in the demand, 
but the great request that has for some time been experienced 
for home and general consumers is fully maintained, and as the 
demand has already grown beyond the capacity of makers to meet, 
it is noticeable that the latter cannot — 'y keep pace with it, 
and that not only are makers compelled to decline many of the 
orders offered at tempting prices, but are reducing their stocks to 
the lowest possible point. On the other hand, every effort is being 
made to increase the production by the blowing in of additional 
furnaces. There are seventy-nine furnaces in the district, and 
only fifty-four in blast. Of the twenty-five which are standing 
idle, fully half of them are under repair, and some belong to com- 
panies which are not at present engaged in the trade, Wherever 

ible, however, the output is being increased, and new furnaces 

in several cases are being erected. The stocks of iron held in 
the district have been reduced during the weel: by from 600 
to 700 tons, and now stand 53,000 tons less than in January of the 
resent year. Prices have advanced from 72s. 6d. last week to 
‘7s, on Tuesday, and came back to 76s. on Wednesday for mixed 
bers of B iron, The market is, however, buoyant, and 

the variation in prices is simply the result of speculative move- 
ments. The general opinion is that hematite will soon reach 80s, 
per ton. In the steel trade there is much life, and the mills are 
not able to produce any of the special classes of steel at anything 
like the rate which the demand now experienced necessitates. 
Rails are in full —. and in very full demand ; heavy rails are 
in brisk demand at from £6 10s. to £7 per ton. Platesand angles 
for shipbuilding purposes are in good — but makers are not 
quoting, as they are so well sold forward that they cannot take any 
new orders for some months to come. Plates are at about £9 per 
ton, and angles at £8. Shipbuilders and engineers do not report 
any new contracts, but several important contracts are in the 
market, and are at present the subject of careful negotiation. 
There is much ‘activity in these trades, and the prospects are 
brighter than they have been for some time. Pa er 

Iron ore is in improved request on all hands, and prices have 
advanced to 14s. 6d. per tonfor ordinary, and 18s. to 20s. per ton net 
at mines for best qualities, There is some difficulty in getting 
deliveries for the latter. Coal and coke are steady, but prices are 
improving, and East Coast coke is firm at 24s, per ton delivered. 
Best coal has reached 16s. or 17s. per ton. 

Shipping is briskly employed, and large shipments of iron and 
steel as well as iron ore are reported. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron trade has never been in a more excited state, 
and prices have never been known to advance more rapidly than 
has recently been the case. The attendance at the market held at 
Middlesbrough on Tuesday last was unusually good, and sellers 
appeared scarcely to know what to ask for their iron. No. 3g.m.b. 
was exceedingly scarce, and warrants were, in consequence, in 
great demand. The price when the market opened was 64s. per 
ton—it rose again and again, until at the close 68s. was the lowest 
quotation obtainable. is represents a rise of 8s, 6d. per ton in 
a single week, and of 10s, 3d. since the Ist of the month. Sales, 
for delivery over the first quarter of next year, have been made at 
65s, per ton, but neither buyers nor sellers care for the present to 
commit themselves far ahead. The most remarkable circumstance 
is that Cleveland iron is now 3s, to 4s. higher than Scotch ; this 
has never happened before. 

Stocks are decreasing ~ ee: Only about two months’ make of 
pig iron are now in han Connal’s Middlesbrough stock was 
reduced by 3166 tons last week, the quantity held on the 12th inst. 
being 157,601 tons. At Glasgow their stock declined 6535 tons, 
but they still hold 976,004 tons there. 

Shipments of pig iron from Middlesbrough in the first twelve 
days of the present month reached 40,752 tons, being nearly equal 
to the shipments for the whole of November last year. 

The order books of finished iron makers are well filled, and 
they have again advanced their prices. On Tuesday prices current 
were as follows, viz.:—Ship plates, £8 5s.; common bars, £8 5s.; 
and ship angles, £8—all free on trucks at makers’ works, cash 
payment, less 24 per cent. discount. 

here are no changes to report in the value of steel products :— 
Heavy rails are still £6 15s. per ton ; ship plates, £9 ; and angles, 
£8 per ton. 

Among the candidates for the engineering professorship of the 
Leeds College of Seience, which lately became vacant, is fessor 
Ryan, of University College, Bristol, He is well knownas having 
devised a novel and ingenious system for the education of engineers. 
At Bristol he made an arrangement with three eminent engineering 
firms, whereby they agree to take into their works as pupils, 
students from the Bristol College, for four or five months in each 
year. Thusa student could enter at the college in October, and 
pursue his education there till, say, the following June. From that 
time till the succeeding October he could work in the shops 
belonging to one of the three firms, and learn the conditions 
of actual commercial practice. His long vacations were spent in 
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succession at the three establishments, which were engaged on 
different classes of work, so as to vary his experience as far as 
possible. Finally, his fourth and fifth years were supposed to be 

t altogether at some fresh works or drawing office, It is 
dificult to conceive that a student of average strength and ability, 
and who wished to get on, could spend his time better than in the 
way suggested by Professor Ryan. Should he succeed in getting 
the appointment at Leeds in succession to Professor Barr, he is 
certain to be well supported by the Leeds engineers, who are noted 
for their public spirit, and are —— interested in the Leeds 
College. It may, therefore, be expected that the ~ pied described 
will in that case be further developed and extended. 

Mr. Walter Hill, eldest son of the late Mr. Alfred C. Hill, 
M. Inst. M.E., has just been appointed manager of the Clay Lane 
fronworks, in succession to his father. He had for some years 
acted as assistant manager, and his appointment is generally 
—< as an exceedingly appropriate one. 

e increased demand for materials of all kinds used in the 
manufacture of iron is ——~* an extension of the mining industry 
in various directions. The Stanghow mines, situated about two 
miles from Guisbrough, in Cleveland, and which have been closed 
for twelve years at least, have just been leased to Messrs. Downey 
and Co., owners of the Lackenby and Coatham blast furnace works. 
All the machinery and appliances connected with the mines will 
have to be revised, and most of them renewed. The additions will 
be of the best typeand construction, and will, of course, take time 
to procure and erect. It is not expected that ironstone wiil actually 
be brought to bank before the spring of next year. One of the 
chief impediments which at present prevent a more rapid increase 
in the output of ironstone is the difficulty of obtaining labour, and 
the tendency of the miners to work less hours per week. 

The conversion of the large steel and iron manufacturing firm of 
Dorman, Long, and Co. into a limited company last week seems to 
have been a great success, The whole of the required capital was 
subscribed for four or five times over. The concern has hitherto 
been regarded as one of the best conducted and most prosperous 
in the Cleveland district. It is capable of considerable extension 
on the existing site, and additional land 7 be purchased, if re- 
quired, in the immediate neighbourhood. It is thought that so 
long as the present directors remain at the head of affairs, and the 
present demand for the specialities of the company continues, 
prosperity is certain to attend its operations. 








THE SHEFFIELD DISTRICT. 


(#rom our own Correspondent.) 
ALTHOUGH there is undoubtedly a large t of 


loti. 


and 65s.; Carnbroe, 67s. and 66s.; Monkland, 65s. and 64s,; 
Govan at Broomielaw, 65s. and 64s.; Gl ock at Ardrossan, 
75s. and 65s.; Eglinton, 65s. and 64s.; Dalmellington, 65s, and 
we — at Grangemouth, 76s. and 66s.; Shotts at Leith, 75s. 
an 

The arrivals of hematite ore in the Clyde from Spain in the 
month reached 43,579 tons, against 22,100 in October, 1888, 
During the ten months the aggregate imports of this ore have been 
no less than 393,444 tons, compared with 347,675 in the corre- 
~~ gaa period of last year, 348,986 tons in 1887, and 246,593 in 


During the past week there was shipped at Glasgow locomotive 
engines worth £4000, for Natal; barges and launches, £2830, for 
Buenos Ayres ; machinery, £15,500, of which £8700 was sugar- 
crushing plant for Cuba ; and £1365 was gold-extracting plant for 
pony steel goods, £11,600; and general iron manufactures, 

There is a good business doing in the manufactured iron trades. 
In almost all departments makers are fully employed, while in not 
a few cases overtime is constantly necessary in order to suit- 
able delivery of is. The advanced prices are fully paid. 
Common bars sell at £7 12s. 6d. to £7 17s. 6d.; best bars, 
£8 2s. 6d. to £8 7s. 6d.; hoops, £8 15s.; sheets, £9 10s.; angles, 
£7 12s. 6d.; nail rods, £7 15s.; and plates, £8 15s,—all lees the 
usual trade discount of 5 per cent. 

The steel makers report a continued active d d, and one 
or two firms state that they are _— unable to ree all the 
work offering. Prices are nominally as follow :—Ship-plates, £9 ; 
boiler-plates, £10 ; bars, £8 10s.; and angles £8, all less 5 per 
cent. 

Pipe founders are active, chiefly on miscellaneous orders, but a 
contract for 31,000 tons of cast iron pipes for Rio de Janeiro has 
recently been divided among several Gaagee houses. The business 
of general founders is likewise brisk. 

Marine and land boilermakers have been receiving important 
additions to the ample contracts formerly in hand, and all those 
+: ccs that depend upon these branches are of course very 

usy. 

The coal trade has been very busy at some of the ports, while at 
others there has been rather less doing. The Baltic trade is almost 
at an end for the season, and the few vessels that still proceed in 
that direction obtain advanced freights in consequence of the risk 
they incur of not being able to get out before the —— of the 
winter renders that impossible. The prices are generally firm. 
Free on board at Glasgow splint coal sells at 10s. 9d. to lls. per 
ton; main coal, 9s. 6d.; steam coal, 10s. 6d. to 10s. 8d.; and ell, 
9s. 6d. to 10s., the f.o.b. price at Ayrshire ports being 9s, 6d. per 
ton. Coals are still scarce for shipment, and the demand for 











going on, Y arn y in iron, causing prices to fluctuate, there are 
such excellent prospects and so healthy a demand for the next few 
months that the increase in values which has already taken place 
may be regarded as warranted and legitimate, and as being likely to 
be well maintained for another six or eight months. To-day’s 
quotations are not ed as extraordinarily high, as compared 
with the busy periods of the iron trade experienced when the 
mericans were our chief customers, and were the principal cause 
of the rapid advance in prices which then tock place. At present 
inc: value of iron is due, not to foreign orders, but to the 
home demand, and there is no danger, it is believed, of America 
coming into the market. 

Heavy orders have again been received in Sheffield at the 
advanced quotations now ruling, which are as follow:—Locomotive 
and tender tires, £12 to £14 per ton; wagon and carriage tires, 
£10 15s. per ton; wagon and carriage axles, £9 17s, 6d. per ton; 
railway springs, £14 per ton. Bessemer steel or Siemens steel tires, 
£10 10s. per ton; axle forgings, £9 17s. 6d.; special Siemens 
billets, £8 10s.; special Bessemer billets, £8. Hematite irons are 
very firm at £4 7s. 6d.; spiegeliron, £6. It is expected that these 
figures will shortly be increased. An intimation has been received 
from coke-makers in Durham to the effect that, from last Monday, 
the price would be raised from 3s. to 3s. 6d. per ton. If this is a 
| advance, prices in this district will arise in a corresponding 


The Roundwood a which was opened in 1872, has been 
acquired by pomnerte, t commenced with a field of about 400 
acres of the ley thick seam, averaging 6ft. in thickness. The 
proprietors have succeeded in proving and getting into a new field 
of coal of nearly 500 acres. The present output ata 3500 
tons—expected to be increased to over 4000 tons per week. The 
capital of the company is £75,000, of which £50,000 is now offered. 

_The official return of trade done by the South Yorkshire collieries 
with Hull during October has just been issued. The total weight 
taken to the great Yorkshire port has been 171,048 tons, as com- 
pared with 150,992 tons in 1888, or an increase of 20,056 tons. For 
the completed ten months of the year the weight forwarded to 
Hull was 1,612,176 tons, against 1,487,512 tons in the ding 

riod of 1888, an increase of 124,664 tons. Denaby Main again 
heads the list with 15,928 tons for October, as against 15,104 tons 
in October, 1888; the West Riding and Silkstone Colliery is an 
excellent second with 15,368 tons, which is a very large increase on 
October of last year, when the quantity sent was only 2344 tons. 
Manvers Main sent 9848 tons, against $800 tons in October, 1888 ; 
Allerton Main 7872 tons, against 6496 tons in October, 1888. The 
exports of coal from Hull showed a total during October of 91,704 
tons, as com with 82,666 tons in the co nding month of 
1888. For the ten months the exports were 816,220 tons, against 
689,550 tons for the ten months of 1888. Russia took 24,700 tons, 
against 16,089; Sweden and Norway, 28,514 against 26,654; 
Germany, 13,727 against 11,636; Denmark, 3456 against 7701. 

The Sheffield Gas Company has agreed to concede the larger 
part of the requests of its workmen. It has consented to increase 
the wages of most of its artisans by 2s. a week, and reduce the 
working hours from twelve to eight. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has again been in a very excited 
state, especially in the early part of the week, when the amount 
of business done was very large. ere was a rapid upward move- 
ment in prices, the advances being of much greater extent than 
usual. In the course of two days Scotch warrants advanced 4s, 2d., 
Cleveland 6s. 44d., and Cumberland hematite 6s. 84d. per ton. 
There then followed a smart reaction, as was to be expected, and 
violent fluctuations are now regarded as certain to be experienced. 
The great reduction of stock here and at Middlesbrough, and the 
heavy shipments on the Tees, to a certain extent justify the rise 
in prices, but it is of importance to note that the speculative 
account is now very heavy. The past week’s shipments from 
Scotch ports were 9304 tons, against 7034 in the corresponding 
week of last year; and of the total Germany took 2170 tons, the 
United States 825, Australia 505, Holland 435, South America 370, 
Italy 350, France 297, and Belgium 40 tons, the coastwise ship- 
ments being 4036 against 2742 tons. 

_The total shipments from Christmas last to date amount to 
377,327 tons, showing an increase of only 44 tons over those of the 
corresponding period of last year. It will thus be seen that the 
Scotch shipments have nothing to do with the great strength of 
the market, but undoubtedly the great impetus was given to the 
trade by the — great increase that has taken place in the home 
consumption. There were no shipments of pigs in the past week 
either to Russia or Canada, and very little additional iron will be 
sent to these countries this season. 

The prices of makers’ iron have again been advanced :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 77s. 6d.; No. 3, 67s. 6d.; 
Summerlee. 77. 6d. and 67s. 6d.; Langloan, 77s. 6d. and 67s. 6d. ; 
Coltness, 77s. 6d. and 67s. 6d.; Calder, 75s. and 65s.; Clyde, 71s. 





home ption is still very large and pressing. 

The Lanarkshiro colliers received a further advance of 6d. a day 
on their wages on Thursday of last week, this being the third 
successive rise, with only a fortnight intervening between each— 
that is to say, that in the space of only six weeks the Lanarkshire 
colliers have had their wages advan’ no less than 374 per cent. 
Nor are the men satisfied. They are looking forward to further 
advances, and still restricting the output, with that object in view. 
Not a few are of opinion that coals are rising too quickly, and that 
the movement may impede the development of business, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 

AN important communication has been made by the Rhymney 
Railway to the effect that the rates have been from date materially 
reduced to freighters. The cause of this is, first, the low rate 
charged by the Barry, and perp | the course pursued by the 
Taffvale Railway in carrying eut still lower rates, e result fore- 
shadowed by the secretary of the Rhymney Railway must be to 
seriously affect dividends. Whatis to be feared is, that in this war 
of rates each will make a plunge after the other, to the ruinous 
injury of the shareholders. In the opinion of the Rhymney, a rate 
fair to all parties might have been judiciously > 

The coal freighters using the Taff and Barry have been ee acoaper | 
benefitted by the late concessions, and now the ironmasters will 
follow, as the greatest quantity of ore from Decido and Bilbao 
coming to Wales is conveyed by the Rhymney Railway. The coal 
trade has continued to exhibit a good deal of animation. At the 
Cardiff docks on Saturday a large freighter stated that he was 
fully occupied, and he was by no means an exception. A fair 
average was exported from the Bute Docks to foreign destinations. 
Barry, on the other hand, was not so busy, sending but 40,000 tons. 
Swansea exported 26,000 tons of coal to the 165,000 tons of Cardiff. 
Taking the trade all round, there is not much reason for complaint. 
Prices, too, keep up very well, and if there is a slight lessening in 
the vitality of steam coal, it is well made up by the improvement 
in house coal, The last quotations are :—Steam, to 
13s. 6d.; secondary, from 12s.; Monmouthshire, lls. to 11s, 6d.; 
Rhondda, No. 3, was quoted at 12s, 9d. to 13s.; small, 9s. 9d.; 
small steam is selling at 6s, 6d. 

Coke is not quite so strong, but prices are 21s. and 22s, 6d. 
“a” fuel is firm. Pitwood is up again, and has touched 


There is a good deal of energy being shown in the great coal 
area, Sinking in Monmouthshire, new pits projected at Tylors- 
town, others on Colonel North’s coal property, promise well. 

The Taff Vale Railway Company purposes using its long idle 
Llancarcach branch. This will take the line into the neighbour- 
hood of new coal-fields. 

There is no falling off in nang action at the iron and steel 
works, Last week unusually large cargoes of ore have come in. 
Prices are stiffening in the face of the winter, when, as a rule, it is 
a matter of great anxiety to get consignments. Fortunately most 
of the Welsh ironmasters are well placed. At Dowlais there is 
almost a mountain stocked, and at Cyfarthfa a great extent of 
land is covered with best quality. 

The prosperity of Wales is having its effect upon other districts, 
and unusual quantities of pig from Ulverston, Middlesbrough, 
Glasgow, and Harrington have come in, with steel from Barrow 
and Ardrossan, and old rails from Cork. A good deal of railway 
iron bas been sent coastwise this week, principally for home use, 
but the rail cargoes for foreign destinations have been limited. 

The tin-plate trade continues in a disturbed state. Buyers are 
puzzled how to act, and makers in a quandary about forward busi- 
ness, The state of trade in the Swansea district is shown by the 
October totals to America, which have been 12,000 tons, as com- 
pared with 8700 the October previous. This is a marked increase, 
and shows that the Swansea district now exports to the United 
States fully half of the tin-plate make of this country that is sent 
to America. The Newport district is also active, and the consign- 
ments during the past week have been numerous, The shipments 
“<A Swansea last week were 50,000 boxes, and the total make 48,000 

xes, 

Prices are firm and advancing. Purchases are, of course, re- 
stricted. Latest quotations are:— Cokes, 15s. 6d. to 15s, 9d.; 
Bessemers, 16s. to 16s. 6d.; Siemens, 17s. to 17s. 6d. Ternes are 
up to 30s. to 32s. 6d.; best charcoal, 32s. 6d. to 35s.- Tin-plate 
blooms are quoted at £7 to £7 2s. 6d.; tin-plate bars, £7 to 
£7 10s.; and Siemens, up to £7 12s, 6d. Welsh bars are at £7 10s. 
to £7 15s.; rails, £7 and £8. Pig iron is advancing rapidly, and 
there is so much speculation being introduced into it, outside of 
legitimate business, that it promises to be associated with a m2 
as perilous as that of tin. The latest prices have been:—Scotch, 
rng _? Middlesbrough, 64s, fd, to 67s, 9d.; hematites, up 
to 77s. 

The new industry at Landore—the Tube Coes an soon be 
in operation. I hear that a speciality will be stee) for bicycles, and, 
from preparations making in the district, Swansea promises to be 
a great bicycle centre—in the manufacturing line. 





—_— 


The colliery foremen are beginning to move, but their action is 
the Prime M rospe 
e Prime Minister, touching upon the rityof the 

noted the dark shadow threatening—the Font Cebueen capital 3 
labour, It is to be regretted that no reference was made to the 
meritorious way in which, so far, things have been m ed in 
Wales, and, in one industry, a strike averted that would have 
crippled the industries of the kingdom. Wales is now sending 
away its quarter of a million tons of coal weekly, and its thousands 
of tons of manufactured steel, without the slightest ruffle between 
— and men, This surely deserves some note of encourage. 
men 











NOTES FROM GERMANY. 


(From our own Correspondent. ) 


A ag large business has been doing on the iron markets of this 
country. 

In Silesia the favourable aspect of things has remained unaltered, 
In spite of all the furnaces being in vigorous activity, stocks are 
decreasing from week to week. The import of foreign ores js 
carried on on a large scale, Iron and steel works are employed to 
their utmost, and yet hardly able to fulfil their engagements, 
Bars and plates are in oriiliant request, and consumers have to 
wait for weeks to get their orders executed. In consequence of 
the growing demand, one firm has greatly enlarged the sheet mills 
attached to their establishment, Rails and sleepers have been sold 
in heavy lots. 

The Austro-Hungarian iron business moves steadily in its former 
track. Demand exceeds production in almost all branches, Pig 
on the whole, shows no great change. The rolling mills have 
maintained their former brisk activity. In bars, plates, and sheets 
a fair and satisfactory busi is carried on. @ engineering 
industries all continue well employed, and there is no material 
go to refer to on what was lately reported. At a tendering 
for the Hungarian State Railways for 400 passenger cars, the 
wagon factories of St. Denis, having offered lowest, got an order 
for eighty—-not, as has been reported, several hundreds—of these 
wagons, the remaining 320 being _— with inland firms, The 
circumstance of the French firm offering so much below even what 
was accorded to the inland manufacturers aj to have been , 
caused by a singular mistake, or rather neglect, on the French 
part; for the offer was made without being duly acquainted with 
the official conditions, by which, for instance, bronza window- 
frames with counter-balances are prescribed, whereas the French 
estimate included wooden frames, and now the French firm will 
have to bear a very considerable loss, probably amounting to many 
thousands of florins, 

The Belgian iron trade remains in a favourable state, demand 
and sale increasing from week to week, while prices show a de- 
cidedly upward inclination. 

On the French iron market great liveliness and rising prices are 
the order cf the day. In all branches orders are coming in satis- 
factorily, and the works are fully engaged for some time ahead. 
The producers of pig—the real moving power in the rise—have 
again resolved upon an advance of 3f. a on forge as well as 
foundry pig. Last week’s quotation of 155f. for sccckant iron has 
been accepted, and even su , for in some cases 157°50f., have 
been carried. The wire and wire nail branch is participating in 
the general improvement. Foundries and machine factories are 
well and, on the whole, remuneratively employed. 

Briskness has increased on the Rhenish-Westphalian iron 
market. Demand being uncommonly strong, prices were advanced 
at rather a quick pace. The iron ore business has lost nothing of 
its former briskness, Siegen- Nassau ores as well as Lorraine minette 
finding ready sale at rising prices. In pig iron a most brilliant 
business is doing ; prices are advancing at an alarming pace, and 
have long surpassed those fixed by the Convention. arding 
spiegeleisen, an actual racing took place on the part of buyers, 
who tried to get iron at any price. This, however, is not an 
easy matter, as makers are heavily booked forward with their 
orders for many months to come. At this racing before men- 
tioned prices rose M. 4 p.t. Forge pig is in a similar condition. 
Foundry as well as basic and Bessemer is in strong demand, 
with prices moving upward. The malleable iron branch is like- 
wise enjoying healthy activity, orders come in abundantly, and 
in some cases cannot be placed for the first quarter of 1890. 
Bars and plates are in icularly request. Hoops 
also have improved considerably of late. The sheet busi- 
ness is very active. Contrary to former years, when demand 
used to decrease towards the end of the year, it is now increas- 
ing steadily from week to week. The tube works have also 
found it necessary to bring the prices of their articles in just 

roportion to those of the raw materials, and an advance of 
i 10 p.t. has been resolved on. Rails have made further progress 
in price; at a tendering for Elberfeld M. 151 to 152, and M. 148, 
were the average quotations; ata tendering for Berlin, M. 152 
was the lowest offer. Steel sleepers were sold at M. 138, 141, 
and 145 ively. 

The following statistic numbers will show the state of Belgian 
mining ampoay' | 4 to the close of last year. They are the more 
interesting as the branch in question is at this moment threatened 
by a new strike. The total number of mines was 268. Among 
these 133 were coal mines, which yielded 19,218,481—say 20 million 
—tons of coal, worth 162, 000f. Two thousand and seventy-four 
steam engines were at work at these mines, consuming 1,916,669 t. 
of coal at 8,365,000f. The number of labourers employed was 
103,477—2738 more than in previous year. Of these 78,038 worked 
unde’ und, 25,439 on the surface. Among those working under- 

und 3327— r cent.—were women. The total number of 
bourers included 8562 boys and 1026 girls under 16 years of age. 
Besides these, 1093 boys and 1304 girls between 14 and 16 years, 
873 boys and 836 girls between 12 and 14 years, 58 boys and 63 girls 
between 1] and 12 years, and even 4 boysand 2 girls under 11 years, 
were employed above ground. Eight bundred and one colliers were 
60 and 65 years of age ; 185 between 65 and 70 ; 42 between 70 and 
75 ; and two miners went to work after having finished their 75th 
ear. The women employed are for the greater part under 
ears, The total sum of wages paid amounted to 89,009,000f., 
making 869f. p.a. per head—54f. more than in 1887, and 86f. more 
than in 1886. Wages, however, are not the same in the several 
districts. In the Mons district, for instance, the most important 
of all, yielding about two-thirds of the whole output, a year’s wages 
are, on an average, 794f. In the so-called Centre, and in the West 
Charleroi district, 915f.; in Charleroi, 841f.; in the lower Sambre, 
785f.; and in the Litge district, 948f. Although these numbers show 
a considerable improvement com d to the last two years, the pay 
is still, on an average, less by 3f. p.a., co uently much lower 
than that of Rhenish-Westphalian miners, ch collier raises 
246 t. per annum. Of the 133 mines above-mentioned, 91 are 
working with ian of 15,151,000f., and the remaining 42 with a 
loss of 2,625,000f., the total gain of the industry being only 
,000f.—65c. per ton. In 1887, 50 mines worked with a loss, 
in 1883 no less than 84. In 1888 the average price was 8°43f. 
From 1883 to 1887 it had been sinking down to 8-04f. p.t. e 
Belgian coke furnaces made 1,987,000 t. coke—out of 2,745,000 t. 
coals—which were sold at 13°65f. p.t., 1°46 more than in the pre- 
vious year. In 1888, 4,466,000 t. of coals were exported, 1,038, 
imported. During the im 221 accidents took place in the mines, 
of which 196 deaths and 72 severe injuries resulted. This shows 
2°84 deaths in a thousand, 











Burstino oF 4 DaM.—About four o’clock on the morning of the 
18th inst. the dam of a mill-stream, which furnished the motive 
power of a large flour mil) at the village of Alton, Ontario, burst, 
abd the water rushed over the surrounding country. There 
is no loss of life to record, but the destruction of property is great. 
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NEW COMPANIES. 


Tue following companies have just been regis- 


tered :— 
Briton Ferry Works Reconstruction Company, 
Limi sa the 4th ina, 
company was registe’ on the ins 
ane capital of £30,000, in £10 shares, to acquire 
the Briton Ferry Ironworks, and all property in 
connection therewith. The subscribers are :— 


G. H. Davey, Briton Ferry, ironmaster., 
Charles Pe Briton Ferry, surgeon .. . 
M. G. Robes, Briton Ferry, iron merchant: 
7. Williams, Briton Ferry, solicito’ 

W. Peddie Struve, Briton Ferry, tin: ‘plate manu- 

facturer .. eo ¢e 

H. F. Taylor, Neath, 
Dp. T. Sims, Neth, merchant 


Registered without special articles, 





- 


al 
ring 4 





et ee) 





Dorman, Long, and Company, Limited. 


his is the conversion to a company of the 
2. of Dorman, Long, and Co., of Middles- 
brough-on-Tees, iron and steel manufacturers, 
engineers, and manufacturers of machinery. It 
was registered on the 2nd inst., with a cap tal of 
£350,000, in £5 shares, with the following as first 
subscribers :— 


*A, J. Dorman, Middlesbrough, ironmaster.. .. 
*A. de Lande Long, Middlesbrough, ironmaster.. 
E. Anderson, 20, Abchurch-lane, merchaut., .. 
H. B. Powell, C.E., 19, Victoria-street, 8. a ee 
J. Garden, Pemb ry avenue, em, char- 
tered accounta! 
H. 8. Puningten, Middlesbrough, solicitor . 
T. Douglas, 2, poner raed - 
countant «2 «- - 

The number of paren is al to tp than 
five, nor more than nine; the first being the sub- 
scrivers denoted by an asterisk and A.S, Hay,C. A. 
Head, and F, Walters-Bond ; qualification, £1000 
in shares or stock; remuneration, £2000 per 
annum, and in addition 5 per cent, upon the sur- 
plus net profits over 10 per cent., but the total 
further amount shall not exceed £5000. 


Shares. 


i 


™ ac- 





Metal Reduction Syndicate, Limited. 


This syndicate was registered on the 5th inst., 
with a capital of £25,000, in £1 shares, to carry 
on the business of manufacturing, ‘smelting, 
refining, and dealing in metals. The subscribers 
are :— 


. 
D. Henderson, il, Queen Victoria-street, om. 
W. Whitehead, 7, Chantry- -road, Brixton at 

H. Beeson, 93, Cooperdale- , Homerton . 

E. E. Harrison, 23, Leyton Park k-road, E. 

A. B. Laskey, 34, Windell-road, Shepherd's Bush 
J. Burnett, 54, Bethune-road, N. Ome... 2s 0s 
R. 8. Green, 276, Upland- -road, Dulwich Ss 


Most of the regulations of Table A apply. 


ee et tt 





Priestman Oil Engine American Syndicate, 
Limited. 

This syndicate was red on the 5th inst., 
with a capital of £25,000, in £10 shares, to acquire 
the American patents for Priestman’s and Hume’s 
patent hydro-carbon engines. The subscribers 


are:— 
Shares, 

‘E. Fe Maxsted, Hessle, near Hull . os 
F. R. Pease, J.P., Hesslewood, near ‘Hull 
%. Rickitt, Swanland Manor, near gill 
*J. Sherburn, J.P., Hull 
*H. Holt, J.P., Hull oe es 
W. Dent estman, Hull, engineer.. se ve ¢e 
*S. Soeeaaen Hull, engineer “66 oe 6s * 

The number of directors is not to be oe than 
five, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and Joshua Priest- 
man ; qualification, £500 in shares. The company 
in general meeting will determine remuneration. 


Pt te et tt 





Hampton and Facer's Special Steel Ingot 
Company, Limited. 

This company was registered on the 7th inst., 
with a capital of £10,000, in £1 shares, to acquire 
Ellen Rolling Mills, near Maryport, Cumberland. 
The subscribers are :— 


8 
*T, Hampton, Workington, steel peaneuten.. i 
*J. Facer, Maryport, steel manufacturer .. . 1 
*R. Robinson, Teckinnton, ironmaster.. .. .. 1 
T. Iredale, Workington, brewer .. .. .. «+ 1 
J. B. Jennings, Cockermouth, brewer .. 1 
Mrs, A. M. atmpton, Workington co ce te 1 
Peter Iredale, Workington, brewer... «2 o. « 1 
The number of directors is not to be on: than 
three, nor more than five; qualification, 250 - 
ferred shares, or 500 ordinary shares, or £ 
mortgage debentures ; remuneration, not anal: 
ing £50 per annum each. The first three sub- 
scribers are the first directors. Registered office, 
Ellenborough-place, near Maryport, © Cassberiond. 





Eccnomic and Smokeless Steam Firing Patents 
Company, Limite 

This company was registered on the 7th inst., 

with a capital of £150,000, in £5 shares, to manu- 

facture stokers’ furnaces, smoke- —— boiler 

engines, and machinery of all kinds, The sub- 
scribers are :- 

Shares. 


J. Grimshaw, Accrington, cotton spinner .. .. 
. comet, Gal Salford, ony F 


A. Forrest, Mone eer engines 

J. E. Mountcastle, 35, moat road, Tslington, 
secretary toa ged 

R. a Thompson, Imperial Gollege, Ken- 


sington 
W. H. Batts, Dunstan- ~street, Kingsland, mecha- 

nical engineer : es 

The number of directors i is not to be less than 
five, nor more than ten; the first are the Right 
Hon. Sir Edward Thornton, G.C.B. (chairman), 
Alfred Arnold, J.P., Thomas Cory, J.P., Sir Jas. 
Farmer, Alexander Forrest, William Purdham 
Golding, F.S.1., and John Smalley Grimshaw, 
J,P., to hold office for three years; qualification, 
£1060 at least of capital; remuneration, £700 per 
annum, divisible, and, after paying dividend on 
preference shares 74 per cent., to be increased to 
£1000, which may be further increased by general 
meeting. Solicitor, Mr. E, C, Rawlings, 3 
Walbrook, E.C, 


hester, ; dyer i 





—_— Ot 





THE PATENT JOURNAL. 
Condeneed from the: dogmas of he: Gmmtatenare of 


Application for Letters Patent. 


*,* When patents have been “ communicated” the 
“name and odes Padres of the communicating party are 
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17,405. Factitatina Cana, &c., 
Latham and 0. Ingrey, London. 
17,406. PERMANENT COLOURED PHOTOGRAPHIC Paints, 

8. V. Dardier, London. 
17,407, Staar Guipee, G. H. Binns, Oldham. 
17,408, SyPHONING Appiiances, J. Ross and W. F. 


orison, Glasgow. 
17,409, Coat Wires, R. Stuart, Bolton. 
17, 410. Miners’ Sarety Lames, A. Howat, Manchester. 
17,411, Brusues, A. Howat, Manchester. 
17,412, Maxine HoLLow CYLINDERS, &c., W. Sumner, 
Manchester. 
17, i418, Beanixos of Macuinery, &c., T. H. Wharton, 


Naviaatioy, E. 


17,414, ComprnaTION Piiers or Pincers, W. Hugh, 


on. 

17,415. AtomiseR for a Fan, N. Wickliffe and J. B. 
Chaffe, London, 

ey Parennosren Work, C. Huelser.—{J. J. Aubry 


+) 
ar gy for the Usz of Parnters, &c., J. Asher, 


on, 
17,418. Union Joints, R. Snook, London. 
17,419. PLunoine or Sampiine Sipsons, M. T. Schu- 


rth, on. 
17,420, “‘Srarr” for Unpgercrounp LevELLine, W. 
say, London. 
17,421. Raisinc and Lowerinc Winvows, E. A. Grove, 
on. 
17,422, CLzarino Timber of Sap, F. Podany, sen., 
ndon. 
17,423, Manuracture of Parquetry, F. Podany, sen., 


ndon. 
17,424. AnmourED Execrric Conpuctors, J. D. F. 
Andrews, London. 

17,425. Evecrric Arc Lamps, H. Ha om London. 

17, 426. Game of Sxivt, H. King, Lon 

17, 427. Sprino Frame for Lapis’ Couane, &c., G. 
McDonald, Lond 

17,428. SIGNALS, A. %. Bouit.—(A. Gartner and C. A. 
Noack, Germany ) 

17,429. dranona,’ W. J. Richardson, London. 

17,430. Fuses, A. Walter, Live 

17,481. Measvurinc Ciotn, L. Schwabe, Manchester, 

17,432. THermometers, L. Fromm, London. 

17,438. Cor1n-FREED DELIvery Apparatus, E. T. West, 


mdon, 

17,434. Maize for Brewin, J. White, London. 

17,435. Corsets, L. G. Crowle, London. 

17,436. DiscoLournine Tannic — So.utions, H. J. 
Haddan,—(J. Landini, Germany. 

17,437. HorsesHors, F. A. O'B. “Bedingfield, London. 

17,438. Biiuxps and Screens, R. D. Sanders, London. 

17:439. Securinc Exastic Tires to Wuests, C. F. 
Wood, Enfield. 

17,440. Fastexiso Wire Netrino, W. H. Eyres.—(A. 
B. Bennett, South Australia.) 

17, (fal. Surrontixa Cornice Pores, E. B. Podmore, 


17, f= See Tites, J. Hamblet and A. Plant, 
mdon. 
17,443. Structures in which Tires are Uszp, W. 
Lindsay, London. 
17,444. Steam Cookers, G. J. Hutchings.—(D. Lang- 
don, United States.) 
17,445. Toy or Puzzix, H. 8. D. Brayn and D. Spittal, 
Norwic 
17,446. Makina Sotip Eartuenware, J. P. Guy, 
on. 
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17,447. Doon-cHarn and Latcu, E. J. Christie, Halifax. 

17,448. Fianoinc Hor or Cotp Meta P ates, H. B. 
Tiltman, Hull. 

17,449. Spinnino YARN in Cotours, P. J., A., and E. E. 

vans, Newmarket Court. 

17,450. Spinnino Baits, J. Sturrock and G. D. Mac- 
dougald, Dundee. 

17,451. Dressino Frames, J. and W. Witham, Burnley. 

17,452. Manuracturine Barre Botts, F. R. Baker, 
Birmin ingham. 

17,453. Fiusn Boxts, F. R. Baker, Birmingham. 

17, 454. SeLr-acTING Mus, R. Clegg, Manchester. 

17,455. Sprnntne and Dovusiinc Macnines, H. Gay, 
Manchester. 

17,456. Water Bort.e, OC. W. Shepherd, Bradford. 

17,457. Venetian Burnps, &c., J. Partridge, London. 

lj, —- PenHoLperR for Ruiine, &c., A. A. Brown, 

17,459, Warwomo, &c., Wearino Appargt, T. Berry, 
Manchester. 


17,460. or Generators, W. W. Bastow and C. B. 
asebourne, Stockton-on-Tees. 

17, oa Paapevunere Meters, H. N. Bickerton, Man- 
chester. 

17,462. Currs, J. Edelston, Manchester. 

17,463. CLocks, &c., J. Oulton and J. Edmondson, 
Halifax. 

17,464. VELociIPEDE Pepats, C. E. Skinner, Birming- 


m. 
17,465. Manoiino, &c., Macuines, J. Gascoigne, Man- 


chester. 

a = Suor for Frat Irons, A. Barraclough, Bir- 
min 

17,467. Niont-Licuts, E. Lund, Manchester. 

17; 468. Ho_tow Grass Ware, D. Rylands, Barnsley. 

17, 469. ApvERTISsING, H. Goller, London. 

17,470. Pivmes, T. H. Recknell, London. 

17:47. Macurines for TakuxG Copies and Desions, J. 


judd, London, 

17,472. Fire Tonos, I. Whitehouse, Birmingham. 

17, 478, IncrEasinG the TEMPERATURE of FEED-WATER 
to Borers, J. Snowden, London. 

17,474. ExpLosives, C. E. Rhodes and A. T. Cocking, 
Sheffield. 

Dinner Puates, M. Jarvis, London. 

6. VELOCIPEDES, W. G. Williams, London. 

77. Starr-rops, R. W. sare Bath. 

. Sarety Stirrvp, R W. Western, Bath. 

. Fiures, R. W. Wes tern, Bath. 

. ARTIFICIAL Fvet, J. H. "Wood, London, 

. Rorary Governors, D, J. Murray, Glasgow. 

. Exursitmne Cut FLowers, E. Beckett, Elstree. 
Execrric Rotary Brusnes, W. 8. Frost, 


ndon. 
17, = Evecrric SHampooine Apparatus, W. 8. Frost, 


on. 
17,485. DouBLE Sgatep Ve.ocireps, J. Simon, London. 
17, 486. Traps for Rats, L. Loewenstein, London. 


17, som — Prorevuers for Vessets, J. Haas, jun., 
17,88, ‘Bascus for Trousrrs, T, Worthington, Liver- 


poo 

17,489. Boxes, R. H. Hepburn, London. 

17, 400. Device for Hoipine Tickets, G. N. Preen, 
mn! 


on. 

17,491. Diazo-naPpHTHOL MonosuLPHonic Acips, &c., 
0. Imray.—( The = vormals Meister Lucius 
and Briining, Germany.) 

ig ore ALUMINIUM, E H. Cook and W. T. Gibbs, 


17,498. Semana Roiters for Burxps, P. E. Trainor, 


17,494, Traps for Animas, P. E. Trainor, London. 

17,495, Automatic CoIn-FREED Apparatus, G. Héver- 
man, London, 

17,946.’ CoveriNa ARTICLES with XyuonitE, E, A, 
Bluemel, London. 

17,497. Deon Krone, F. Cowley, London. 

17,498. FLUSHING ATER-CLOSETS, &c , 


Breeden, 
mdon. 





17,499. Castnas for CenTrirucaL Macuings, E. 
Edw. .—(H. Berninghaus, Germany. 
eyo Be: Waitinc Apparatus, BE, Edwards.— 
17,501, Mera eae 3 A. Lloyd, London. 
17,502, TaBLets for ADVERTISING, J. A. Lloyd a" 
17,5081 ay br come Corks from Bortves, W. G. 
ughes, Lon 


sig oo gaa in J. Harrington and J. Hopper, 
ag co CenTRirucAL Pomp, J. Martinez-Ancira, 


17,506, Hanp Cars, A. F. Kuhl, London. 
17}507. Morive-POWER Enawxes, T. McCarter and T. 
Cooper, London. 
17,508. Boot and Suoz Dryer, T. Jones, London. 
11, 509. Gas Cooxino Stoves, W. J. Baker, London. 
— a EXHIBITING Apparatus, P. Everitt, 


17, BIL. Provera Srrone EvectricCurrents ACTING 
on Weak Curr , London. 

1712, Skeanatixa Goxp, &e., from Ore, 8. W. Cragg, 

17,518. Sotes of Boots, W. Wills, D. Sherwell, and J. 
H. Neal le, —— 

5 514. Or Lamps, B. Cars, London. 
17,515. Te TREATING Acono.ic or other Liqups, J. Lillie, 


17,516. Omanioan Fire Extinouisuers, OC. M. Martin, 
London. 

mo FIRE-EXTINGUISHING Compounps, C. M. Martin, 
ndon. 

17,518. Protecrine the Hees of Boots, A. Chatfield, 
on. 

17,519. Takinc PuotoorapPuHic Picrures, M. A. Wier, 
on, 

17,520. Tza or Corrge Por or VesszL, W. 8. Barwick, 


on. 

17,521. Distrisutine Evectric Currents, W. Clark.— 
(8. Schuckert and Vo , Germany ) 

17,522, PuotocrapHic Apparatus, V. J. E. Damoizeau, 
London. 

17,523. Yeast Cakes, H. H. Lake.—(J. Barnes, United 


States.) 
17,524, Carvine Fork, J. F. Benson, London. 
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7. Fasteninos for Doors, F. R. Baker, Birming- 
17, el ItLuminatina Lamps, F. RK. Baker, Birming- 
17,527. Paden JE. L, Barnes.(L. 8 Hap- 
tes. 
17,528. | tg W. H. A. and J. G. A, Kitchen, 
Lancashire. 
17,529. CURLING Hat Bais, G. Atherton and T. Lees, 
Manchester. 
17,530, Waeets of VeLocipepges, &c., T. Reeves, 
Glasgow. 
17,581. ee Wixvows in Position, G. T. Cheet- 
i 01 
17,532. Furnace or Firepiace, A. G. Browning, 
Llanelly i 


17,533. Pasvanresos of Damace to the Cy.inpers of 
Bream Hammers, T. Norman and E. Coates, Sheffield. 
17,534. Cover Supports for Venicies, W. T. Beesley 
and W. H. Brearley, id. 

17,535, Coxe, F. B. ortmund, Prussia. 

17; 536. SHeet Metat Tuses, H. J. Allison.—(The 
Spiral Weld Tube Company, United States.) 

17,537. Bopy Cooiers, E. B. M: London. 

17,538. Measurine Arr for Gas Macuings, E. B. Bad- 
iam, London. 

lj, re —* for BictiaRD TaBies, J. Ashcroft, 


17,540. yo Prore.iers, B. Ray, Great Grimsby. 
17,541. Harnzss Corps of Looms, G. Wright, Brad- 


17,542. Heaps and Harness of Looms, G. Wright, 
Bradford. 

17,543. Wire Matts and Heaps, J. A. Greenwood, 
Bradford. 


17,544. Marxina Corton, E. Birch and W. Thomson, 
anchester. 
17, pos — Enoines and Pumps, G. W. Keep, 


17, 346. Goenme Seer Merat, J. Stevens and J. 
H , Birmingham 

17,547. Dress Sourensens, W. Pearce, Birmingham. 

17,548. PHOTOGRAPHIC CAMERAS, F. Beauchamp, Chad- 
we eal 

17,549. Corn-meTER for AuTomatic Macuines, 8. John- 


son A 

17,556. Hanv es for Doors, &c., M., M. G., and W. H. 
1. Goor Newcastle-u pon-Tyne. 

17 sh UPLING RaILway VEHICLES, J. P. Maxwell, 


173 552. Passes Liquips, W. Birch, Manchester. 

17,553. Barpep Wire for Fencixe, F. Williams, Man- 
chester. 

17,554. Cranzs, A. B. Brown, eras 

17, pow PuotocrarHic Cameras, H. 

on. 

17,556. BLACKBOARD, A. 

1%, 557. PORTIERE Rov, B 
Bridgnorth. 

17,558. Sooruine Tgat, 8. Thomas, London. 

17,559. Penstocks, M. J. —, Monkbridge. 

"ie Automatic Cisterns, 8. H. Adams, Monk- 


7,561. Commis Boor Scrarer and Wiper, Hon. 
oe k, London. 

17, 302. ‘onion AERATED Waters, &c., P. G. Byrne, 
London. 

17,563. Tres, F, Theak, London. 

17,564. Borries for CONTAINING Porson, H. F. Catlin, 
London, 

17,565. MaKiIna ANTIQUE SHEET Gxass, J. G. Sowerby, 


mdon. 
17,566. Macutnery for Cuttina Coat, R. Armstrong, 


wade, N. 

17,567. HotLow Knoss, C. Priestland, sen., and C. 
Priestland, jun., Birmingha m. 

17,568. STEAM Enornegs, C. Wells, London. 

17, "569, Rivet, R. Miller, London. 

17,570. PROTECTING Boxes, Trunks, &c., O. H. Wagner, 
Tunbridge Wells. 

17,571. Sewrne — AtracuMents, J., J., and R. 
Redman, mi 

li, ren Fosemanne { for Be.ts, A. Tehnik and F. Vavra, 
Lo 

17,573. —_ Suprtyine Apparatus, A. Smart, 
London. 


. W. B. Bruno, 


J. Grayston, Worcester. 
B. Perry and J. Symons, 


17,574. Fire-proor THEATRE Curtains, J. Westaway, 
wdoewn. 
ve bling soe ad Sewine Macuines, J. E. Spencer, 
rt 
7 MrasvneD Braces or SusPENDERS, J. A. Morris, 


17,577. Removat of CLorues from Boitine Water, J. 
Sawyer, London. 
17,578. SicHT-FEED LusricatTors, &c., C. R. Winn, Bir- 


mingham, 
— Natts for HorsesHogs, 0. D. Rogers, 


17,580. Surets, A. 8. Oetzmann, London. 
17,581. REGULATING Exectric Currents, H. F. Joel, 


mdon. 
17 ssa, xia Tips to Briuiarp Cus, &c , F. Offen, 
mdon, 

17,583. EmBromerinc Macuines, E. Buss and A. 
Saurer, London. 

17,584. SincLe Ris Warp Fasrics, J. D. Harris and A. 
W. ©. Shuttlewood, London. 

17,585. AUTOMATIC Guipe for ENDLESS Fetts, &c., 
©. B. B. Watson, Edinburgh. 

17,586. Woop PANEL Picrures, P. Brannon, London, 


17,587. Bort ies, R. J. Baggaley, London. 
17, 588. Knives for CHOPPING Meat, &c., ¥. E. Nichols, 
Lon’ 


&c., J. Hearth, 


don, 
17,589. _ for Winpows, 
London. 





17,590. Mountina PuotocraPuHic Prints, W. T. War- 
burton, Liverpool. 
17,591. TRANSPORTING, &c., 
(C. Braun, Germany.) 
17,592. Propusion, &c., of Vessets, W. P. Thompson. 
. Casella, jun., France.) 
well be 7 Cravats or ARTIFICIAL NecktTizs, J. Brindle, 


Meat, W. P. Thomps2n.— 


iverpool. 
17,594. a for Hzatina Irons, I. G. Bristow, 


17,595. Beartxa up Apparatus for Printinc MacuineEs, 
rrild, jun., and W. C. Gregor: Y London. 
17,596. Jomnts for CONNECTING Sorr Mera Pipzs, H. 
Bayley, on. 
= Reversine Music Su#eets, C. Menchen, 


on, 

17,598. Burren for Raimtway Carriace Doors, F 
Jewell and 8. C. Joyce, London. 

17, fp Po Hanpves for Vatves, J. B and W. Heighinton, 


17,600. Srmaiax Winpine Srrirs of Woop, H. J. 
—J. MacFarlane, United States.) 

17,601. Moror Enainzg, P. de Susini, London. 

17, 602. SHarts of VeHicLes for ADvERTIsING, W. Gavin 
and A. H. Thompson, London. 

17,603. Feuts, F. A. Oectzmann, London. 

17) 604. Hypravutic Erevators, P. A. Newton.—(0. 
Brothers and Co., United States.) 

7,605. ConnecriNe Pirgs on Rattway Cars, C. 
Barnett, ing. 

17,606. THREAD Ourms, C. Barnett, Godalming. 

17,607. ADJUSTABLE INCLINING Brackets, F. R. Baker, 
Birmingham. 

17,608. ang yr Ow Caps from Ax.zs, J. W. Cun- 


17,609. Gocmenens te STEAM Enatng, C. Wells, London. 
17, 610. Execrric SicNaLiine Apparatus, H. H. Lake. 
“(F. B. Morgan, United States.) 
1j, oll. E ELEcTRO-MEDICAL AppaRATus, C. B. Harness, 


17,612, TuBgs or Fivgs, W. E. Hill, London. 
17, 613. Startina, &c., TRAMWAY Cans, H. H. Lake.— 
U. Ross, United States.) 
17,614. Matrices, G. A. Goodson, London. 
17, 615. Escare o! fone from Burnine BUILDINGS, 
ndon,. 
7,616. “ComBineD "Sranp, or PEepEsTAL, and SyPHon 
*‘. for Water-cLoset Pans, &c., J. T. Bolding, 
London. 
se 617. EXTERNALLY-APPLIED ProvectiLEes for Guns, 
J.C, Fell.—(8. H. Emmens, United rg 
17,618. ExpLosive Prosecrives, J. C. Fell.{S. H. 
Emmens, United States ) 
17, = ol SPEAYING ADVERTISEMENTS, F. Morris, 
17, 620. 5 Sn of DovsLe Pite Fasrics, J. 
Reixach, London. 
17,621. AMMUNITION for Onpnance, L, Clark and E. H. 
Steward, London. 
17,622. KNITTING Macuines, J. Bettney, London. 
17; 623. Coverines fur Batrery Room Ftoors, R. E. 
. Crompton and B. H. Jenkinson, London. 
17, 624, Om Cups, E. D. Bangs, London. 
17, 625. LauncHinc TorPepogs, P. Jensen.—{ The sirm 
of Hotchkiss and Co., France.) 
17,626. liver, London. 
17, 627. Propucine Ductitz Iron, H. H. Lake.-{S. H. 
, United States.) 
a Brace for Razors, F., R., and O. Kampfe, 
ndon. 
17,629. Proorep Fasric, T. Stoward, London. 
17,630. ComBrnaTion Lock, E. C. Smith, London. 
17,631. Stock Memoranpa TaBtet, J. Dick, London. 
17,632. Packinc ADHESIVE Paste, W. H. R. Kelly, 


ndon. 
17,633. HanpLe for Umpretias, &c., A. Scruby, 
London. 


6th November, 1889. 


17,634. Securinc Lapies’ Corsets, H. 8. 
Porth Towan, near Redruth. 

17,635. CYLinpRIcaL Cromo-LitHocRaPHy, H. Mac- 
phail and T. A. Cahill, Pendleton. 

17, 7536. gt Nai, and Bott, F. J. Sinnette, South- 


Grant, 


ampto: 
17,637. Now- -CONDUCTING Heat Composition, T. Duggan, 


Live 
17,638. ICTURE Frames, S. V. Dardier, London. 
17,639. Device for Coat SLEEVeEs, J. Bates. Bristol. 


17, ma ARTIFICIAL Stone, W. P. Thompson. —+(C. Kohn, 


Austria.) 

17, al, Device for Putteys, W. P. Thompson.—(F. 
Ww. Killing, Prussia.) 

L :642. Cigars, J. Vowles, Liverpool. 
ieee, Bs Repvcixe Friction in Bearinos, C. Brother- 


17,644. "peor Ee L. O. Michael, Birmingham. 

17,645. SHeaRinc SHEeEp, C. Burgon, Sheffield. 

17 "646. Knire SHarpeners, W. Yoxall, Manchester. 

17, ‘647. Puzzte or Toy, W. Crow, Birmingham. 

17,648. SHIFTING SPANNER, W. Dowland, South- 
_ampton. 

17 — Lee Hanpxercuier, G. McLeish and Co. 

F. Browne, Belfast. 
17,68 00. 4 A. N, G. ‘Thompson, London. 
17, 651. DIFFERENTIAL PULLEY Buocks, J. Swalwell, 


Newport. 
17,652. ELecrric Arc Lamps, J. H. Rider, Halifax. 
17,653. Locks and Fastenines for Doors, &c., 8. Hill 
and R. Hodges, Birmingham. 
17,654. : aaa P. Frodsham, jun.—(P. Frodsham, 
sen. 
17 1655. Rotary Bowers, D. Steffano and A. A. Gar- 


side, Barnsley. 
17,656. Poutrry Houses, E. Shelbourn, Melton 
Mowbray. 
17,657. Retarpine Motion of Veuicues, D. France, 
anchester. 


17,658. Contrivance for Banyo, W. Ramsay, Grimsby. 
17,659. Sroprerine Bortues, D. Rylands, Stairfoot, 


near ey. 

17,660. Governinc Speep of Enornes, R. F. C. Keats, 
Portsmou 

17, = = ManvrFacture of Rice Bow1s, J. Wilson, 


17, _ "PRINTING on Om C.otus, R. N. Helme, Man- 


— Toy Rockinc Horses, E. Horrocks, Man- 
¢c 
“— i Dressinc Macurnery, G. F. Priestley, 
alifax. 
17,665. Cuimney Pot, J. Keighley, Bradford. 
17, 666. Vatves, J. Empson, J. Hewitt, and A. Jones, 
Birmingham. 
17,667. Breakino, &c., Ecos, J. H. Rothers, Bradford. 
11,668. PREPARING CANE, &c., W. Wilson, Preston. 
17,669. Heapep Botts, &c., J. and G. Wiley, Bir- 
mingham. 
17,670. Fastenines for Winpows, &c,, C. F. Grimmett 
and J. F. ‘impson, Birming 
17,671. Copyine Ink, W. 8. Gemma and H. T. Lilley, 
Southsea. 


17,672. VeLocrrrpes, W. Phillips, London. 

17, 673. TREATING Gases from Biast Furnaces, &c., 
the Coltness Iron Company and W. Young, Glasgow. 

17,674. Expansion _ ELS for WARPING MACHINES, 
a 


G 
7,675. "‘Gesaae | ELECTRO-MOTIVE Force, W. A. 
"Higginbotham, Dublin. 
7,676. Big eng Brake Power, 8. Miller, R. C. Steed, 
and F. Gooch, London. 
li, ody INSTRUMENTS for Tracing, A. L. Rogers, Liver- 


iors. Transrer Comp for Knitting Macnines, W. 
Harrison, Manchester. 

17,679. FLEx1BLE Rims, &c, for Carriaces, &c., W. 
Goulden, London. 

eo Cases for Cicaretrss, &c., I. Kotliarevsky, 


17,681. , Ae Peo, J. Sawyer, London. 
17,682. TuRNovER Macuines, W. 7 Manchester. 
17,688. <—* Warps into BALLs, H. Stott, Man- 
hes! 
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— Wixprxc or Reevine Yarns, J. H. Stott, Man- 


ester. 

17,685. Surrrme Warerproors, E. and G. Birch, 
Manchester. 

17,686. Suppiyrne Arr to Biast Furnaces, R. David- 
son and E. Emanuel, London. 

17,687. Batt Bearinos, H. J. Paddan—(M. Mavet- 
Metcaly, France.) 

17,688. Cigar Asn Conratvers, A. J., H. C, and 
W. C. Needham, London. 

17,689. Avromatic Sarety Lerrer Box, F. K. Cutler, 
London. 

17,690. DovsLE-peckED CENTRE-FLOAT Liresoat, T. 
Morton, London. 

17.691. Sroninc Twine, F. H. and A. B. Kerry, 


don. 
17,692. Wovprne Sraino, &c., F. H. and A. B. Kerry, 
Lond 


on. 

17,698. Mepicatep Sock, I. Ahronsberg and J. C. 
Mackenzie, London. 

17,694. Evecrricat Warr Meter, E. Wilson, London. 

17,695. Macuinery for Makino Cicars, C. L. Driefer, 


ion. 
17,696. Metsop of PicrorraL ADVERTISING, I. Beenan, 
on. 
17,697. Hypravutic Gas Marys and Vatves, D. Irving, 
don. 
17,698. Comprnation of Spoon and Fork, T. 8. Wyard, 
London. 
Ee SSCA Iscots or Foroines, C. Davy, 


ion, 

17,700. VentiLation, J. W. Thomas, F. 8. Harbidge, 
and D. (C.) Thomas, Cardiff. i 

17,701. Treatment of Furnace Sxaa, &c., J. C. Orr, 


Ww. 
17,702. Brix, &c., Fire, F. J. Candy, London. 
17,708. Heatine of Epirices, D. Chapman and W. 


orth, on. 
17,704. Prez for Smoxina Toxsacco, C. E. E. Clark, 
London. 


17,705. Frrerroor Construction of Buiipines, J. S. 
Braidwood and J. Johnston, London. 

17,706. Hotpine or Securntnc Reversiste Winpow 
Frames, Millars Patent Reversible Window Com- 
pany, Limited, and H. Millar, London. 

17,707. Apsustinc Seats of Doc-carts, G. T. Wool- 
dridge, London. 

17,708. PHorocrarHic Cameras, T. R. Dullmeyer and 
F. Beauchamp, London. 

17,709. Prore.tise Sars, G. F. Redfern—(J. J. 
Mathé, France.) 

17,710. Apptyinc Heat in Mepicat Treatment, G. 8. 
Richardson, London. 

17,711. Automatic Macaungs, C. F. A. Roell and F. 
Jewell, London. 


7th November, 1889. 
a Hooks for Jormvers’ Bencuss, &c., T. Bradley, 


on. 
—— Recutartor, W. Slatter and W. J. Watkins, 


mdon. 

17,714. Latur, D. Barnett, Birmingham. 

17,715. Opera and other Grasszs, F. G. Powell, 
Bristol. 

~ 16. ADJUSTABLE FoLpinc Bep Ventitator, E. Bond, 


) % 
17,717. Crrcucatine and Heatrne Warer, H. Ward, 


17,718. Crap.e Spiints, E. 8. Bishop, Manchester. 

17,719. Perampucators, W. J. Bramwell and C. F. 
Poole, Man y 

17,720. Braces, A. Hill, Manchester. 

17,721. Captive Batioons, C. Pollard, London. 

17,722. Pexnotpers, M. F.C. and F. R. Baker, Bir- 


17,723. ATTACHMENTS for CoLLaRs and Fronts, J. 
Scarborough and J. Holmes, Halifax. 
17,724. eng Scarves, G. W. Mohrztadt and 


. W. gham. 

17,725. Loops of Betts, &c., J. Bailey, Birmin 

17,796. Covrtises, &¢., T. Gooke and J. H. Wilkinson, 
Astley, near Rugby. 

17,727. Supportine the Crrcies of Comprsc MacHINEs, 
J. Knowles, I. Halstead, and M. Firth, Bradford. 
17,728. Supptyine Liquips to Borters, R. Goodbody, 

Bradford. 
17,729. Puorocrapuic Camera, T. Kerr, London. 
17,730. Assrractine Sotpaur, W. Darling and J. 
Anderson, Glasgow. 
17,731. Covupiinecs, J. Darling, A. C. Jeffrey, J. M. 
and J. N. Parker, and W. R. Darling, Glasgow. 
17,732. Wispow Biinp Rovers, J.8. Prentice, Glas- 


gow. 
17,733. Securinc WHEELS on their Axes, J. Bagnall, 
Birmingham. ; 
17,734. Warkune, &c., Sticks, E. Newman, London. 
17,735. ENAMELLED InoN ADVERTISEMENT TaBLETs, J. 
Ralph, London. 
17,636. Dayinc Warp, W. Lodge. Halifax. 
17,737. Steerisc Mecnantsm for VEHIcLEs, E. Jones, 
anchester. 
17,738. Rams for Bepstgaps, Jefferies and Hoadly, 
‘irmingham. 
17,739. Svvrces, F. G. M. Stoney, Glasgow. 
— Dovsie Diamonp Frame for Cycves, 8. Vale, 


17,741. Dry Soar, W. Hepworth-Collins and W. J. 
Smith, Manchester. 

17,742. Disinrectant, W. Hepworth-Collins and W. J. 
Smith, Manchester. 

17,743. Creaners for Frurr Wassinc Macuinss, B. 
Tupholme, Sheffield. 

— Creanine Grass Prates, W. J. Wilson, Wat- 


17,745. Piston Vatves, T. Downie, London. 

ia — og = w. ry —~ warm 
7,747. Lszecrion Tus raem. . A. Leigh, 
and 8. Mason, Br mong -™ j 

17,748. Sarery Harm and other Pins, R. O. Styles, 
London. 

17,749. VenTiLaTios of WaTeRPRoor GaRMENTs, J. 

us Watson, London. 

17,750. Boox-Hotper, C. H. Foster, London. 

17,751. Drary Press, J. Franks, London. 

17,752. Hanarse Irons for use with Lappers, T. 


mdon. 
17,753. Fastentnes for Braces, F. Albon, London. 
17,754. Conpucrors of EvecrricaL Enercy, J. M. 


Spink, London. 

17, amd Tarvst Biocxs or Bearinos, R. W. Atkinson, 

ndon. 

17,756. Cuatrs, R. W. Western, London. 

17,757. Pewnoipers, N. Cooke, London. 

17,758. Buitpine Mareriat, &., H. A. Bassett, 

17,759. Lockinse Device for Guns, L. W. Shedden, 
London. 

17,760. Saeep Sears, R. Withell, London. 


17,761. Sewinc Boots and Sxoxs, C. Culley and J. 
Sanderson, London. 


17,762. Evectricat Switcnes, F. L. Rawson and W. 
White, London. 

17,763. Evecrricat Switcusoarps, F. L. Rawson and 
W. White, London. 


17,764. Axes and Brarryas, J. Stone, London. 

17,765. ELectro-macyetic Despatcu Apparatus, H. J. 
Haddan.—{J. 7. Williams, United States.) 

17,766. Hoxszsnoz Macuines, J. H. Taylor and C. 
Povey, London. 

17,767. Wasuinec Paotocrapnic Prints, W. H. Warner, 
London. 

17,768. Dentax Cuatrs, A. J. Boult.—(F. Ritter and D. 
Stuck, United States.) 

17,769. Automatic Detivery, A. J. Boult.(M. P. 
Hanicke and P. Bermich, Germany. 

17,770, DkavcHT- PREVENTING Devices, J. Brindle, 


ve 
17,771. Preservine Surps’ Borroms, W. P. Thompson. 
. W. Mus, Holland.) 
17,772. Tza-pots, 8. T. Francis, London. 
17,773. Paorocrarny, E. H. Farmer, London. 
17,774. Metatuic and VULCANITE 
P e, London. 


, W. 0. 


17,775. Dryinc CHamBers of Kiins, E, W. Killick, 
Lond 


on. 

17,776. Urntars, W. O. Pellowe, London. 

1 sa Fastenine Device for Laces, &c., C. Gardner, 

on. 

17,778. Prevention of Smoke, H. H. Lake.—(G. W. 
Wilcox, United States. 

17,779 Puates for Iron Girpers, A. W. Rammadge, 
London. 

17,780. Prixtine Rarmtway Tickets, D. Halpin and 
1. H. Timmis, London. 

17,781. Execraic Switcaes, W. White, London. 

17,782. Stzam Repucine Vatves, J. Hiibner and IL. 
Mayer, don. 


8th November, 1889. 


17,783. Coverinc Tar Hoxss in Barres, A. Philburn, 
Ashton-under-Lyne. 

17,784. Purirication of Szewace, T. Thorp and J. 

wine Whitefield 
‘ . 
Lond 


on. 

17,786. Fsxzpixe Wire to Macuines, E, and D, Sykes 
and W. H. Kellett, Huddersfield. 

17,787. Puzzie, H. C. Tucker, Banbury. 

17,788. Ow Cans, G. 8. Jones, London. 

17,789. Brcyctes and Taricyes, T. J. Thompson, Bir- 


17,790. Writer's Fivcer Prorector, V. G. Macmillan, 


hn Bureoiar ALarm Hivos, W. Smith, 


ion, 
17,79". ————, Macuines, F. H. Stacey and W. 
ffi 


it, She " 
17,792. Takrve-tn Fish Lives, T. H. Blinkhorn and B. 
Browning, Great Grimsby. 
= Gatvanic Barreriss, G. J. and A. Weir, 


17,794. Vacrnat Specuta, E. Mayer, London. 

17,795. Puririers, W. T. Bates, Liverpool. 

17,796. Propuctne Letrers on ENAMELLED SURFACES, 
C. A. Smith, Birmingham. 

17,797. Burnisaine the Epcss of Sores of Boors, T. 

Lloyd, Stafford. 

17,798. Recorpinc Sprep of Suarrts, R. W. Munro, 
London, and W. H. Dines, Esher. 

17,799. Foop for Lyrants, E. Bennett, West Brighton. 

17,800. Krres, W. H. Rhodes, Manchester. 

17,801. Woven Wire Cioru, W. H. Johnson, Man- 
chester. 

17,802. Manuracture of Hottow Cy.inpers, &c , W. 
Sumner, Manchester. 

= Watcn Cases, J. Munro and J. Pollock, 


lasgow. 
17,804. DisappeaRine Tarcets, J. L. Aspland, Man- 
chester. 
17,805. Comprnation Box and Furniture, W. Eaves, 
Birmingham. 


17,806. MecaanicaL Money Boxes, G. Cole, London. 

17,807. Surr Houper, J. Terry, London. 

17,808. Ficurep Quixts, C. Brazil aud J. E. Johnson- 
Ferguson, Mancnester. 

17,809. Water Taps, J. Pye, London. 

17,810. Maxine ILLuminatine Gas, J. H. R. Dinsmore, 

on. 

17,811. Hoop Srretcuer, A. G. Edman, Birmingham. 

17,812. Fincers for Mowine Macuaines, E. G. Roesner 
and C. F. W. Just, jun., London. 

17,813. Waterproorine for LeaTuer, R. M. Presland, 
sen., London. 

17,814. Serpentine Cor for Evaporation, H. Hanne- 


e, on. 

17,815. Lirrrisc Dry Prates out of Tonina Barus, 

. Thorns, London. 

17,816. Pozziz, W. A. Mercer, London. 

17,817. Frre-Licuter, E. De Pass.—(E. Demagnin and 
L. Bourdier, France ) 

17,818. ee H. D. MeMaster.—( 0. Frazer, United 

tates. 
17,819. Swircues, A. Slatter and W. Rixon, London. 
17,820. Turninc Over Leaves of Music, M. Bermel, 


on. 

17,821. Mart Carts, C. Underhill, London. 

17,822. Matcu Boxes, J. Mountain, London. 

—_— Beis, A. E. Heckford and J. H. Robinson, 


on. 
— Sranparps for Wire Fencine, R. Parker, 


17,825. Pumps, B. Latham, R. E. von Lengerke, and 
A. Rigg, London. 

17,826. Cocoa Urns, T. H. Russell, London. 

17,827. Strarininc Devices for Botties, R. G. Percival, 
London. 

17,828. Proportionat Meters, F. E. Young, London. 

17,829. Fotpinc Packine-noxes, &c., H. Johnson, 


on. 

17,830. Cor-FREED Macutnes, J. Meek, A. Barr, jun., 
and J. Hayton, Glasgow. 

17,831. Execrric Batrery, &c., J. V. Sherrin, 

London. 

17,832. Sueet Metat Sions, R. A. Busch, London. 

17,833. Revotvinc Roiier for Manxvat Paintine, 
G. J. F. Hewerdine, London. 

17,834. ComBineD NEEDLE-THREADFR and THREAD- 
Currer, F. W. Barker.—(J. Cook and H. McHadge, 
United States.) 

17,835. Preventine Surrprixc of Bets, F. W. Barker. 
—(F. W. Nichols and J. EB. Ingersoll, United States.) 
17,836. Packincs for Pistons, &c., W. A. Bennett, 

London. 

17,837. Treatment of Tea, J. D. Treharne, London. 

17,838. Drawino Boarps, E. H. Smith, London. 

17,839. Trs Cans or Boxes, W. E. Higgs, E. F. 
Griffin, and W. Rooke, London. 

17.840. Wire-twistinc Macuines, J. Atherton, 
London. 

17,841. Metat Larsinc, W. W. Bostwick.—({J. &. 
Elkins, United States 

17,842. Burrons, E. M. Chapman and N. D. Ingram, 
London. 


17,843. Liquip Meters, J. J. Claret, London. 

17,844. Mecuanicat Toy, W. A. Smith and 8. E. 
Gunyon, London. 

17,845. Kwitrep Articizs, 8. Davis, F. Moore, J. I. 
Coltman, and J. Shelton, London. 

17,846. Vatves for Suppty of Water, J. A. and J. 
Hop son, ion. 

17,847. Water Gavuces, J. A. and J. Hopkinson, 
London 


on. 

17,848. VewtiLators, F. H. Wilks, London. 

17,849. Construction of Locomotive Enornns, F. C. 
Winby, London. 

17,850. Courtine Liyxs for Cuarns, L. C. H. Mensing, 
London, 


9th November, 1889. 
17,851. Fastenmvos for Groves, &c., C. E. Challis, 
London. 


—, BRAKE Apparatus for VenicLes, R. Maynard, 
on, 
oe Saat W. W. Beaumont and J. Kirkaldy, 


on. 
17,854. Domestic Grituinc Pan, J. W. Dean, London. 
17,855. RecuLatinc Heart from Gas, E. and F. J. Bul- 
lock, Cheshire. 
17,856. Curr Protectors, R. E. Tasker, London. 
a Lamps for Burwina Gas, &c., G. Rose, 
iW. 


17,858. FIRE-SCREENS, J. Hall, Birmingham. 
17,859. Meat-mincixnc Macuings, T. Inchley, Birming- 


17,860. Trouser Braces or Suspenvers, W. Holtring, 


iw. 

17,861. Stove and Vessex for Heatinc Water, &c., 

J. W. Thomas, F. 8. Harbidge, and D. (Cynrig) 
Thomas, . 
17,862. Preventine Escape of Gas from CHANDELIERS, 
W.H Wallis, Southampton. 
Packine for Srurrina-poxes, W. 
Ames, sen., and C. Gaul, Bradford. 
= Corp Wixpinc Macuinery, J. and T. A. Boyd, 


17,865. FURNACE Poxers, W. McG. Greaves, Man- 





ester. 
17,866. Macuinery for Srimminc Hemp, &., F. W. 
Rawstron, Halifax. 








17,867. Esecror Mecuanism of Sma.t-arms, J. Dalla- 
way, Birmingham. 

17,868. Game, C. H. Rosher, London. 

17,869. Dasnenrs of Sizinc Macuines, C. W. Lancaster, 


ax, 
17,870. Treatinec Crupe Corton Srep Om, R. Hunt, 
iverpool. 
17,871. Sueer-piprina Apparatus, H., J., and W. 
Staple, Lincolnshire, 
17,872. Inpia-nuBpeR Cycie Brakes, J. Goodman, 


arborne. 
17,873. aenume Boots, W. E. Heyes.—(C. Boeckh, 


Canada ) 

17,874. Macuixgs for Fotpixno Fasrics, J. Cooper, 
London. 

17,875. Locks, A. W. Butterfield, London, 

17,876. Looms, W. G. Thompson, London, 

17,877. Furnaces, L. Gardner, London. 

17,878. Treatino Iron, J. Meese, London. 

17,879. Creaninc Hoppers of Frour Macuines, W. 

White and W. Hepworth, London. 

= Dust-coLLectinc Apparatus, F. Thayis, Liver- 


17/881. Waterproor Boors, J. G. Stringer, Liverpool. 
17,882. Preparation of TexTILe MATERIALS, 8, Pegler, 
London. 

17,883. Roastine Corree, A. F. H. Anderheggen, L. 
W. Schiffer, E. Pélérin, and H. Azimbre, London. 
17,884. Loapinec, &c., Coat and other Vesse.s, J. 

Hagen, London. 
17,885. InreRLockine for Raitways, L, B. Stevens, 


mdon. 
17,886. Jomnts for Pires, J. Evans, London. 
17,887. SappLe-Paps for Dravont Horssgs, F. A. Close, 
Bristol. 
17,888. Manuracture of Atum, F. M. and D, D. 
Spence, Manchester. 
17,889. Propucinc Cop Dry Arr, A. B. O'Connor, 
D. Tallerman, and A. Thompson, London. 
a &c., Castines, &c., A. Evrard, 
naon, 
17,891. TusuLar Borters, A. F. Yarrow, London. 
“— Looms for Carper Makino, J. Hunter, 
G ow. 
17,893. Distrisutinc Perroteum, &c, F. H. H. G. 
Stockfieth, London. 
17,894. CLosets, &c., E. A. Sharp, London. 
—— fur Pouttry, &c, J. R. G. d’Almeida, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


410,729. Vatve Gear ror Gas Enoines, £. Capi- 
taine, Berlin, Germany.—Filed November 28th, 1888. 
Claim.—{1) In valve gear for gas engines, the com- 
bination, with a valve stem and a reciprocating rod, 
of a hinged piece on the end of the reciprocating rod, 
which hinged piece is adapted to act on the valve 
stem, and a spring actuated mechanism, substantially 
as herein described, for including the hinged part so 
that the same will not strike the valve stem at 
alternate strokes, substantially as set forth. (2) The 
combination, with a valve stem, of a reciprocating 
rod, a rt on the end of said reciprocating rod, 
a lever pivotted on said hinged part, fixed springs 
acting on the lever, and fixed stops acting on said 





lever, substantially as set forth. (3) In a valve gear 
the combination, with a valve stem, of a reciprocating 
rod, a hinged part on the end of said reciprocating 
rod, a lever ge on said hinged part and having a 
spring ng on the hinged part, said lever also 
having two opposite arms, fixed springs that can act 
on said lever, and fixed stops that can act on the arms 
of said lever, substantially as set forth. 


410,'758. Putverisine MitL, E£. C. Griffin, Brooklyn. 
—Filed July 17th, 1888. 

Claim.—In a pulveriser, the combination, with an 
annular die and arevolving centre or driver, of a roller 
support secured to said revolving centre or driver and 
provided with a universally yielding journal spindle, 
and a roller mounted upon said spindle, substantially 
as described. In a pulveriser, the combination of the 
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roller support 13, provided with the journal spindle 

12, which is formed with the axial channel 15, the 

enlarged chamber 16, and the lateral duct 17, the 
red hood 11, the metal pipe 18, the flexible 





19, and the roller 8, formed with a central closed 
9 and a conical neck 10, substantially as described. 
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410,878. Fiour Mitt, N. Cornelius, St. Louis, Mo, 
Filed March 28th, 1889. ' 
Claim.—(1) In a flour mill, the combination of a 
cylinder, a roller excentrically arranged within the 
cylinder, and feed-trough and discharge trough 
located side by side, substantially as set forth, @) 
The combination of a cylinder, a roller excentrically 
arranged within the cylinder, feed trough and dis. 
charge trough located side by side, and a diaph 
22, substan y as and for the purpose set forth. (8) 
In a flour mill, the combination of a cylinder, a roller 
excentrically arranged within the cylinder, feed trough 
and discharge trough located side by side, a shute 18 
on the ony He vo of the feed trough, and a diaphragm 
22 on the discharge side of the mill: substantially as 
and for the pu’ set forth. (4) Ina flour mill, the 
combination of a cylinder, a roller excentrically 








arranged within the cylinder, a trough for discharging 
the ground stuff located at the top of the cylinder ,and 
a diaphragm 22, substantially as and for the purpose 
set forth. (5) Ina flour mill, the combination of a 
cylinder, a roller excentrically arranged within the 
cylinder, feed trough and discharge trough located 
side by side, having a partition between them, the 
poe pom oe 22, and brushes 25 and 26 on the partition 
and diaphragm, ey substantially as and for 
the purpose set forth. (6) In a flour mill, the com- 
bination of a cylinder, a roller excentrically arranged 
within the cylinder, and feed trough for delivering 
the material and discharge trough for discharging the 
ground stuff. located side by side at the top of the 
=~ substantially as and for the purpose set 
‘orth. 

410,968. Gun Carriace, J. B. G. A. Cunot, Paris, 

France.—Filed July lth, 1888. 

Claim.—In a mounting for a breech-loading gun, the 
combination of a cradle or its equivalent in which the 
gun is mounted, and which is open at the rear to per- 
mit access to the breech of the gun, a top carriage 
having a bearing surface or slide upon which the said 
cradle is supported and moves in the recoil, and a base 
or under —~ upon which the said top carriage is 
—— and is arranged to turn about a horizontal 
axis extending through a point between the ends of 
the said bearing surface or slide, for the purposes 
above specified e bination of the base plate A, 
the turntable or under-carriage B, supported thereon, 
the segmental cheeks C C!, supported on the said turn- 
table and arranged to turn about a horizontal axis, the 
cradle E, arranged to slide upon the said cheeks, 
hydraulic brakes D, for controlling the movement of 
the said cradle on the said cheeks, means, comprisin, 
a ve L, connected with the brake cylinders, | 
a piston M, —— the said cylinder L, substanti- 

y as above described, for storing up energy during 
the recoil and utilising it to effect the return of the 
gun to the firing position, and elevating mechanism 
comprising a screw shaft P, a bearing Q, in which the 
said screw shaft turns and which is secured in the 
under e, and a nut through which the said 
screw shaft works and which is secured in one of the 
said cheeks, the said bearing and nut being capable of 
angular movement, all substantially as and for the 
purposes set forth. The combination of the under 
carriage B, the cheeks CC!, provided with bearing 
surfaces or slides and supported upon the said under 








carriage so that they are movable thereon through an 
arc of a circle, the cradle E, supported upon the said 
bearing surfaces or slides and arranged to move 
thereon in the recoil, the screw P, the bearing Q, in 
which the said screw is fitted to rotate, and which is 
attached to the said under carriage so that it is capable 
of angular movement or adjustment, a nut in which 
the said screw works and which formed in two 
parts connected by a hinge joint, and is attached to 
one of the said cheeks, so that it is capable of angular 

t or adjust t, the cam f, connected with 
the two parts of the said nut by screws g, extending 
through slots in the said cam, and the lever /2, for 
operating the said cam, all substantially as and for the 
purposes set forth. he combination of the under 
carriage B, provided with the arc-shaped bearing sur- 
faces H and with the rollers K, the ental cheeks 
CCl, provided with the brackets G and rollers G1, the 
cradle E, provided with the brakes D, the piston rods 
D! of which are fixed in the said brackets G, and 
means, substantially such as above described, for 
turning the said cheeks about a horizontal axis, sub- 
stantially as and for the purposes set forth. The com- 
bination of the under carriage B, the cheeks C C!, the 
cradle E, provided with the hydraulic brakes D, 
means, comprising the cylinder L, connected with the 
brake cylinders, and the ton M, working in the 
said cylinder L, substantially as above cana , for 
storing up energy ey 4 the recoil and utilising it for 
eff the return of the gun to its firing tion, 
valve O, and the by-pass , provided with 








the adjustable valve c, all substantially as and for 
the purposes set forth. 
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PRACTICAL ILLUSTRATIONS OF DYNAMICS. 


By A. G. GREENHILL, F.R.S. 
No, V. 


receding considerations, treating the pile as in- 

dette ao pean Pi for songnind out the theory of pile 
driving before introducing the refinement of taking into 
accountthe elasticity of the pile ; for this further treatment 
the reader is referred to Rankine’s “ Applied Mechanics,” 
Section 616, and to the works of Collignon and St. Venant. 
We have supposed the resistance of the ground uniform, 
put, if asin Question 2, we suppose the resistance to 
increase as the penetration, then the average resistance 


will be half the maximum resistance ; denoting this by | P° 


R tons, then the work required to penetrate a feetis 4 Ra 
foot-tons, which must be equated to the total available 
energy of the blows ; so that 


_ Wh 
sRa ee, 
_Q2nWrh 
or R= iTos 


Here again the only effect of taking into account 
gravity a the pile isdriven vertically, is to reckon the 

netration a, not from the surface of the ground, but 
from the depth which the pile will sink under its own 
weight and the weight of the hammer supe ed; and 
then the additional penetration of a feet will be obtained 
by gradually superposing R tons. 

The penetration at each blow will no longer be the 
same, but supposing that a, feet is the penetration pro- 
duced by r blows, then the rth blow produces penetra- 
tion a, — @,-, feet against an average resistance of 
} (a, + dy — 1) R/a tons; and the available energy of each 
blow being W? 4 /(W + w) foot-tons, therefore 


} (a, ? — ay -,7) R/a= wee =}4Ra/n, 
so that a,?— a, .,2 =a?/n, 
giving a,*=a*r/n, 
and a,- a,» =[J/r- J/(r-I])Ja/n 


the penetration at the rth blow; a formula similar to 
that giving the time it takes for a falling body to describe 
equal vertical distances. 

The time occupied by the pile in penetrating the ground 
at each blow must be investigated subsequently. 

We may, however, determine the time the pile would 
take to penetrate a feet under a single blow of the 
hammer, falling x / feet, against a resistance of the ground 
increasing as the penetration, by comparing the motion 
of the pile with that of a piston, moving from the middle 
to the end of a stroke; when, as pointed out in Ex. (5), 
No. I., the maximum velocity is 4* times the average 
velocity (not times, as — by mistake). 

Supposing then that hammer and pile start moving 
together with velocity U f.s., the average velocity of pene- 
tration is now U/4f.s.; and the time of penetration is 
4xa/U seconds, 

- Wt+w sra_ Wt+wira 
WwW V Ww nh 
of the time the hammer takes to fall n h feet. 


But the determination of the time occupied with suc- 
cessive blows of the hammer, falling A feet, must be 
reserved for the present, till the circumstances of motion 
under a force proportional to the displacement have been 
investigated. 

If the resistance of the ground was really uniform, then 
gradual loading to drive the pile down would be dangerous, 
as the pile would not move till the full load required was 
superposed, and would then tend to start with arun; with 
increasing resistance, however, this method is safe, and is 
used in sinking a caisson. 

In a operations the safe load on a pile is taken 
as a certain fraction one-mth of the force required to drive 
the pile; if the pile is designed to bear a safe load of 
M tons, the force required to drive the pile should be 
m M tons, and in Question 3 we wish to determine when 
the pile is sufficiently driven from an observation of the 
penetration of the pile at each of the last few blows. 

The penetration b at each blow being small compared 
with the total penetration, we may consider the resistance 
R of the ground uniform, and ollng the resistance by 
m M tons, then 

W2h 


W +’ 
= Ww? h — © 

m M (W + w) 

To raise the hammer in the least possible time, notice 
that the extreme tension of the chain, P tons, must be 
exerted vertically through «x feet until sufficient velocity 
v f.s, is im to carry the hammer freely through h —.r 
feet to the full height required, / feet ; and therefore, in 
foot-tons, 


4 W v2/9 =(P-W)rc= W (h-2); 


mMb= 


or b 


so that Pe= Wi, 

and dot /g m E-~ Wy 
iy 

or 


rE") 


Therefore the average velocity of ascent }v is 
af (P—W)/P} times the average velocity of falling $V; 
and therefore the least time of ascent is ,/ { | (P-W)} 
of the time of falling ; and in this way we gain an idea of 
the greatest speed at which the pile driving can be carried 
on with given appliances. 

_ (4) An inelastic pile weighing half a ton is driven 12ft. 
into the ground by thirty blows of a hammer weighing 
2 tons falling 30ft. Prove that it would require 120 tons 
in addition to the hammer to be superposed on the pile to 
drive it down slowly, supposing the resistance of the 





ground uniform ; but 240 tons if the resistance increases 
as the penetration. 

Prove that, with uniform resistance, each movement of 
the pile takes 0°0228 sec. 

(5) If the resistance of the ground to the penetration of 
an inelastic pile is 60 tons, prove that fifteen blows of a 
hammer weighing 1 ton falling 20ft. will drive the pile 
4ft. into the ground, the pile weighing } ton. 

Prove also that the time of each movement of the pile 
is 0°01863 sec. 

(6) A pile is driven a feet vertically into the ground by 
n blows of a steam hammer fastened to the head of the 
pile. Prove that, if p isthe mean pressure of the steam in 
unds per square inch, d the diameter of the piston in 
inches, 7 the length of stroke in feet, W the weight in 
lb. of the moving parts of the hammer, w lb. the 
weight of the pile and the fixed parts of the hammer 
attached to it; then the mean resistance of the ground in 
pounds is . 

n 


wee 
Wow” ttt"); 


Putting } r d? p = P, the total thrust of the steam on 
the piston, prove that the whole time of an ascent and 
descent of the hammer is, in seconds, 


SH few) + Cetw)} 


and prove that the volume of steam used at the pressure 
p is 1 + W/P times the volume of the cylinder. 

(7) Why, when we wish to drive a hammer shaft home 
into the hammer head, do we hit on the butt end of the 
shaft, and not on the hammer head? Compare the dis- 
tances the shaft is driven in the two cases. 

(8) Prove that if a hammer head weighing 2 lb. strik- 
ing with a velocity of 50 f.s. a nail, jjin. in dia- 
meter and weighing 1 oz., drives the nail lin. into a 
plank of wood, then a bullet 0'5in. in diameter and weigh- 
ing loz. striking with velocity 1500 f.s. will pene- 
trate 1'16in. of the wood; supposing the resistance 
uniform and proportional to the sectional area of the hole. 
Determine also the penetration of the bullet, supposing 
the resistance proportional to the penetration. Deter- 
mine also the time of movement in each case. 

Answer.—When the resistance is uniform, the nail is 
00034375 sec., and the bullet is 0°00013 sec. in penetrat- 
ing the wood; but when the resistance increases as the 
penetration, the nail takes 0°0027 sec., and the bullet 
penetrates 1°077in., and takes 0°000094 sec. 

(9) A hammer head weighing W pounds, moving with 
velocity v f.s., strikes a nail weighing w pounds fixed in a 
block of wood weighing M pounds, which is free to move; 
prove that if the mean resistance of the block to penetra- 
tion is R pounds, the nail will penetrate each blow a 


distance of 
M W?2 4 v? 


(M+ W+wv)(W+w)gR 

M W v 
M+W+w gR 

during which the block M will move 
M W? 4 v? ’ 

(+ W + wi gk Ot 

but if the block is fixed, the penetration will be increased 
to(i+ Tre 

M 

W v/g R seconds. 

(10) Prove that the mean resistance of the wood is 
2041b. to a nail weighing 1oz.; supposing a hammer 
weighing 1 lb. striking it with a velocity of 34 f.s. drives 
the nail lin. into a fixed block of wood. 

If the block is free to move and weighs 68 lb., prove 
that the hammer will drive the nail only $tin. 

Prove that the nail is 0°0052 and 0°005128 sec. in pene- 
trating the wood in the two cases; during which the 
block if free will move 0°015in, 

(11) A rifle a 10 1b. is suspended horizontally 
by two equal parallel threads, and is observed after firing 
a bullet weighing 1 oz. to recoil so as to ascend one foot. 
Calculate the velocity of the bullet; and prove that if 
the length of the barrel traversed by the bullet is 3ft., 
the bullet is about 0°00466 sec. traversing the barrel, and 
that the rifle will have moved about 2°118in. when the 
bullet is leaving the muzzle. 

(12) Prove that if a Ballistic Pendulum, made of a box 
filled with sand weighing W lb., and suspended by equal 
parallel vertical cords of length L feet, is found to recoil 
through an arc whose chord is c ft. as measured on a tape 
drawn out in the recoil, when struck in a horizontal line 
passing through the centre of gravity of the box bya 
shot weighing w lb., then the notion velocity of the shot 
and the energy liberated by the impact are respectively— 

Wtw 3 

_ =< — J(£) ef.s, and 4(W + w) = L foot-lb. 

Prove that, if the shot penetrates into the sand a dis- 
tance a feet against a uniform resistance R pounds, this 


will take 2” af seconds, during which the box 


feet, 


taking seconds, 


) times this penetration, and will take 





Wwe 
of sand will have moved about a w/(W + w) feet. 

Thus if W = 2000, L = 8, c = 6, and w = 20, then 
v = 1212 f.s.; and if the penetration of the shot into the 
sand is 2ft.,.a@ = 2, and then R = 227,250 pounds, the 
time of penetration being 00033 sec., during which the 
box will have moved about 0°2376in. 

(13) Prove that when the weight of the powder ei 
P lb. is taken into account, and it is supposed that the 
density of the powder gas is always uniform, the velocity 
Vf.s. of the shot weighing W1b., and the velocity of 
recoil U f.s. of the gun and carriage weighing M Ib. are, 
with no elevation, connected at any point by the equation, 

(W+3P)V=(M+3P)U, 

so that the weight of the charge may be supposed shared 
equally between the shot and the gun. 





Prove that if the bore is /ft. long, and the powder 
pressure is supposed constant, the shot is rv +0 
2M+P l 


M+W+P V : 
which the gun and carriage will have recoiled 
W+4P 
M + W + 
and the thrust of the powder on the base of the shot and 
on the base of the bore of the gun is respectively, 
M+W+P 3Wwv? M+W+P 3MU?» 
M+3P gl W+sP gl 
(14) A coal train consists of an engine and tender of 
weight M tons and r wagons, each of weight m_tons, 
with buffers in contact, and @ foot slack of chain. If the 
tractive force of the engine is P tons, then when the last 
wagon is “oo the velocity U f.s. is given by 


LO? pret +3 e—)e 


seconds traversing the bore, during 


p! feet: 


and 


g (M + rm)? ’ 
and the engine will have advanced r a feet, taking 

J {rM + $7 (r—1) m} / (2a/ Pg) seconds. 
Discuss the motion when steam is shut off and brakes 
applied to the engine and tender. 

(15) Supposing that the penetration of a body by a 
projectile weighing mlb. moving with velocity vf.s. is 
a feet when the body is fixed, prove that if the body is 
free to move on a smooth horizontal plane, and weighs 
Mlb., and is b feet thick, the body will be perforated if 
b<Ma/(M+™m); and that after passing through the 
body the projectile will retain the velocity 

m+ / {M2 - (M+ m)Mb/a} 

M+m 
the resistance being supposed uniform; while the body 
will have communicated to it the velocity 
m— n/ {m2 - (M +m) m?b/Ma} ile 
M+m 

It is supposed that the projectile passes through the 
centre of gravity of the body, so that no rotation is com- 
municated to the body. 

Prove that the time occupied in perforation is 

1 


v £.8., 











b 
1+ J/{1-(M+m)b/Ma} fy Seconds. 


(16) If the body is approaching with velocity Vfs., 
the bullet will be imbedded if 6 > ,@ (14% )sand 
M+m v 
the body will retain the velocity (M V — mv) /(M + m) f.s., 
being stopped if M V = mv; and the time occupied in 
M V\a 
(1 + - )i 7 seconds. 


But if the body is perforated, it will retain the velocity 


penetration will be eae 
MV —-mv+ J m? (1 + V/v)? -(M+m)m*b/Ma te ‘ 








M+m - 
while the bullet will retain the velocity 
mv-MV + /{M?(1+V/v)?-(M+m)Mb/a}o 
M+m 
and the time of perforating the body will be 
1 b 





1+V/v+ J{(1+V/»)? — (M+ m)b/Ma} bo 
seconds. This is the dynamical problem required in shoot- 
ing big game. 

(17) Lf water flowing in a main or pipe / feet long, with 
velocity V f.s., is shut off quickly and uniformly in ¢ 
seconds by a stop-valve, the pressure of water in the 
pipe near the valve is increased by G 7 V / 144g ¢ pounds 
on the square inch, G denoting the density of water in 
pounds per cubic foot, about 62°4. 

Thus if 7 = 50ft., V = 24 f.s., ¢ = 01 sec., the pressure 
is increased by 162°5 lb. per sq. inch. 








Gas CONSUMPTION IN FRANCE. — The Journal de la Société de 
Statistique de Puris says that at the Exhibition of 1878 it was esta- 
blished that the gas consumption of Paris, which amounted in 1872 
to 260,000,000 cubic metres in 530 towns, with an aggregate popu- 
lation of 8,757,600 souls, has risen in 1878 to 382,000,000 metres in 
687 towns, with a population of 9,943,400, thus corresponding, with 
escape, to a production of 430,000,000 cubic metres. In six years, 
therefore, there was an increase of 25 per cent. in the number of 
towns, of 13°5 per cent. in the population, and 31°4 per cent. in the 
production. As regards the latter, it amounted in 1878, as stated 
above, to 430,700,000 cubic metres ; in 1880, to 507,800,000; in 
1885, to 589,100,000; in 1886, to 600,700,000; in 1887, to 610,000,000; 
and in 1888, to 628,000,000 cubic metres. The figures for the last 
two years are approximate only. The towns lighted by gas num- 
bered 687 in 1878; 914, in 1883; and 1001, in 1888; and popu- 
lations of 9,943,400, 11,840,000, and 12,680,000. The increase, 
therefore, since the last Exhibition in the number of towns lighted 
by gus amounts to 314, or 45 per cent.; in the number of inhabi- 
tants to 2,736,600, or 27°5 per cent.; and in the production of gas 
to 200,000,000 cubic metres, or 46°5 per cent. 

PRESENTATION TO A MANAGER.—On November 12th Mr. George 
Henry Wall—manager of Messrs. J. Dewrance and Co., Engineers, 
Great Dover-street, Borough—attaining his 50th birthday, a pre- 
sentation was made to him consisting of a splendid and costly 
timepiece with two bronze vases, richly ornamented, also an 
illuminated framed address that read as follows: ‘‘ Presented with 
timepiece and vases to Mr. Henry Wall on the occasion of 
attaining his 50th geen y the staff and workmen of the firm 
of Messrs. Dewrance and Co., as a testimony of the high esteem in 
which he is held by all, and as an expression of their sincere hope 
that be may long be to fulfill his responsible position amo’ 
them, and to enjoy the blessings of health and prosperity.” e 
presentation was made by Mr. Hammond, who in various ways 
referred to Mr. Wall’s abilities as the manager of the firm, and the 
high esteem in which he is held by all. Mr. J. Dewrance said ‘it 
gave him greater pleasure to see this presentation to Mr. Wall than 
if he himself had received it. After twenty years’ acquaintance, 
both in business and personal matters, he could say the longer he 
knew Mr. Wall the more he loved and esteemed him for the sterling 
qualities of his character. Mr. Wall, in coming to the front, 
was received with enthusiasm. He said the presentation had 
taken him entirely by surprise, and he accepted it‘as a token of the 
high esteem in which he was held by the employés of the above 
firm. During his twenty years’ service he had ever found that his 
orders had been executed by all to the best of their abilities, and 
he thanked them all for their splendid gift. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. -——- THE ELECTRIC LIGHTING 
DEPARTMENT OF THE EDISON EXHIBIT. 

No. IL 
Tue central station system may now be discussed. From 
the dynamos to the feeder-equalisers the whole of the 
conductors are of sin. bare copper rod, offering ample 
section for the maximum current taken from the machines. 

The three main lines of conductors which are supplied 

with current from the dynamos, and from which are 

taken the connections to the various “ feeders,” are termed 

“omnibus,” or brietly, “buss,” wires for the sake of 

distinction. The two No. 12 dynamos are placed together 

with their armature spindles in the same line, and their 
driving pulleysnext eachother; and theconductors from the 
head-board switches on each are taken overhead to the buss 
wires. These connections are such that, say, the positive 
terminal of one armature is connected directly to one main 
buss wire, and the negative terminal of the other armature 
to the other main wire through an ammeter indicating 
the total current; while the remaining negative and posi- 
tive terminals of the two armatures respectively are 
connected through two separate switches and ammeters, 
after which they are united into one conductor, and con- 
nected through one ammeter to the neutral buss wire. 

3y this arrangement the combined and individual output 
of the two machines can 
always be observed, and 
any changes on the ex- 
terior circuit rendering 
the load on the machines 
unequal noticed at once. 

It also provides a check 

on the indications of the 

ammeters. The joints 
between the copper con- 
ductors are of special 

COPPER ROD COUPLING. design, one of these 

couplings for three conductors being shown in Fig. 12. 

The rod is simply inserted in the split taper tube 

and the nut run on till a tight connection is made. 

These couplings are made in elbows and single and double 

T’s for all the required combinations of conductors, and 

are at once simple and perfect. From the buss wires the 

three wires to each feeder are led away to the feeder- 
box, Fig. 15, the neutral wire passing out direct through 

a single-fuse plug switch, and the two main wires passing 

out through multiple safety catches, separate ammeters, 

and equalising resistances. By means of these ammeters, 
therefore, the load on each side of the feeder can be 
observed, and by the plugs in the multiple safety catches 
the feeder can be completely disconnected from the buss 
wires if required. One of these multiple safety catches, 
provided with three fuses of different section, is shown in 
Fig. 124. The contact is specially good, the plug being 


Fil /2” 


TRIPLE FUSE PLUG EWITCH. 


provided with the locking cam shown, and the holes having 
recesses of similar shape, into which the cam is forced to 
lock the plug. The plug is inserted and given a half-turn 
in the same manner as a bayonet joint, and makes a 
certain contact. By having three fuses of different carry- 
ing capacities they can be more readily proportioned to 
the work the feeder is doing. In the event of a fuse 
blowing, another can be put in at once by the simple 
changing of a plug, and the liability avoided of the 
fuses blowing on the other feeders at the same time, owing 
to the additional work thrown on to them. Two fuses 
may also be plugged in together in multiple arc, or one of 
larger section used if it is found that the load on the 
feeder raises one fuse to too high a temperature. 

The underground mains from a central station radiate 
outwards to the various feeder-boxes, which are placed in 
the most central positions in the areas to be lighted. One 
of these boxes, to which the feeder from the central 
station and lighting mains are coupled as in actual use, is 
shown by Fig. 15. Inside this box there are three circular 
eon plates, about 8in. diameter, placed one above the 
other, and insulated by vulcanite blocks. These form the 
metallic connections between the feeders from the station 
and the various three-wire lighting and power mains 
supplied from the feeder-box. All these conductors are 
ranged in a circle round the circular plates, and connected 
to their respective plates through lead fuses, as shown in 
Fig. 16. Three fine wires are always included in the 
pipes containing the feeders, which, at the feeder-box, are 
connected through fuses to the three plates, and at the 
central station are connected to two pressure indicators, 
by means of which the electrical pressure at the feeders 
may be observed. It is by means of the resistances, 





termed feeder-equalisers, that the deflections on these 
indicators are maintained constant, and therefore a 
constant potential maintained at the feeders. The net- 
work of underground lighting mains is most remark- 
able. The feeder-boxes placed usually at the intersec- 
tion of streets, are literally all connected together by 
this network, so that the load is equalised in every 
part of the system; even a total disconnection of one set 
of three mains, or even a feeder, would not cause the 
extinction of a single lamp, since one part of the main 
would derive its current from one feeder and the other 
from another. By this system equal electrical pressure is 
distributed over every part of the system, however 
remote; the entire network being maintained at constant 

tential by the feeders. 

hefeeder-boxesare closed 
by a watertight joint at R. 

The underground sys- 
tem of conductors forms 
a special part of the exhi- 
bit. On the three-wire 
system each of the con- 
ductors is wrapped round 
spirally with rope to keep 
their relative distance 
apart the same, and the 
three, so bound, are placed 
together and the whole 
bound spirally with a serv- 
ing of thicker rope, as 
shown in Fig. 13. This 
keeps the conductors in a 
central position in the 
pipe, during the operation 
of filling the pipe with the 
insulating composition. 
The system is sectional, 
the wrought iron pipes 
being made up as above in 
lengths of 20ft.—Fig. 148 
—and the joints between 
pipes and conductors made 
atcast irun junction-boxes, 
all the bends being there- 
fore contined to these 
boxes. One of these boxes 
is shown open in Fig. 13a 
The joints between the solid copper conductors in the 
tubes are made by heavy stranded cables, soldered to 
brass lugs of special make. These lugs are made in 
sizes exactly titting over the copper rod conductors, and 
are secured thereto by set screws; and where a T joint 
has to be made on to a branch main, as in Fig. 138, the 
lugs are provided with extra holes to admit of this con- 





FIG. 148 


nection. The flexible cable joints allow for expansion and | 


bends, and the joint does not take long to make. The 
cast iron cover of the junction-box is then bolted down, 
as in Fig. 15, and the insulating composition run in at the 


—<$<$<$<$<=> 
| The index of the galvanometer needle will then remain at 
zero as long as the potential at the terminals is constant 
at this fixed amount, and will move to the right or left if 
the potential is above or below the normal. Asa zero 
instrument, therefore, it is much more sensitive to smal] 
changes than one which is direct-reading. The system jg 
that of a Wheatstone bridge, the galvanometer bein 
balanced when the pressure is normal, and the resistance 
of the carbon filament of an incandescent lamp bein 


, the quantity varying according to the pressure, The 


temperature and resistance of this filament depends upon 
the current passing through it, and the current depends 
upon the pressure. The resistance of the filament at any 
moment is then a measure of the pressure acting upon it. 
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The incandescent lamp forms one arm of the bridge, a 
German-silver coil of sufficient section to carry the same 
current forms the second arm, and one terminal of the 
| galvanometer is permanently connected between these 
| two. The sum of the resistances of the third and fourth 
|arms of the bridge is constant, but the proportion in 
| which it is divided between the two is adjusted by the 
| other galvanometer contact, which travels over an iuter- 
| mediate resistance. This travelling contact is the pointer 
P in the figure, and it is evident that the position of this 
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holes marked P P in this figure, which are afterwards | 


FIG.IZA 


JUNCTION BOX FOR THREE-WIRE SYSTEM—LID REMOVED. 


plugged by the screws. The joint is therefore absolutely 
watertight, and room for expansion is permitted by the 
ball-and-socket joints between the pipes and the boxes. 
On the two-wire system the conductors are semi-circular 
in section, and maintained centrally in the pipe by the 
insulating supports, placed as shown in Fig. 14. ‘These 
supports are kept at a fixed distance apart during the 
running in of the insulating composition by a length of 
twine through the pipe, knotted to each support as shown. 
The junction-boxes are the same as described above, the 
— between the conductors being made with copper 
ugs fitting over the ends of the conductors, and attached 
thereto by set screws. One of these joints at a bend is 
shown in Fig. 14a, ready for filling in with compound. 
The cables themselves are all manufactured at the Edison 
Machine Works, and drums of wire of all sizes, for 
dynamo windivg and incandescent wiring, form part of 
the exhibit. 

The pressure indicator referred to above is shown in 
Fig. 18. The pointer P, used for setting the instru- 
ment, is moved over a scale marked in volts, from 
about 100 to 125, and set opposite the exact voltage 
at which the pressure is to be maintained constant. 


bed a 
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BRANCH BOX. 


| contact determines the resistance of the carbon filament 
| at which the bridge is balanced; or, what is the same 
| thing, the pressure acting on the filament. The scale over 
| which this contact travels is calibrated in volts, by com- 
| parison with a standard instrument, and the pointer 


| can be set at any voltage at which the needle should 
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CONNECTIONS TO FEEDER BOX. 


maintain a zero position. The fixed resistance in the 
third arm of the bridge is of German silver, but that in 
the fourth arm is partly of German silver and partly of 
copper to compensate for the difference of tempera- 
ture, and is so proportioned that the bridge balances 
at any temperature. The lamp also serves the pur- 
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eee: 
of lighting up the translucent scale from behind, 

and rendering the indications clearly visible from a 
diehese instruments are used in the station to indicate 
the pressure at one feeder in the system chosen as a 
standard, this particular feeder being situated in that 
rtion of the system carrying the heaviest load. 
ressure wires are brought into the station from 
all the feeder-boxes in the system, but it is only on 
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the point to be controlled at constant potential, and the 
retractile spring on the armature is adjusted so that 
when the potential is normal the armature maintains a 
spring in an intermediate position between two contacts. 
On a rise or fall of potential one or other of these contacts 
are closed, and either the pair B or C of the vertical 
magnets put into action. e movement of the arma- 
tures of these m 
traveller, moving over a set of resistance contacts, and by 


a 


. S 






—_— 





PS ~~ oP os ———— 
FEEDER = en ; 


EROM CENTRAL, STATION 








ets causes a rocking motion of the | 


in operation for each year is shown by the relative sizes 
of lamps, that representing the year 1881 being about 
4in. in height, and that for the year 1888 about 6ft. 
For the latter year the total horse-power in use was 
135,000. 

The most modern type of electrolytic meter for use 
on the three-wire system was also shown, and specimens 
of the meters in various stages of their develop- 


‘ment, which are of great interest. The meter has, 
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the standard feeder pressure wires that the above, this means the resistance in; the field of the machine is 
pressure indicator is used. For indicating the pressure | automatically varied until the normal pressure is re- 
on all the other feeders an ingeniously designed com- | stored. 


parative indicator is used. 


his instrument has two | 


I ; strume! The incandescent lamp manufacture was a very interest- | 
separate coils, one end of one coil being joined to the | ing portion of the exhibit. Specimens of the various kinds» 


positive pressure wire, and one end of the other coil | of vegetable fibres and bamboo cane, which have been the 
to the negative pressure wire of the standard feeder; | subject of Mr. Edison’s experiments for ten years were there 


while the two remaining ends of the two coils are con- | shown. 


nected to the pressure wires of the feeder whose pressure 
isto be compared with that of the standard. It will be 
seen therefore that if the pressure at the feeder is pre- 
cisely the same as that of the standard, the comparative 


indicator will not be deflected, but will deflect to the | 
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PRESSURE INDICATOR. 


right or left according to whether the pressure at the 
feeder is higher or lower than that of the standard. In 
this way the pressure on every feeder is indicated by 
sensitive zero instruments of very simple construction, 
and the pressure at all the feeders of the system is main- 
tained the same as that of the standard feeder by adjust- 
ing the equalising resistances, so that these instruments 
stand alwaysat zero. Instead of taking separate pressure 
wires from all the comparative indicators in the station to 
the standard feeder-box, only one set of three wires is 
taken, these having a total section of copper equivalent 
to what the combined sections of separate wires would be. 
The pipe from the standard feeder-box to the station 
contains therefore the above set of wires besides its own 


set of three to the standard pressure indicator, and the | 


three main conductors. 
_ The Edison automatic potential regulator is illustrated 
in Fig. 17. The fine wire electro-magnet s is connected to 





It appears that there are some 1200 specimens 










THE EWCINGER 


| however, not undergone any radical changes in its 


construction. Mr. W.J. Jenks contributed last year 


a paper before the American Institute of Electrical 
Engineers, New York, on “Six Years’ Practical Ex- 
perience with the Edison Chemical Meter,” in which 
the experience gained with this meter was very fully 
described. 

This article concludes our description of the electrical 





EDISON AUTOMATIC POTENTIAL REGULATOR. 


collected from all parts of the world, which have been 
collected and examined by Mr. Edison in his researches 
to discover the finest fibre. The cane producing the 
finest fibre is grown in the hilly districts of Japan, and 
specimens of this cane were shown in all stages of its treat- 
ment, from the natural cane to the prepared filament. 
Specimens of the various parts of the lamp in every 
stage of its manufacture were exhibited, and the finished 
lamps in all the standard types made. The exhibit was 
dominated by an immense model of an Edison lamp, 
which contains 20,000 perfect lamps, and represents the 
output of the Edison Lamp Company in twenty-four 
hours. The increase of the entire lighting system 
between the years 1881 and 1888 was graphically indi- 
cated by a large chart, in which the amount of plant 


exhibits at the Paris Exhibition. We have awe 
noticed everything in electrical engineering worth noticing, 
and we think we may claim that these papers, taken 
together, supply the most recent and most valuable 
descriptive treatise on electric lighting that has yet been 
published. In conclusion we beg to express our thanks 
to the exhibitors, who freely and courteously placed at 
our disposal all the information they possessed. 








Tue Naples correspondent of the Daily News writes 
that during the terrible storm in the province of Catania on 


| the Sth inst., a rent was formed in the earth, near San Matteo, 
| from north to south nearly a mile long, 9ft. wide, and from 6ft, 


to 30ft. deep. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belgium: Manufacture of zinc.—The United States Consul at 
Lidge reports :—To-day the province of Liége owes in great part 
its prosperity to the zinc industry, eminently of Liége origin. 
Ten of the largest metallurgical establishments of the Meuse 
basin are devoted to it, and both by the number of workmen 
employed and capital invested, the zine industry holds a pro- 
minent place. Belgium has eleven works for reducing zinc ores, 
all in a high state of activity. They produced, in 1882, 71,565 
tons, about one-third the whole production of Europe. Of this 
amount the Vieille Montagne Company produced 35,940 tons, 
or 50} per cent., the Austro-Belge Company coming next with 
8099 tons, or 114 per cent. Though later complete statistics 
are unattainable, in 1887 the Vieille Montagne Company pro- 
duced over 60,000 tons, and the other companies are believed to 
have increased in the same proportion. Belgium is very rich in 
zinc-bearing strata, some consisting of calamine, and others of 
blend mixed with sulphates of iron and lead. The former— 
carbonate of zinc—was for a long time the only ore treated in 
Belgian zinc works, but about thirty years ago they began to 
utilise blend—sulphide of zinc—as the manufacture was fast 
extending, and new material was required. The principal works 
for the roasting of blende ore are at Ampsin, Bleyberg, 
Corphalie, Engis, Fléne, Selaigneaux. The works for the 
mechanical preparation of zinc have a very high reputation, 
and all receive a portion of the ore from abroad, chiefly 
from Spain, and then from Sardinia, Greece, i 
Sweden, France, Germany, and England. Almost all these 
come by sea, but everything else is found in Belgium. The 
general methods employed on the Continent for the reduction 
of zinc are the Liége and the Silesian. Belgium retains the 
Liége or direct heating process, inaugurated by Dony at the 
beginning of the present century, in which the furnace is 
higher than its breadth, contains seven or eight rows of crucibles, 
and consumes less fuel than the Silesian. Great efforts have 
been made to perfeci the metallurgy of zinc, and in all the 
operations required important improvements have been realised, 
due, for the most part, to eminent manufacturers of the district. 
The labour of the workman has been rendered less dangerous 
and easier. The zinc vapours formed in the crucibles are con- 
densed in receivers of refractory earth, called tubes or battes. 
From these the liquid metal is withdrawn and run into ingots 
or rectangular plates about lin. thick, and weighing 451b. The 
first products of the distillation are collected in the form of 
dust more or less oxidised, in wrought iron pipes, forming a 
prolongation of the tubes. This dust, called grey oxide, must 
undergo a second treatment unless it can be utilised directly in 
painting. The greater part of the zinc produced through 
the rolling mill. The rolling of this metal is very difficult, 
through its malleability being confined between very narrow 
limits of temperature. The most suitable is about 212 deg. 
Fah., which must be maintained throughout the entire process, 
the metal being above this point too brittle, and below too hard. 
At 390 deg. Fah. it can be brazed in a mortar. Zinc is easily 
re-melted before being rolled into sheets in a reverberatory 
furnace, which rids the zinc of impurities, especially lead, 
almost always present. The re-melted plates are first roughed 
down or rolled between heavy rolls, then after being cut down 
to a fixed weight, the sheets are re-heated in annealing boxes 
placed upon the melting furnace, so as to utilise the waste heat, 
and the rolling is completed at the finishing train. Any defec- 
tive sheets and scrap are re-melted with the ingots coming from 
the foundry. On leaving the finishing rolls, the sheets are cut 
by shears to a rectangular shape and the dimensions required 
for trade purposes, the shears most used being the guillotine 
and lever patterns. The quantity of sheet zinc produced 
yearly is about 40,000 tons, of which the Vieille Montagne 
Company, at Tiff and Angleur, near Lidge, turns out half, the 
remainder being divided among the smaller companies. Zinc 
heated to a red heat is evaporated, and the vapour coming in 
contact with air is oxidised, producing a white substance called 
zinc white, which has long been used for decorative painting, 
has brilliant whiteness, and neither changes by the action of the 
air, nor injures the workman using it. Ingot zinc to be volati- 
lised is placed in a series of retorts within one furnace; the 
oxide is formed in an exhaust chimney, and then passes through 
a long series of condensing chambers and passages, in which are 
ranged tanks of cloth or sheet iron to collect deposits. Accord- 
ing to the purity of the metal various qualities are pro- 
duced. The best is called “blanc de Neige,” or snow 
white. No. 1 white is the most used, the ores for this 
quality being selected and purified by re-melting. No. 2 white 
is the common variety. In the process of manufacture there is 
more or less waste material imperfectly oxidised deposited in 
the retorts and workshops; this residuum is carefully ground, 
washed, dried, and then employed in painting instead of lead. 
In the American method of making zinc white the ore is used 
direct ; this is cheaper than the Liége method, but the product 
is of inferior quality. There are but two works in Belgium for 
making zinc white, the Vieille Montagne Company at the 
Valentine Cocq Works, which produces yearly 3000 tons by 
sublimation; the other at Ougrée, near Liége, where the 
American method is employed, but at present it is idle. The 
production of zine by the different companies engaged in its 
manufacture in Europe having exceeded the demand, last year 
a syndicate was formed by the members of the Franco-Belgian 
group for the limitation of zinc production. The quantity 

upon was 102,755 tons, of which the Vieille Montagne 
Company’s share was to be 52,532 tons, or 51°15 per cent.; the 
Company Royal Asturienne coming next with 15,574 tons, or 
15°16 per cent. The Vieille Montagne Company, which has 
bought up several others, had some struggle at the commence- 
ment, and developed slowly. In its divers establishments it 
employs 450 clerks and engineers, and 6000 workmen. In 1887 
6218 workmen received an annual salary of £245,225, or 
2s, 64d. per day each. The great strength of the Belgian zinc 
manufactories lies in the fact that they have a class of strong, 
intelligent, active, and well-disciplined workmen. 

France: Trade of Dunkirk in 1888.—Dunkirk, the most 
northerly port of France, and the fourth in point of commercial 
importance, is the natural port of entry for the raw material 
required by the ironfounders and manufacturers of the North 
of France. Commerce and trade during 1888 has been in a very 
satisfactory condition, there being large increases in shipping 
imports of raw materials and exports. British shipping enter- 
ing Dunkirk increased by 88,460 tons, or 15°5 per cent. over 
1887, its proportion of the whole remaining nearly stationary at 
50°55 per cent. Coal from England decreased by 24,095 tons, 
or 23°55 per cent., the reason being that nearly all steamers 
coaling here use French coal at 14s. 4d. to 15s. 9d. a ton, f.o.b., 
instead of English as formerly. Iron ore from Spain and 
Algeria decreased by 6029} tons, or 3°05 per cent. Iron, pig, 
from England and Spain increased by 6728} tons, or 85°15 per 
cent. Lead from Spain increased by 1450 tons, or 46°6 per 
cent. Machinery from England decreased by 904 tons, or 3°1 





per cent. Petroleum from the United States and Russia 
decreased by 21454 tons, or 9°3 per cent. Pyrites from Portugal, 
Spain, Norway, decreased by 139 tons, or ‘6 per cent. Zinc ore 
from Spain by 49154 tons, or 19°65 per cent. Exports of coal 
to England, Algeria, Spain, Russia, decreased by 2261 tons, or 
7°25 per cent. Steel rails to Italy, Portugal, Spain, Algeria, 
Argentine Republic, by 32154 tons, or 17 per cent., but 1889 
will probably see an increase in exports of this article. A firm 
at Lille has contracted to supply 30,000 tons of steel rails for 
railways in the Argentine Confederation. The rails are being 
made by the Denian and Anzin Company of the Department of 
the Nord, and by the Acierie de France, of Isbergues, in the 
Pas de Calais. Some of the deliveries in this contract may be 
shipped from Antwerp, but it is probable that a good portion 
may be exported vi@ Dunkirk. The authorities are quite alive 
to the importance of the port, and are pushing the work around 
and in the docks with all possible speed. Constant dredging has 
removed the bar from the entrance of the harbour, so that 
vessels of from 24ft. to 25ft. draughtcan enter. The authorities 
hope by the end of the year to open darses 2, 3, and 4—about 
forty-six acres—of the Bassin Freycinet, as well as the four dry 
docks, but is more than probable the opening will not take place 
till next year. 

France: Trade of Havre in 1888.—There is very little change 
in the condition of commercial affairs at Havre since 1887; but 
while imports continue large, the conditions under which the 
business is transacted tend more and more every year to the 
disappearance of the merchant or middleman, the goods being 
merely received and forwarded by an agent to the buyer who 
had entered into direct communication with the producer. 
Many firms which formerly did a large business now do none. 
There is another factor in the decrease of mercantile operations, 
i.e., the facilities afforded by the “Caisse de Liquidation ”—pro- 
duce clearing house—for the carrying on of large speculations 
with a small capital. The dividend declared by this body for 
the year ending September, 1888, on its shares value £20, was 
29 per cent. British shipping entering Havre increased by 17,797 
tons, or 22 per cent. over 1887, and its proportion of the whole 
from 31°8 to 35°5 per cent. Foreigners, unhampered by the 
restriction of our laws, can sail their vessels at a cheaper rate, 
and in consequence thereof Norwegians and others are buying 
our wooden vessels and working them at a profit. A captain of 
a ship of 1400 tons, whose owners have put some of their vessels 
under the Norwegian flag, states “ that they can sail one of the 
latter, a sister ship to his own, £50 a month cheaper, and that 
she could leave a British port with 100 tons more cargo than he 
would be allowed to When to these impediments and 
restrictions are added the shipping bounties paid by some coun- 
tries, the British shipowner is indeed heavily handicapped. Coal 
increased by 35,053 tons, or 7 per cent., owing to the increase in 
the ber of st s ; the establishment of a factory for 
making patent fuel, and the steady requirements of the various 
industries of the district. Iron, cast, increased by 879 tons, or 
47°9 per cent.; iron, pig, by 511 tons, or 13°85 per cent.; metal 
goods by 332 tons, or 17°65 per cent.; petroleum by 4369 tons, 
or 28°55 per cent., due to the refinery of M. Desmarais having 
been in active work ; steel by 257 tons, or 70°8 per cent. 
Business in English hardware has been better, and it has again 
been possible to import wire netting, the custom-house not 
having been so severe in gauging the size of the mesh, but the 
pressure of the duties prevents any great increase of our trade. 
A point well worthy of note by political economists is that the 
price of bread has been in no way affected by the increase of the 
duty on wheat in March, 1887, from 5s. 3d. to 8s. 7d. a quarter, 
any more than it was by the increase in March, 1885, of from 
ls, 03d. to 5s. 3d. a quarter. If this fact can be taken as a test 
of what will always occur as the result of the keen competition 
of the wheat growing countries of the world it would appear as 
if a considerable Customs revenue might be raised from a 
moderate duty on wheat without the consumer in any way 
suffering thereby. La Société des Forges et Chantiers de la 
Mediterranée, who combine shipbuilding with the construction 
of machinery, cannon, and material of war, gave work to over 
3000 men during the year. They constructed a cargo boat of 
2500 tons, eight barges, three torpedo boats for the Roumanian 
Government, eighty-two cannon, commenced the construction 
of two ironclads of 4000 tons each for the Greek Government, 
three cargo boats of 3000 tons each, and manufactured 
large quantities of machinery, gun carriages, and pro- 
jectiles. The extensive steam flour mills, erected by the 
French Company of Steam Mills of Antwerp and Havre, and 
which were not finished for want of capital, were bought last 
year by La Compagnie des Grands Moulins de Corbeil, and are 
now at work. The Bassin Bellot of the new docks is entirely 
finished; also two dry docks, 377ft. and 492ft. long. The 
Chamber of Commerce advanced £48,000 for dredging the 
banks near the north pier, and those of the Suarante and Sud 
Ouest. With regard to the proposed improvements of the port, 
many experienced engineers are of opinion that a leap in the 
dark will be taken as to the possible effect on the shifting sands 
at the mouth of the Seine by the prolongation of the embank- 
ments. It is to be regretted that the improvements will 
necessitate an increase of the dock dues here, which are already 
too high. Havre would have nearly equalled Antwerp in 
prosperity, but for the short-sighted policy which gave to the 
Western Railway Company a monopoly, under which the port 
and town are strangled for want of other and cheaper communi- 
cation with the east of France than the one line now connecting 
them with Rouen, 

France: Trade oy Honfleur in 1888.— British shipping 
entering Honfleur decreased by 10,875 tons, or 8°1 per cent. 
under 1887, and its proportion of the whole from 63°2 to 595 
r cent. Imports of ccal continue to decline, the decrease of 
000 tons in 1887 having been followed by a further decline of 
7978 tons, or 20°8 per cent., in 1888. There is a tendency to 
use French coal instead of English for manufacturing purposes, 
the dynamite company near here having last year received 1200 
tons of French coal from Dunkirk. One of the chief coal 
importers here gives as his opinion that unless the English 
colliery proprietors reduce their prices for export they will soon 
lose a great many of the French markets. Iron decreased by 
315 tons, or 43°8 per cent. The works for the prolongation of 
the fourth dock have been pushed forward with great activity, 
and there is little doubt they will be completed this year. 
France: Trade of Rouen in 1888.—British shipping entering 
Rouen increased by 81,434 tons, or 17°25 per cent. in proportion 
of the whole, nearly remaining steady at 60 per cent. Coal 
decreased by 1799 tons, or 55 per cent.; lead by 1839 tons, 
or 21°9 per cent.; machinery by 1251 tons, or 46°8 per 
cent.; petroleum increased by 9390 tons, or 45°6 per cent. 
Exports of coal increased by 2507 tons, or 2814 percent. Among 
the industrial concerns nothing very striking has occurred. The 
crisis in the engineering trades continues, orders being given out 
of the district where prices are cheaper. Competition from the 
North of France reduces the prices and makes them unremu- 
nerative. The chief sufferers from this competition are boiler- 
makers and ironfounders, who are very slack. At the end of 
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the year the orders from the exhibition were barely sufficient to 
keep them going through the winter. The digging out of th 
petroleum basin has been completed, and it will be ready re 
use in the present year, and that of the timber dock is bein 
continued. A project to improve the Lower Seine is on toot 
comprising an outlay of £1,000,000, £800,000 for building walls 
and £200,000 for deepening. The new walls would touch 
Honfleur on the south side, and on the north side extend about 
five miles below the present mouth of the river. The buildi 
of the walls from Caudebec towards the sea has been continued. 
The wall along the passage “des Meules,” above Caudebec has 
been completed. The building of the north wall below Tancar. 
ville, following a new direction in accordance with later plans in 
connection with the improvements of the Seine, has been com. 
menced, The deepening of the passage from Bendouville to a 
distance of fifteen miles from Rouen has been continued. At 
Grande Couronne, and Moulineaux, and ten miles from Rouen 
the deepening and walling has been commenced, The depth of 
the channel which remained during the whole year in the 
southern portion of the estuary, was at the year end 18ft. 7in, at 
high water neap tides and 24ft. 6in. at high water spring tides, 

Gibraltar: Trade in 1888.—The United States Consul at Gib. 
raltar reports: Steam vessels of all nationalities have continued 
to make Gibraltar their port of call; the tonnage entering in 1888 
reached 5,969,563 tons—an increase of 596,601 tons, or 11°] per 
cent. over 1887, This increase must result in considerable benefit 
to the coal and maritime traffic, which now forms the most 
important portion of the general commerce, in spite of the keen 
competition of other coaling ports. Freights have also advanced 
in favour of steam shipping interests, which, with higher prices 
in England for coal, have lowered the price of that article, 
The present price, delivered alongside, is 24s, per ton. The 
quantity of coal sold last year for the use of merchant steamers 
was 508,000 tons—an increase of 20,000 tons, or 4°1 per cent. 
over 1887. After many years of difficulties, disappointments, 
and heavy outlay, a new English company has commenced the 
construction of a railway from the neighbouring town of 
Algesiras to join with Ronda, the line towards Malaga. 

Holland: Manufacturing industries. — The United States 
consul at Amsterdam reports :—There seems to prevail a general 
opinion abroad that Holland has no manufacturing industries 
worth speaking of, and that its material interests are almost 
solely of an agricultural, commercial, financial, and shipping 
nature. This opinion is far from correct. Taking into account 
the various circumstances, these industries are of much greater 
importance than is usually ascribed to them. Carriage and 
wagon making is of more or less importance. Railway carriages 
and street cars are made at Haarlem, and at Amsterdam and 
the Hague there are extensive carriage and wagon factories, the 
products of which not only largely supply the home demand, 
but are exported to India and other foreign parts. Machinery 
of various kinds is rather largely produced at Amsterdam, 
Flushing, Fyenoord, Haarlem, Hengelo, Rotterdam. Agricul- 
cultural wants, factories, mills, and shipping, are to a consider- 
able extent supplied by them. Orders for machinery from 
Dutch India, France, Italy, Portugal, and Spain, are of frequent 
occurrence, and not long since dredging machines were made 
and sent to South and Central America—Panama. Shipbuild- 
ing has been for a short time back, ard is likely to remain for 
some time to come, more prosperous than for many years. The 
yards have orders for various classes and sizes of boats, and 
steamships intended for Elbe navigation, the East India trade, 
&c., but in general the iron industry of Holland in 1888 was in 
a languishing condition. 

Hungary: Agricultural machines.—The use of corn and grass 
mowing machines was not very extensive in the past year, their 
somewhat costly price being a disadvantage, and in extensive 
districts it is difficult and expensive to effect the necessary 
repairs. There has been a certain demand for mowing machines, 
and an agricultural society has petitioned the Government to 
allow their construction in the railway factories. Threshing 
machines are being largely used, and the system of a few small 
cultivators combining together to acquire a steam threshing 
machine is becoming more common. The supply of these 
steam threshers of 6, 8, and 10-horse power was larger than 
in 1887. The market for agricultural machinery in general 
has grown in proportion as the home industry is better able 
to meet the demand. The value of agricultural machinery sold 
in 1888 was about £666,666, of which about £458,333, or 69 per 
cent., represent Hungarian manufacture, showing an increase of 
£41,666, or 10 per cent. on the previous year. Steam ploughs 
should have a large future before them, but their high price 
militates much against their extended use. Hitherto no means 
have been found of meeting this difficulty, as efforts, even when 
assisted by Government, to produce a cheaper article, have not 
been successful. A fair number of Fowler’s machines are, 
notwithstanding, in use; and a beginning has been made to 
hire out steam ploughs. 











THE SWING BRIDGE OVER THE RIVER DEE. 





On page 434 will be found a perspective view of the swing 
bridge, constructed from the designs of Mr. Francis Fox, 
M. Inst. C.E., and erected by Messrs. J. Cochrane and Sons 
over the Dee at Connah’s Quay, to carry the Manchester, 
Sheffield, and Lincolnshire Railway. We shall give further 
particulars in another issue. 








TENDERS. 


List of tenders received for the Hook, Southboro’, and Long 
Ditton sewerage :— 


£ 8. d. 
J. W. and J. Neave .. +» 13,895 6.6 
W. Neave and Son 13,819 18 9 
Holme and King.. + 13,211 11 10 
T. Adams cick: oe Xe Me ee ek: oe on 
Py § 3... 6s os 66 00 os 06 46 «3 EEE © 
aC os es 00: 06- a0 o0: 00 so 4s eS 2 
ITED we se “we 0s os ss et ss ce Be © 8 
8. Kavanagh ° . 11,575 111 
L. Bottoms .. i: ae ake: ope 11,882 0 0 
B. Cooke and Co. kk Mie ne ee ae oe. Oe re 
W. Cunliffe (provisionally accepted) .. .. .. .. 10,421 0 0 








DgaTH oF Mr, W. J. Fitze.—The senior constructor of Ports- 
mouth Dockyard has just died suddenly. He received his profes- 
sional education at Devonport, where he distinguished himself for his 
mathematical and mechanical attainments, and won a number of 
certificates from the Society of Arts. Having passed a very suc- 
cessful competitive examination, he was sent for further study to 
South Kensington. On the completion of his course of advanced 
instruction, he was appointed chief draughtsman at Devonport 
Dockyard, and was subsequently transferred to Portsmouth as 
foreman of the yard, and was enrolled as a member of the Corps 
of Naval Constructors. While in this ition he was entrusted 
with the building of the Colossus, and initiated the construction of 
the Trafalgar. “fie was subsequently promoted to the post of con- 


structor by Mr. W. H. White, and at the time of his death had 





charge of the new work of the yard, 
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RAILWAY MATTERS. 


-o new 7ft. driver express compound passenger loco- 

_ ped turned out at Crewe are doing excellent service, 

my have been running an average of 300 miles per day with two 
sets of enginemen. 


annesburg famine and the water and transport 

body over, or oak at the mines resumed, rain having 

ie n, ‘The lesson of the recent danger to a region fast filling up 

74 population ought not to be thrown away. Railways are 

i ratively needed, and should be constructed with all possible 

alnority. The day of the bullock team in South Africa for an 
energetic population has passed, 


A compounD locomotive for the Baltimore and Ohio 
Railroad has recently been turned out by the Baldwin Locomotive 
Works, of Philadelphia, Pa, It has four cylinders, a high and 
a low-pressure on each side; the former is placed above the latter, 
and both piston-rods are connected to the same crosshead. The 
cylinders are 12in, and 20in, diameter, 24in. stroke. Driving 
wheels 66in, diameter. The boiler is 60in. diameter, with a fire- 
box 9ft. long for burning soft coal. The engine is designed for fast 

ssenger service. The American Engineering News says the plan 
of construction has been patented by the Baldwin Works, 


Tue Highland Railway Company will, in the opening 
session of Parliament, introduce two Bills—the first for the con- 
struction of new lines, and the second for further powers. The 
new lines proposed to be constructed are from Fort-George Station 
to the main entrance to the Garrison at Fort-George, and from 
Chanonry Point by way of Rosemarkie and Avoch to Muir of Ord, 
Branch lines are also proposed to be constructed at the new pier 
recently erected at Hopeman. _In the second Bill, an extension of 
time is asked for the construction of the new Aviemore line. A 
Bill will, it is said, also be introduced for the construction of a new 
line from Garve to Ullapool. 


Ir seems to be a very curious fact that the proper 
lighting of railway carriages makes much more = ge any- 
where abroad than it does in this —- e have had no 
serious burnings asa result of the use of the wretched oil lamps 
used in most of our railways, but if we had a smash on any of 
the lines at night, these lamps might add to the horrors just as 
they have elsewhere. Then perhaps public opinion might force 
the railway companies to do something. A fatal accident of this 
kind jast spring bas driven the Argentine Railway po to 
improve matters of this kind, and already the following number of 
coaches have been ordered to be fitted with oil gas apparatus:— 
Buenos Ayres and Great Southern, 247; Buenos Ayres and Rosario, 
198; Central Argentine—Northern—37; and Buenos Ayres and 
Ensenada Port, 41. Vivi-cremation is a terrible thing, and now 
that railways are doing so well, surely more light might be put on 
without waiting for it as an argument. 


REFERRING to the question of the mean tractive power 
of a locomotive, the Ratlroad Gazette says all locomotives, even 
when they have the same boiler pressure, diameter and stroke of 
cylinder and diameter of drivers, do not have the same tractive 
power as the formula generally used would indicate. The reason 
of this is that the mean effective pressure is different for each 
design of valve gear, and it varies considerably from the assumed 
85 per cent, of the boiler — Some nger engines cut 
off steam in full gear at 184in., others at 2l4in. Freight engines 
vary from 20in. to 22hin. in full gear. It will thus be seen that 
the highest mean effective pressure, which is that considered when 
estimating the power of a locomotive to start a train—provided 
the weight is sufficient to hold the drivers to the rails—varies con- 
siderably, and should be determined for each case. No true com- 
parison can be made of the starting power of locomotives unless 
these differences in design are determined. 


A Boarp or Trapbr report has been issued on the 
collision that occurred on the 3rd of August at Llandudno Junce- 
tion, on the London and North-Western Railway. The passenger 
train, which was due to leave Llandudno at 12.40 p.m., and which is 
timed to meet a main line train at Llandudno Junction, ran past the 
branch line platform and struck a train of empty coaches which 
was standing in a siding, about 100 yards to the east of the plat- 
form at which it should have stopped. Colonel Rich says this 
collision was caused by the neglect of the engine-driver of the 
passenger train, who did not ascertain what brake his train was 
fitted with before leaving Llandudno, This man had been on duty 
nearly seven hours when the collision occurred. He believed that 
the train was fitted with the simple vacuum, which is applied by 
creating a vacuum with the ejector, whereas the train was fitted 
with the automatic vacuum brake, which is applied by destroying 
the vacuum, and when the guard tried to apply the brake, 
it was kept off by the large ejector, which the driver had 
put on, in the belief that he had to work the simple vacuum. 


A nice condition of things is thus described by an 
American contemporary :—‘‘Surely the best equipped railroads 
need better devices for —— the loss of fuel through the 
smokestack, and two or three of the largest roads are lacking even 
in the ordinary devices which reduce such losses. There is con- 
siderable excuse for not using much of the apparatus known under 
the name of ‘smoke consumers,’ and the use of some of them 
would indeed be bad policy; but there is little defence to be made 
for not utilising those well-known ordinary preventives to spark 
throwing which are generally used on the best roads in the United 
States, If any one will make a series of observations of the 
departure of the fast express and suburban trains from the 
Chicago station of one of the largest Western railroads, he will 
notice that the air in the vicinity of the locomotive is filled with 
sparks to an extent that rivals the old days of wood burners. The 
locomotives on the line referred to are noted for their pyrotechnic 
displays, and their reputation is old and well-established. It is 
strange that a railroad company can go on using devices for com- 


bustion that a large — of the railroads in the United 
States have long since discarded !” 


Tue following letter has been addressed by the 
Assistant-secretary (Railway as Board of Trade, to Mr. 
H. Oakley, secretary of the Railway Companies Association :—‘‘ I 
am directed by the Board of Trade to advert to your letter of 
April, 1878, on the subject of the early publication of intended 
alterations in railway passenger train service, in which you said 
that ‘the several companies will endeavour to publish any altera- 
tions they may make in their train arrangements at each station 
one week before the expiration of each month, and also advertise 
them as early as possible.’ Notwithstanding this assurance, the 
Board of Trade have from time to time received strong complaints 
with reference to the serious inconvenience caused to ngers 
who, intending to travel during the early days of a month, find 
their arrangements upset by a change of train service of which it 
was impossible for them to become aware from the ordinary 
channels of information. And several questions have been asked 
in Parliament on the same subject. The Board of Trade are fully 
aware that the alteration of one train may involve re-considera- 
tion of the times of many others, and that therefore every change 
has to be made with regard to many circumstances which it is not 
easy immediately to foresee. But they cannot believe there is 
any insuperable difficulty to prevent an arrangement between the 
several railway companies which will enable them them to publish 

tended changes of p ger service a reasonable time before 
they come into force, so that knowledge of such changes may 
be readily accessible beforehand. And I am desired to in- 
vite the Association to make every effort to secure such an 
arrangement in the interest and for the convenience of the travel- 
ling public,” 








NOTES AND MEMORANDA. 


Tue six healthiest places in gener and Wales the 
week before last were Birkenhead, Salford, Brighton, Nottingham, 
Norwich, and London, 


Tue deaths registered during the week ending November 
9th, in twenty-eight great towns of England and Wales, corre- 
sponded to an annual rate of 18°1 per 1000 of their aggregate popu- 
lation, which is estimated at 9,555,406 in the middle of this year. 


A PHysIoLoGist in France has been observing the 
working of flies in flying, and somehow has arrived at the conclusion 
that the wings of a fly make about 330 beats per second, and that 
such a fly can travel at the rate of a kilometre per minute. This, 
a French journal says, is equal to the velocity of an express train 
(37°3 miles). Assuming this to be so, then, it says that a fly could 
compass the earth’s circumference in twenty-eight days, 


In London 2659 births and 1350 deaths were registered 
during the week ending the 9th inst. Allowance made for increase 
of population, the births were 199, and the deaths 329 below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death rate per 1000 from all causes, which had been 
15°7 and 15°8 in the two preceding weeks, rose to 162. During the 
first_ six weeks of the current quarter the death rate averaged 16-2 
per 1000, and was 3°1 below the mean rate in the corresponding 
periods of the ten years 1879-88, 


Ovr of the 380,000,000 of which the population of China 
is, according to the latest official statistics, com , about one in 
ten is eng in agriculture, one in 100 is a bricklayer or mason, 
one in 120 is a tailor, one in 140 a blacksmith, and one in nine a 
washerman, while about one in 100 is a carpenter. All these 
classes are largely benefitted by, and increase and multiply with, 
foreign trade. Emigration has caused an increase in the population 
to a remarkable degree, The places of those who leave are soon 
filled up, and when the emigrants return with their wealth they 
react upon the general prosperity. 


In their report on the water supplied from the rivers 
during the past month, Mr. William Crookes, F.R.S., Dr. Odling, 
and Dr. C. Meymott Tidy say :—‘‘ Throughout the past month of 
October, the supply of water to the metropolis has continued to be 
of excellent and very uniform character, the proportion of organic 
carbon in any single sample of Thames-derived water examined, 
varying only from 0°135 to 0°155 part in 100,000 parts of the water; 
with a mean of 0°143 part, as against a mean of 0°138 part in the 
a month’s supply—the absolute difference of 0-005 part in 

00,000 parts of the water being wholly insignificant.” 


Ever since the Act of Parliament in the reign of 
George IV., regulating —- and measures, it has been 
that a cubic inch of distilled water weighed 252°458 grains at 
normal temperature. On this basis the capacity of the imperial 
standard gallon and bushel was based. Further tests have been 
carried out under increasingly careful circumstances, with the 
result of finally determining the weight of a cubic inch of distilled 
water at 252286 grains. The error reaches about 0:07 of 1 per 
cent. The authorities at the Standards office suggest that steps 
shall forthwith be taken for readjusting the national measures. 


At a meeting of the Physical Society, November Ist, a 
ee was read on ‘‘A New Electric Radiation Meter,” by Mr. W. G. 
py The meter consists of a long fine platinum wire attached 
to a delicate magnifying spring of the Ayrton and Perry type, and 
stretched within a compound tube of glass and brass. At the 
junction between the wire and spring a small mirror is ‘xed. 

ben the tube is placed parallel to a Hertz’s oscillator in action, 
the mirror is turned in a direction indicating an extension of the 
wire. The arrangement is so sensitive that an elongation of 
2teve0 Of a mm, can be detected, and when placed at a distance of 
a metre from the oscillator, the apparent extension is such as would 
correspond to a change of temperature of 0003 deg. C. By its aid 
the author has roughly verified Hertz’s statements that at con- 
siderable distances the intensity of radiation varies as the inverse 
distance, but before he can proceed further it is necessary to 
greatly increase the sensibility of the apparatus, and with a view 
of obtaining some suggestions in this direction, he exhibited it 
before the Society. 


AccorDING to an experiment by the Arkansas Agri- 
cultural Experimental Station on the effect of extra workings of 
the soil, made on four plots of an acre each, in all matters, except 
the number of ploughings and harrowings, treated exactly alike as 
to manuring and seeding, the variety of wheat sown being the 
Fultz, the following are the results:—Plot 1, ploughed only, the 
crop yielded was 16 bushels per acre; wee 2, ploughed once and 
harrowed once, the crop yielded was 184 bushels per acre; plot 3, 
—— twice and harrowed once, the crop yielded was 21% 

ushels per acre; plot 4, ploughed twice and harrowed twice, the 
crop yielded was 23} bushels per acre. The resultsare extremely 
interesting, as, if they can be substantiated by others, it is clear 
that good working of a soil tells with as much effect as manuring. 
There is in this experiment a gradual increase in the yield in 
almost mathematical proportion to the amount of labour expended 
in cultivation. Of course there is also the question of waaies the 
extra labour is paid for by the increase in the crop; but, putting 
that on one side, it will come as a — to many to learn that an 
increase of 45 per cent. in the yield can be obtained by good 
cultivation over one ploughing only. 


At a meeting of the Physical Society, on the 15th inst., 
Mr. Enright r d the reading of his paper on ‘‘ The Electrifica- 
tion due to Contact of Gases with Liquids.” Repeating his experi- 
ments with zinc and bydrocbloric acid, the author, by passing the 
gas into an insulated metallic vessel connected with the electro- 
meter, proved that it was always charged with electricity of the 
opposite kind to that of the solution. The electrical phenomena of 
many other reactions have been investigated, with the result that 
the gas, whether H,, C 0,, 8 03, S H., or Cl, is always electrified 
positively when ors from acids, and negatively when leaving 
a solution of the salt. In some cases distinct reversal is not obtain- 
able, but all these seem explicable by considering the solubility and 
power of diffusion of the resulting salts. Various other results 
given in the paper tend to confirm this hypothesis, Seeking for 
an explanation of the observed phenomena, the author could arrive 
at no satisfactory one excepting ‘‘contact” between gases and 
liquids, and if this be the true explanation, he hoped to prove it 
directly by passing hydrogen through acid. In this, however, he 
was unsuccessful, owing, he believes, to the impossibility of bringing 
the gas into actual contact with the liquid. rue contact 
only seems possible when the gas is in the nascent state. Some 
difficulty was experienced in obtaining non-electrified gas, for the 
charge is retained several hours after its production, even if the gas 
be kept in metallic vessels connected to earth. Such vessels, when 
sage filled, form condensers in which the electricity pervades 
an inclosed space, and whose charge is available on allowing the 
gas to escape. Soap bubbles blown with newly-generated hydrogen 
were also found to act as condensers ; the liquid of which, when 
broken, exhibited a negative charge. This fact, the author sug- 
ted, may explain the so-called “ fire-balls” sometimes seen 
uring thunderstorms ; for if, by any abnormal distribution of heat, 
a quantity of electrified air becomes inclosed by a film of moisture, 
its movements and behaviour would closely resemble those of fire- 
balls. A similar explanation was proposed for the phenomenon 
mentioned in a recent number of Nature, where part of a thunder- 
cloud was seen to separate from the mass, descend to earth, and 
rise again. ‘The latter part of pe Ee describes methods of 
measuring the contact potential di between gases and 
liquids, the most satisfactory of which is a ‘‘ water ——— and 
by its means the P. D. between hydrogen and hydrochloric acid 
was found to be about 42 volts, 








MISCELLANEA. 


It is fifty years to-day since the death of W. Murdoch, 
the early introducer of gas, 


Fire protection arrangements, for the protection of 
Barnum’s show at Olympia, have received the fullest considera- 
tion of the authorities, the premises being fitted up with a number 
of Merryweather portable toa fire engines, as well as hydrants 
and other fire apparatus, 


THE harbour works authorities of Santander give 
notice that on the 30th inst., at Madrid, Spain, public contract 
will made—that is, tenders will be opened —before the 
Ministerio de Fomento, for the works of excavation and dredging 
of rocks, stones, and mud from the Moluedo docks (ddsena), 
Santander, the engineer’s estimate being 450,929% pesetas = 


22, 


Sream pipe failures are now more frequent than any 
other of an engineering kind. On the 15th inst., as the men 
employed in the boiler-shop at the Naval Construction and Arma- 
ment Company’s works at Barrow were "ised breakfast, a steam- 
pipe burst, severely scalding six men who were close to it at the 
time. One of the men was blown a considerable distance, and 
died in great agony a few hours afterwards. The other men are 
in a critical condition. The pipe had only been in use three weeks. 


Tne practicability of mounting heavy guns after the 
style of the obsolete mortars is about to be tested at Portsmouth, 
by the org 7 Company, who have been lent the experi- 
mental gunboat Handy to carry out the experiments. The gun 
platform is to be strengthened to bear a strain of 100 tons, and 
the gun is to be mounted with an elevation of 40 deg., the present 
maximum being about15 deg. It is hoped that the weapons will 
bave an eleven mile range, besides being of special advantage in 
shelling a fortress, 


Our readers will no doubt remember the large set of 
Invincible centrifugal pumping machinery fitted up by Messrs. J. 
and H. tg at Aboukir, in Egypt, in 1888, for draining the 
lake. H.H. Mehemet Thewfik I., Khedive of Egypt, visited the 
works at Aboukir on September 18th, and he was so interested 
with the pumping engines and the works generally that he has 
been pleased to confer upon the senior partner the decoration of 
the Order of Osmanieb, and upon Mr. Herbert G. Sheppard, the 
resident engineer, the decoration of the Order of Meghidih. 


In July last full information was published respecting 
the Exhibition at Buenos Ayres of live stock, implements und tools 
for cultivation, machinery for the manufacture of produce, 
models and plans, that are open to British exhibitors. It was then 
notified that all entries must be made six months before April 20th, 
1890, the day fixed for opening the Exhibition. The Board of 
Agriculture have just received a further notification that the date 
of entry has been altered to January Ist, 1890. Intending 
exhibitors can obtain any information required concerning the 
Exhibition at the Argentine Legation, 16, Kensington Palace- 
gardens, London. 


THE coming cold weather will make people look round 
for covering material for water pipes, and of this we are reminded 
by the statement that a new cement made by the Eagle Noncon- 
ducting Cement Company has been adopted in several large 
mansions, and is now being used for coating the cold water pipes 
in a house which is being erected at South Nutfield, under the 
superintendence of Mr. A. H. Rees, architect, Redhill. The pipes 
are cased in wood and filled up with this cement, thus pro- 
tecting them from frost. The cement can be, we are informed, 
used by ordinary workmen, and the cost is little more than hair 
felting. A great advantage over felting, however, is that it can be 
applied to outside pipes exposed to the weather, and when coated 
with paint or black varnish they are kept dry and proof against 
loss of heat, 


OxyGeEn produced by the Brin process is now being suc- 
cessfully used in gas works for gas purification, Mr. Valon, 
Ramsgate, who had abandoned lime purification because the gas 
works are situate in the centre of the town, found that not only 
was the purification effected much more rapidly by using oxygen, 
but that only half the purifying space was required. ‘The crude 

as at Ramsgate contains 800 grains of sulphur per 100ft. of gas. 
This was reduced to eight grains, and the carbonic acid obliterated. 
The coals used at Ramsgate gave 10,000 cubic feet of gas per ton 
with a luminosity of 154 candles, For the purpose of revivifying 
the gas about three-fourths of 1 per cent. of atmospheric air was 
used, and the effect of this was to reduce the luminosity by 
24 candles. This luminosity was brought up by the introduction 
ot 2} to 3 per cent. of cannel coal. When oxygen was introduced 
Mr. Valon obtained from 8 to 3} candles of increased luminosity. 
So that, by introducing oxygen into his gas, Mr. Valon is credited 
by Mr. E. B, Ellice Clark with having been able to abandon the 
use of cannel, reduce his sulphur compounds to three grains, and 
is now carrying on a series of experiments whereby be has thus far 
ascertained that he can make, instead of 10,000 cubic feet of gas 

r ton of coals, probably from 11,000 to 11,500 of the same 
uminosity. 


THE ss, Sullamut has been recently launched from the 
building yard of Messrs, Schlesinger, Davis, and Co., at Wallsend, 
and was on Saturday last taken to sea for a trial of her machinery. 
The principal dimensions of the Sullamut are:—Length over all, 
382ft. 6in.; breadth, 42ft. 2in.; depth moulded, 30ft. 3in. She is 
built on the three-decked principle, and has a full poop, a long 
bridge, and a topgallant forecastle above the upper deck, Water 
ballast is carried in a double bottom fore and aft, divided into 
several separate tanks for convenience of trimming when the vessel 
is only partly laden. Accommodation for sixteen first-class passen- 
gers is provided under the poop and bridge decks, The engines, of 
the triple-expansion description, have been constructed by the 
Wallsend Slipway and Engineering Company. The cylinders are 
28in., 46in., and 75in. diameter, with a piston stroke of 54in, The 
boilers are double-ended, 13ft. Gin. diameter by 18ft. 3in. long, and 
work at a pressure of 1701b, to the square inch, The machinery 
worked, we are informed, with the greatest ease. The speed of the 
vessel, ascertained by four runs over the measured mile, was, we 
are informed, found to average 12°15 knots perhour. The Sullamut 
has been built to the order of Hajee Abdool Latiff Baladina and 
Hajee Joosub Peerbhoy, of Bombay. 


THE movement for the construction of the Forth and 
Clyde Ship Canal is now said to have taken definite shape. Next 
week meetings of the promoters of the different schemes will be beld 
to give practical effect to the undertakings. There are two routes, 
the direct route and the Loch Lomond, The former is expected to 
cost about £5,000,000 sterling, and the latter £8,000, The 
promoters have obtained an opinion from Mr. E, Leader Williams, 
chief engineer of the Manchester Ship Canal, who states that the 
proposed Forth and Clyde Canal is a work that, if carried out, 
would obviously be of great benefit to maritime commerce. in case 
of war the canal would be of national importance. It would form 
a safe harbour, uniting two seas on opposite sides of our shores, 
into either of which a fleet could steam asnecessity arose. it would 
also increase the strength of the Navy by the facilities it would 
afford in the defence of our coasts by bringing the Atlantic and 
German Oceans into connection by a deep ship canal of compara- 
tively short length. As faras can be judged by preliminary inves- 
tigation, there are no insuperable ditliculties to prevent the con- 
struction of the proposed canal of a size that would admit of the 
largest class of steam or sailing vessels. He approves generally of 
the Loch Lomond route proposed by Messrs. D. and T, Stevenson, 





and as to the cost, he sees no reason to doubt the correctness of 
Messrs, Stevenson's estimate, 



























SEMI-FIXED WINDING ENGINE. 











Ar the Windsor Show of the Royal Agricultural Society, 
Messrs. McLaren, of Hunslet, exhibited a semi-portable engine 
with the cylinders on top of the boiler, which we fully described 
at the time. The accompanying illustration shows a similar 
engine fitted with a windingdrum. This form isadmirably adapted 
for colonial use, the cranks on the drum shaft being intended 
for working pumps. The engine is so designed that it can be 
fixed either way about on the boiler as the purchaser thinks 
best. The engraving require no description, it explains itself. 
We need scarcely add that the workmanship and materials are 
of the best quality, and the design of the engine is such as to 
secure maximum economy. 

































































THE HIGLEY METAL-SAWING MACHINE. 

















which we copy from the Railroad Gazette, is for general machine 
hop use, and will, it is said, cut up to 54in. round. 

“ The secret of the satisfactory working of the saw is in the 
method of propelling it. The saw has holes near the periphery 
arranged like gear teeth, so that it can be driven by a suitably 
arranged train of gearing, leading from the pulley shaft. 
The saw revolves from the work upward, and as the power 
is applied near the periphery close to the strain of the cut 
instead of at the centre, a light steel saw soft enough to 
be filed can be used without buckling. The saw runs in 
guides, which keep it perfectly steady, and it is run at the 
speed of the regular milling cutter, about forty-five per minute. 
The frame which carries the saw is made to swing, so that | 
when the cut is through the feed is released by the friction nut | 
on the front side, and the saw can be swung back by hand and 
held in place until the work has been taken out and the new 
work put in, when the saw is lowered to the work and the feed 
engaged with the friction nut. The feed is operated from the 
worm on the main shaft, which drives the vertical shaft, and 
then through frictional gearing to the quadrant on the saw 
frame, so that the feed is started, stopped, and varied by the 
adjustment of the friction nut. In cutting hard metal the feed 
is adjusted to allow it to slip when the saw strikes a hard spot, 
to save the saw; and in cutting soft metal the friction is set 
up tight to give a heavy feed. The vice used on this machine 
is a strong steel screw vice. The saw works satisfactorily when | 

cutting one equare inch cross section per minute, and 
will average from fifty to a hundred cuts before requiring any 
filing. This machine is made for hand and power, and is 



































































































































THE machine illustrated by the accompanying engraving, 





useful in any machine shop for cutting round, square, or irregular 
shapes of iron and steel, instead of doing it in a lathe, 














MESSRS. J. AND H. McLAREN, LEEDS, ENGINEERS, 


cutting-off machine, or in the blacksmith shop. In boiler shops 
it can be used to good advantage for cutting off boiler tubes, as 
the cut is made without leaving any burr ; also in architectural 
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iron works for sawing beams, channel, tee, and angle irons. 
This is also made a portable hand machine by putting a crank 
on each end of the driving shaft instead of the pul'ey and leaving 
off the base, so that it makes a light, handy machine for outside 
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SEMI-FIXED WINDING ENGINE. 





| jobs of architectural ironwork. A railroad machine is made 
| which is a tight, portable machine for cutting off rails, capable 
| of cutting off a 60 Ib. rail in thirteen minutes.” 








BURTON’S SYSTEM OF HEATING CARS BY 
ELECTRICITY. 

THE accompanying figures illustrate Mr. W. Leigh Burton’s 
proposed system of heating railroad cars by resistance cvils. 
Each coil is enclosed in a cast iron case, forming the radiating 
surface, and provided with points for increasing the surface, as 
shown. The resistance wires are covered with dry powdered 
clay, for the purpose of absorbing the heat from the wires, and 
thus preventing them from burning out. The electric current 
supplied to the heaters has a pressure of 80 volts, and each 
heater is expected to use about 24 ampéres of current, each 
heater having a resistance of 35 ohms, it being found by 
experiment that such a current raises the temperature of a 
heater about 200deg. Fab. A sectional view of a car given by 
the Railroad Gazette shows the arrangement of the heaters 
under alternate seats on either side—fourteen heaters in all, 





calling for an expenditure of 34 electrical horse-power, the 
heaters being connected in “ multiple arc.” 
It is proposed to generate the current for these heaters by 
dynamos driven from the car axles, a surplus of current being 
| produced and stored for use when the car is disconnected from 
a train, or employed to illuminate the cars with incandescent 
| lamps. To heat a car standing in the yard, it is proposed to 
establish dynamos at the stations where cars are stored. 
| These heaters, once constructed, are expected to be permanent 
| fixtures, requiring no further attention. The moderate rise of 
temperature produced precludes all danger of fire, and it is 
impossible for the resistance wires to be burned, unless the sur- 
rounding clay is raised to the burning temperature of the wire. 








Tue gas made at the Perth Gas Works in October exceeds 
that made in the corresponding month of last year by 1,039,900 
cubic feet. The illuminating power of the gas for the month was— 
Maximum, 30°4 candles; minimum, 27°8; average, 28 9 candles, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opini 
respondents. | 


of our cor- 





COMBINING INDICATOR DIAGRAMS. 


Sir,—In my letter which you kindly inserted in your number 
for August 23rd last I showed how the diagrams from a three- 
cylinder compound continuous expansion engine are to be combined 
in order to forma single diagram comprehending the phenomena 
expressed in the three separate diagrams; and in order to render 
the demonstration simpler, I supposed that there was no clearance 
and no compression. I will now proceed to show how these circum- 
stances influence the combining of the diagrams, and will 


but with a mixture of steam and water—steam which in some 
phases is condensing, and water which in other phases is 
evaporating; and that machine will be practically more efficient 
which avails itself to a greater extent of those alternations. 
Thus, the boiling off of water by a cylinder, steam jacketted or 
not, into the condenser, is a certain loss; the boiling off of water 
by a cylinder during the expansion of the steam may, on the 
contrary, be a profitable operation ; and if, by carrying out the 
given measure of expansion in a series of successive cylinders, we 
can contrive things so that the re-evaporation takes place 
usefully, then it is evident we will obtain an increase of efficiency. 
But we cannot expect to understand such increased efficiency if 
we regard the steam as a permanent gas, and lose sight of the 
cardinal fact that it is continually balanced in unstable 





the conditions of the first example in my previous letter—that is, 
relative volumes of the three cylinders 1, 2, 4; steam cut off in the 
first cylinder so as to expand the steam in it to double volume; 
total expansion, 1: 8; initial pressure, 8 atmospheres; final pres- 
sure, latmosphere. Suppose the clearance to be one-twentieth the 
volume of the cylinder. In order that the steam in the high-pres- 
sure cylinder be expanded to double volume, the cut-off must take 


quilibrium on the critical point, ever condensing and ever re- 
evaporating. ROBERT GILL, 


ting. 
Palermo, November 11th. 


THE ARMAGH RAILWAY ACCIDENT. 


Sir,—I have read the article which appears in your last issue, 
p. 415, with very great interest, more especially as it refers to an 





place at nine-twentieths of the stroke. The length of the high-pres- 
sure diagram will represent nineteen-twentieths of the final volume | 
of the steam in the high-pressure cylinder. Hence in plotting this | 
diagram we must place it at a distance equal to one-nineteenth of | 
the stroke from the line of —_ of volumes. Thus in the figure— | 
08 being the line of zero volume—the extreme left corner of the | 
diagram will be at a, representing by a} the stroke of the piston, | 


and by 8b the volume of steam in the cylinder at the end of the | 


stroke. Steam is cut off atc, 8c being equal to half the final volume 
in the cylinder. Consequently, at the end of the stroke the pres- 


im t matter which has not previously been mentioned in 
print-—namely, the cause why upon June 12th the engine failed to 
get to the top of the incline. It is very easy to say that it was 
‘want of proper management by the driver;” but, as your article 

ints out, there is no proof that this was so; and when the 
incline, weight of train, and class of engine are taken into account, 
it will be seen that the driver did well to only permit the steam 
pressure to fall 51b.; and I am quite of your opinion that there 
was another cause for the engine coming to a final stand in the 
way it did. Having been engaged on the side of the railway 


sure will have fallen to 4 atmospheres, or to the pointe, The inter- | servants, I do not consider myself at liberty to publish the results 


mediate receivers are supposed to be indefinitely large, so that the 
pressure in them remains constant; during the exhaust, therefore, 
the indicator gives the horizontal line ef. In order to fill the clear- | 
ance space with steam of the initial pressure by the end of the 
return stroke, we must shut off the exhaust when nine-tenths of 
the steam has left the cylinder, so that the volume 4 will be com- 


é 


from 4 to 8 atmospheres. The diagram of the high-pressure 
cylinder will be thus ace fa. 

It is well to remark here that although the volume of steam in 
the cylinder at the * of cut-off is 8c, equal to half the contents 
of the cylinder, still the volume of steam at the initial pressure 
taken from the boiler at each stroke is only ac, because the clear- 
ance space 8a is filled with the exhaust steam reserved for the 
purpose, and compressed. It may be shown also that this process 
does not involve any loss of efficiency excepting as regards size of 
engine. In fact, if we imagine that there were no clearance, the 
steam admitted to the cylinder would be still ac, but the expansion 
curve, instead of ce, would be ch, owing to the smaller initial 
volume; on the other hand, no compression would be required in 
this case, and the exhaust line would continue horizontal to g. 
The diagram would therefore lose the area che, and gain the area 
agf. These two areas are equal, which shows that clearance does 
not involve a loss of efficiency, provided the compression be so 
regulated as to fill up the space with steam of the initial pressure. 
The only difference is, that without clearance a shorter stroke or a 
smaller engine will be required for obtaining a given power with a 
given amountof expansion. Of course this is only approximately 
exact in practice, as it —~ s the pressure to vary inversely 
asthe volume. But it is well-known that the actual law of expan- 
sion, in the conditions which obtain practically in ordinary steam 
engines, is not far removed from that of perfect at constant 
a ogame” Anyway, in this investigation such is supposed to be 
the case. 

In order that the pressure in the intermediate receiver should 
remain constant, the steam admitted to the intermediate pressure 
cylinder must be equal to that exhausted from the high-pressure 
cylinder in volume and in pressure. : Imagining, as before, that the 
cylinders are all equal in diameter to the high-pressure one, 
and that the increase of volume is brought about only by the 
length of stroke, the exhaust line e f of the high-pressure cylinder 
must represent the admission into the intermediate pressure 
cylinder, and 4 f will represent the clearance in the latter cylinder. 

. As in the case of the high-pressure diagram, the volume of steam 
expanding in the cylinder will be represented by that of the steam 
admitted, plus that of the clearance space ; albeit the volume of 
steam consumed, taken from the receiver, is represented by the 
full pressure portion of the stroke only. The volume of steam 
expanded in the intermediate pressure cylinder will therefore be 
4 e, and at the end of the stroke the pressure will have fallen to 
2 atmospheres in i, the volume being doubled. The exhaust into 
the second intermediate receiver will be indicated by the horizontal 
line ¢ &. To fill the clearance space 4 f with steam at 4 atmo- 
spheres, we must cut off the exhaust at 4, 2 & being twice 4 f; 
> tom the volume 2 £ of steam at 2 atmospheres will become 4 f at 

4 atmospheres, the diagram of the intermediate pressure cylinder 

being fe i & 7. By similar reasoning the diagram of the low- 
pressure cylinder will be found to be £i 1 m k. The clearance in 
the low-pressure cylinder being represented by 2 %, and the com- 
pression in the same by m 1, equal to twice 2 £; so that the 
volume 1 m at 1 atmosphere is compressed into the volume 2 & at 

2 atmospheres. 

It will be seen that the combined diagram aci/m a represents 
precisely what would have taken place if the given amount of 
—— had been carried out in a single cylinder having a final 
volume four times that of the high-pressure cylinder, in which the 
steam had been cut off when the piston had moved to the point ¢, 
and the exhaust shut off for compression at the point m. 

If we suppose that in the equivalent single cylinder there were 
no clearance, then the volume of steam expanding would be a c 
instead of 8 c, and the expansion curve would be c A x o instead of 
ceil, On the other hand, no compression would be required, and 
consequently the exhaust line would continue horizontal to p, the 
diagram would lose the area ce ilo x he, and gain the area 
mgafkm. These two areas are equal, and hence also, in this 
case, the clearance and corresponding pressi jon no loss 
of efficiency; only that, without clearance and without compres- 
sion, the same measure of expansion and the same power would be 
obtained with the stroke p o instead of with p l. 

We have thus another illustration—that, provided there be no 
drop of pressure between the cylinders, the effect of the steam is 
precisely the same, given the same measure of expansion, 
whether this be carried out in one cylinder or in any number of 
cylinders; and that the su a of the compound engine is to 
be explained only by considering that our steam engines do not 





of my own examination, but I think some attention should be 
given to the subject of dividing trains, not only in that case but in 
others. 

The conductor of the train has been seriously blamed for 


| dividing, when he found that the engine was unable to take the 
| whole train forward; but I think it should be known that he 
pressed into one half, or into 49 = 8a, the pressure increasing | 


obeyed the rules. Not only do these rules give authority to 





Volumes 


divide, and leave a part of a train upon a single line; but they are 
very clear as to the returning of the engine, and as to the rear 
guard not permitting a following train to push the remaining part 
of the train forward. 

Here is a copy of Rule 370, which is approved by the Railway 
Clearing House, and is in force upon every railway in the 
kingdom :— 

**370a.—When a portion of the train is left upon the single line from 
accident or inability of the engine to take the whole forward, the engine- 
driver must not, if he be in possession of a ticket, return for it except 
by written instructions from the as bed in Rule 216, and 
Siting tain gaehing % Chaed. iS tae eageotiter Ss ts foomemen 

ie 1c ver on 
of the staff, he may return to the rear portion of his train without 
obtaining instructions from the guard authorising him to do so.” 

In view of the Armagh disaster and of the blame which has been 
ee upon the man who divided the train, it would, I consider, 

a great advantage if the companies would withdraw Rule 370a, 
as so long as it remains in tbe rule books there is a fear that it may 
be acted upon, and it is certainly better to strike out all rules 
which it would be unsafe to obey. It would also be a great advan- 
tage if every train—especially those not fitted with an automatic con- 
tinuous brake—were provided with hand scotches; the importance 
of these scotches in cases where dangerous brakes are in use has 
long been known. As far back as May 3rd, 1881, Sir F. Bramwell 
and Mr. Cowper strongly urged the use of hand scotches in case of 
brakes which only remained on for two minntes. At Armagh, 
however, scotches were still more necessary, as the train was 
fitted with Smith’s simple vacuum brake. That brake was applied 
the moment the train came to rest, and acted well. It held the 
train safe enough until the brake pipe was uncoupled, when, of 
course, its power was =e. Therefore, it will be seen that what- 
ever faults there may be in Rule 370a, or of the servants, the true 
cause of the disaster was that the train was not fitted with an 
automatic continuous brake. CLEMENT E. STRETTON. 

40, Saxe Coburg-street, Leicester, November 19th, 





RAILWAY EXPENDITURE. 


Sm,—In the preparation of a paper on locomotive repairing, I 
had occasion to draw up a ptt table to. the one published in 

our issue of the 15th inst., my figures being derived from the 
te yencly reports courteously placed at my disposal by the secre- 
taries of the several companies. Comparing the two, I find the 
Great Eastern is the only one out of eight in which the figures tally. 
On the London and North-Western the cost of repairing is given as 
684, compared with £209,527 in the report, making a differ- 
ence of £3 ls, 8d. engine and ‘09d. per train mile. The Mid- 
land, on the other hand, is charged with £175,857, compared with 
£183,097. The Great Northern return forty-three duplicates, and 
the Lancashire and Yorkshire forty-seven, increasing the stock in 
each case to 848 and 1025, and giving a proportional reduction in 
cost per engine. Apparently £3500 for alterations to worksho 
has been added to the amount of repairs on the Caledonian. It 
seems hardly fair to charge the whole to one half-year, 

I might add many more, but the above will serve my purpose. 
It will doubtless be of interest to many of your ers if Mr. 
Stroudley will explain these discrepancies; and if he will give the 
basis for proportioning the amount charged for general superin- 
tendence—if it is owing to that, that the amounts exceed those 
given by the companies themselves. HARBREK, 

Newcastle-on-Tyne, November 16th. 





RAILWAY SERVANTS’ EYESIGHT. 


Sm,—In your issue of the 25th October last reference was made 
to the recent congress of the Associated Society of Locomotive 
Engine Drivers and Firemen, which was held at Leeds, and at 
which a series of resolutions were passed relating to the necessity 
for continuous brakes, block system, and other matters regarding 
safety. The resolution to which I wish now more especially to refer 
is as follows :— 

“That this meeting directs the attention of the companies and the 
public to the unpractical methods adopted for tes the eyesight of rail- 
vm b men by means of the ‘dot and wool’ test, an Rew ng the testing of 
oe Ey 

upon the railwa: Xu at any ni ances ; 
3 that in every case . which a meena this Society is disc or 
reduced on account of the ‘dot and wool’ we have such member 








work through the agency of an even approximately permanent gas, 


carefully examined by an expert surgeon, and if he reports that the 








member's sight is not defective, the railway co: 
practical ert with in the Lf tem oeent fe hove . 
pany and of this Society.” — 

The unpractical character of the tests employed, and in too man 
cases the unfair and improper way in which those tests are appli 
have been a subject of constant discontent amongst all classes of 
railway servants for several years past. Every case of a man bein 
discharged or reduced on account of the dot and wool test natural! 
leads to increased discontent and friction, and the time has eer 
arrived when, both in the interests of the companies and of the 
men, this question should be fully discussed, and a great and un- 
necessary cause of trouble removed, before it has time to grow to 
more serious dimensions. 

The “dot” test consists of seeing dots about a quarter of an inch 
square upon a card at a distance of 15ft., and it is then supposed 
that the man can see a target 6ft. square at 1000 yards, and he is con. 
sidered to have good sight. That is the theory; now for the prac. 
tice. Many engine-drivers are unable to count the dots at 15ft 
but they can without any difficulty see signals at 500, 1000, and 
1760 yards; on the other hand, there are persons who can count 
the dots without any trouble, but they are perfectly unsafe to be 
on an ine, as they cannot see signals at the necessary distances, 
Another important point is the time when the test should be made: 
many men can pass when they go on duty, and also when they 
have been on duty thirteen hours; but if tried at the end of twenty 
hours they will fail to see the “dots,” but can still see signals at a 
mile off. The question is what should be done with he & man— 
is he to be discharged or reduced ? 

Sometimes a man is tried with the sun shining full in his face: 
at other times the sun shines on the test card. Other cases have 
taken place of a man having one eye covered for four minutes 
during the testing of his other eye, then when the cover is changed 
the eye which has been so long in the dark, and often pressed upon 
by the hand, fails. 

The “ wool” test consists of about fifty shades of wool which the 
men have to match, sort, and name, and if they fail in this work 
they are called ‘‘colour-blind”—the tests are sometimes made by 
gas light. 

It is an open secret that numbers of railway men when they have 
failed with the ‘‘ wool test” on one occasion, go to young ladies who 
are engaged in Berlin wool shops and take lessons as to colours 
and wool, and when tested a second time, they pass the companies’ 
colour tests in grand style. It must not for one moment be sup- 

that I, or the Society in whose behalf I write, desire to see 
he test made less severe, or that we wish to see men at work with 
defective sight. Railway men know the danger of that too well. 

We contend that in practice the ‘‘ dot and wool” test is neither 
eee nor safe, because a man may pass both perfectly and yet 

unable to see his signals; we think that with an unobstructed 
view a driver should be able to see a train or engine in front of him 
at a mile off, and that he should beable to see Is at 1000 yards 
or other y and practical dist , both by day and by 
night. The men also consider that the testing of sight is an 
important scientific matter which requires an expert surgeon to 
understand and apply, and they are of opinion that foremen and 
chief clerks are not the proper men to make the tests. 

I have now placed the actual facts before you, and shown the 





al 5! 





cause of the present discontent, and trust that some expert surgeon 
will take up the subject from his point of view. e matter 
uires full and fair discussion, a 


8 I trust, in the end, that a 
full, fair, and severe practical test will be adopted for railway 
servants’ eyesight. CLEMENT E, STRETTON, 
Consulting Engineer, Associated Society of 
Drivers and Firemen. 
Society's Office, 44, Park-square, 
Leeds, November 20th. 





FAN EFFICIENCY. 


Srr,—In your issue of 11th January, page 39, you have given 
drawings of fans for the purpose of ventilation. In the first draw- 
ing 1 consider that the space between the tips of the fans and the 
casing is too confined for its most efficient working. I recently had 
a fan made for a certain purpose, small indeed in comparison to 
these, but the principle of it will hold good for any size. It has 
eight blades or fans, and each overlaps the other about 3in. The 

between them at the exterior tip is, say, din. In marking off 
the casing I proceeded as follows :—I made a circle with tips of blades 
as radius and divided it into eight equal parts and marked it 1, 2, 
&c., to 8, in the way the fan was to revolve. Through these points 
lines were drawn outwards 
from the centre. At point 0 
or 8 a mark was made having 
just sufficient clearance for tips 
of blades, At point 1, 4in. 
were marked off ; at point 2, 
8in.; at point 3, 12in.; and so 
on, increasing 4in. at every 
division to point 7, which was 
28in. From that point the 
passage expanded both ways. 
A curved line was then drawn 
through these points, and to 
which the casing was after- 
wards affixed. This fan is 
driven by a belt, and requires very little power to drive it. Speed 
about 290 revolutions per minute, and diameter over tips of blades 
about 3ft. No noise or sound is perceptible from its working 
except the belt on the driving pulley. The sketch above gives the 
idea. The Capell fan on the same scale and —- would be 
over 7ft. between the tips of the blades and casing at the part 
marked 7 in the sketch. Wo. Perticrew. 

Brisbane, Queensland, October 5th. 








CARBONATED BEARINGS, 
Sir,—I think if the bearings of dynamos, and other machinery, 


were to be carbonated, a might be prevented. I may 
mention that I had some rings of some shafting carbonated 
some years ago, and also have some metal lined pulleys, which are 
a@ great — and are so clean that there is no mess of oil or 
grease. I think that carbon cores for casting are the test 
improvement in cores made for a long time, and there ought to be 
a large demand for them, if they could be made at a reasonable 


price, E. R. Daz, F.S.Se, 
Sherborne, Dorset, Nov. 19th. 





RAILWAY SUMMITS, 


Sir,—I beg to take the opportunity, through the medium of 
your columns, of thanking two correspondents who so kindly 


answered in your last issue a letter I wrote in the number for 
November 8th, on the subject of railway summits. The valuable 
list given by Mr. J. Seymour Allen will be of great service to me, 


also the fact of having been recommended to Messrs, Foxwell and 

Farrer’s book by your correspondent, ‘A. T. W.” There is a 

slight discrepancy in the height given in Mr. Allen's list, and that 

ia Meee, Foxwell and Farrer’s work of the summit on the High- 

land Railway near Struan or Dalwhinnie. The former quotes 

= = the latter 1476ft. above sea level, C. H. H. 
ov. o 





WARREN’S TREATISE ON MECHANICS. 


Sm,—In THE ENGINEER of November 15th there appears a criti- 
cism of my “ Elementary Treatise on Mechanics: Part I, Statics. 
In that criticism there is an unfortunate misapprehension, which 


I think, it is only fair to me to remove. The book criticised, you will 
observe, is only the first part of an ‘Elementary Treatise on 
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The second part, on dynamics —to use the old name 
will, | hope, soon be in the hands of the public. In it will be 
found a full treatment of such equations as 4 Mz? = Ws, and 
also an account of the pendulum. he examination papers which 
contain questions on such subjects as these, were merely printed 
at the end of the statics for the convenience of students, while 
Part 1J.—on dynamics—was in preparation. Isaac WARREN, 
11, Trinity College, Dublin, November 19th. 


Mechanics.” 








FORCED DRAUGHT.! 
By J. WittiaMs, Birmingham, 


Tur advantages which may be derived from the use of a fan or 
other mechanical means to supply the necessary amount of air 
for the combustion of ordinary fuel in steam boilers, was long 
ago recognised by some of the highest scientific authorities; 
but only within a comparatively recent period has it received much 
attention on the part of practical engineers. This is, perhaps, owing 
to the fact that foreign competition has only recently made itself 
felt among the users of steam power at home, and economy in every 
department has to be studied to enable them to compete success- 
fully with their foreign rivals, and as the successive improvements 
which have been introduced in tion with the steam engine 
continually Jessen the margin of progress in that direction, there 
has of late been more attention given to the boiler than it hitherto 
received, and it is probable that the intelligent application of forced 
draught to steam boilers generally, and marine boilers particularly, 
is likely to mark an important advance in the direction of economy. 
All boilers whose furnaces are supplied with air by mechanical 
means, or by means additional to the natural draught induced by 
the current of hot gas in the chimney, is usually spoken of as 
working with forced ap ap and it is in this popular sense that 
the term will be used in this paper; but, strictly speaking, I think 
that the term “forced draught” should only apply to those 
instances in which the rapidity of combustion is in excess of that 
usually obtained with natural draught. There are several 
methods by which the principle of forced combustion may be 
carried out, and among the princi or hitherto most commonly 
adopted, are:—First, heating the air supply before its introduction 
to the fuel by utilising the heat remaining in the hot gases after 
their e through the tubes of the boiler. This idea has been 
carried out in great toe of detail by Mr. James Howden, 
to whom has descended the mantle worn by the late Mr. Wye 
Williams, who preached the ‘‘ gospel of combustion” with untiring 
assiduity about half a century ago. A modification specially 
adapted to conversion of boilers originally d ig for natural 
draught, or to the new boilers where the space is too limited to 
permit an air heating chamber, is the introduction of air to the 
tires direct from the fan through an air casing on the front of the 
boiler. This plan, with various adaptations, seems to be growing in 
favour in the North of England, and though other claimants 
exist, I believe it is generally conceded that Mr. Howden originated 
the use of the casing on the front of the boiler, for conducting 
the air to the fires and utilising the heat radiated from the front 
portion of the shell. In this arrangement the admission of air 
to the fuel is through valves, a system which permits the 
attendant to regulate the rate of combustion by controlling 
the quantity of air admitted separately above and below the 
fire-bar:. Another method of forced draught is by supplying 
the air under pressure to the ashpits of the furnaces; this is a 
very old way of applying the principle, and I believe was first 
used other than experimentally in America, where it may still be 
found in operation on board some of the river boats. This system 
does not appear to have been very successful on this side of 
the water, until taken in hand by Ferrando, and under the 
style or title of the Ferrando system, seems to have met with a 
certain measure of success in burning small and inferior classes of 
coal, but so far as I can learn there is very little reliable informa- 
tion accessible to the public in connection with it, and from what I 
could gather during an inspection on board one of the ships fitted 
with it, and a talk with the engineer in charge, its d 








experience of others, inducing the draught is to me decidedly pre- 
ferable to closing the stokehcld, though one of its most objection- 
able features is common to both, that is, the absence in any of the 
present arrangements to efficiently provide against the strong 
current of cold air rushing through the furnace and tubes when 
cleaning a fire, but I do not regard the provision of a remedy for this 
as offering any insurmountable difficulties. The advocates of 
induced draught re its application to marine boilers, point to the 
results obtained in | tive boilers ashore, but they do not 
point out that the working conditions of the two types of boilers 
are very different, as the locomotive boiler fire is never cleaned 
when going full speed, because the runs are made short enough to 
permit this operation to be done during the intervals when the 
engine stops at a station. A fan for inducing the draught would 
ater my require to be much larger, or run faster, than one 

orcing it, as the products of combustion would be more bulky 
than the volume of air entering the furnaces, and the temperature 
of the gases dealt with would place the working conditions of the 
fan at a disadvantage ; but an open stokehold is a much more com- 
fortable place for men to work in than a close one, and in discuss- 
ing the relative merits of any system I don’t think that what an 
eminent North-country engineer calls the ‘‘human factor” should 
be entirely eliminated from our consideration. 

e dang diti which men work under in closed stoke- 
holds have furnished some startling illustrations recently. The 
detail of some of them may be learned from the newspapers. I 
have had opportunities in various parts of the world of seeing 
many of the systems of forced draught which have been fitted in 
steamers for the purpose of increasing the boiler power or of 
economising fuel, some of these displayed a considerable amount of 
perverted ingenuity; one which came under my notice enabled 
the ship to burn 18 per cent. more coal on a knot less 8 ' 
In another one elaborate and expensive apparatus was employed 
to quicken the draught by sending a jet of cold air into the 
funnel somewhat in the form of a gigantic steam jet about 
Qin, diameter. Perha it is soutien to add that this 
unique method of cooling the funnel failed to produce the 
effect intended by its sanguine inventor. I have been in some 
very dissimilar ships, which was fitted with forced draught on Mr. 
Howden’s system to effect the same objects as the foregoing; some 
of these ships were of the type usually described as ocean tramps, 
others were nger ships, and my experience leads me to believe 
that it is well adapted to all classes of ships. The arithmetical 
proof, which I have seen and heard so often, of the small gain 
derivable from moderately heating the air supply would be more 
convincing to me if I had never observed the effect which this 
heating produces in quickening the combustion, or if I had never 
seen equally satisfactory proof given—with figures—to show that 
steam could be as economically expanded in one cylinder as in two 
or more ; but some shipowners had the temerity to adopt multiple 
cylinder engines in spite of the tigures, and the result has been the 
same as it has been in the majority of those ships where Mr. How- 
den’s —— has been adopted, and placed in fair comparison with 
other ships doing the same work, My first practical acquaintance 
with boilers whose draught was produced by mechanical means 
was with two large ones constructed to work at 100 1b. pressure 
with natural draught, and after working under these conditionsabout 
four years was subsequently among the first of those which have 
been fitted with apparatus to work with forced draught on Mr, 
Howden’s system. Each boiler was 16ft. diameter and 10ft. 6in. 
long over all, containing 284 tubes 3hin. diameter and 7ft. 4in. 
long, or seventy-one tubes to each of the four furnaces ; there was 
about 2400 square feet of heating surface, and 80 square feet of 
fire-bar to each boiler. These proportions enabled the boilers to 
maintain steam steadily for ordinary compound engines indicating 
1300-horse power on a consumption of twenty-six tons fairly good 
Welsh coal, so that there was not such a large margin of possible 
improvement to work upon as would be the case in a more 
uneconomical boiler. When the alteration was made the - 
surface was reduced one-third by substituting shorter fire- 
The exceptional nature of the coal put on board at Birkenhead 
made the result obtained on the first outward voyage to India less 











to be largely due to the very practical manner in which all the 
details for working have been arranged. A noteworthy feature 
was the insertion of a glass in the ashpit door, I felt sure, on 
seeing it, that this peep-hole had been the salvation of many fire- 
bars. A third way of increasing the ew by rapid 
combustion is that known as the closed stokehold system, which 
has been so extensively adopted in our own and other Government 
ships. To practical sea-going engineers it is difficult to account 
for the preference shown by the authorities to this over some of 
the other methods, the evil results likely to follow cleaning fires 
with moderately dirty boilers must be apparent to most practical 
men ; and I think it is difficult to imagine worse treatment to a 
boiler, than to permit a volume of cold air under pressure, whose 
area equals that of the fire-door, to rush into the back end of a 
hot boiler. Itis doubtful if any boiler could be constructed to 
remain tight under such treatment very long, and it is not probable 
that high rates of combustion—for lengthened periods such as 
obtain in foreign-going merchant steamers—and the full advantages 
derivable froma reduction in the size of the boilers, which this renders 
ible, will ever be satisfactorily realised with a closed stoke- 
old, unless means are adopted to prevent this inrush of cold air 
when cleaning fires. I noticed on board the City of Paris, before 
that ship left Glasgow, that some provision had been made for 
this, and it would be very interesting to know the result. I have 
little doubt that it is a step in the right direction to enable boilers 
to work for lengthened periods in a closed stokehold, 
at high rates of combustion. As far as I am aware, the City 
of Paris was the first ship with a closed stokehold whose smoke- 
boxes are separated and fitted with dampers in the uptake, to 
regulate the emission from, and consequently the air admission to, 
each furnace when cleaning afire. From the manner in which the 
working of these dampers was arranged, I felt that possibly the 
engineer on watch would have to look after the firemen when 
— a fire to see that they made use of the appliance, as 
it would be difficult for them to resist the temptation of leaving 
the damper open, if, when cleaning a fire, such a course would add 
to the comfortable performance of that —— trying operation. 
The last, but by no means the least, I shall mention, will be the 
system of induced draught by causing a partial vacuum in the up- 
take by the use of a steam jet or fan, or its equivalent; the steam 
jet under various forms is ios ergs the simplest, most widely 
adopted, and best known method of increasing the activity of the 
fires by quickening the draught, but its use is out of the question 
in marine boilers where = is a primary consideration. On 
the other hand, I think that exhausting the uptake by mechanical 
means has much to recommend it, and perhaps I may say that 
the most painstaking, scientific, and extended series of observa- 
tions relative to the combustion of fuel under steam boilers ever 
undertaken under practical working conditions, and placed at the 
disposal of the public generally, has been in connection with this 
— in America, and the substantial lesson taught to the 
observer seems to have been the utility of heating the air supply 
before it enters the furnace, and after trying various more or less 
well-known means to obtain economy by the employment of air 
jets above the fuel, he sums up thus: ‘ Aside from the one con- 
spicuous saving by returning to the furnace in a warm blast, a part 
of the heat of the gases of combustion after they leave the smoke- 
box, no gain of so much as 5 per cent. over reasonably good ordi- 
nary practice can be so much as fairly hoped for.” Again in 
another place, speaking of a warm blast apparatus—not Mr. 
Howden’s I may remark, but similar in principle—he says: 
“This warm blast 4 prope seems to afford a means of securing a 
net saving of 10 to 18 per cent. over the best obtainable practice, 
with natural chimney draught, and with air supplied to the fur- 
nace at usual external air temperatures.” But apart from the 





1 Read before the Institute of Marine Engineers, October 19th. 





fa ble than was expected, but as the shi never burned 
North Wales coal before, any estimate of the efficiency of the 
alterations would be questionable if based on this in the absence 
of more comparative data, Not so with South Wales coal, which 
was the principal fuel burnt in this ship before the alterations, and 
my estimate of the utility of these is Toned on comparisons drawn 
by observing the consumption of South Wales coal under the 
different conditions. The Vauxhall coal taken in at Birkenhead 
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air spaces, under exactly similar conditions, shows that this was 
the right sort of firebar to use if more air space had been allowed— 
a space of j;in., say. For the preservation of the bars with a 
closed ashpit, it is important to pay attention to the manipulation 
of the valves for admitting the air above and below the fuel; and 
while the air pressure is on, it is necessary to see that one 
of the bottom valves is always more or less open at the same 
time as the top one, otherwise the air blowing on top of the fires, 
with no draught underneath, will cause injury to the fire-bars by 
overheating them. Care should be taken to rake out the ashpit 
immediately after cleaning a fire, so as to keep the ashes well away 
from the bars. ‘The fire-bars should be fitted tight sideways, and 
after putting in a set of bars—say jin. thick at ends—it will be 
frequently found that, after getting in as many bars as possible, 
a space will be left perhaps 4in. wide. Instead of adopting the 
usual plan of distributing this s between all the bars, it will be 
found better to fill this space with a couple of thin bars, which will 
prevent the other bars bending. For this purpose it will be found 
useful to carry a set of wrought iron bars fin. thick. The number 
required averages about one and a-half for each furnace, or nine 
for six furnaces; and if a little attention is paid in fitting the bars 
in this manner, their durability will be largely extended, and water 
ashpits found to be an unnecessary refinement at rates of combus- 
tion certainly up to 501lb. per square foot; and probably much 
higher rates could be continuously maintained, if the difficulty of 
removing the clinkers could be overcome. 

In working the fires I have found that a thick fire gives better 
results in ordinary work than a thin one, probably owing to the 
necessity for opening the fire-door occurring less frequently, and 
the fire not burning in holes and admitting an excessive quantity 
of air; in large furnaces a fire about 10in. deep with a slight slope 
from fire-door to bridge—and contrary to the usual practice with 
natural draught thickest at the bridge end—will give good results. 
Care should be taken to prevent any opening between the wing 
bars and the sides of the furnace, as the fires will always burn in 
holes sooner in the wings than elsewhere. The great obstacle to 
the lengthened maintenance of high rates of combustion with 
ordinary coal—say, rates exceeding 35 lb. oe square foot per hour 
—is the rapid accumulation of clinker; all the movable bars with 
which Iam uainted offer no solution to this difficulty, as they 
are quite unsuitable for high rates of combustion, owing to the 
receptive area I have before mentioned bearing a larger proportion 
in these than in ordinary bars, causing them to get overheated 
and burning or sticking in their work. With decent coal 
an average rate of 301b. can be maintained with the fires cleaned 
atintervals of twelve hours, but some of the inferier coal burnt in the 
merchant service will not run six hours at this rate. In view of this 
| contrivance which can get rid of clinker as soon as it is formed 

ill be a great stepin advance, and enable boilers to be made much 
smaller than they are at present to continuously develope a given 
power; and bearing in mind the ease with which I have seen one 
and a-half cubic foot of boiler shell develope an indicated horse- 
power in some of the Clan Line ships fitted with forced draught, I 
———— anticipate the time when this proportional capacity of 
boiler will be accounted a usual standard, applicable to large 
marine boilers of the ordinary — type, and that.this 
great saving in space will not beat the expense of the durability of 
the boilers or economy of fuel. 

With regard to the durability of boilers working with forced 
draught, I must say that I have seen nothing to lead me to infer 
that high rates of combustion are harmful to the boiler when pro- 
vision is made, as in Howden’s system, for avoiding sudden and 
violent changes of temperature on opening the fire-door. In fact, 
my own experience points the other way, and rivetted seams in the 
combustion chamber which could never be kept tight with natural 
draught, gave no trouble after the forced draught apparatus was 
fitted. The explanation which occurred to me was that with 
natural draught a strong current of air passed through the furnace 
when cleaning a fire, and impinged on the seams in question, 
which were in line with the centre of the low furnaces. -With 
forced draught this current was much less, owing to the obstructions 
offered by the air-heating chamber in the uptake and the spiral 
retarders in the tubes, and this reduced current of air did not chill 
the seams so much as the stronger current. I think it very un- 
desirable for one who professes to believe in the utility of forced 
draught to attempt to discuss the subject publicly without taking 
notice of a leading article which appeared in THE ENGINEER some 
time ago, in which the statement occurs that ‘‘ all reason, and 
analogy, and experience go to show that forced draught cannot be 





and burnt as far as Port Said contained the very large proportion 
of 364 = cent. of volatile matter, or about 30 per cent. more than 
South Wales coal, and as the area for admitting air above and 
below the fuel was proportioned for the latter coal, it may go some 
way to t for the disappointing nature of the results obtained 
with the Vauxhall coal, though the consumption of 1°9 lb. per indi- 
cated horse-power per hour is less, I think, than could be obtained 
in the same ship at full 5 with natural draught. However, 
with the South Wales coal taken at Port Said the consumption 
was 1°75 lb. r indicated horse-power, and I was enabled to report 
a saving of ; r cent. in favour of the forced draught ; but the 
numerous air leaks in casing and around the air-heating tubes led 
me to expect a better paves | after they were stopped. This belief 
was justified during the homeward voyage, after we had 
straightened things up a bit in Bombayand Kurrachee. On ogee. 
the latter place for home, we received orders to go at 9 knots, an 
the consumption of South Wales coal taken on board at Perim, and 
therefore not very fresh, was at the rate of 1°641b. coal per indi- 
cated horse-power at this reduced speed when indicating 925 horse 
power. On arrival at Port Said, we received orders to go full speed 
to Malta. We could easily have maintained more, but I kept the 
power down to 1300 for the purpose of comparing the consumption 
under the conditions which usually obtained with natural draught. 
I measured and weighed every pound of coal put on the fires during 
twelve hours, and the result was 26,2401b, burnt in that time, the 
power indicated was 1306, giving 1°67 lb. coal per indicated horse- 
power per hour, and a rate of combustion of 201b. per square foot 
of grate area. The boilers had been under steam twenty days at 
this time, and with the same coal would burn 1°9]b. per indicated 
horse-power with natural draught when maintaining the same power. 
This 2 at cent. gain I Sr was a very encouraging result, 
especially in the face of the fact that a large number of the air- 
heating tubes were still leaking, which we had neither time nor 
tools to — in Kurrachee. During the voyage we had some 
trouble with the fire-bars, owing to the very limited area for 
admitting air between them, and the small air pressure available 
to make up for this deficiency. The bars were jin. thick, with 
Yrin. air spaces between them, and this, after.a few days’ steaming, 
was found insufficient to allow the air to pass freely to the fuel on 
the bars, especially for fuel containing such a large proportion of 
volatile matter as the Vauxhall, and after ing out the orders 
I received, to space them jin. farther apart, Ser bent sideways, 
owing to the lack of lateral support against each other at the 
middle of their length. 

There is little doubt that thin bars are the best for high rates of 
combustion, as they will remain uninjured where thicker bars 
would surely burn. This is because the receptive area bears such 
asmall proportion to the dissipating area in thin compared with 
thicker . ed ‘receptive area” I mean the area of the top of 
the bars on which the glowing fuel rests, and through which the 
heat is principally conducted to the rest of the bar, and dissipated 
by radiation and conduction from the sides of the bars to the air 
passing between them. This dissipating surface is practically the 
same in bars of — depth, while the receptive area varies in 
direct ratio as the thickness of the bar. The principal objection I 
have heard urged acainst thin bars is the impossibility of using a 
age without breaking them, but with a closed ashpit a pricker 

oes more harm than good, and I have burnt 501b. per square 
foot per hour without using it. The success which has been 
obtained with similar bars to those mentioned, but with wider 











so 1 as natural draught.” Itis much to be regretted that 
such an extraordinary and misleading assertion should remain solong 
uncontradicted by one of the many engineers who could have dealt 
with it in a much superior and weighty manner than I can hope to 
do, Certainly my own experience, and that of other sea-going engi- 
neers I could name, does not offer any support to such an assertion, 
as we have seen economical results produced with forced draught on 
Mr. Howden’s system, which we ime could not be approached 
under similar circumstances with natural draught and the usual 
rates of combustion. But it would be unfortunate if we were in 
the predicament of ghost seers, who can only relate their experi- 
ences without being able to afford a reason to account for the 
phenomenon they believe they have witnessed, and after endeavour- 
ing to show that “‘everyone’s” experience does not point 
in the direction indicated by E ENGINEER, I i 
make an effort to prove that the statement that ‘‘all reason 
and analogy is antagonistic to the economical use of forced draught 
rests on a similarly slender basis. I take it that the real point at 
issue is not that more heat or power can be got from 1 Ib. of coal 
by forced than by natural draught under any circumstances, such, 
for instance, as the very slow rates of combustion which formerly 
obtained in some of the old Cornish boilers, but that with forced 
draught a given quantity of fuel can be made to impart a greater 
percentage of its heat to the boiler, and this in less time than can 
be imparted by it when burned with natural draught at the usual 
rates of combustion, such as obtain in marine boilers at-present, I 
will take for an illustration the representative rates quoted in the 
article in question, viz., 15]b. per square foot with natural draught, 
and twice that quantity with forced draught, which, fortunately 
for my purpose, happens to be about the mean rate of combustion 
obtaining in the boilers of the Inman and International Company’s 
s.s. Ohio. The lower rate mentioned first is that usually obtained 
with South Wales coal in ordinary sea work at full power with 
natural draught, and can only be maintained for lengthened periods 
under these circumstances, with boilers having tubes less than thirty 
diameters long, and the products of combustion entering the base 
of the funnel at 700 deg. after a few days’ steaming. 
(To be continued.) 








THE JUNIOR ENGINEERING Society.—At a meeting of this 
or held on the 8th inst., a paper was read by Mr. Walter 
E. Lilly on ‘The Modern Marine Boiler.” The author, after 
having given some introductory observations on the general cha- 
racteristics of the modern marine boiler, proceeded to the question 
of its successful design, and — on the various points that 
should be assured and avoided. e consideration of the pro- 
portioning of the various parts was dealt with, and the evapo- 
rative efficiencies of different ratios of heating surface to grate 
area were stated. Boiler details next received attention, and 
the practice of experienced designers in reference to tubes, fire- 
bars, fire-doors, lagging, and mountings was cited. The method 
of feeding having n described, the author gave a résumé of 
matters in connection with the construction of the modern marine 
boiler, alluding to the material employed, treatment of the plates, 
bending, drilling, and rivetting them. The proper attention 


which was necessary should be given to the boiler when at sea, 
and when in port, was referred to in detail, as was also the 
methods adopted for the prevention of priming and corrosion. 
An interesting discussion followed the reading of the paper, in 
which Mr, David Joy, Mr. Tennant, and others took part. 
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eaten, yA e Monday, November 25th, at 8 
Jago. — Wednc sday, 


pm.: Cantor 

Devel: pments of Bread-making” by Mr. William 
. November 27th, at 8 p.m.: Ordinary meeting. 
Hall and T ical Instruction in Elemen Schools,” by Mr. J. 
all Gladstone, Ph.D., F.R.8.; Mr. A. J. Mundella, M.P., will preside. 
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THE LONDON COUNTY COUNCIL AND SUBWAYS, 


Tne report that it is the intention of the London 
County Council to apply to Parliament during the next 
session for powers to construct subways below our main 
thoroughfares is one which could not fail at first to strike 
all dwellers in London as of a move in the right direction. 
There is much, however, about such a scheme which must 
require, and should receive, very serious consideration 
before the enormous expenditure required to give effect 
to it should be undertaken. Were it intimated alone that 
the powers sought would be confined to new streets, or to 
such as may be made to supersede existing thoroughfares, 
there can 4 no doubt that very universal concurrence 
with the plans of the Council would be conceded. But 
according to what has been made public, the scheme 
recommending itself to that body goes far beyond this. 
It is in contemplation, we read, to seek authority, not 
only to construct such subways below existing streets, 
but powers compelling the gas, water, hydraulic power, 
and electrical supply companies to use them, «ze, to 
render it obligatory on all such undertakings to take 
up their existing methods of supply and distribution, 
and to relay them at their own charge within the sub- 
ways when made. 

We confess that we stand aghast at the magnitude of 
such a proposal. it is not that we are not fully prepared 
to confess the desirability of such a course being adopted 
were it practicable to do so; it is the fact of the almost 
financial impossibility of it that induces us to regard 
the scheme as chimerical. Has the County Council, 
we would ask, thoroughly weighed what such powers— 
supposing they can be obtained—would impose upon the 
presser Dh of the companies who have invested their 
capital upon the faith of the status quo? London is a 
city which has grown up by slow degrees. Every 
attempt made to adapt the necessities of modern 
civilisation to the conditions imposed by the gradual 
work of centuries has necessarily been accompanied by 
the compromises which alone could render that adaptation 
feasible, with the result that the network of mains and 
pipes below our street surfaces has been laid upon no 
arbitrary rule and without system. It is doubtless 
regrettable that this should have been the case; but, as 
we have said, it has been brought about by conditions 
which rendered it inevitable. To attempt to reduce this 
chaos to order and system must, therefore, entail the 
complete disruption of our streets, to the great incon- 
venience of the general public in its use of them; while 
it must further impose upon all householders the 
temporary interruption of their supplies of gas, water, 
&e, while the house services are being adapted to the 
new order of things. Both these facts are certain, we 
feel confident, to give rise to a storm of opposition to the 
attempt to be made to obtain the Parliamentary powers 
required to authorise the action which would produce 
them. Great, however, as would be the o ition 
certain to arise out of these causes, it ‘ool ie as 
nothing to that which would be due to the sacrifices 
which, in the first place, the many thousands of investors 
in our metropolitan supply companies would be called 
upon to make. When we consider the thousands of 
miles of pipes and mains—we should probably not be 
exaggerating very grossly if we ventured to use even 
more alarming figures—that would have to be shifted to 
give full effect to these new proposals, we can realise 
what expenditure would have to be incurred. It is very 
certain that this would be far beyond the present means 
at the disposal of any existing companies. An enormous 
amount of fresh capital would have to be raised, and a 
corresponding increase in the cost of every form of supply 
would have to be paid by every inhabitant of London. 
The burden which, as we have said, would in the first 
place fall upon the shareholders, must therefore neces- 
sarily be transferred upon the pockets of every resident; 
and if the population were to be polled to decide whether 
it would prefer that things should remain as they are, or 
whether it would be willing to be heavily taxed for the 
change, we conceive there need be little hesitation in 
predicting the result to such a poll. 

We are dependent upon the reports as to this matter 
which have Sess given iu the public journals, and so 
grave are its issues, that we can hardly conceive that those 
reports can be fully correct. But we observe a manifest 
tendency in the London County Council, in its restless 
activity, to venture upon steps which are beyond its 
strength, and it would therefore scarcely surprise us to 
find that there exists at least some basis for what has 
been stated as to this particular Herculean task. Should 
this be the case, it will be as well that this expression of 
our views as to the difficulties to be surmounted should 
be read as a warning to those theorists within the Council 
who are so ready to make proposals without counting 
their cost or foreseeing the obstacles opposed to carrying 
them out. Now, there is undoubtedly a very large pro- 
portion of theorists among its members, men who see 
evils without realising what the effort to remove them 
would involve. Such men would probably argue that the 
innovation now proposed would be made so gradually that 
the evils we have pointed out as certain to follow it would 
searcely be felt, or, if felt in some degree, in no wa 
commensurately with the after-advantages to be rane | 
But however much the expense and inconvenience may be 
spread, it would nevertheless be foreseen by all, and 
everyone would feel that his time for subjection to it 
must sooner or later arrive; the result would be a 
paralysis affecting many, and those among the most im- 
portant, of our industrial London enterprises. However 
partially the change might be insisted upon—say, for in- 
stance, that the Strand was to be the first thoroughfare 
affected—there must result a dislocation of the whole 





system of supply. This must always follow the adop- 
tion of a patchwork method of procedure; and at the 
terminals of every such partial changes of our supply sys- 
tem there would have to be a temporary junction of old 
work with new almost certain to give rise to constant 
difficulty. How far these points that we have named 
have received: consideration we have not as yet been in- 
formed ; but the proposals, as wig dyer been named by 
the general Press, seem to us to of such an imprac- 
ticable character, that we conceive that they cannot have 
been duly weighed. 


THE LOCAL GOVERNMENT BOARD AND THE LONDON WATER 
SUPPLY. 


Amonea the various subjects which enter into the 
annual report of the Local Government Board, that which 
relates to the water supply of the metropolis is by no 
means the least interesting or important. Very recently 
this question has passed into a new phase. The quality 
of the water is now comparatively unchallenged, and the 
fierce debates which commenced as far back as sixty or 
seventy years ago relative to the propagation of disease by 
the London water supply, have given place to a calm 
assent to the fact that there has been a vast improvement 
in the quality of the water consequent on the enlightened 
measures ro th for that purpose. Milk, rather than 
water, is the article now under suspicion, and is held 
accountable for certain outbreaks of zymotic disease which 
at one time were enveloped in mystery or laid to the 
account of the London water companies. But the halcyon 
calm is about to be broken, and the cry is raised that the 
supply is likely to fail in quantity, if not in all London, 
certainly in the north and east. General Scott opened 
up this controversy last year, and has renewed it in the 
annual report just published. In discussing the subject 
on the former occasion, we adverted to the possibility of 
far greater economy in the use of present resources. 
Unless something is done in this direction there is no 
doubt that the difficulty in keeping up the supply will 

resent itself in some parts of London before many years 
sm elapsed. General Scott calculates that if 1893 
happens to be a dry year, the New River and the East 
London Companies will be in straits. This relates to the 
supply from the river Lea and the contiguous wells. 
Concerning the Thames, we are told that there does not 
appear any ground for “immediate anxiety.” In 1893 
the maximum demand may possibly absorb nearly 
half the volume of the Thames at the intakes for a brief 
period, and for a month the average of the daily with- 
drawals may exceed one-third the quantity which would 
otherwise flow over Teddington weir. But the occurrence 
would be altogether exceptional, and there is no reason to 
fear that the reaches below the intakes would suffer. 
Respecting the Lea, the case is different. In summer the. 
whole volume of the river is insufficient to meet the 
requirements of the New River and East London Com- 
panies. These two companies have further resources in 
the shape of wells, from which they are able between 
them to draw 15 million gallons daily ; in addition to 
which the East London Company can take 10 million 
gallons per day from the Thames at Sunbury. If the 
quantity taken from the Thames remains the same there 
can be no further increase in the supply, except from wells, 
and it is possible for the maximum demand in 1893 to 
reach such a — that the well supply must be raised 
from 15 million gallons daily to rather more than 
30 millions. It will devolve on the East London Company 
to provide three-fourths of the increased well supply. 
But the New River Company will have to draw from the 
same underground reservoir as the East London, and both 
wiil be taking up water from the springs which go to 
feed the Lea. There is accordingly a risk that the com- 
panies will in a certain degree lose in one way what they 
gain in another, and while drawing from the wells will 
lessen the volume of the river. 

Under these circumstances it} may be a wise measure 
for the East London Company to draw more largely from 
the Thames at Sunbury, though we do not see any signs 
of this being done. The Local Government Board appear 
to be much impressed by the apparent exigencies of the 
situation. In the report which bears the signature of 
the President, and has the date of June last, we find the 
anticipation expressed that “sooner or later the problem 
of the whole water supply arising from the Thames basin 
must evidently come prominently forward.” By the 
term, “the Thames basin,” it is clearly intended to 
include the catchment areas of the Thames and the Lea. 
That there is gravity in the situation cannot be denied, 
and it will be wise to take remedial measures before the 
exigency actually comes to The growth of the 
population is one element in the problem, and in that 
respect we happily find some lessening of the difficulty. 
Of course the population continues to increase, but the 
rate of progress shows considerable abatement. We have 
referred to this fact before, but the figures now placed 
before us are very striking. The average population 
supplied by the eight London water companies last year 
was nearly five pt a-half millions. But the increase for 
the past year was little more than 92,000, whereas in 
1881 the advance was 178,000. Since that date the 
growth has been declining yearly, and so far the prospect 
becomes less threatening. Another circumstance is that 
the daily average of the water supply last year was 
1,366,000 gallons less than in 1887. This is a marvellous 
contrast to the year 1880, when the average daily 
supply displayed an increase of 8,667,000 gallons. This 
number was nearly repeated in 1884, while as lately 
as 1886 the increase over the previous year was hard 
upon six million gallons per day. The actual amount 
of the supply is an astounding quantity, the daily 
average last year being nearly 162 million gallons, while, 
as already intimated, the supply in 1887 was considerably 
more. One hopeful sign for the future consists in the 
fact that the daily supply per head last year was less than 
in any previous year of the decade. Still, the same point 
was very nearly reached in 1883. The weather influences 








436 


THE ENGINEER. 


Nov. 22, 1889, 








these returns, but unquestionably the growth of the 
metropolitan population is less rapid now than it was a 
few years ago, even including the inhabitants of the out- 
lying parts. Also the supply per head shows a tendency 
to decline. Nevertheless, General Scott considers it 
possible that the maximum daily supply for 1893,assuming 
it to be a dry year, will be as much as 230 million gallons, 
which, according to the Royal Commission of 1867, 
amounts to four-fifths of the entire quantity we may 
hope to get out of the Thames basin for the use of the 
metropolis. It must be acknowledged that this is driving 
matters rather close, and it would be more satisfactory if 
the resources of the London water companies could be in 
some way enlarged. The Southwark and Vauxhall 
Company endeavoured to reach the lower greensand by 
means of a deep boring at Streatham, but after going 
down 1271ft., found it had plunged into something like 
the Old Red sandstone, such being the usual result of this 
kind of search in the neighbourhood of London. General 
Scott refers with evident regret to the failure of the Grand 
Junction Company to carry its Bill through Parliament, 
by which it. was to be empowered to place a new intake 
on the Thames, three miles and a-half above the Windsor 
bridge. The valley at the selected site is broad and flat, 
the superficial formation consisting of a bed of sand 
and gravel from 20ft. to 30ft. thick, furnishing an 
admirable material for natural filtration. The absence of 
habitations over an area of many hundred acres rendered 
the subsoil free from contamination, and the purity of the 
river in that part of its course was another favourable 
circumstance. General Scott also calls attention to the 
fact that the proposed works and main would be close to 
the edge of the London clay and the outcrop of the chalk. 
Accordingly, there would be contiguity to a line of 
country along which it is probable that a copious supply 
of the purest water could be obtained by means of wells 
and adits sunk and driven in the chalk formation. The 
hasty rejection of the Company’s Bill by the House of 
Commons, without the slightest attempt at investigation, 
was a singular departure from the deliberative wisdom 
which is supposed to guide the action of the Legislature. 
We can only share the hope of General Scott that the 
company will be able to devise a scheme of a compre- 
hensive character for the necessary extension of their 
works such as will be considered unobjectionable. But 
to be consistent, the House of Commons must object to 
every scheme for taking water from the Thames or from 
the underground sources that feed the river. 

‘The only reasonable interpretation to be given to the 
abrupt decision of the House of Commons in the case of 
the Grand Junction Bill is that Parliament looks for the 
introduction of an entirely new supply of water for the 
metropolis, independent of the Thames. An idea of this 
kind found expression in the report of the Local Govern- 
ment Board last year, where it was said, in reference to 
General Scott’s calculations: “It would seem, therefore, 
that at no very distant period the margin between supply 
and demand may become perilously small; and that, at 
any rate in the case of some of the companies, the 
question how the existing sources can be supplemented 
trom others, outside the watersheds of the Thames and 
the Lea, is one of which the consideration cannot be long 
deferred.” In like manner the present annual report 
looks forward to a time, sooner or later, when “the 
whole problem” of the metropolitan water supply will 
demand a fresh solution. Probably it will not escape 
notice that iu last year’s report General Scott’s calcula- 
tions had reference to difficulties likely to present 
themselves in 1892, should that happen to be a dry year, 
whereas in the present report the date when a crisis may 
come to s is given as 1893. The argument may be 
held, that if the date is thus to recede year by year, the 
crisis may never come. But a little examination of the 
text in each case will show that General Scott is not 
receding from his position. Last year he reckoned that 
if 1892 were a dry year, the metropolitan supply—or, 
rather, we might say the demand— would amount, 
at its maximum, to 224 million gallons per day, 
or more than two-thirds of the utmost quantity which 
the Royal Commissioners of 1867 considered to be 
available for the use of the metropolis from the whole 
of the Thames basin between the source of the river and 
the sea. In the present report it is calculated that if 
1893 should be a dry year the maximum demand would 
not be 224 gallons per day merely, but 230, and the pro- 
portion taken from the available stock not two-thirds 
only, but about four-fifths. This calculation appears to 
be based on the assumption that in the five years succeed- 
ing 1888 the population served by the London water 
companies will continue to increase at a rate equal to 
about 149,000 perannum. But we conceive it to be quite 
within the bounds of possibility for the average rate of 
increase during the next few years to fall considerably 
below this amount, seeing that last year it was little more 
than 92,000, and this after the lapse of three successive 
years in which the rate continued to fall off. Still, if we 
are to have other droughts like that of 1887, when during 
one particular week in July the daily average of the water 
supply was nearly 200 million gallons, the population 
will soon be sufficiently numerous to make the water 
question embarrassing. It is true that the maximum 
demand only extends over a few days, but those would be 
days of extreme heat, and London could never endure a 
short supply of water in the height of summer. The 
large storage reservoirs of some of the companies might 
render important aid in tiding over the period of extreme 
demand. The East London Company is able to store 
enough unfiltered water to furnish an average supply for 
sixteen days. Of course this store is filtered before being 
sent out. In the same manner the Chelsea Company 
has a store for fourteen days. It would seem desirable 
that the companies should be able to interchange 
their supplies, and this in some cases they are able to do, 
though the plan has not been carried out so fully as 
could be wished. There is no connection between the 
mains of the Southwark and Vauxhall Company and the 
Lambeth. Accordingly these two companies could not 





assist each other in the event of accident. The mains of 
the West Middlesex Company are in connection with 
those of several other companies, including the South- 
wark and Vauxhall, and the New River. There is also 
connection between the Grand Junction mains and those 
of the East London Company. It is to be regretted 
that the chain of communication is not made perfect, 
especially for the purpose of increasing the degree of 
protection against fire. The spread of the constant 
supply is a satisfactory feature, especially as it appears 
conducive to economy. This supply was given to 56 per 
cent. of the London houses at the close of 1888, as 
compared with 51 per cent. a year earlier. We have 
already referred to the subject of waste, and we find our 
views confirmed by an observation in the principal a 
where it is stated that the supply of twenty-four gallons 
per head daily for domestic use during the past year was 
“a quantity, without doubt, largely in excess of actual 
use, and suggesting that, as is in fact the case, the waste 
is very great.” 

In conclusion, we feel bound to say that General Scott’s 
report gives an exceedingly able and instructive survey 
of the important subject to which it refers. Dr. 
Frankland’s report we dealt with some months ago, 
when it was issued by the Registrar-General; and the 
report of Mr. Allen Stoneham, the auditor, shows that 
the companies made less progress than usual last year in 
augmenting their net water rental. 





PROGRESS IN JAPAN, 


TuE foreign trade of Japan has, within the last three years, 
enormously increased—imports by 1035 per cent., exports by 
344 per cent.—and the internal progress of the country is in 
full accord therewith. The gain of Great Britain in imports 
has been large, over one-fifth consisting of iron, iron rails, and 
spinning machinery. The last item is significant, as it indicates 
a serious intention and effort to become independent of foreign 
manufacturers. Exports of coal have greatly increased, a 
noticeable feature being that a firm in San Francisco has com- 
menced to import coal from Hiogo and Osaka. The trade seems 
likely to increase, the coal having given satisfaction. The value 
of copper exported largely increased, but this was due to the 
rise in price caused by the operations of the French syndicate. 
If there were the necessary facilities for increasing the output of 
sulphur and for shipping it, Japan might rival Sicily as a sulphur- 
producing country. A traveller revisiting Japan, after three 
years’ absence, would be greatly surprised at the many favour- 
able changes he would see. A written constitution on a popular 
basis has been promulgated, the qualifications for a voter being 
the payment of 4s. 2d. in land or direct taxation, in addition to 
certain conditions of age and residence. In Osaka alone there 
are nearly fifty factories in operation, producing goods which in 
previous years were articles of import. Among them are factories 
for cotton spinning, ginning, weaving, and the manufacture 
of paper and stationery. The other industries are brewing, 
cement, drugs, glass, ropemaking, shipbuilding, tanning. The 
existence and continuous growth of these and similar industries 
might be considered to exercise a detrimental effect on foreign 
trade, but the effect is rather the reverse, experience having 
shown that a falling off in one branch of imports has been more 
than met by an increase in some other. All the principal cities 
can be reached either by rail or steamer; the tracks of the 
former are laid and being extended in every direction, and the 
great steamers run along the coast and through the inland 
waters. The great idea of connecting the old capital Kioto 
with the present seat of Government, Tokio, is about to be 
realised. A line is projected from either Kioto or Osaka to 
Maizuru in the province of Tongo on the west coast of the 
main island. The great inducement is that this magnificent 
harbour lies directly opposite Vladivostock, the intended 
terminus of the Trans-Siberian Railway. Large purchases of 
land have been already made and the building of storehouses 
and wharves is projected. Maizuru may therefore assume con- 
siderable importance in the near future. Harbour improve- 
ments at Nagasaki are being carried on steadily, and this port 
should develope largely, it being in a measure the best situated 
for Chefoo, Corea, Tientsin, and—at present—Vladivostock. At 
Yokohama harbour works on an extensive scale will before long 
be undertaken by the Imperial Government. The design has 
breakwaters of an aggregate length of about 12,000ft., enclosing 
the whole of the anchorage, with an entrance 650ft. wide 
between their extremities. Another part of the scheme is a 
pier 2000ft. long, at which vessels may load or discharge cargo. 
A project for graving docks as an adjunct is in contemplation by 
a private company. Japanese shipping continues to increase, 
and some shipbuilding is carried on. Telegraph communication 
exists with all parts of the empire as wel] as the outside world. 
The waterworks at Hakodate will probably be finished early 
next year. The iron pipes for this undertaking are brought 
direct from Glasgow. Hiogo and Osaka are lighted by a 
company composed of Japanese, with Edison’s electric light 
which gives great satisfaction and is growing in popularity 
throughout the empire. Various industries of an agricultural, 
commercial, and sanitary nature have sprung into existence, 
and there is hardly a point of the compass without improve- 
ments already made or in contemplation. 


THE “ UNRESTRICTED” CHEMICAL MANUFACTURE, 


THE combination of bleaching powder makers is to end with 
the present year, and the chemical trade will enter into new 
conditions. For several years that Association has helped 
many of the chemical manufacturers to tide over a period 
which was one of very considerable difficulty. The price 
of alkali had greatly diminished, and seemed likely to further 
fall, when by the combination of the manufacturers of bleaching 
powder the price of the article was raised to almost double 
what it had fallen to. For years the price has been maintained, 
but at the cost of the reduction in the amount which some of 
the makers put on the market. It is evident that the effect of 
such a combination would be to benefit the makers whose 
brands were least known, for when the best brands were limited 
in output, users would have to be content with other kinds; 
and thus some of the makers whose pusition is most secure may 
gain by thechange. The actual selling price may fall—indeed, 
it is probable that it will decrease—but there will be as fulla 
working as the market will take, and the best-known brands 
will again be preferred. But the greater competition that will 
result will affect the prices and affect the trade, though a cheaper 
product may increase the sale. It is possible that, with a lessened 
price for this article, there may bea change in some other articles 
produced by the chemical manufacturers ; and the time has 
come when other economical processes are about to be introduced 
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into the chemical manufacture, notably, that of the Chance 
process for the recovery of sulphur. Ta several places there 
will be soon at work plant on a large scale for the carrying out 
of this process, and a ea economy should result to the trade 
Again, other firms are taking up other branches of the chemical 
trade, so that there will be less dependence on two or three 
branches. But when all these things are taken into account, it 
cannot but happen that the manufacture which has for so many 
years of late been supported by the prop of such an Association 
will feel rather seriously the withdrawal of that support. It 
is quite probable that some of the weaker companies may find 
it inexpedient to continue the production, and in other caseg 
loss will result before the methods of economically meeting the 
new situation are fully proved. The Leblanc soda manufacture 
has overcome many dangers, and may with the aids named 
above overcome this also; but it is at least a proof of the diffi. 
culty that in time attends most cf these attempts to regulate 
production, when that production is by varied producers, whose 
output is different in extent, and in the estimation of the users, 
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Report on the Strikes and Lockouts of 1888. 
Correspondent of the Board of Trade. 
Spottiswoode. 1889. 


Tuis isa Parliamentary Blue-book, but it will be found 
to possess infinitely more interest than commonly attaches 
to Blue-books. It is scarcely possible to overrate 
its value; it is quite im ible within reasonable limits 
to give more than an idea of the lessons which its pages 
convey. Mr. Burnett has collected an enormous mass of 
facts which he has marshalled in tolerable order. The book 
is full of tables, but unlike most tables, they consist not 
only of figures, but comments and particulars which are 
of great utility. Mr. Burnett draws, besides, numerous 
deductions, and places facts and the interpretation of 
facts before his readers with apparently admirable impar- 
tiality. Although the book is nominally a history of the 
labour disputes of a single year, it really takes much 
wider ground, and is a record of the warfare between 
labour and capital, extending over the whole period 
between 1824 and the end of 1888. Our author begins 
his historical summary with the following statement :— 
“Previous to 1824 strikes of any magnitude or duration 
were almost impossible, as all attempts at organisation 
for such a purpose were prevented as far as ever possible 
by the law against combination then in force. The great 
iabour disputes which took place previous to that time, 
and indeed for many years after, were rather outbreaks 
of actual industrial revolt against grievances become 
intolerable, than deliberately arranged and _ skilfully 
organised movements for bringing about changes in 
existing conditions. There were then very few disputes 
during which the leaders of the men were not sent to 
prison, and in which there were not committed some acts 
of violence against property or persons.” And he goes 
on to give a oval of legislation on the subject up to 
1875, when an Act of Parliament was passed which, says 
Mr. Burnett, “really conceded all for which the workmen 
had so long contended, and since it came into operation 
there have been few complaints as to its interpretation by 
judges, nor indeed have many cases been brought before 
them.” The point perhaps of most interest is that which 
deals with intimidation and picketting, and we reproduce 
here certain weighty utterances of the Recorder of 
London, Mr. Russell Gurney, which received the hearty 
approval of Mr., now Lord Cross, who in 1875 was Home 
Secretary. The Recorder, in charging the grand jury in 
the case of five men sent to prison for picketting, said, 
referring to the Act of 1871 :— 


“* Among the acts forbidden by that Act was this: the molesting 
or obstructing any person by watching or besetting any place, or 
the approach to such place, where bis business was carried on, 
with the view to coerce such person to alter his mode of carrying 
on his business, That, then, was the question the jury would have 
to consider, whether the evidence laid before them was sufficient 
to establish a primé facie case that the defendants did conspire to 
molest or obstruct the prosecutors by watching or besetting their 
place of business, in order to coerce them to alter their mode of 
carrying on their business, And there the grand jury must 
observe a distinction. The question was not whether they had 
endeavoured to cause them to alter their mode by themselves 
refusing to work, or by persuading others not to work. That they 
had a right to do; but the question was, whether they agreed to 
effect their object in the way forbidden by the Act. That they 
did watch the place of business there would probably be no 
doubt, but there were some purposes for which they had a perfect 
right to watch. When a contest of that sort was going on, it was 
not unusual, he believed, to watch in order to see that none of 
the men who received what was called strike pay were also 
receiving wages from the employers; but the more important 
object that the watchers had in view was to inform all comers— 
who, for instance, might have been brought by advertisement—of 
the existence of the strike, and to endeavour to persuade them to 
join in it. All that was lawful so long as it was done peaceably, 
and without any interference with the perfect exercise of free will 
by those who otherwise would have been willing to work on the 
terms proposed by the prosecutors. The sort of questions which 
the grand jury would have to ask themselves was, whether the 
evidence showed that the defendants were guilty of obstructing 
and rendering difficult the access to the prosecutors’ place of 
business, or whether there was anything in their conduct 
calculated to deter or intimidate those who were passing to and 
fro, or whether there was an exhibition of force calculated to 
produce fear in the minds of ordinary men, and whether the 
defendants, or any of them, combined for that purpose? If they 
thought that was proved, it would be their duty to find a true 
bill; but if they thought their conduct might be accounted for by 
the desire to ascertain who were the persons working there, and 
peaceably to persuade them or any others who were proposing to 
work there to join their fellow workmen who were contending for 
what, rightly or wrongly, they thought was for the interest of the 
general body, then they would ignore the bill.’ 


Sir James Stephens summarises the history of the law 
in a remarkable passage. He says:—- 


‘It is one of the most characteristic and interes‘ing passages 
in the whole history of the criminal law. First, there is no law 
at all, either written or unwritten. Then a long series of statutes 
aim at regulating the wages of labour, and end in general 

rovisions preventing and punishing as far as possible all com- 
Finations to raise wages. During the latter part of this period an 
opinion grows up that to combine for the purpose of raising wages 
is an indictable conspiracy at common law. In 1825 the statute 
Jaw is put upon an entirely new basis, and all the old statutes are 
repealed, but in such a way as to countenance the doctrine about 
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- acies in restraint of trade at common law. From 1825 to 
coat earien of cases are decided which give form to the doctrine 
of conspiracy in restraint of trade at common law, and carry it so 
far as to say that any agreement between two poo to compel 
anyone to do anything he does not like is an indictable conspiracy 
independently o' statute, In 1871 the old doctrine as to agree- 
ments in restraint of trade ng criminal conspiracies is repealed 
by statute. But the common law expands as the statute law is 
narrowed, and the doctrine of a conspiracy to coerce or injure is 
so interpreted as to diminish greatly the protection oe to be 
afforded by the Act of 1871. Thereupon the Act of 1875 
specifically protects all combinations in contemplation or further- 
ance of trade disputes, and, with respect to such questions at 
least, provides positively that no agreement shall be treated as an 
indictable conspiracy unless the act agreed upon would be criminal 
if done by a single person. . In a legal point of view no 

rt of the whole story is so remarkable as the part played by the 
Vidzes in defining, and, indeed, in a sense creating, the offence of 
conspiracy. The, defined it, I think, too widely; but that their 
definition was substantially right is proved by the fact that the 
Act of 1875 has made —s for punishing practically all the 
acts which they declared to be offences at common law.” 

We have said enough concerning the legal aspects of 
strikes and trades union combinations. Let us see what 
Mr. Burnett has to say concerning the social aspects of 
the matter. For the reasons we have already stated, we 
shall make no attempt to follow our author step by step. 
It is the less necessary to do so because the Report can be 
bought for tenpence, and is consequently universally 
accessible. It is impossible to follow his statements of 
fact or to peruse his deductions without seeing that the 
relations of labour and capital are practically identical 
with those obtaining between nations. Nations are useful 
to each other, and the more friendly the relations existing 
between them the greater is their mutual utility. But in 
Europe, at all events, the perversity of mankind is such 
that standing armies and great fleets have to be main- 
tained in order to prevent any one State from encroach- 
ing on the territory or the rights of its neighbour. The 
trades union and the employers’ association are the equiva- 
lents of the standing army. Albeit the trades union is, or 
ought to be, a benefit society, it is not called into existence 
to provide sick pay or burial fees. The trades union is, 
before all, militant ; but it is not therefore deserving of con- 
demnation, On the contrary, Mr. Burnett’s facts show that 
powerful unions, whether of masters or men, tend to 
prevent labour disputes reaching the acute stage. The 
way to be at peace is to be prepared for war; and well 
organised capital and labour feel responsibilities which, 
without organisation, would not weigh with them. Two 
men or a score of men will come to blows for a compara- 
tive trifle; but France and Germany think twice before 
they will fly at each other’s throat. It is a great mistake 
to assume that strikes are invariably the result of a desire 
on the part of the men to get increased wages or shorter 
hours, or such like material tangible advantages. They 
sometimes arise on questions of pure sentiment, and very 
often they are continued after they have become almost 
unendurable to both parties, simply because neither side 
cares to admit defeat. Mr. Burnett points out that work- 
men are often accused of acting rashly, and striking with- 
out sufficient cause. But he pertinently asks, “What is 
sufficient cause? If the question could be answered 
definitely, the problem of strike prevention would be half 
solved. Nor do results always show which side was in the 
right. Victory and justice in these matters do not always 
go hand in hand. A victory on one side may lead to 
results disastrous to the victors, while, on the other, a 
defeat may have a moral effect equivalent almost toa 
triumph. Each bitter struggle has always the moral 
effect of making employers and workers mindful of each 
other’s power of resistance, and there is always a resulting 
reluctance to enter into fresh conflicts.” 

Concerning Mr. Burnett’s question, what is sufficient 
cause for a strike? we can, of course, only suggest a 
general and somewhat indirect answer. We have em- 
bodied it already in an article published before Mr. 
Burnett’s report had been issued. It is that the men 
have not sufficient confidence in the statements of their 
employers, and that the employers do not take sufficient 
pains to make trade facts known to their men. Here is 
acase in point. On the Ist June, 1888, the iron ship- 
builders of West Hartlepool struck for a rise of 12} per 
cent. in wages. They remained out for seventeen days, 
and got 5 per cent. on piecework and 1s. 6d. a week on 
time wages, The platers who struck earned £6 per week, 

and the rivetters £3 per week. The masters suggested 
Conciliation Boards as a means of preventing such 
disputes, and reported, ‘‘ We find the workmen don’t 
believe the statements of the employers, and are generally 
afraid to trust their own delegates who meet the 
employers.” In another case, a firm endeavoured to intro- 
duce the profit-sharing system, and say, “The greatest 
difficulty in our business in making such a scheme a 
practical success is the irregularity of employment and 
changes of men, partly due to the fluctuations of trade 
and partly to the men’s habits. When there are signs of 
coming slackness also the men relax their efforts and spin 
out their work to avoid or delay being paid off. It is 
also evident that a large proportion of the men are so 
ingrained by the ordinary be system, and the distrust of 
employers which accompanies it, that they are unfitted to 
enter into such a scheme in the only spirit that will insure 
success.” The italics are ours. In many districts, 
employers are now making great efforts to spread technical 
education. Our views on ihe utility of such schemes are 
too well known to need re-statement here. We believe 
that very great advantage would be gained by the givin 
of lectures and the circulation of literature which woul 
enlighten the men as to the way in which trade operations 
are really carried on. Our own experience is that, asa rule, 
the operatives do not now know nor care how the employer 
gets rid of the goods manufactured ; completely overlooking 
the fact that they are quite as much concerned as he is. 
Not one fitter in a hundred could, if he were asked, say 
how the money received in payment for a locomotive engine 
isdistributed, His fixed notion is that it all goes in wages, 
material and profit. No doubt masters would individually 
object to enter into details of their trading operations, but 
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there are general statements which admit of being made, 
and which would throw light into places which are now 
uncommonly dark. Furthermore, there need be no 
objection to the publication in full of Government 
accounts, which, as a rule, are very well kept, and these 
could be greatly utilised. In the gun factories at Wool- 
wich, for example, all charges of every kind are placed 
against the guns; and rows of figures will be seen 
standing on the debtor side to be balanced by the gun on 
the credit side. Thus, for example, against the 110-ton 
guns is “ Chaplain, £1 5s.” The explanation of this incon- 
gruous entry is that a chaplain is kept at Woolwich 
Arsenal, and that the guns, big and little, are charged ad 
valorem each with its share of his stipend. 

Mr. Burnett, from his intimate knowledge of facts, is 
able to clear away certain delusions which have taken 
fast hold of the public; one of them is that the cost of a 
strike, not only to men, but to masters and the nation, 
must be enormous. The gigantic figures adduced are in 
themselves sufficient to render their accuracy doubtful. 
Thus, for instance, Mr. Bevan gives a list of 110 impor- 
tant strikes which occurred between 1870 and 1879 inclu- 
sive, and he calculates the loss of wages to the operatives 
as amounting to £4,468,950. To this sum he added sub- 
sequently further strikes occurring in 1879, and modifying 
his figures a little, he gives the cost of 114 strikes as not 
less than £5,067,825. “If 114 strikes cost this much, 
what must have been the cost of 2238 other strikes which 
occurred in the same years?’ Mr. Burnett holds very 
properly that such figures are delusive. The men who 
come out on strike when trade is good, go elsewhere and 
find work. Thus, for example, during the strike of 
engineers in Newcastle, in 1871, 9000 hands turned out. 
“ But from the very first day of the stoppage of work 
strike hands began to move off to situations in other 
places in large numbers. Men were being continually 
sent for by employers in all parts of the country, and the 
number of those left out of work and on the strike fund 
became less week by week. In this way, when, in the 
third week of the strike, a first distribution of relief was 
made, only 3092 men were found on the books. A month 
later the number had fallen to 2566, and at the end of 
the eighteenth week the total was under 2000—-a great 
proportion of which number represented comparatively 
unskilled labour. The same observations apply with more 
or less force to many other strikes included in the list. 
The most, therefore, that can be claimed for any such 
estimate as to the loss in wages caused by any strike is 
that it is an attempt to approximate the loss sustained by 
the workers in wages which they might have received but 
for the strike.” 

But Mr. Burnett takes good care to explain that 
although it is very easy to exaggerate the losses incurred, 
they cannot fail to be enormous; and he goes on to deal 
at considerable length, and in a way very much to the 
purpose, with the means to be adopted for preventing 
struggles between labour and paar In brief, we can 
only say that he advocates Conciliation Boards, and the 
creation of a better understanding between labour and 
capital. It is quite clear, indeed, that he leans strongly 
to the view that strikes are too often due to mutual dis- 
trust, and that if the real facts as to the condition under 
which trade is carried on were made known, greater 
harmony would prevail. 

To one important aspect of the question Mr. Burnett 
does not directly refer—namely, the effect of strikes on 
foreign competition. For ourselves, we may say that we 
do not believe the danger is as great as some persons sup- 
pose. Those who hold different views forget that strikes 
take place very freely abroad. Thus, in the United 
States, between 1881 and 1886, Mr. Burnett shows that 
no fewer than 3902 strikes took place, involving 22,304 
establishments and 1,323,203 hands. Of these, 60°48 per 
cent. succeeded. In 1888 the days lost in unsuccessful 
strikes amounted to 5,589,578. Mr. Burnett gives many 
interesting details of foreign strikes. 

In conclusion, we would direct special attention to the 
very valuable and extensive collection of tables to be 
found in this book. Nothing at all like them in com- 
pleteness and utility has ever before been published. Mr. 
Burnett has done his work so well in the preparation of 
this, the first report of what ought to be a very important 
series, that it may seem invidious to point out a defect ; 
but we do it nevertheless in the hope that it may be 
avoided next year. Mr. Burnett’s report occupies 104 
pages. It is provided with a short table of contents, but 
there is nothing like a handy précis of what is in the 
book, and it has not been put together with all the method 
desirable. More careful classification, and a somewhat 
different arrangement, would have rendered the volume 
that which it certainly is not now, viz., convenient for 
reference. 








THE INSTITUTION OF CIVIL ENGINEERS. 


WATER-TUBE STEAM BOILERS FOR MARINE ENGINES, 


At the second ordinary meeting of the session, on Tuesday, the 
19th of November, the president, Sir John Coode, K.C.M.G., 
being in the chair, the paper read was on ‘‘ Water-tube Steam 
Boilers for Marine Engines,” by Mr. John I. Thornycroft, 
M. Inst. C.E. 

Water-tube boilers were those in which the water to be evapo- 
rated was contained within tbe tubes which formed the heating 
surface. In 1878 Mr. Flannery, in a paper contributed to the 
Institution, showed what progress had been made up to that date 
with this kind of boiler at sea. That communication and the dis- 
cussion which followed, proved that although considerable saving 
of fuel had been obtained with them, water-tube boilers as then 
made were unsuitable, because the tubes forming the heating- 
surface were burnt, owing to insuffieient circulation. The 
author, therefore, commenced by discussing the kinds of 
circulation in various forms of tubulous boilers, arriving at 
the conclusion that circulation, in order to be perfect, 
must be systematic, under which condition a smaller amount 
of water could be successfully used, and the weight of this 
element thereby reduced. By circulation, he intended to 


convey the idea of motion of the water contained in a steam gene- 
rator, from the upper surface of the liquid down to the lower part 
of the generator, and returning again to the upper surface, 
Motion of water, simply from the point where the feed-water 





was admitted to a point in the boiler where it became steam, 
he wished to hold distinct from the idea of circula- 
tion. Having thus defined the term, the author divided all boilers 
into classes, depending on the manner in which circulation took 
place. The first type dealt with was described as the oldest and 
simplest form of boiler, in which circulation at the outset depended 
upon small variations of density in its different parts. The action 
might be energetic when boiling took place, but was wanting in 
order, being struggling and confused in character, and nowhere 
acquiring high velocity. The circulation of the earliest water-tube 
boilers was of this nature. The author then described the boilers 
of Mr. Perkins, Mr. Herreshoff, Mr. du Temple, and of Mr. 
Matheson, also giving an account of the Field tube. The boilers 
of the Peace and of the Propontis were compared, and the most 
suitable diameter and length of tube were discussed. The author 
attributed the failure of the upper ends of the tubes of the Pro- 
pontis to their being of such large diameter, that instead of 
steam and water passing over in foam, steam alone left the tubes, 
and that all impurities brought in with the feed-water gradually 
accumulated in the upper part of the tubes, and ultimately led 
to their destruction. He thought it possible that obstruction from 
sediment collected in this manner gave rise, at a later period, to 
themoreserious failure of thelarge waterchambers. He nextshowed 
that a water-tube boiler might be constructed of less material than 
one of the ordinary form, and that this result was partly due to the 
fact that a strong envelope only was required to surround the steam 
and water, which must rily be enclosed in a pressure-resist- 
ing shell. In the‘case of the ordinary form of boiler, there was 
a strong vessel containing not only the steam and water, but like- 
wise the fire and the products of combustion, These latter, it was 
pointed out, were again enveloped in a second or inner shell, and 
thus were covered twice by material to resist the whole pressure 
contained in the boiler. This was shown to be one evident cause 
of the great saving of material possible with the water-tube 
system. The reduction in weight was accompanied by greatly 
superior steaming power, economy of fuel, and less forcing of 
the fires. Lastly, the safety of the vessel and crew had been 
materially increased. 

The conditions favourable to perfect combustion, and those which 
tended to satisfactory absorption of the heat from gases produced, 
were tben described, together with a boiler which the author 
had designed with a view to embody the principles of circulation 
and of combustion which appeared to him to be the best. 
Lightness of structure and strength to resist internal pressure 
had been particularly kept in view, and the evil effects of 
unequal expansion had been provided for by the curved form of 
the tubes, which afforded practically the whole heating surface, 
These tubes were shaped so as to make an arch over the fire, 
only allowing escape for the products of combustion by a 
series of narrow openings a little above the surface of the fire. 
In the upper portion of the arch each tube, by touching its 
neighbour, formed a continuous roof, and enclosed a large space 
above the fire-bars extending the whole length of the boiler. The 
tubes which composed the fire-box, having arrived at a point near 
the centre of the arch, altered their direction of curvature, and 
after meeting, turned apart again to give room for the largest 
vessel in the boiler. By keeping in contiguous lines they afforded 
a protection from the heat to this vessel. In a similar way in 
which the furnace was formed, two rows of tubes united to make 
the external casing of the boiler, at the same time constituting a 
flue in which numerous other tubes were placed. The ends of all 
these tubes were secured in three horizontal cylinders, two of which 
serve the purpose of supplying water to the tubes. The third was 
a separator, from which the steam produced was taken and the 
overflowing water returned to the tubes. For this purpose large 
external tubes connected the separator to the cylinders forming 
the base, and between these cylinders the fire-bars were arranged 
with a fire-brick bridge on either side, protecting the cylinders from 
excessive heat. The fire-doors were situated at one end of the 
tunnel or arch of tubes, and the other end was closed prin- 
cipally by blocks of light fire-resisting brick inclined away from 
the fire to add to their durability. The water level in the 
boiler was best a little below the centre line of the separator, 
in which was placed, underneath the points where the tubes 
entered, a shield to guide the circulating water down to the 
water surface, at the same time protecting from spray a perfo- 
rated pipe, in which the steam was collected. The ends of the 
boiler were covered with plating, and in order to make the casing 
quite smoke-tight, the outer wall of tubes was also covered with 
light plating, but this had not to resist any great heat. The 
first water-tube boiler, put into a torpedo boat by the author’s 
firm, afforded a very satisfactory means of comparison between 
the new boiler and its locomotive rival which had been placed in 
a sister vessel, The result of steaming was eminently satisfac- 
tory, and the saving in fuel at equal speeds was sufficiently 
evident without exact experiment, the boat under natural draught 
being about one knot an hour faster than the other vessel, the full- 
power trials showing also a difference of 0°67 knot speed in favour 
of the former. Some evaporative trials were made by the Ports- 
mouth authorities, and the results seemed to indicate that equal 
duty could be obtained when the proportionate quantity of water 
evaporated was 2°36 from the water-tube boiler to 1°00 from 
the locomotive boiler. After this boiler had been at work for 
three years, several tubes were cut out with the view to ascertain 
their state. They afforded a sample of tubes under varying 
conditions. Some were taken from the tire-box where they had 
been exposed to the full intensity of the heat, and some from posi- 
tions in the flue where the heat was much less. Their condition 
was eminently satisfactory. The small amount of scale in their 
interior was a great contrast to the condition of water-tubes taken 
from the boiler of the Propontis, in which the circulation was not 
so well provided for; the thickness of the tubes had suffered no 
perceptible diminution. 

The author then gave the results of some recent trials made by 
Professor Alex. Kennedy—whose report was appended to the paper 
—-both at natural draught and with different amounts of forced 
draught, and a full description was given of the method of con- 
ducting them. At the most economical rate of working, the 
evaporation, reduced to standard, amounted to 13°4!b. of water - 
per pound of fuel, and the following heat balance showed the way 
in which the heat of combustion was utilised by the boiler :— 





: Per cent. 
Heat expended in heating and evaporating feed-water 86°8 
Heat expended in raising temperature of furnace gases 10°83 
Heat lost through formation of carbonic oxide .. .. 05 
Heat lost by radiation and otherwise unaccounted for 19 
100°0 


The very high percentage of evaporation, 86°8, represented the 
efficiency of the boiler, and was simply equal to the ratio between 
the actual evaporation and that theoretically due to the perfect 
134 
156-4 
it was the highest boiler efficiency he had found upon any trial, 
and, he believed, the highest on record in any trustworthy manner, 


combustion of the fuel, or Professor Kennedy stated that 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James G, Bain, fleet engineer, 
to the Indus, additional; William R. M’Avoy, fleet engineer, to the 
Active; Charles A. Vogwell, fleet engineer, to the Ruby; Alexander 
G. Smith, staff engineer, to the Iron Duke; Hugh Burstow, staff 
engineer, to the Indus, additional; Alfred Rayner, chief engineer, 
to the Gossamer; and John M’Carthy, chief engineer, to the 
Achilles, all to date November 15th. William E. Beal, staff 
engineer, to the Sultan, undated; William Irwin, engineer, to the 
Sultan, undated; and Harry R. Batchelor and Henry A. Gedge, 
to the Sultan, to date November 14th. ‘ 
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RECENT DUTCH COMPETITIVE TRIAL OF 
ARMOUR PLATES. 


We give herewith an account of recent competitive 


Dutch Armour Plate Tests. Nov? 1889. 
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sisting of one layer of 12in. teak baulks placed hori. 
zontally, one od of 12in, teak baulks placed vertical] 
and two skin plates jin. steel, A well-designed system | 
heavy timber strats was employed to hold the target up, 
and answered its purpose wal. Each maker was per. 
mitted to use as many bolts as he pleased, and it was 
understood that St. Chamond employed thirty, Marre] 
twenty, Cammell twelve, and Brown eight. 

The order of attack, indicated by the numbers 1 to 4 
on sketch, was determined by drawing lots. The first 
round was fired from a small gunboat on the 7th Novem. 
ber, at the St. Chamond plate. The shot passed com. 
pletely through plate and backing, breaking the plate into 
three pieces and causing the usual shower of fragments, 
Some of these flew to so great a distance that they were 
picked up in the fort and the town, and occasioned a scare 
that resulted in the experiments being discontinued til] a 
safer situation could be taken up. The next four rounds 
were fired—at a considerable distance from the land—from 
the Cerberus, a turreted gunboat, on the 20th November, 

Round No, 2 (Cammell plate).—Through plate and back- 
ing. Only fine surface cracks, The representative of the 
plate claimed that the shot had broken up, on the evidence 
of a wound in the gunwale of the barge in front of the 
target, that he considered too large to have been caused 
¥ any of the fragments chipped from the face of the 
plate. 


Round No. 3 (Marrel plate).—Through plate and back- 
ing. Plate in three pieces. Several sericus cracks besides, 
Shot reported to have fallen into the sea, 400 to 500m, 
behind target. 

Round No. 4 (Brown plate).—Shot broke up, leaving its 
head in the plate. Cracks in plate very slight. White 
splashes round point of impact, as if a huge snowball had 
been used asa projectile. The order of firing was now 
changed. 

Round No. 5 (Cammell plate).— Through plate and 
backing as before. One through crack about middle of 
right-hand edge. Several new surface cracks and previous 
ones extended. Portion of face detached exposing a strip 
of the iron back about 6in. wide joining the two shot holes, 
At this stage firing was suspended as it began to grow 
dusk. The remaining rounds were fired on November 9th. 

Round No, 6 (Brown plate).—Shot broke up, leaving 
its head in plate as before. Portion of head of previous 
shot dislodged. One through crack in middle of right 
edge, and one deep—possibly through—crack at middle of 
left edge. The same broken snowball appearance as 
before, but not quite so marked. Face more crippled 
round shot hole than at round No. 4. Previous cracks 
deepened and extended, and several new ones developed. 
Part of plate at which round No. 7 was afterwards tired 
particularly weakened by intersecting cracks. 

Round No, 7 (again at Brown plate).—Through plate 
and backing, bursting the plate into two halves by a 
gaping breach through the deep crack, and a bolt-hole on 
the left to the previously through cracks on the right. A 
large loose fragment of the plate blocked the centre of the 
breach. A piece of shot, blue hot, found in the gap, but 
whether a piece from this round or the last, was not quite 
certain. Face splintered off for some distance round 
edges of breach. Union of steel and iron perfect. Upper 
and lower halves of plates well ca ble of further 
resistance. Displacement on the backing very incon- 
siderable. The representative of the platemakers ex- 
pressed to the committee his willingness that the 
plate should be fired at a fourth time if any doubt was 
entertained as to the quality of the two shot that had 
failed to get through, but che committee, after considering 
the proposal, expressed their complete confidence in the 
trustworthiness of the tests already made. 

Round No. 8 (Cammell plate)—Through plate and 
backing, as before. Face detached from back over a 
considerable area, and thrown down. Many new surface 
cracks; old ones extended and deepened ; but plate still in 
one piece. 

Round No. 9 (Marrel plate).—Through plate and back- 
ing, as before. Whole plate shaken and further broken. 
Face splintered off in fresh places. Several new surface 
cracks and some ping through ones. 

Round No, 10 (St. Chamond plate).—Through plate and 
backing, as before. Whole plate shaken up and completely 
breached from first shot ve to bottom. Face splintered 
off in fresh places. Gaping through cracks on right. 
Wedge-shaped fragment broken out by first shot now 
t on to top of target. 

This concluded the experiments. The French plates 
were hardly in a condition to make it worth while to 
further test them, but the full programme would probably 
have been gone through had it not been that the barge 
was found at this stage to be leaking seriously, so that 
vigorous pumping and baling had to be resorted to to keep 
it afloat till it could be towed into dock. A photograph 
of the St. Chamond plate was taken after Round No. |, 
and no doubt the complete target was photographed after 
it had reached dock. The only records of the appearance 
of the plates after Rounds Nos. 2 to 6 inclusive are the 
sketches—unfortunately hurried and taken under some 
difficulties—of those who attended the trials. 
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SamuEL Morton Prto.—The death is announced of Sir 
Samuel Morton Peto, who died at his residence, Blackhurst, 
Tunbridge Wells, on the 13th inst., in his eighty-first year. Sir 
S. Morton Peto was the son of the late Mr. William Peto, 
of Cookham, Berks, and was born at Woking. He married, in 
1831, Mary, daughter of Mr. Thomas De la Garde Grissell, of 
Stockwell Common, Surrey—she died in 1842—and secondly, in 
1843, Sarah Ainsworth, daughter of Mr. Henry Kelsall, of Roch- 
dale, Lancashire. The d baronet was a civil engineer, and 
was formerly a member of the firm of Grissell and Peto and Peto 
and Petts, contractors and builders, He wasa Sry Sites 
for Suffolk and a justice of the peace for Middlesex. He received 
his baronetcy for contracting to construct, in December, 1854, a 
railway from Balaclava to Sebastopol, and other works, without 
profit or remuneration for superintendence. He sat in Parliament 
in the Liberal interest for Norwich from 1847 to 1855, for Finsoury 
from 1859 to 1865, and for Bristol from 1865 to 1868, He is suc- 
ceeded by his son Henry, who was born in 1840 and is married, 
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THE BERRYMAN AND WRIGHT CONDENSER, EVAPORATOR, AND HEATER. 
THE PATENT HEATER CONDENSER COMPANY, WESTMINSTER, ENGINEERS, 
Fig.3. 
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WRIGHT'S WATER EVAPORATOR, HEATER, | 


AND CONDENSER. 


THE accompanying engravings illustrate the separate con- 
densers and heaters and the combined heater, evaporator, and 
condenser, made under the Berryman feed-heater patent and 
those of Mr. Joseph Wright by the Patent Heater Condenser 
Company, Westminster. Fig. 1 shows the now well known 
Berryman heater, in which the exhaust steam enters at A, is 
condensed in the 4) tubes, which are of brass or copper, the 
water of condensation falling into the tank below, from which it 
escapes under the control of a ball valve, leaving the grease in 
the annular space C. The vapour which leaves the 9 tubes 
escapes at B, and the water to be heated enters and escapes at | 
the places marked in the engraving. Fig. 2 shows Wright's , 
surface condenser, founded on the heater. Here the exhaust 
steam enters at A, and being condensed falls into the space D, 
and thence passes through the cooler tubes K in the lower 
vessel. The vapour which passes off from the condenser tubes 
leaves at B, and any water from the descending side of the con- 
denser tubes joins that coming from the tubes K, and all taken | 
off by the same means. The cold water for effecting the con- 
densation enters the lower part of the vessel K, where it cools 
the water of condensativn, and thence passes into the upper 
vessel and out at the top. 

The construction of the combined apparatus, Fig. 3, which is 
for the purposes above referred to and for feed make-up pur- 
poses, will now be easily understood. The exhaust steam from 
the main engine or engines entering at the steam inlet I of 
the main condenser M C is drawn after condensation from the | 
outlet O by the air pump A P and forced into the hot well 
H W, from whence it is conveyed into the chamber under and 
attached to the feed-water heater F H to be therein purified. 
From the grease separator it is taken by the boiler feed pump 
E P and forced by means of the pipe P through the feed heater 
¥ H, and so by the outlet B to the boilers. The exhaust steam 
from the engines of the air circulating and boiler feed pumps 
passes through the pipe A, and is aided, if necessary, by part of | 
the exhaust from the main engine or engines entering at C, 
or by live steam from the boilers or from between the high and 
low-pressure cylinders of the main engines, or the exhaust from 
any auxiliary engines is utilised by passing it through the tubes 
of the feed heater and compensating water evaporator, the re- 
ducing valve K being so arranged as to open should the quan- | 
tity of exhaust steam fall short of the requisite amount and | 
admit steam from the boiler or engines as required, the inlet 
for this purpose being at r. Should, however, the quantity of 
exhaust or live steam combined become excessive, then it will 
lift the valve of the vacuum valve V V and blowing into the 
atmosphere, will attract the notice of the attendant. The water | 
for evaporation may conveniently be taken from the top or the 
hottest part of the main condenser, as shown at a, or it may be | 
taken from any other convenient source, as at 6, its supply to | 


the evaporator being controlled by the ball valve 5 v, or other | Th 


suitable arrangement. The top of the evaporator is placed in | 
communication with the vacuum chamber of the main condenser | 
by the pipe p p, the three-way cock T, allowing of its being alter- | 
natively placed in communication either with the low-pressure 
cylinder steam chest or with the condenser of the engine, should 
the latter be of the surface-condensation type, while the strainer 
plates s p s p prevent any water passing into the pipe should the 
ebullition become excessive. The atmospheric pressure on the 
surfaces of the water in the evaporator and the supply tank 
8 ¢is maintained in equilibrium by the opening d@ between the 
two. To control the maximum speed of the engine of the air 
and circulating pumps, any suitable arrangement of governor G 
is used, while to regulate the minimum speed of the air and 
circulating pumps the following means are used :—A thin 
copper roa or tube c r is in this case fixed at its lower end in 
a tube ¢, in which flows the condensing water. This rod or tube 
is connected at its free end to one arm of a bell-crank lever /, 
whose other arm actuates the rod r’, connected to a lever l' of a 
controlling throttle valve, and thus causes the air and circulating 
pumps to run faster or slower in accord with the rise or fall 
below the normal of the volume of steam to be condensed, the 


expansion or contraction of the rod ¢ r being thus effected. 


_ Mr. Wright has been very successful in effecting great saving 
in fuel by the introduction of these heaters and condensers, 
and the improvement of the working condition of the engines 
to which they are conuected. Iu some cases the combined im- 
provements have effected a yearly saving which is astonishing 
even to those who are familiar with the marvellously bad cha- 





racter and working conditions of the engines in many works 


and manufactories. Fur the purpose of evaporating impure 
water, and water highly charged with manufacturing impurities, 
the apparatus illustrated by Fig. 3 is made with the number of 
vessels shown, or with several more, according to the character 
of the mixture to be evaporated and se We have 
before us numerous particulars of important applicitions of 











Fig. | Fig. 2 


these heaters and condensers, and proofs of their successful 
working, as applied under Mr. Wright's supervision, all of which 
show how enormous is the waste of heat and steam previously 
characterising the engine and bviler plant. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
November 19th, 1889. 
(Before Mr. JUSTICE CHITTY.) 
OTTO %, SINGER, 

THIS was an action by a patentee against licensees of the poten, 
to recover royalties. e patent was for an improved method of 
securing elastic tires in wheel rims for bicycles. At the date of 
the licence the patentee had obtained provisional protection only. 
e licence was for a term of one year from December Jst, 1886, 
and further from year to year during the continuance of the said 
letters patent to be granted—if granted—for the said invention or 
any prolongation or extension thereof. The defendants paid the 
royalties for the first year, but refused to pay ~~ further royalties 
on the ground that the patentee had agreed in the licence to com- 
plete the letters patent for the whole invention described in the 


rovisional specification, and this he had failed to do. The de-— 


endants alleged that the patentee was compelled before the 
Comptroller to amend bis specification, and to admit that he knew 
of the claims of certain prior patentees to be the true and first 
inventors of the use of tires with a helical spring core, and of the 
introduction into an india-rubber tire of a core of corrugated spring 
wire, and to abandon his claim thereto. The claim so abandon 
formed, on the contention of the defendants, the whole substance 
of the plaintiff's invention as described in the provisional specifi- 
cation; and the defendants alleged that it was the use of the in- 
vention so disclaimed that they desired and intended to obtain in 
taking the licence. 

The action was tried with witnesses and occupied some three 


days. 
Mr. Romer, Q.C., and Mr. Sates Healey appeared for the 
intiff; and Mr. Moulton, Q.C., Mr. Maclean, Q.C., and Mr, 
hinney for the defendants. 





Mr. Justice Cutty said that the plaintiff’s case on the licence | 
| was a simple one. The defendants said that the plaintiff had not 


obtained a patent for the whole invention, which it was understood 
between the plaintiff and defendants that the former was seeking 
to obtain. ey said — was obtained by the final specifi- 
cation for less than the whole invention. They knew that 


= 
could not dispute the validity of the patent, and, indeed, | 


there was no ground for saying a valid patent had not been 
obtained. They sought to have tbe licence declared void. Why 





should it be void? Consideration had passed, and there was 
no ground for saying there was a total failure of considera- 
tion. Reading the deed itself there was no misrepresenta- 
tion in it. The plaintiff and the defendants met together; they 
were both satisfied with the provisional specification. The 
defendants very candidly admitted that they both believed the 
plaintiff's invention comprised at large a claim for a corrugated 
steel spring within the tube. But all the partners knew the 
patent law, and there was no ground for saying the defendants 
were deceived. The defendants knew what steps the plaintiff 
would have to take under the Act of Parliament, and t the 
ery was liable to the action of the Comptroller under section 

of the Patent Act of 1883, and that he would have to ascertain 
and make clear what he was allowed to leave rough and incomplete 
in the provisional specification. The question now raised was quite 
new, and generally the contention was the other way, that the 
final specification exceejed the provisional. In the present case, 
when the licence was fairly worked out, the question was 
settled. It was a licence for a year certain, and then from year 
to year during the continuance of the patent, and there was a 
covenant to complete the letters patent. The defendants tried to 
found on that a warranty for the whole invention which might by 
any chance be comprised in the provisional specification. That 
was not in the least its meaning. It was no warranty. It was 
merely a covenant to complete the letters patent. Then the 
licence was to end if the patent was declared invalid in a court of 
law; but until then the licenser was to have all his royalties. 
Then the licenser was to indemnify the licensee and to defend the 

tent. The resvlt was that something had passed by the deed. 

ere was no warranty that any patent would be obtained, or that 


‘anything should be done except what had been done by the 


plaintiff, namely, to take proper proceedings to complete the 
patent, There was no ground for declaring the licence void; the 
ga could give notice to terminate it if they liked. He based 

is judgment on the deed itself, and the bargain was that the 
royalty should be paid. The plaintiff was entitled to succeed in 
his action, and have 1n account of what was due for royalties. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—Mr, C. 


E. Thompson read a paper on Thursday evening before the members 
of this Club, at the Durham College of Science, his subject being 
** Locomotive ing.” The paper was a thoroughly practical 


one, the author having had considerable experience in that work. 
The author, being mostly engaged in the erection of tank locomo- 
tives, confined himself to that class, tal-ing as an illustration a 12in. 
saddle-tank; outside cylinders, four-wheel coupled. The various 
phases of the work were considered in the systematic way in which 
they would arise in practice, commencing with an account of the 
method of erecting the frames square and true; —" cylin- 
ders in position, and in alignment with the axle of the driving 
wheel; mounting the boiler, &c. &c. The erection of the gear was 
described at considerable length, and the author concluded with a 
full t of the methods of setting the slide valves. A prolonged 
discussion followed, in which several members described processes 
employed in which they themselves were engaged, whether in loco- 
motive factory or railway shop, the various methods and peculiari- 
ties of erecting being freely criticised. 

INTERNATIONAL MARITIME EXHIBITION, —The International 
Maritime Exhibition opened November 4th, in the Mechanics’ 
Building, Boston, Mass., where 74 acres of floor space will be used 
in which to display the products of the ship carpenter, the sail- 
maker, the artist, and theironworker. Everything that enters into 
the mechanism of a sip is exhibited there, and one is able to get a 
= idea of nautical matters by a study of the different exhibits. 

ere is upon the stage a full-sized model of the new Burgess yacht 
Quickstep, perfect in every detail above the water line; on hcr 
decks will be given concerts from day to day by Cappa’s 7th Regi- 
ment band, of New York, and other combinations of musicians. 
It is p meray to have a concert in progress in the big exhibition 
hall during the entire day and evening. A canal has been con- 

structed in the basement of the building which contains 400,000 
gallons of water. On this are exhibited models of every 
conceivable style of vessel. The art gallery will be an object of 
great interest. The new squadron on its way to European waters 
| will, by permission of the Secretary of the Navy, steam to Boston 
early in the month, and remain for at least three days, to give a 
national endorsement and character to the Exhibition. Arrange- 
ments have been made to have anchorage as near the shore as 
possible, in order that it may be convenient for visitors to go 
| aboard. The ships’ boats will run between the wharves and their 
respective vessels, and every possible facility will be given the 
ublic to inspect the new warshi The various divisions of the 
ixhibition are grouped into the following general departments :— 
Department 1, ship models; 2, light, heat, ventilation, Xc.; 3, 
machinery ; 4, armament and ordnance; 5, coasts, harbour, canals, 
&c.; 6, ship rigging; 7, wrecking; 8, nautical instruments ; 9, ship 
| materials; 10, ts, rafts, &c.; 11, interior equipments; 12, fine 
| arts; 13, miscellaneous; 14, d maps, charts, &c.; 15, novel 





processes. The Exhibition will remain open until January 4th, 1890, 











440 


THE ENGINEER. 





Nov. 22, 1889, 








TANK LOCOMOTIVE FOR 
LAND RAILWAY. 
On 


THE INDIAN MID- 


page 431 we illustrate one of ten tank engines for the 
Indian Midland Railway, recently constructed by the Vulcan 


Foundry Company, of Newton-le-Willows, Lancashire, to the 
design of Mr. Geo. Berkley, M. Inst. C.E., the consulting engi- 


neer to the Indian Midland Railway Company. The following 


are the particulars of the engine :— 


Gelieieme 2. cc os se oe 
Diameter of coupled wheels .. .. .. .. .. «. 
Tractive foree of engine per each pound of effective 
pressure per square inch on piston.. os ee 
Heating surface— 
In fire-box .. 

In tubes 


17}in. diam. x 


Total 
Grate surface a 
Capacity of tank 
oe ae ee ee 
Weight of engine in working order— 
On radialwhee's .. .. .. «. 
On coupled 


- 


* OS ee ae 
Total 
Gauge of railway .. .. 


List of Principal Dimensions. 





2tin. stroke. 
4ft. djin. 
134°86 Ib. 
eq. ft. 
949 
85 
1034 
. 19 
800 gals. 
i 75 cub. ft, 
Tons ewt. qrs. 
ae FS | 


7 
40 19 0 


S:..%.¢ 
. ft. 6in, 


Barrel of boiler— 
DOE ch sm <ted es. as os 10ft. 5gin. 
Diameter, inside smallest plate 4ft. lin, 
Thickness of plates .. .. .. din. 

a. of tube plate he Se in. 
Diameter of rivets.. .. .. .. 2 0 #in. 
Distance of centres .. .. liin, 
Diagonal stays, number of .. 4 
PNENCGUNIB n> on oo a» se se G6 se ljin. 

From rail to centre of boiler .. .. .. «2 « 6ft. lljin. 
Fire-box shell— . 
Description, flush with barrel. 
Length outside are 5ft. din. 
Breadth ., betweenframes .. .. .. 4ft. 5in. 
Height above boiler cent:e tooutside .. .. .. .. 2ft. 2hin. 
Depth below ___,, 1 4ft. 7jin. at front, 3ft. 2gin. at back, 
Thickness of front plate : se? os & gin. 
a side and back —— jin. 
Fire box— 
Description, copper. 
Length inside oe * top, 4ft. 4jin ; bottom, 4ft. SJin. 
Breadth ,, o> eel en Se gp Oe OS = 3ft. luvin. 
From top of box to grate at middle ° ° 4ft. 4}in. 
From bottom of box totopofgrate .. .. .. .. 4im 
Side water spaces .. ++ «- «. .«. bottom, 2jin , top, 4}in. 
Front = Re > 2gin.; ,, 44in. 
Back " oe » 2gin.; ,, 4din. 
Thickness of plates .. a>, ae oer 

- oftube plate .. .. -. lin, tapered to jin. 
Stays (412). distance apart abou oo oe oe OR. 
Te eae eee jin. 
Number of roof stays, £S$ vertical W.L. stays. 

Diameter in middle .. .. .. .. .. «. in. 
= ORES co. ss sc cc oo lin. 
Tubes— 
Description, brass. 
Sectional area .. ° 2-7 sq. ft. 
Superficial area . 949°0 ,, 
Number .. 67 


Length between tube plates 
Diameter outside .. .. .. .. 
Distance of centres .. .. .. 
Number of W.G. at S.B. end, 12; 

Smoke-box— 

Description, semicircular. 
Length,imside .. .. .. 
Breadth at centre inside .. 

- bottom ,, os 2s ee 
Depth below boiler centre (back) .. 
Thickness of plates in sides es 

a a) Sn, 2s on. os 
Diameter of chimney at bottom (inside) 
Height of top fromrail .. .. .. .. 
Thickness of plates 

Safety valves— 

Description, Ramsbottom's. 
rcs os ub be o> 
Centre of valve 

Frames—- 

Description, solid steel. 
Extremelength .. .. .. .. 

= breadth over platform 
Distance between frames .. .. 
Depth of frames (extreme).. 
Thickness of frames Se on os 
Distance over outside angle irons .. 
Size of outsideditto .. .. .. .. 
From end of frame to trailing wheel 
From trailing wheel to driving ditto 
From driving ditto to leading ditto 
To end of frame from radial wheel. . 
From rail to top of platform .. 
Height of buffers from rail 
Distance of centres of ditto 
Extreme wheel base .. .. .. .. 
From leading to radial wheels... .. .. .. 1. 
From centre of cylinder to centre of driving axle .. 

Reg alator— 
Description, C.I. brass top with circular valve. 
Area of steam way er oe 
Diameter of steam pipe, inside 

Stea n and blast pipes— 

Description of steam pipe, per. 

Diameter, inside, 4}in.; outside, 48in. 

Desc’ iption of blast pipe, cast iron, brass top. 

Diameter of dittoattop .. .. .. .. .. 

Size of dittoat bottom .. .. .. 

Height of ditto above boiler centre 
Cyli :ders— 

Diameter .. 

Stroke os te: oe 

Distance of centres 

Angle, 1 in 7}. 

Distance of centres of valve spindles 

DENETEEGEEED 65 os os: as! op be. oe ae” se 

From centre of cylinders to centre of valve spindles 

Diameter of piston-rods os: 66 “op. to on 

Depth of piston ee 

fa ings £6. ph. we ee 66 

Description, two C.I. rings, Zin. x ;*,in. 

Extreme length of cylinders .. .. . 

Thickness of ditto oo => ws 

Distance between inside of ports .. 

covers .. 


at F.B. end, 10. 


- 


” , 
Breadth of ports oe ced 
Length of steam ditto.. 

me exhaust ditto 
RMU UNE Cs ec lbs bw. ce os. Se. ae 
Travel of slide valve 4lin. F. gear and 4,/,in. B. gear. 
DEEDS sel Gel ke “ae ES et” per lee? wp 
Steam overlap 
Valve gear — 
Description, Stephenson's link. 
Diameter of excentric pulleys .. 
Throw of excentric pulleys 
Centresofrods .. .. .. 
Expansion link, thickne:s os 
Distance of centres oflinks .. .. .. 
Diameter of weigh bar shaft, at middle 
Motion bars— 
Description, W.I. case-hardened. 
Length, total .. . 2 ss 
Breadth .. .. 
Depth at centre 
” ends .. ee 
Distance apart, vertical . 
ne » horizmtal .. .. os 
Pump and clack-boxes— 
Description, C.1. barrel with G.M. glands, 
Diameter of plunger .. .. .. 22 os 
Stroke os 


- 


“7 «2 «of 7 +8 #8 oe 


1 
10ft. 10}in. 
2in 


vertical, 2}}in.; diagonally, 2}in. 
0. 


2ft. S}in. 
4ft. 10}in. 


3in. 
4}in. & 4,,in. 


26ft. Thin. 
ft. 4in. 
4ft. 8}in. 
3ft. Tjin. 
liin. 

9:t. 2in. 


; “4hin. x 3in. x hin. 


a) 


4gin. 

4}in. x 6in. 
10jin. 
17}in. 
24in. 

2ft. Tin. 


4}in. 

lijin. & 1jin. 
lft. 1gin. 
3in. 

4in. 

2}in. 


2ft. 74in. 
lin 


2ft. 2}in. 
2ft. 4}Zin. 
lft. 3) 
ljin. 
2jin. 

lir. 


jin. bare. 
lin. 


lft. 4in. 
6}in. 
4ft. Sin. 
2}in, 
fin. 
3jin. 


4ft. 1jin. 
27in. 
2in. 

2in. 

Sin. 

6, in. 


ljin 
2tt. 





Pump and clack-boxes— 
ve tees de 0, ee ee gin. 
Distance of centres from frames ee es 8,hin. 
Description of valves, ball. 
DN a6 sh dc ap! “os oe” ‘os? Sy 
Boiler clack, brass, two .. oo ee 
Description of valve, ball. 
Diameter of valve en es 2fin. 
Injectors— 
Description, brass, lifting. 
Number of ditto .. .. .. . 1 
Size of ditto .. si No. 8 
Driving wheels— 
Description, cast steel. 
Diameter on tread 4ft. 6}in. 
-~* inside tire .. 4ft. lin. 
Breadth of tire .. .. Shin. 
Thickness of tire .. ha 
Radial wheels — Fi 
Description, cast steel. 
Diameter on tread.. .. 3ft. 64in. 
* inside tire 3ft. lin. 
Breadth of tire 5}in. 
Thickness oftire .. .. .. 2}in. 
Leading and trailing wheels— 
Description, cast steel. 
Diameter on tread.. .. .. 4ft. 6}in. 
a. inside tire .. .. ° 4ft. lin. 
Breadth of tire 6 00 “es 5hin. 
Thickness oftire .. .. .. .. . 2jin. 
Driving axle— 
From fire-box.. .. .. 1ft. 10in, 
Distance below boiler.. .. .. 2ft. 6fin. 
Diameter in middle .. .. .. ° Tin. 
a oo. SS ae a. ll 
= ae | 
Le . “< = * 4fin. 
Diameter of bearings .. .. - Thin, 
Length of bearings .. .. .. $in. 
Distance of centres of bearings ‘ 4ft. Spin. 
Cross section of crank arms—Inside .. ll ~“ x 4}in. 
Outside .. lljin. x 4in. 
Outside cranks (solid with wheels)— 
OSs: ss 5s sales eho 96) 0 10in, 
Diameter of pin for coupling-rod (driving, 4in.) Shin, L. and T. 
Length of bearing for = (driving, 4Jin.) gin. o 
Diameter of bossforpin .. .. .. .. « «- Sjin, 
Radial axle— 
Diameter in middle os oe we oe SE. 
- of wheel seat co ce ee oe CR 
a of bearings .. asin pe $6. Te 
Length of bearings .. .. .. 10in. 
Distance of centres of bearings 4ft. 4in. 
Leading and trailing axle— 
Diameter in middle oe 6}in, 
a of wheel seat... Shin. 
°° of bearings .. Thin, 
Length of bearings .. .. .. 9in. 
Distance of centres of bearings 4ft. 5jin, 
Springs for leading and driving axle— 
Description, elliptical over-hung. 
Length, centres, loaded .. .. ao ee. 
ae i ie . 4hin. 
Number of plates.. .. 1 
Thickness of top plate jin. 
ine others jin. 
Depth of ditto 54in. 
aded weight .. .. 6 tons 
Deflection when loaded e 3in. 
Distance of centres oo ee ° 4ft. 5}in. 
Springs for radial axle— 
Description, elliptical over-hung. 
Length, centres, loaded .. .. oo ec os 
PT os sy tap «© -- oo 4in. 
Number of plates... .. oo 
Thickness of top plate.. - sin. 
- others . ~ --_ 
Depth of ditto.. ° . . 4in. 
Loaded weight .. .. 3 tons 
Deflection when loaded n. 
Distance of centres 4ft. 5in 
Springs for Soaiing axle— 
Description, elliptical overhung. 
Length, centres, loaded .. .. . 8ft. 6in, 
Bres@th .. .. .. «- . . 4hin. 
Number of plates.. .. . - 
Thickness of top plate.. oe oo oe 
- others .. ° o oo git. 
Depth of ditto os os . « 
Loaded weight .. .. * ee 6 tons 
Deflection when loaded : 3in. 
Distance of centres oe ° 0 « 4ft. Spin, 


Feei pipes — 
Description, copper. 











Description of saddle 
d 


(see sketch) — 


Length outside . -. ft. 6in 
ER: 6%: we “os Se > ws 8ft. 
Depth inside .. .. .. ° llin, 
Thickness of top plates oe ee in. 
= en oe — a ee 
- DED ks se Sa ee “aw “as. Me 
Se ee sin. 
Pitch of rivets .. .. .. «. lin. 
Front and back coupling springs— 
Description, volute. 
Length before compression ce Wei. ow san, 
MED cso os’ ss os es ee os os 
Resisting acon oo ss «0 -. 38 tons 
Front and back buffer springs— 
Description, volute. 
Length before compression oo co os Min. 
| iA 
oo eee 








AMERICAN ENGINEERING NEWS. 


A tall tower.—In connection with the Exhibition to be held in 
New York in 1892, a syndicate has been formed to build a tower 
1600ft. high. The preliminary plans have been prepared by the 
Pheenix Bridge Company, which company has offered to subscribe 
100,000 dols, towards the estimated cost of 2,500,000dols, It is 
circular in plan, with twenty-four vertical or slightly tapering 
columns, arranged in two concentric rings. A spiral roadway, 
75ft. to 50ft. wide, on a uniform grade of 8 per cent., with a 
development of 3°76 miles, will run nearly to the top. It will bea 
double-deck roadway, with a car track line on the upper part, 
which it is proposed to operate on the Judson threadless screw 
system for street railways, At the top will be restaurants, Xc., 
with a broad promenade, and above this will rise a domed 
observatory. It is not a beautiful structure, according to the 
published views; but it is simple and effective, and, on the whole, 
not unpleasing. There is to be a circular promenade at a height 
of 450ft., with an extensive café at this level, and another 
promenade at an elevation of about 900ft. It is proposed to 
utilise the interior for hotel and pleasure purposes. It is not 
meee that the Exhibition Committee will take up the scheme; 

ut if the syndicate builds it, it is likely to be a decidedly paying 
investment, especially as its tracks will have a very large carrying 
capacity, and the possibility of driving or walking from top to 
bottom would be a very novel feature, while the great radius and 








easy e would render this easy. A foot-walk will be on the 
outside of the roadway. 


. 


————____ 
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Sewage disposal.—The town of South Framingham, Mass, hag 
recently completed a system of sewerage and sewage dis; 
works, on account of the stream into which the sewage was 
formerly drained having been now included in the water supply of 
Boston. The sewers are of vitrified sewer pipe 6in. to J8in, 
diameter, with a main sewer of brick 24in. by 36in. The main 
sewer leads to a well 10ft, diameter at the gateh ,» whence the 
sewage can be conducted to either or both of the reservoirs, or 
direct to the pump well. The reservoirs are of brick and concrete 
with invert floors and arched roofs; each has a capacity of 
200,000 gallons. Provision is made for cleaning out, and they can 
be ventilated to the smoke stack or the furnaces. The pumpi 
engine is a duplex compound condensing engine, capable of bej 
worked as two separate engines, or one of the two engines at a 
time. There are two pumps; independent ‘air pumps and conden. 
sers are provided, and the piston speed of the engine can be 
doubled when y- The capacity of the engine is to pum 
2,000,000 gallons of sewage per twenty-feur hours, against a head 
of 45ft. The sewage is pumped through a cast iron force main to 
a sewage farm of seventy acres, divided into fields about 200ft, b 
300ft. The end of the force main is 40ft. above the level of the 
bottom of the reservoirs, and 22ft. above the pumps. From the 
main the sewage flows by gravity through a 1bin. pipe along the 
farm ; at intervals of 200ft. are manholes with five gates to each, 
so that the sewage can be turned in any direction over the field, 
The amount of sewage is now about 200,000 gallons per day, and 
the pumps can carry away 84,000 gallons per hour, and so pump 
the entire amount in less than three hours. It is intended to run 
the pumps slowly, running them for six or seven hours a-day. The 
grass land will A irrigated first, and later the root crops. The 
land is gravelly, with some loam. 

paving.—A new city ordinance at San Francisco, Cal,, 
provides that in future all street pavements must be of stone blocks 
or bituminous rock, laid on a concrete foundation, and with granite 
curbing. The stone pavement is to be of blocks about 8in. long, 
3}in. to 44in. wide, and 7in. to Sin. deep, laid on a concrete 
foundation not less than 6in. deep. The other pavement is 
to be of bituminous rock containing not less than 14 per cent. of 
bituminous matter, not less than 2in. thick, also laid on a concrete 
foundation not less than 6in. deep, The concrete is to be of one 
part of best Portland cement, two parts of good clean sand, and 
seven parts of hard, clean, sbarp rock of best quality. At Salt 
Lake City, Utah, it is proposed to make a trial of the vitrified fire- 
brick paving which has been so successful in many parts of the 
country. A space of 2640 square yards would require 155,000 
bricks, 8hin. by 4in. by 2in. e street would be graded, well 
rolled and covered with a course of 3in. to 4in. of fine gravel and 
3in. or din. of sand. The brick will be pounded or rolled about hin. 
into the sand and grouted with pitch. There is said to be good 
fire-clay near the city. The cost of the bricks would be 10 dols, 
per 1000. The general estimate of cost is as follows per 2640 square 
yards :—155,000 bricks, delivered at 10 dols., 1550 dols.; grading, 
rolling, gravelling sanding, and laying brick, 1°50 dol. per square 
yard, 3960 dols. ; top dressing with pitch, 20c. per square yard, 528 
dols.; total, 6038dols. orabout2°30dols. per square yard. The Trini- 
dad asphalt pavement in Omaha, Neb., costs 2°98 dols. per square 
yard, and it is proposed to lay an experimental length of street with 
this to compare with the brick. Cedar and cypress block pave- 
ment costs about 1°65 dols. to 1°90 dols. per square yard, and 
granite block, 2°65 dols. to 4 dols., all Western prices, 

The Judson system of traction,—The Judson system of traction 
for street railways involves a very interesting principle—namely, 
that of a ‘‘ threadless screw.” A continuous revolving shaft, in a 
conduit between the track rails, forms the shank of the screw, 
while two small rollers on the grip of the car form a section of a 
travelling thread of variable - The shaft is driven by engines 
placed at intervals along the line, and intended to be operated by 
compressed air. Electricity, steam, or other power may be used 
for driving. The shaft is of hollow drawn steel tubing, about Sin. 
or 10in. in diameter, with flexible joint couplings at the bearings, 
and can be laid to any curve or grade, mn a frame depending 
from the car, and entering the slot in the top of the conduit, are 
two rollers, one on each side of the shaft, which can be turned by 
the driver into any position relative to the shaft, either at right 
angles to it or nearly parallel. When at right angles to the shaft, 
the only motion produced is rotation of the rollers, When in- 
clined towards the line of the shaft, an angular motion is im- 
parted, and the rollers travel along the shaft, either backward or 
forward, according to their position. Variations in position affect 
the speed, so that the motion can be smoothly and rapidly in- 
creased or decreased without unpleasant shocks to the car. 

Range and position finder.—Lieutenant Bradley A. Fiske, U.S. 
Navy, has invented an apparatus of great importance in connec- 
tion with modern gunnery, known as the Fiske range and position 
finder. It was first designed for use with the dynamite guns of the 
cruiser Vesuvius, to point which the vessel and not the guns must 
be handled, the latter being built into the structure of the hull. 
From that, however, the apparatus has been developed for a wider 
field. The invention consists in the determination of a fractional 

riion of a conducting body bearing in length a ratio to the angle 
included between two lines of sight directed upon some distant 
object, and the measurement of the electrical resistance of said 
length. The salient features of the apparatus consist in the 
determining of the exact range of any distant object by keeping 
trained upon it a telescope, which in moving carries along with it 
a dial parallel with the telescope. This dial is electrically con- 
nected with a graduated arc over which it moves, and 7 means of 
ranging angles registers accurately the distance of the object from 
the apparatus. An observer, then, stationed at the galvanometer, 
and at one of the points of resistance, can, by noting the galvano- 
meter and adjusting the resistance in the usual way, determine the 
resistance equiliberating any portion of the arm along the 
arc, and so discover the angle of adjustment of this arc; 
or, having adjusted one of the points of resistance at some 
given figure, the observer may, by simply noting the gal- 
vanometer or any other suitable indicating device, visible or 
audible, determine when the dial is placed at a desired angle cor- 
responding to the adjusted resistance, and this indicating device 
is obviously at the place where the moving arm is situated, so 
that the operator then knows when he has placed the arm at the 
pre-determined point or at the distant station, so that the operator 
in charge of the resistance point can know that the arm has been 
properly adjusted; or two indicating devices in the same circuit 
may give warning to both operators, as above, simultaneously. By 
this means the elevation or training of a gun may thus be deter- 
mined or recognised from a distant point, the longitudinal axis of 
the gun corresponding to the dial in the arc form, 

Jamaica railways.—The railway system on the island of 
Jamaica, West Indies, has been purchased by an American Syndi- 
cate. There are 634 miles in operation, and the roads cost 
2,500,000: dols. About 120 miles are to be built, In 1888 the 
receipts were 278,031 dols.; expenditure, 171,979dols. Passengers 
carried, 284,923. 

Triple expansion Corliss engines.—Some large steam engines of 
the Reynolds-Corliss type are being built to drive the new electric 
plant of. the West End Street Railway at Boston. They are triple 
expansion engines; cylinders, 2lin., 36jin., and 52in. diameter, 
48in, stroke. The fly-wheels will be 28ft. diameter, 10ft. 7in. wide 
on the face, weighing 60 tons, and making sixty-eight revolutions 
= minute, Steam will be supplied by a battery of Babcock and 

ileox water-tube boilers. The smokestack of the power station 
will be 240ft. high, 27ft. square at the base, with a 13ft. flue. 

South American trade, —The Spanish-American Commercial 
Union pro} to establish an export establishment to spread 








United States trade ‘n South America, The idea is to havea main 
office in New York, under the charge of men familiar with the 
conditions and requirements of South American people and 
merchants, and this office would have branches at the principal 





cities in South America, where samples would be sent by American 
manufacturers, so that customers could order just what they want. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 


Tue state of trade here continues all that can be desired. There 
has not been any further advance in prices this week in conse- 
uence of the steadier condition of the Northern markets, but 
: the less are ironmasters satisfied with the condition of 





nar surroundings. The works keep full of orders, and new 
inquiries are tantly streaming in in numbers that cannot be 
executed. 


On 'Change in Birmingham to-day—Thursday—it was freely 
admitted that it has been a very long time since trade has been in 
such a healthy condition as now, and the fact that the revival has 
been so long while in coming is relied on here as an argument in 
favour of its continuance, There was a good deal of talk 
this afternoon on this point, and the position just stated was 
the conclusion to which those ironmasters having most experience 


came. , ‘ - . 

‘As last week, so also this, many pig prices were wholly with- 
drawn. This applied particularly to Lincolnshire, Derbyshire, and 
Northampton brands. Makers are so well booked at the furnaces 
that they desire no further sales at present, and refuse their sales- 
men permission to quote. Nota little annoyance is felt by some 
of the representatives on this account, but there is no help for it, 
and it is a condition of things which has to be submitted to. 

Would-be purchasers, on their part, too, are a good deal incon- 
yenienced by this refusal to sell, but they too have to make the 
best they can of the position, Some of them find themselves in 
the unpleasant position just now of not having made purchases 
when the market was rising, in the expectation that there would 
be a further fall, and now they have to give yet increased rates to 
obtain supplies. These people can hardly, however, be pitied, for 
if they refused to act at the time it was their own fault, and bold- 
ness is needed in the iron trade at critical times as in other 
businesses if money is to be made and loss prevented. 

Prices of pigs this week remain very much as a week sgo, namely, 
72s. 6d. for prompt deliveries of Lincolns, 74s or 75s, for forward 
deliveries, 67s. 6d. to 70s., nominal, for Derbyshires, and 65s. to 
67s. 6d. for N a Staffordshire pigs are 80s. to 85s. for 
hot blast all mines, 1 to 110s, for cold blast, 70s, for part mines, 
and 60s. for common. 

Finished iron prices were fully as strong to-day—Thursday—as 
Jast, but there were not any material advances, 

The New British Iron Company, however, have taken the some- 
what exceptional course of issuing a new price list for second-class 
qualities, termed by them their ‘‘Corngreaves” brand, and which 
shows an advance of 5s, on Corngreaves bars and plates, and an 
advance of 10s, on turning iron. Corngreaves best bars now become 
£8 10s.; Corngreaves boiler-plates, £9; best turning iron, £9, for 
shafting purposes ; and double best, £10 per ton. 

The same firm’s steel prices are quoted: Mild bars, £9; and 
boiler-plates, £10, Their patent composite iron and steel material 
is £11 bars and £12 10s, plates. 

Marked bars generally remain, for the present, at £9, with 
£9 12s, 6d. as the Earl of Dudley’s quotation. Common bars are 
worth £8, and second-class bars £8 1 Hoops are also £8 10s., 
and strips £8 5s, per ton, under the latest arrangement as to price 
with the Iron Tube Association. 

A large home consumption was reported in the bar, hoop, and 
strip branches, and buyers were offering to renew expiring orders 
for the same descriptions. But the higher prices were quoted in 
all cases. 

Common sheets were not in quite so much inquiry, and this 
branch of trade is certainly not participating in the revival to the 
extent that might have been supposed to be likely. The reason is 
the continued quietude at some of the galvanising works as regards 
the revival of orders. Deliveries from the ironworks are, however, 
proceeding rapidly, and the mills are wel] engaged. Prices are 
unaltered at £9 singles, £9 103. doubles, and £10 10s. lattens, An 
Association advance of 10s, per ton is contemplated, and may occur 
next week, 

For stamping sheets there is an active demand, and orders are 
declined by several firms, Foreign and continental orders are 
being executed in large numbers. Single gauge sheets are selling 
on the basis of £11 10s, per ton. 

The steelmakers keep very busy on plates, bars, and billets, and 
on all sides orders are arriving faster than can be executed. Prices 
are rising at the steel works, but compared with last week there ,is 
no quotable change. . : 

The coal trade is this week strengthened by the advance of ls, 
per ton declared on Earl Dudley’s furnace coal, and 6d. on slack, 
as determined on by the Coalmasters’ Association last week in 
Birmingham, The colliers will get their full share of the ad- 
vantage, through the operation of the sliding scale. 

A 10 per cent. advance in wages is being agitated ¥ the men in 
certain of the colliery districts of Staffordshire and Warwickshire 
unaffected by the existence of sliding scales, and it seems likely 
= their demands will have to be conceded in some form or 
other, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester,—There was a full average attendance on the Man- 
chester Iron Exchange on Tuesday, and the prices quoted were 
again at a considerable advance upon those current at the previous- 
mark et, To some extent this continued and rapid upward move 
ment in prices is — to check buying, especially where con- 
sumers are well covered for present requirements, and sellers who 
have tendered to customers on the basis of current rates in some 
instances report that they have failed to secure business, This 
may be taken as an indication that there are probably either 
second-hand parcels obtainable at something under present market 
rates, or that buyers, when they are not absolutely in immediate 
want, prefer to wait rather than pay the prices now being quoted. 
There is, however, nothing in the market to warrant buyers hold- 
ing back in the expectation that they will gain any substantial 
advance by waiting, and the general opinion is that there is really 
nothing for some time to come to check the continued upward 
movement in prices. Business during the week has, in fact, been 
done at ppd oe price that has been touched since 1872-73, and 
there is a good deal of speculation going on, whilst buyers who are 
in want of iron readily pay the top figures that are quoted, and a 
considerable business is being put through. 

For Lancashire pig iron makers have further advanced their 
quotations, and are now asking 72s. 6d., less 24, for both forge and 
foundry delivered equal to Manchester, which brings their iron 
more on a level with the prices ruling for district brands, Lincoln- 
shire might preety be bought at about 72s, 6d., less 24, delivered 
here, and there would be no difficulty in finding ready buyers at 
this figure, but 1s, to 1s, 6d. per ton above this price more nearly 
ae the average quotation, whilst for Derbyshire iron, where 
sellers have anything to offer, they would not be disposed to take 
under about 75, 6d., less 24, delivered here. Outside brands show 
a considerable advance upon last week’s quotations, good foundry 
Middlesbrough for delivery equal to Manchester over the next 
three or four months being quoted at 74s. 10d., net cash, with some 
makers not offering atall. One or two of the Scotch brands have 
been advanced fully 3s. to 4s, per ton, and Eglinton delivered at 
the ports is not obtainable under 70s., whilst 72s. 6d. to 75s. is 
being asked for Glengarnock. 

For hematites prices are eo yen owing to the small quantity 
which makers have to offer, and quotations are regulated a good 
deal according to circumstances, but 85s. 6d. to 80s, 6d., less 25, 





represent about the minimum figures for good foundry qualities 
delivered in the Manchester district. 

Steel plates suitable for boilermaking purposes continue to move 
up steadily in price, local makers now quoting £11 per ton for 
delivery to consumers in the neighbourhood of Manchester, and 
business has been done at this figure. Scotch makers are so 
heavily sold that they have little or nothing to offer for anything 
like early delivery, and decline to quote at all, except to regular 
customers, For forward delivery over the first six months of next 
year they are asking about £11 15s, per ton. 

In the manufactured iron trade there is a generally active in- 

uiry stirring, and, in fact, considerably more buyers than sellers, 
the position of local makers, which, in some instances, has of late 
been rather weakened by the serious check recently given, owing 
to the unfavourable rate of exchange to South American shipments, 
upon which they were heavily sold, appears now to be very much 
improved, and they are decidedly stiffening up in their prices, 
£7 15s. to £8 per ton being the minimum for Lancashire and 
North Staffordshire bars delivered here. Even at these figures 
they are very chary about selling, and will not contract for forward 
delivery. 

The metal market continues very active, with a continued brisk 
inquiry for all descriptions of manufactured goods at the full rates 
quoted last week. 

In the engineering branches of industry the reports received, not 
only from sources representing the employers, but also through the 
organisations representing the workmen, continue of a most satis- 
factory character with regard to the present condition and pros- 

ts of trade generally. The usual monthly reports just issued 
y the trades unions societies show that the demand for workmen 
in all departments continues quite as active as ever. The slight 
increase in the number of unemployed reported last month by the 
Amalgamated Society of Engineers has been quite of a temporary 
character, the returns issued this month showing a substantial 
decrease in the number of members on the books in receipt of out- 
of-work support; the average on the total membership of the 
orm A being only slightly over 14 per cent. on the books as 
actually out of work. The returns for the Manchester district are 
even still more satisfactory, barely 1} per cent. of the 
members being in receipt of donation benefit. The Amal- 
zamated Society of Engineers is able further to report a 
rapidly increasing membership, something like 500 new mem- 
bers having been admitted during the past month, and 
an exceptionally encouraging report, both as regards its 
financial operations and its growth in membership, is looked 
forward to as the result of the improvement in trade during the 
present year. The report of the Steam Engine Makers’ Society 
for the past month shows the peer to remain practically 
unchanged, employment being still plentiful, and the number of 
out-of-work members on the books continuing exceptionally small, 
the percentage being still not more than # per cent, on actual 
out-of-work donation. In fact, any members who are out of work 
are either temporary suspensions or the usual floating unemployed, 
which, even in the most active condition of trade, are always to be 
found. ‘The reports received from the various districts with regard 
to the state of trade from all the large industrial centres are, with 
the exception of one or two isolated places affected by local circum- 
stances, to the effect that all branches are not only being kept 
fully employed, but many of the works are on constant overtime, 
and from none of the important industrial centres are there any 
complaints whatever of slackness. For some classes of workmen 
the demand is in excess of the number the soci can supply, 
and this is especially the case with pattern makers, for whom 
there has been an exceptionally pressing inquiry during the past 
month, which may be taken as an indication that there is a large 
quantity of new work in preparation which will very shortly find its 
way into the workshops, ith regard to wages, the question of 
increased payment for overtime and outdoor allowances is still 
agitating some districts, and in this direction the men are forcing 
up the scale of payment; but there is no movement of a general 
character with regard to any further actual advance upon what 
may be termed the ordinary rate of wages. In the North there 
appears to be some feeling in the direction of the eight hours’ 
movement, but with regard to this matter there is no indication of 
any actual steps being taken just at present. 

The agitation fora further advance of 10 per cent. in miners’ 
wages throughout Lancashire is beginning to take definite form. 
A short time back applications were sent in to the collieries asking 
that the employers would take into consideration, at an early date, 
the granting of a further advance of 10 per cent.; on Tuesday a 
special meeting of the South Lancashire coalowners was held in 

anchester to consider what steps should be taken with regard to 
this further demand on the part of the men, and ultimately it was 
resolved to appoint a committee of the Association to meet a depu- 
tation representing the men, with a view of discussing the matter. 
Formal intimation of this resolution on the part of the coalowners 
has been sent in to the miners’ representatives, and arrangements 
will now be made for a meeting between the committee of the coal- 
owners and the representatives of the colliers, Deputations who 
have waited upon the leading colliery owners in the Manchester 
district have been informed that, when the colliery proprietors are 
in a position to further advance the price of coal, they will concede 
the usual proportionate advance in the wages of the men, but that 
at the present time they do not see that any advance in coal is 
really practicable. 

The coal trade remains without any material change, house fire 
qualities being still bad to sell and weak in pot steam and forge 
coals continue in fairly good demand, and all descriptions of engine 
fuel are in brisk request, with an upward tendency in prices. At 
the pit mouth, best coals average 11s. to lls. 6d.; seconds, 9s. 6d. 
to 10s.; common coal, 7s. 9d. to 8s, 3d.; burgy, 6s. to 6s. 6d.; best 
slack, 5s.; and common sorts, 4s, 6d. to 5s, 

Shipping is still only dull, and good steam coal delivered at the 
ports on the Mersey is not fetching more than 9s. per ton. 

The demand for coke continues exceedingly brisk, and far in 
excess of local means of production. Good foundry qualities readily 
fetch 15s, to 17s. per ton at the ovens, 





Barrow-in-Furness.—There is a very brisk trade doing in hema- 
tite qualities of pig iron, and the demand is still greater than 
makers can supply, but the difficulty in the way is as to the supply 
of coke. Additional furnaces would soon be put in blast if the coke 
supply was adequate. During the week an additional furnace has 
been lighted at Carnforth, where four out of six furnaces are now 
in blast. At Askam one of the furnaces has been temporarily 
damped down owing to the small supply of coke and of iron ore, 
but this difficulty will be got over next week. There are now 
fifty-five furnaces in blast out of seventy-nine in the district. The 
stock of hematite held in warrants has increased during the week 
by 714 tons, and now represents 379,790 tons, Prices have 
fluctuated considerably during the past few days. Prices last week 
were quoted at 76s. per ton for mixed Nos. of Bessemer iron net 
f.o.b,, but they reached 78s. on Monday, and have since declined 
to 76s. per ton, at which figure there is a brisk demand and fair 
consumptive business doing ; there is also a large number of trans- 
actions taking place of a speculative character. 

The ship ts of B and hematite pig iron and steel 
during the week ending November 16th were :—Coastwise, pig iron, 
6485 tons, and steel 7985 tons; and foreign, pig iron, 1430 tons, 
and steel 840 tons. Most of the steel shipped coastwise, however, is 
for foreign —— being taken in small schooners from Solway 
ports to the Mersey for transhipment into la steamers. The 
shipments to date in 1889 have reached 948,457 tons, while 
during the corresponding period last year they were 826,069 tons, 
being an increase of 122,388 tons, 

In the steel trade there is a great deal of life, and orders are very 
plentiful from all sources, but makers are so well off for orders for 
plates, angles, tin-plate bars, hoops, billets, blooms, and slabs, that 
they are not —_ Plates are, however, at £9 per ton, boiler- 
plates £10, and angles at £8, all less 5 per cent, A brisk trade is 








doing in steel rails, which are 


uoted at the advanced figure of 
£6 18s, for heavy sections, £7 


for light sections, and £7 15s. 


for colliery rails, 

Shipbuilders and engineers are not in receipt of apy new con 
tracts, but are busy on the orders now held. ‘They are, however, 
subjected at present to considerable delay by the difficulty experi- 
enced in getting supplies of raw material. . The Naval Construction 
and Armaments Company has sent in tenders this week to the 
Admiralty for first-class line-of-battle ships. The Whitehaven 
Shipbuilding Company, which has now closed its works, having 
delivered the new steel ship Engelhorn to her owners, is ad- 
vertised. 

Iron ore is in brisk demand, and supplies are not over plentiful. 
Ordinary qualities are quoted at 14s, 6d., and best qualities remain 
firm at 18s, per ton net at mines, : 

Coal and coke firmer, and a good demand is maintained. Coke 
yA mee at 15s, to 17s, at the ovens, which means 22s, to 24s, 

elivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Mr. MUNDELLA, M.P. for the Brightside Division of Sheffield, 
has been on a visit to his constituents in this week. In the course 
of his addresses he strongly condemned the setting up by Govern- 
ment of a monopoly in steel and gun manufacture, contending that 
if Woolwich had never existed England would now have been at 
the head of gun making in the world, and Krupp would not have 
obtained the position he has done. Mr. Mundella had interviews 
on Tuesday with the Cutlers’ Company and the Federated Trades’ 
Council. The subject under consideration was the necessity for 
further legislation in regard to false marking, the great point aimed 
at being the extension of existing laws in England to foreign 
countries, 

A very painful impression was created in Sheffield on Monday 
afternoon by the tragic death of Mr. David Ward, J.P., head of 
the great firm of Messrs, Ward and Payne, edge tool, sheep shear, 
and steel manufacturers, of West-street and Limbrick Works. 
Mr. and Mrs. Ward were at the Victoria station, Sheffield, with 
the intention of visiting Mr. William Hornsby, J.P., at Burwell, 
near Louth. Mr. Ward, who was rather driven for time, hurried 
across the raised footbridge, and was at the point of entering the 
carriage, when he was seen to put his hand to his heart, and with 
the cry, ‘“‘Oh, I am dying !” staggered into the arms of a guard 
and in two minutes expired. Mr. Ward, whohas been both Mayor 
and Master Cutler, was a gentleman of remarkably fine business 
capacity, a most generous citizen, and among the most popularand 
highly esteemed of Sheffield’s sons. He was a director of Messrs. 
R. Hornsby and Sons, Grantham; Truswell’s Brewery Company, 
Sheffield ; the Sheffield and Hallamshire Bank, &c. He leaves a 
widow and eight children. 

Another considerable order in armour has come to Sheffield. 
Earle’s Shipbuilding Company, Hull, have placed with Messrs, 
John Brown and Co., Atlas Steel and Ironworks, the plates re- 
quired for the first-class cruiser nuw being constructed on the 
Humber under the English Admiralty programme. It is expected 
that the order for the remaining four first-class line-of-battle ships, 
to be built under the programme, cannot now be much longer 
delayed, as the tenders have been sent in this week by the respec- 
tive shipbuilders. 

A Sheffield steel manufacturer, who has just returned from a 
fortnight’s journey to the Continent, tells me that he was very 
much struck by the progress German manufacturers have made of 
late years. In Remscheid, which he describes as ‘‘a big, strag- 
gling village,” he found several rolling mills actively at work in 
the production of steel, which they are able to offer, in some 
useful grades, at one-half the price charged by local—i.e., Sheffield 
—makers. In files, which are largely made at Remscheid, he 
found Shardlow’s file-cutting machines in full operation. Then 
the workmen labour a long day for 2s, 6d. The conclusion he has 
come to is that Germany will soon be in a position to do without us, 
except, of course, in special lines, for which certain firms have a 
distinct reputation. For years a large and important business has 
been done in Germany with English-made files and special steels. 
There is every prospect of this trade being restricted in the future; 
while in the neighbouring and still larger centre of Solingen the 
adaptations—to put it mildly—of English hardwares, and par- 
ticularly Sheffield cutlery, are so incessant and persistent that 
nothing can be done there in British goods. The condition of 
affairs is now entirely changed, the cust of a few years ago 
having now become the competitor of to-day. 

The Yorkshire Miners’ Association have held a council meeting 
at Barnsley, presided over by Mr. Benjamin Pickard, M.P. The 
miners’ leaders appear to be concerned about the delay of the 
coalowners in holding a meeting to consider the two questions of a 
10 per cent. advance and the adoption of eight hours’ labour perday. 
They instructed Mr. Pickard to write them at once, “ pointing out 
the necessity of meeting before the Newport Conference.” It was 
arranged at the Birmingham Conference that in each county the 
Association shouldseek aninterview with the ownersin orderto ascer- 
tain their views on the subject, and if possible come toan amicable 
settlement. Since that time advances have been obtained by the 
men in several of the districts, especially in Scotland, in the 
Forest of Dean, South Wales, and Staffordshire. The owners in 
Northumberland have intimated their intention, it is said, of 
meeting their men for a discussion of the question; but as yet the 
three leading English counties in coal—Yorkshire, Lancashire, and 
Derbyshire—have not met. The Yorkshire coalowners, however, 
have informed the miners’ leaders that they intend to consider the 
subject. Under any circumstances, the colliers’ representatives 
express their determination to carry out their programme. If the 
coalowners hold no meeting, arrangements will be made all the 
same for the notices to be given in for the advance, to take effect 
as from the 18th of January next. Another resolution passed by 
the Yorkshire Executive is to accept the rules of the Miners’ 
Federation of Great Britain ‘‘so far as practicable.” The purpose 
is to have a permanent federation, by means of which all wages 
and great labour questions should be made national in their scope 
and application, 

An immense amount of section work in railway material con- 
tinues to be placed in this and adjoining districts, with the result 
that, while iron and other raw materials fluctuate considerably— 
now a drop at Glasgow and then a rush-up at Middlesbrough—the 
quotations for all kinds of rolling stock go steadily up. 











THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 


THE excitement lately prevailing in the Cleveland pig iron trade 
has subsided considerably during the last few days. At the market 
held at Middlesbrough on Tuesday last the attendance was again 
much above the average, but scarcely any busi was tra ted. 
Prices have fluctuated considerably since last report ; Cleveland 
warrants, which stood at 68s. on Tuesday week, fell to 62s. 104d. 
on the following Friday, but on the Saturday rose to 66s. 6d. 
Last Tuesday some sales were made at the latter figure, but before 
the close holders were again firm at 67s. The demand is still 
chiefly for warrants, makers’ iron being in demand only for prompt 
delivery, and for this 66s, was paid. Forge iron may still bs had 
at 63s, per ton. There are scarcely any inquiries for forward 
delivery, buyers being unwilling to give anything like present 
prices for their future requirements. 

For the first time for many months the stock in Messrs. Connal 
and Co,.’s Middlesbrough store has increased. On Monday last the 
quantity held was 159,846 tons, being 2245 tons more than a week 
yma At Glasgow there was a decrease last week of 

22 tons, the stock remaining at the end being 971,182 tons, 
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Shipments of pig iron from the Tees have not lately been quite ; have been turning out large quantities of railway and other mate- | finished iron works are heavily engaged, the situation of the sheet 
80 a) as mond». 4 Between the Ist and the 18th inst., inclusive, | rial for export. It is expected that the contract for 31,000 tons of | mills may be re; as still more favourable, Bars now realise 
the quantity shipped was 52,297 tons, against 64,161 tons in the | cast iron pipes begun in Glasgow a few weeks ago for Rio de M. 170 p.t., while sheets are noted M, t. 
October. 
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Owing to the unsettled state of the Pig iron trade, business in 
finished iron is almost at a standstill. anufacturers have been 
compelled to raise their prices to an extent which causes buyers 
to hold off, and consequently scarcely any sales are being made. 
Makers have, however, an abundance of work in hand, and for 
several months to come. Quotations are firm at the following 
rates:—Common bars and ship plates, £8 5s.; best bars, £8 10s. ; 
and ship angles, £7 15s per ton; all f.o.b, at makers’ works, less 
24 per cent, discount. pres” 

teel ship plates are £8 15s. to £9 at works, and the inquiry is 
better for them than for iron plates. Heavy section rails are now 
£6 10s. per ton. 

For some time past a syndicate or company, represented by Mr. 
T. C. Hutchinson, of the Skinningrove Ironworks, Loftus-in-Cleve- 
land, has been boring for salt on a plot of unoccupied land 
between the railway and the river near Lackenby. The system 
employed is that known as the American one, the contractors 
being aan. Mather and Platt, of Manchester. This is the firm 
who put down the first brine well ever made in Cleveland, and the 
methods they employed, and the difficulties they experienced, 
were described in a paper read before the Institution of Mechanical 
Engineers some time after. Inasmuch as the new bore hole is con- 
siderably tothe eastward of any yet put down, and as the salt bed dips 
in that direction, considerable interest has been shownasto the depth 
at which the salt would be found, and the thickness of the bed. 
The surface of the bed has proved to be at a depth of nearly 1700ft., 
and the thickness over 1! Although the bore hole an 
expensive one on account of its great depth and the time occupied 
in making it, it may now be considered to have been a most suc- 
cessful venture. It is certain to be followed by other bore holes 
in the same locality, as a single one scarcely pays to work. As the 
salt bed seems to improve instead of deteriorating in an eastward 
direction, it is highly probable that the salt industry will continue 
to develope itself on the south side of the river, and perhaps will 
establish itself in the direction of, and as far as, Coatham and 
Redcar. 

The Richmond Ironworks, situated near South Stockton, have 
just been acquired by Messrs. Stevenson and ag of Middles- 
brough. They were originally built by Mr. R. M. Jaques—since 
deceased—and carried on by him for some time as bar and sheet 
mills. While in his possession a Danks furnace was erected, and 
a guillotine shears for dividing the blooms; but these appliances 
were subsequently removed. Mr. Jaques was succeed y Mr. 
William Gill, who has since emigrated to the Australian Colonies. 
It then fell into the hands of Mr. M. B. Dodds, of Stockton, and 
was partially worked by the Stockton Forge Company. Messrs. 
Stevenson and Cowper have acquired it from the mortgagee and 
Mr. Dodd's trustees. It stands on about four acres of land, and 
is well adapted for making merchant bars, puddled bars, &c. 
Workmen are already engaged on the premises, and are making 
preparations for an early resumption of operations. 

A report has been in circulation to the effect that a syndicate of 
of wealthy firms connected with the iron trade had been formed 
for the purpose of obtaining possession of Cleveland warrants to as 
large an extent as possible. In view of the rapid advance in the 
value of these securities it appeared for some time probable that 
the report was true. Now, however, that the maximum seems to 
have been reached, it is generally discredited. There is no doubt 
that a number of outsiders have been speculating; and so far all 
have been successful in making money. Among them the names 
of two drapers, and even aclergyman, are freely mentioned. How 
it will be when the inevitable reaction sets in r ins to be seen. 
The game is a dangerous one, even for experts. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


THE Glasgow iron market has again been very active this week. 
The prices of warrants have fluctuated considerably, and there has 
been a large speculative business. It appears that the impression 
is now general that Cleveland warrants have largely got into the 
hands of a syndicate, and on this it the busi in them is 
said to be mainly confined to purchases on the part of those who 
ar2 desirous of covering their transactions before the end of the 
month. The bulk of the business is now inclined to go in the 
direction of Scotch and Cumberland iron. There was a halt in the 
upward movement of these warrants, and not a few connected 
with the trade have been expressing themselves as of opinion that 
prices have lately been moving up a little too fast for the benefit of 
the legitimate trade. The past week’s shipments of Scotch pige 
amounted to about 9600 tons, against 5425 in the co nding 
week of last year, and of the total Italy took 1915 tons, 
Holland 1840, the United States 900, Belgium 620, Germany 490, 
South America 280, and France 250, while the coastwise shipments 
were 3262 against 2484 tons. The withdrawal of Scotch iron from 
the warrant stores continues, the price being materially smaller 
than that of Cleveland pigs, so that the former is preferred both 
for shipment and use in the foundries at home. Founders whose 
contracts for Middlesbrough iron bave expired are taking the 
Scotch in considerable quantities, and I hear that they are exceed- 
ingly well pleased with it so far. course, were the prices of 
Cleveland to recede to the point at which it could be advan- 
tageously imported into Scotland, there can be little doubt that it 
— be preferred by founders who have been long accustomed to 
its use. 

Makers of pig iron have in a majority of cases advanced their 
prices since last report :—Gartsherrie, f.o.b. at Glasgow, No. 1, is 
78s. 6d.; No. 3, 70s.; Summerlee, 79s. and 69s.; Calder, 76s. and 
65s.; Langloan, 79s, and 69s.; Carnbroe, 71s. and 68s. 6d.; Colt- 
ness, 79s, and 69s.; Clyde, 75s.and 67s. 6d.; Monkland, 65s. and 
64s.; Govan, 65s. and 64s.; Glengarnock at Ayrshire ports, 78s. 
and 68s.; Eglinton, 68. and 67s. 6d.; Dalmellington, 68s. and 
re ; —— at Leith, 78s. and 68s.; Carron at Grangemouth, 78s. 
ar 

_ There was shipped from Glasgow in the past week four locomo- 
tive engines and tenders, for Barcelona, worth £10,000, locomotive 
parts worth £1015 to Italy and Calcutta; machinery, £15,800, of 
which £5810 went to Calcutta; steel goods, £13,010; general iron 
m wufactures, £26,500; and sewing machines, £11,215. 

The makers of malleable iron have been obliged to further 
advance their prices to the extent of 10s. per ton. They now 
quote common £8 2s. 6d. to £8 7s, 6d.; bars, £8 12s. 6d. 
to £8 17s. 6d.; sheets, £10; hoops, £9; plates, £9; nail rods, 
£8 5s.; all less 5 per cent. discount. English-made ship-plates are 
now quoted £8 5s., less 24 per cent., for delivery in Glasgow. The 
inquiry for merchant iron bas so far only been of moderate amount, 
although by this time it was expected to be exceptionally brisk. 
oo by makers are well supplied with orders, and all fully em- 
ployed. 

e principal steel-making firms have been in receipt of im- 
portant fresh contracts. Of these a large portion is connected 
with the Admiralty shipbuilding contracts. But there has also 
been a considerable amount of new merchant shipping placed. 
Altogether the steel] makers are busier than ever, and there are 
cases in which they have not been able to accept all the work that 
has been on offer. The prices of steel have again been raised. 
Boiler-plates are now quoted £1010s.; ship-plates, £9 10s.; angles, 
£8 5s.; and bars, £8 1is., all less 5 per cent, discount for delivery 
in the Glasgow district. 

The engineering and boiler-making trades are active. In the 
former there is a large amount of miscellaneous work being done, 
besides excellent orders for marine engines and for machinery for 
the plantations. Locomotive engineers are very busy, the con- 
trac‘s in course of execution being large and important. Founders 





Janeiro will not be affected by the revolution in Brazil, as 
assurances Lave been given that all engagements of the late 
Government will be met. 

The coal trade has been active in the course of the week, but 
from various circumstances the pressure for delivery is not so great 
as it has been in recent weeks. The Baltic trade requirements are 
now easily met, as few vessels comparatively are now going there. 
The supplies of splint coals are now quite satisfactory, and there is 
no lack of this fuel for manufacturing p' There has been a 
larger output by the colliers in the last two weeks, and the mild 
weather has limited the consumption of household coals. The 
f.o.b. prices at Glasgow Harbour are:—Splint, 10s. 9d. to 11s.; 
main, 9s, 6d.; steam, Ils. 4d. to 11s. 6d.; ell, 93 6d. to 11s. 
Although the price of steam coals for present orders is as stated 
above, the great bulk of the trade is being conducted under con- 
tracts at very much lower prices. 

The coalmasters of the Airdrie and Slamannan districts have 
advanced the of their miners by 6d. a day. In the Cambus- 
lang and other districts the colliers are demanding a further rise, 
but it appears very likely that it will be resisted by the employers. 

There has been a large business doing in copper, brass, and 
spelter, the rates of the first-named being especially very heavy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


As anticipated, the times in iron and coal are producing a 
plentiful crop of Parliamentary Bills. Some are already placed, 
and others will soon be forthcoming. 

The Bute Docks Company is going in for No. 1 railway connect- 
ing the Taff Vale Railway above Herbert-street, for No. 2 railway 
to form a junction from this with the Great Western Railway, for 
extension of time to the Rhymney Railway for the construction of 
these lines, and for powers to raise money for their completion. 
One clause in their application has a most important bearing ; this 
is for running powers over the present Rhymney lines between 
Caerphilly and the Bute Docks. This, taken in conjunction with 
some special points in the Taff Vale Railway Parliamentary Bill, is 
locally understood to mean a good deal. In addition to these, 
the Bute Company applies for powers to compel the North-Western, 
Rhymney, Taff, and Great Western to book through all traffic 
from or to the Bute Docks, and to repeal the section of the Barry 
Dock and Railway Bill affecting the rate to be charged at Treforest 
Junction, 

The Taff Vale Railway applies for powers to construct railways in 
the parishes of Radyr, Pentyrch, Eglwyslan, and Llantwit. One 
chief feature of these lines will be to connect with the Rhymney 
and Caerphilly district, and it is shrewdly surmised that not only 
existing collieries, but new projections are in view. 

The Vale of Glamorgan Railway seeks for powers to construct a 
line fourteen miles in length in the parish of Penmark. 

These are amongst the most prominent so far, and the public 
generally are looking out for others. The Swansea coalowners and 
merchants are bet upon a better communication with the 
Rhondda and othe - adjoining districts, and a Bill is understood to 
be framing. One for running locomotives on the Oystermoutb 
Railway and tramways has already been lodged. 

There was a slight suprise in the Welsh iron world a few days 
ago. By some of the principals it had been thought that the 
speculation in pig iron was being overdone, and that a sudden 
— was inevitable. The drop in Scotch, and other pigs, 
which has just occurred, gave support to this, and all thought the 
change had come. Singularly enough, this has not been realised, 
and pig of all descriptions is as strong as ever. I do not know 
generally what is the condition of stocks, but in Wales they are 
small, and prospects in this quarter are all favourable to further 
advance, and to a continuation of the good time in iron and steel. 

For all descriptions of manufacture, prices of last week are well 
maintained. Scotch ia has touched 63s, 8d.; Middlesbrough, 
67s.; hematite, 76s. 9d. Rails are at £6 15s. to £7 and £7 15s. to 
£8 ; Welsh bars, £7 10s. to £7 15s.; steel sheets, £10 10s. to 
— blooms from £7 ; bars up to £7 10s.; Siemens 
to £7 

An advance upon these figures may be expected with certainty, 
for iron ore is now quoted from l6s. to 16s. 6d., and cokes are 
firm at 21s. and 22s. At Swansea cokes are quoted 20s, and 21s, 

The works are busy in all directions, and not a hitch is occurring. 
Furnaces and mills are being fully worked, and still makers can- 
not keep pace with the demand. I note that Workington has been 
sending steel rails to Swansea; Maryport, quantities of pig; 
Barrow, steel plates; while from Newport, coastwise, quantities of 
rails and tin-plates have been sent to Bristol and Liverpool, and 
every line bears witness to the large demand for tin bar which our 
own works are supplying. 

The good times in coal are now rivalled 
iron, and I am surprised advantage is not en to utilise many 
places that are stagnant. At Hirwain there is not only a good 
stock of pig iron, but ample capacity for adding. 

—— makers are complaining strongly of a deficient supply 
of steel bar, and cannot in consequence keep all their mills fully at 
work, Trade is good. Prices are now advanced a little more in 
harmony with the increased cost of raw material, and will go up 
higher. Such is the confident opinion. Good orders are coming 
in from America, and next week's loading will be heavy. Bookin, 
forward at the advanced quotations is better. Prices this wee 
are:—Cokes, l5s. 6d. to 15s. 9d.; Bessemers, 16s. to 16s. 6d., 
ternes from 30s. 

The coal trade is vigorous, both steam and house, and prices this 
week have kept up well. The exports foreign from Cardiff have 
been above the average, and the coasting total from Newport last 
week was over 20, tons, Barry total over 50,000 tons. This 
week prices were as follow :—Steam, 13s, to 13s. 6d.; seconds, 12s. 
to 12s, 6d.; Monmouthshire, 11s. 3d. to 11s. 6d.; small, scarce at 
7s, 3d. to 7s, 6d.; house coal was firm at 13s.; for best small, 
9s, 9d.; even seconds large were quoted at 11s. 6d. 

Everything in sympathy seems to be having an upward tendency. 
Pitwood is getting scarce, and as much as 258, obtained. Coke is 
> ho ce te lls, 6d. to 12s, 6d. 

udging from the freight list, coal prospects are decidedly good. 
Cardiff is uniting with Worcester in the Severn innate san 


oe good times in 


ment, 
The further discussion on the arrangements for the new slidi 
scale is postponed until the end of the month. Good solid oun 
has been done upon it by the Associated Committee, under the 
chairmanship of Sir W. T. Lewis, 
The Carmarthen silver lead workings are being carried on with 
spirit and, it is gratifying to add, with hopefulness. 








Iv this country the prosperous activity in all branches of iron 
has continued unaltered throvgh the week. Both production and 
consumption remain lively as before, regardless, it may be said, of 
advanced high prices. Official statements show the stocks of pig 
on the German markets to be so much reduced that they would, 
on an ome scarcely cover the requirements of a fortnight—in 
Rheinland-Westphalia scarcely a week. Enormous quantities of 
pig and foundry pig from the Longwy district have, ever since 
the great colliers’ strike in Westphalia, found their way into 
Germany, at first at moderate prices, but lately at very consider- 
ably advanced notations—62f. p.t.—and even so far as the first 
quarter of 1890. 





There is a continued strong business doing on the Silesian iron 
market; all the works are well supplied with orders. If the 


The Austro-Hungarian iron industry nie 
small advance has again been put on bars, @ output of ores hag 
considerably increased, and is at present 20 per cent. higher than 
last year. A very hopeful tone is at present prevailing, caused 
by the great activity in the building line, and by heavy orders for 
railway rolling stock, which will be — out before long. The 
U he Credit Bank intends establishing a machine factory and 
shipbuilding yard at Buda-Pesth, the capital to be between four 
and five million florins, half of which sum the syndicate is to retain 
till the undertaking is proved to be a paying business. Two French 
firms are said to be interested in the concern. Part of the require. 
ments for the machine factory will be supplied by one of these 
firms—Ph. Bonhey fils, Paris— concessions having been made 
in this oe by the Hungarian Government. The new establish. 
ment will be chiefly employed in constructing large steam engines, 
boilers, and ships, besides the manufacturing of tools hitherto not 
ante - Hungary. The East will be aad as their principal 
marke’ 

In Belgium the iron trade p steadily and very satisfac. 
torily, demand being uncommonly strong in all eameben Prices 
are firm and rising, both as regards crude and manufactured iron, 

On the French iron market prices continue to move in an upward 
direction. This — would be even more active, but for demand 
being still rather weak. Yet makers appear to be little concerned 
about business becoming more pressing, and are not inclined to be 
tied down for any length of time. Girders are noted 145f.; bars, 
145f.; hoops, 145f.; sheets, 175f.; boiler plates, 180f. to 190f. The 
French coal market is in a good condition. All the mines are in 

igorous output. Coal as well as coke being actually scarce, the 
advanced prices are paid without questioning. Between the 15th 
and 21st of October no less than 6069 wagons of coals have been sold 
in the Loire district. 

The Lothringen coal mines have lately had their first strike, 
about 500 colliers of Spittel-Karlingen ee | their intention to 
lay down work unless wages were raised. Fortunately for all 
parties concerned, a reasonable agreement has been arrived at. 

In Rheinland-Westphalia, growing demand and rising prices have 
been maintained in the iron business. Ores are also in full demand. 
In the Siegerland roasted steel stone is noted M. 15 to 16:20; 
Nassau red iron ore costs M. 11 to 11°40 p.t. at Dillenburg; Luxem- 
burg minette, M. 3°30 and 2°50, according to quality. A most 
brilliant business is doing in pig iron. A kind of indirect further 
advance has been effected by stipulating cash without discount as 
terms of payment. In many cases it is found desirable and even 
important that prices would at last become stationary. Where 
busi is dependent on export this is of greatest consequence, 
ye ee n is “a brisk, inland as well as foreign orders coming 
in abundantly. Heavy lots have been sold to America, and the 
convention has gradually raised the prices ; we find an advance of 
M. 5 against last week's notation. Forge pig, basic, foundry, and 
B , have remained in an unaltered state, meaning strong 
demand and continuing upward movement of prices. Spiegeleisen 


very strong, and a 








is quo . 88 to for the 10 to 12 p.c. grade; good forge 
quality, M. 80 to 81; No, 2, M. 79 to 80; Nc. 3, M. 74; iron for 
M. 88 to 90; No. 2 


making steel, M. 80 to 85; foundry, No. 1, 
M. 81 to 83; No. 3, M. 78 to 80. Basic, , M. 74 to 75; Bessemer, 
M. 85 to 88. Luxemburg forge is sold at 70f. p.t. at works, 

The wrought iron branch remains in an animated state. Bars 
are in large request, and the mills fully engaged. There has also 
been a very fair demand for hoops last week, and a generally rising 
tendency is exhibited in this branch. Plates and sheets have been 
considerably advanced—M. 25 p.t.—at a meeting of the West 
German Sheet Convention, held at Diisseldorf on the 11th inst. 
The wire trade is unchanged. Though prices have been raised a 
little, yet they are still in no | aig to the raw materials— 
billets, for instance, costing M. 130 p.t. Nochange can be reported 
regarding the machine and wagon factories. The latter will find 
increased employment by orders for 337 passenger and freight cars 
for Berlin, and sixty-two ditto for Altona. Steel rails were offered 
at M. 154 to 156 p.t. at the latest tendering. At another tender- 
ing, M. 145 to 14 Pt at works was the lowest offer. 

For fish-plates M. 170 p.t. have been asked. List prices, per ton 
at works, are:—Good merchant bars, M. 162°50 to 165; angles, 
M. 172°50; girders, M. 135 to 140; hoops, M. 182°50 to 187 50; 
bars in basic and Bessemer, M. 170 to 175; yg pe M., 215 to 
220; tank ditto, M. 190; sheets, M. 215 to ; heavy boiler- 
plates in steel, M. 190; tank ditto, M. 175; iron wire rods, common 

uality, M. 165; drawn iron or steel wire, M. 170; wire nails, 

- 170 to 180; rivets, M. 240; steel rails, M. 150 to 156; fish-plates, 
M. 165 to 170; steel sleepers, M. 145 to 150; complete sets of 
wheels and axles, M. 350 to 355; axles, M. 240 to 245; steel tires, 
M. 250 to 260; light steel rails, M. 140 to 150, and more. 

According to the Finanzherold, the Italian Mediterranean rail- 
ways have ordered 240 axles—273,600 kilos.—at the Rhenish Steel 
Works in Rubrort. 

The foreign trade of France was in October :— 


1889, 1888. 
Import.. 824 923,000f. 843,286,000f. 
Export.. .. 817,163, 0008. 309,974, 000f. 
Turing the first ten months:— 
Import... 3,407,262, 000f. 3,384 815, 000f. 
Export... 2,890, 101, 0008. 2,687,378,000f. 


In conformity to the demands of modern times to have difficulties 
made easy, the once-dreaded summits of the Swiss mountains will 
soon be accessible to the most timid. Many rail and other —_ of 
various construction have already found entrance to those solemn 
solitudes—as many think, to the entire destruction of romance and 
beauty—and new projects are constantly turning up. At present 
no less than twenty-nine applications for authorisation to construct 
mountain railways on various systems are before the Swiss Federal 
Council in Bern. Two of these concern the Yungfrau, one each 
the Wengernalp, tbe Miirren, the Brienzer Rothborn. 

The plan of trading under the Federal Swiss flag, proposed by a 
citizen of Ziirich, appears to be less in favour, having met with 
official refusal, 

If rumours are to be credited, Russian railway administrations 
are to be permitted to complete their requirements again from 
foreign markets, 








Encinggrinc Society, Kinc’s Cotteck, Lonpon.--THE MAN- 
CHESTER SHip CANAL.—At a meeting of the above Society, Mr. 
Poulden read a very interesting paper on this subject. The author 
commenced his chiens by giving a detailed description of the posi- 
tion of the canal, with length, &c.—the total length 35 miles 
35°06 chains, the quantity of earth excavated being in all about 
44,428,555 cubic yards, at a cost of £5,672,291. He then described 
the separate sections of the canal very fully, giving length of each, 
there being nine in all, stating the number of men emplo: on 
each section and amount of spoil excavated. Mr. Poulden ex- 
plained the expense of the canal was greatly increased by the com- 
pany having to purchase so much larger amount of land than was 
required by the canal itself. An interesting point in the paper 
was the description of the plans of the hydraulic lifts used by the 
engineers in the construction of the canal. The author gave 
dimensions, &c., of the cylinders, &c., used. He also described 
and gave section of thedock wall, mentioning that the difference 
between the foundation ina soft and hard foundation being that 
in the latter the wall is reduced at the foot to 13ft. 7in. without 
toe, and oniy carried 1ft. below dock bottom. Mr. Poulden gave 
good pho hs of the steam navvies employed on the canal, and 
also a description of the engines attached to them working verti- 
cally, the buckets used being of wrought iron, with steel prongs 





rojecting beyond the cutting edge. He also alluded to the 
a and German form of excavation, and concluded with a 


reference to the Wells light employed for night work, 
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AMERICAN NOTES. 


(From our own Correspondent, ) 
NEw F heoy By ov. oe 
mina the past six days the rail mills have 
wean orders 9 25,000 tons of rails at from 
32 dols, to 35 dols., the former being the bottom 
price at Eastern and the latter the highest quota- 
tions at Western mills. A high authority in steel 
rail circles says there will be a very heavy demand 
for rails during the first quarter of the coming 
year, by which time railway managers will be able 
do forecast probabilities, financial, commercial, 
and otherwise, for 1890. A vast amount of new 
railroad mil is talked about, and no doubt a 
great deal of it will lead to practical results in 
April or May. Strange to say, most of the pro- 
jected new work is in the far north-west, where it 
as been stated all along that railway construc- 
tion has been badly overdone. A great impetus 
is expected to be given to railway construction by 
the settlement of rate wars by traffic a; ments 
between lines extending between the Atlantic and 
the Pacific Coasts. The possibility of such a con- 
summation is the talk of the street. If brought 
about, it will, no doubt, have a very beneficial 
effect upon stocks and bonds, and upon new rail- 
way building enterprises. 

There is an abundance of money for all com- 
mercial pur but the rates are considered a 
little too high. The aggregate bank clearings of 
forty-two cities for the past week show an increase 
of 84 per cent. in the volume of business, as com- 
pared with the previous week. Exports of mer- 
chandise from this city for the coy week foot up 
6,342,558 dols.; imports, 9,414,834 dols, Exports 
of specie, 529,000 dols., chiefly silver. 

The activity of business throughout the interior 
is draining Eastern financial sources of money; 
but with a friendly policy on the part of the 
Government, there is no danger of a stringency. 

The iron trade is in a very healthy condition, 
and demand is at a higher point than it has been 
for several years past. Mills and furnaces, East 
and West, as well as South, are oversold two to 
four months, and buyers, big and little, are every- 
where hurrying orders in for acceptance. 

The Pennsylvania Railroad Company is making 
experiments with a fire-proof car, English com- 
pound engines, and a number of other improve- 
ments, with a view to effecting minor economies, 
All of the Lake boat yards are crowded with work, 
and the ee along the Delaware River are 
supplied with orders for months to come. 

late iron contracts are being placed on a basis 
of 2°10 to 2°20; bridge iron, 5-49 to 2°30; steel 
plate, 2°40; tees, 2°70; beains and channels, 3°10. 
Steel rail quotations at Eastern mills, 33 dols. 
Almost one million tons ef rails have been de- 
livered thus far this year. The Lake Superior ore 
region has turned out so far this year 7,500,000 
tons of ore, and the demand is still very urgent. 








NEW COMPANIES, 
be following companies have just been regis- 
red :— 


American Screw Stopper Syndicate, Limited. 


This syndicate was registered on the 13th inst., 
with a capital of £30,000, in £5 shares, to acquire 
the American tents of Barrett and Elers, 
Limited, of 268, South Lambeth-road, and to 
carry on in the United States the business of 
manufacturers of Leonite and Florentine goods, 
glass and other bottles, jars, &c. The subscribers 
are :— 


8) 

C. M. Trevor, 48, Queen’s-gardens, Hyde Park, 
Re i rae a ee 
G. H. Rope, 34, Alfred-place West. wine merchant 
W. Hawke, 64, Basinghall-street, clerk... .. .. 
8. B, Hill, 25, Kimberley-road, 8 W., clerk ..  .. 
8. Cotton, 64, Basinghall-street, solicitor .. .. 
C. L. Quin, Birchanger-road, South Norwood, 


tt ee tt et 


cler' ee a a ee ee ee ee eee 
J. E. Nicholls, Common Room, Middle Temple .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first; 
remuneration, £100 per annum each, with £50 
additional for the chairman. Solicitors: Messrs. 
Jerome Trevor and Co,, 38, Basinghall-street, 





Steel and Iron Company, Limited. 

This company was registered on the 9th inst., 
with a capital of £70,000, in £10 shares, to treat, 
purify, and manufacture iron, steel, and otber 
ores and minerals. The subscribers are :— 


*“W. Lees M‘Olure, Prescot.. .. .. «. s+ os 
“J. a J.P., 9, Southill Park-gardens, Hamp- 

stea ee ee ae eee ee ee eee eee 
*G. Stewart Anderson, J.P., 46, Warwick-gardens 
*S. R. Smyth, C.E., 8, Union-court, Old B - 
ee! 


=m? 


three, nor more than five; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk; remuneration, £1 1s, each for every 

ti ttended. Solicitor, Mr. A. D. Brooks, 





Birmingham. 





Kegan Paul, Trench, Triibner, and Company, 
Limited. 

This is an amalgamation and conversion to a 
company of the publishing businesses of Messrs, 
ne aul, Trench, and Co., Messrs. Triibner 
and Co., and Mr. George Redway. It was regis- 
tered on the 16th inst., with a capital of £100,000, 
in £10 shares, The subscribers are :— 


*A. Cheveneix Trench, 1, Paternoster-square .. 
*C. Kegan Paul, 1, Paternoster-square .. .. .. 
—, Crookes, F.R.S8., 7, Kensington Park- 
ens .. s. C6 60 S620 06 e626 ++ of 
»doleridge J. Kennard, 52, Threadneedle-street, 
MRCP .. cc ce ce cf co ce cf co ce 
*H. Bottomley, Catherine-street, Strand, news- 
as a6. 08. ee mer. ee), 0a sna 
a, = Sleet, 75, Shrubland-road, Dalston, pub- 
er ae) mh. 69. 66 60) 60 e060 o@)s ee 
Frank Hemsley, 99, Lordship-road, N., collector 
The number of directors is not to be less than 
two, nor more than seven; qualification, £500 in 
shares; the first are the subscribers denoted by 
an asterisk and Fred, Duffing and A, P, Sinnett. 
Each director who is not a manager or assistant- 
manager will be entitled to £200 per annum, 
unless the dividend in any year is less than 7 per 
cent., in which case the amount payable will be 
£100 each; but when the dividend exceeds 7 per 
cent., the directors will be entitled to such further 
remuneration as the company in general meeting 
may determine, 


Ce ee dl 








THE PuysicaL Socrety.—At a recent meeting , 


of this Society, Mr. Herbert Tomlinson, F.R.S., 
read a paper “ On the Effect of Repeated Heating 
and Cooling on the Electrical Resistance and Tem- 
perature Coefficient of Annealed Iron.” In a 
paper recently presented to the Royal Society, 
the author has brought forward an instance of an 
iron wire which, when subjected to magnetic 
cycles of minute range alternately at 17 deg. and 
100 deg. C., had its molecular friction and mag- 
netic permeability reduced respectively to about 
one-quarter and one-half their original values. 
The present experiments were undertaken to see 
whether by coup heating and coolings the tem- 
perature coeffieient of iron could be brought down 
to something approaching the number given by 
Matthiessen for ‘‘ most pure metals.” The wire 
experimented on was first annealed by heating to 
1000 deg. C. for several hours, and allowing to 
cool slowly in a furnace placed at right angles to 
the magnetic meridian. The process was repeated 
three times, Afterwards the wire was covered 
with paper and wound doubly into a coil. This 
coil was enclosed in a water-jacketted air chamber, 
and connected with a sensitive Wheatstone bridge. 
Thermo-electric and Peltier effects were eliminated 
by always keeping the gal ter circuit closed. 
By repeated heating to 100 deg. C., and cooling 
to 17 deg. C. for long intervals, the specific resist- 
ance at 17 deg. C. was reduced from 11,162 to 
10,688 C.G.S. units, after which the operations 
produced no further change. At the same time, 
the temperature coefficient increased in the pro- 
portion of 1 : 1024. From careful determinations 
of the resistance at different temperatures, the 
formula Re = R, (1 + 005131 ¢ + ‘00000815 @) 
was deduced ; whilst that obtained from Matthies- 
sen'sresults for pure iron annealed in hydrogen was 
Re = Ro (1 + °005425 ¢ + -0000083 ¢*). Taking 
his own determination of specific resistance of 
impure iron as correct, coupled with Matthiessen’s 
law connecting the resistance and temperature 
coefficients of metals and their alloys, the author 
finds that the specific resistance of pure iron de- 
duced from Matthiessen’s results is from 4 to 5 
per cent, too high. 


RoyaL METEOROLOGICAL SocieTy.—The first 
meeting of this Society for the present session was 
held on Wednesday evening, the 20th instant, at 
the Institution of Civil Engineers; Dr. W. Marcet, 
F.R.S., President, in the chair. Nine new fellows 
were elected. The following papers were read :— 
(1) ‘Second Report of the Thunderstorm Com- 
mittee.” This is a discussion by Mr, Marriott on 
the distribution of days of thunderstorms over 
Englaniand Wales during the seventeen years 
1871-87. Notices of sheet lightning are included 
in the term ‘‘thunderstorms.” he years of 
greatest frequency were 1880, 1882, 1884, and 
1872 ; and the years of least frequency 1887, 1874, 
1879, and 1871. Years of greater or less freqnency 
alternate regularly throughout nearly the whole 
of the period. The average yearly number of 
thuuderstorms is about thirty-nine. The districts 
with the greatest yearly frequency are the South 
of England and extreme Northern counties, and 
those with the least rosy frequency are Cheshire, 








ee ee er ae ee eee 
A, Z sone, 20, Longton-grove, Sydenham, 
*E. R. Blundstone, 14, Great Smith-street, con- 

are Saree ae 
H. Noyce, 5, Penmarton-road, Brockley, clerk .. 

The number of directors is not to be less than 
three, nor more than seven ; the first are the sub- 
scribers denoted by an asterisk; qualification, 
<i remuneration, £100 per annum each, 
with an additional £50 each for every 1 per cent. 
dividend over 8 per cent. per annum on the 
ordinary shares, Solicitor, Mr. J. Pettengill, 3, 
Crooked-lane, 


at et 





Patentees’ Manufacturing Company, Limited. 


‘This company was registered on the 14th inst., 
with a capital of £25,000, in £1 shares, to acquire 
and work letters patent, particularly the patent 
rights of George Keith Gordon, for the manufac- 
ture of weaving looms for domestic a pe 
No, 14,942, dated 17th October, 1888. e sub- 
scribers are :— 


*G. Gordon Brodie, Handsworth, ironfounder .. 1 
*J. J. Bishop, Selby Park, Birmingham .. .. 1 
F. Cuthbert, 79, Colmore-row, Birmingham, 

. . generar ae 1 
H. C. Heard, 1, Newhall-street, Birmingham, 
TES Synlett i ail na Seam | 
J sen, Edgbaston, Birmingham, manufac- ‘ 
W. Cuthbert, 79, Colmore-row, Birmingham, 
stockbroker .. ’.. : eee 
R. A. Innes, 

warehousema: 1 


8, Moseley-road, Birmingham, 
is etl da Sf6n » 166+ hein Ors Ste, ae 
The number of directors is not to be less than 





Lancashire, and Yorkshire. The greatest number 
of thunderstorms occur in July, and the least 
in February and December. (2) “On the 
Change of Temperature which Accompanies 
Thunderstorms in Southern England,” by 
Mr. G. M. Whipple, B.Sc., F.R. Met. Soc. 
(3) “Note on the Appearance of St. Elmo's Fire 
at Walton-on-the Naze,” September 3rd, 1889,” by 
Mr. W. H. Dines, B.A., F.R. Met. Soc. (4) ‘‘ Notes 
on Cirrus Formation,” by Mr. H.H. Clayton. The 
author, whohas made a special study of cloud forms 
and theirchanges, givesanumber of notesand draw- 
ings on the formation of cirrus under various condi- 
tions, ¢.7., ina previously cioudless sky; cirrus bands 
with cross fibres, cirrus from cirro-cumulus clouds, 
cirrus drawn out from cumulus clouds, ‘ mares- 
tail” cirrus, &c, Curved cirrusclouds when accom- 
panied by d ing b tric pressure, fre- 
quently indicate thatastorm of increasing energy is 
approaching. (5) ‘‘ A Comparison between the 
Jordan and the Campbell Stokes Sunshine 
Recorder,” by Mr. F, C. Bayard, F.R. Met. Soc. 
As a result of a year’s comparison between these 
two instruments, the author found that the 
Jordan Photographic recorder, registered nearly 
30 per cent. more sunshine than the Campbell 
burning recorder. (6) ‘‘Sunshine, by Mr. A. B. 
MacDowall. This is a discussion of the hours of 
sunshine recorded at the stations of the Royal 
Meteorological Society. (7) ‘‘ On Climatological 
Observations at Ballyboley, Co, Antrim,” by Prof. 
S. A. Hill, B.Sc., F. R. Met. Soc. This is the 
=e made during the five years 








THE PATENT JOURNAL. 
Condensed from the ay the Commissioners of 


Application for Letters Patent. 

*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

8th Octoder, 1889. 
15,7644, Santrary Towex, W. Montague, London. 
9th November, 1889. 

17,896. Device for Makixc a Bow, P. 8. Bartleet, 

Lond 


jon. 

17,897. Vermin Destroyer, T. E. Helmore, London. 

17,898. Sanitary Lamp, A. Young, South Norwood. 

17,899. Lemon Sqeezers, T. W. tone, London. 

17,900. Breecn-Loapine Guns, A. T. Christophe and 
P. Nordenfelt, London. 

17,901. Knitrinea Macuings, T., J., and J. W. Kiddier, 


on. 

17,902. ControLLine the Reco, of Guns, P. Norden- 
felt, London. 

17,903, Cast Meta Articies, 8. Johnston, London. 

17,904. Fixinc VentiLatinc SuHarts, J. Buschek, C. 
Ganzert, and I. Schiel, London. 

17,905. PREPARING Test-Pizces in Metat, J. A. Snow- 
don, London. 

17,906. Provectites, F. L. Stephenson, London. 

17,907. Traps for Animas, P. E. Tainor, London. 

17,908. ORNAMENTAL Bricks, 8. J. Warr, London. 

17,909. Axtes of Peramputators, G. H. C. Hughes, 
London. 

17,910. Sprinc Cup for Hotpinc Fincer Rives, W. 
Potter, jun., London. 

—_— ANUFACTURE of ALUMINIUM, M. J. Berg, 

mdon. 

17,912. Fotpinc Bepsrgaps, P. Trémoulitre, London. 

17,913. Linen Couuars, J. Mitchell, London. 

17,914. Sream Sreerinc Gear, W. Clarke —(S. 
Schukert and Co., Germany.) 

17,915. TeLEorapa Circuits, C. A. Gisborne.—{D. H. 
Keeley, Canada.) 

17,916. Manuracture of Sopa, C. F. Claus, London. 


11th November, 1889. 


17,917. Dress Hooks, R. Rees, London. 

17,918. Fasteninc Door Kyoss, P. J. Knight and G. 
Hoyes, Hull, 

17,919. Lerrers, &., G. J. Clarkson.—(G. J. B. Rod- 
well, H.C Secord, and 8. J. Moore, Canada.) 

17,920. HorizonTaL TUBULAR Boxers, L. White, jun., 
and W. Y. Baker, London. 

— Garters for FootBaL. Piayers, W. Freeman, 


yu! 2D. 

17,922. Taroet, &c., for RirLe Sxootine, D. McCulloch, 
Roxburghehire. 

17,923. PeRamBULATORS, &c., G. B. Woodhouse, Halifax. 

17,924. CoIn-FREED Apparatus, W. ll, Bristol. 

17,925. Fasteninc Envevores, &c., F. ley, Man- 
chester. 

17,926. Casters, B. J. Moorhouse, Keighley. 

17,927. SHutrie Caeck for Looms, R. Hartley, London. 

— VaLve WATER-CLOSETS, W. D. Scott-Moncrieff, 


on. 

17,929. Ease in Cockino Fire-arms, &c., J. Clifford 
and I, Houldcroft, Birmingham. 

17,930. IncanpescenT ELecrric Lamps, J. H. Tucker, 
Birmingham. 

17,931. Stoppers for BorLer Tuses, J. Hay, Glasgow. 

17,932. WaisTBanps for Jackets, &c., M D. D. Slater, 
Glasgow. 

17,933. WirrapRawine MoLTen Guass from FuRNACES, 
D. Rylands an W. Horner, 44> 

17,934. ArracHMENT for Buttons, J. T. Lewis, Bristol. 

17,935. ComBtnepD TELescops, &c., F. Williams, London. 

17,9386. Fiugs of Kitcuen Ovens, T. Waterhouse, 
Keighley. 

17,937. Automatic RecuLatina Swine, G. P. Arm- 
strong, London. 

17,938. Evaporation of Liquips, J. G. Chamberlain 
and G. E. Davis, Manchester. 

bay a Curve Finper, T. B. Place and W. H. Williams, 

e. 


we. 
17,940. Mecuanicat Stoxers, A. Slater, Gloucester. 
17,941. Treatment of Skins and Hives, H. Belcher, 


London. 

17,942. Woven Wire Marrresses, T. E. and A. E. 
Wale, Bi ham. 

17,948. Protecrors for Tass of Braces, H. Dowler, 
London. 

17,944. Wire Hooxs or Hanoers, I. J. Turner, New 
Jersey, U.S. 

17,945. Compounp for Fuire-ticuters, J. Morley, 


mdon. 
a Net Svurrorts and the Lixe, H. D. Booth, 
Lo 


mdon. 
17,947. Improvep Cueck Tit, A. L. Olsen, London. 
17,948. SHos and Boot Hees, F. Korn and R. Hoffman, 


London. 

17,949. Emptryinc Bortttes &c., G. J. Chambers, 
London. 

17,950. Prevention of Laces Untyine, G. Green, 


jon. 

17,951. Mecnanicat CELts not Pox: RISABLE, 8, Travado, 
London. 

17,952 Tankarps, A. E:mekeil Bonn. 

17,953. WEATHER-BOARDS, F, Hilton, Manchester. 

17,954. Coxe Ovens, &c., T. D. Rock, London. 

17,955. Puzzies, H. G. R. Aldridge, on. 

17,95*. Drawina, &c , Winpow Curtains, W. Holbrook, 


ndon. 

17,957. Cotourntnc Matters, O. Imray.-(The Actien 
Gesellschaft fir Anilin Fabrikation of Berlin, 
Germany.) 

17,958. Borers, A. F. Yarrow, London. 

= Boots for ATHLETIC Purposss, G. T. Hawkins, 

ndon. 

17,960. RecuLatine Motion, W. van Galen and A, 
Terlinden, on. 

17,961. Coverine for Woopen Srructores, J. C. Fell. 
—(G. Phillips, United States.) 

sy Mersop of Apvertisinc, J. G. Macintyre, 


on, 

17,963. Pipes, Tuses, and other Fitt:nes, A. Soujol, 
London. 

17,964. Dyzina, J. O. O'Brien. —(The Fabriques de 
Produits Chimiques de Thann et de Mulhouse, 
Germany.) 

17,965. APPARATUS for PLayinc a Game, C. Ellis, 


mdon, 

17,966. Boarps for Games, A. J. Coleman and H. 
Tanner, London. 

17,967. Game of Sk1L1, V. Stephen, London. - 

17,968. MANUFACTURE of CLoTH Buttons, &c., J. Koch, 
London, 

17,969. Reaister Inpicator, A. Rudall, London. 

17,970. Propuction of ParRaBoLoipAL, &c., SURFACES, 
A. Rudall, London. 

17,971. CoLtourtnc Martrers, H. H. Lake.—( Messrs. 
Wirth and Vo., Germany.) 

17,972. Stup for Wearinc APPAREL, W. Mason, 


London. 
17,973. MaNuFAcTuRE of Ics, F. B. Hill and J. Sinclair, 


ndon, 

17,974. We.vine by Execrricity, H. H. Lake.—(H. 
Lemp, United States.) 

=. Tap, for Beer, &c., D, Mathieson, Hudders- 
e! 


17,976. UmBre.ia Ris, W. Corder, London. 
17,977. Stoppine and Srartine Tram-caks, J. W. Lee, 
London. 
17,978. Rotary Motor and Pump, E. T. Cleathero, 
London, 
12th November, 1889. 


17,979. Fire-escares, &c., H. H. Lake.—(E. Viarengo, 


taly. 
17,980. Fastentnes for Boots, &c., H. H. Cummings, 
London. 





17,981, Catirers, H. Brown, Newcastle-on-Tyne, 
17,982. Smoxine Pipes, D. Alberge, Manchester. 
ee Brus and Comps Sranp, M. L. H. Nixon, 


ford, 
17,984. Rotter Cycie Cuarns, C. Phillips, Birming 
17,985. Construction or Tip Wacons, J. 8. Stone, 


aq yo ny Corrosion of PROPELLER BLADEs, 

5 on. 

17,987. Worm Gearino, A. Gibb, London. 

17,988. Suupe CatcHes for Traavettine Bac Frames, 

R. H. Risk, Manchester. 

17,989. MuttiTusuLaR VERTICAL BoiteR, T. J. Sullivan 
nd-on-Tyne. 

— Srorinc Frat Patrerns, M. Cobé, Man- 


ester. 

17,991. Treatinc Sewace Matrer, G. F. Priestley, 

Halifax. 

17,992. Boxes for CarriacE of Bortiss, &., J. Dawson, 
Manchester, 

17,993. Imitation Gratngp LEATHER, F. Mori and EF. 
Moorhouse, Halifax. 

17,994. Scoop and Weieninc Macurng, A. W. Turner 
and E. R Pe —(T. Devine, United States ) 

17,995. Sprine Orr Cans, T. McLeod and W. Hunter 
Birmingham. 

17,996. PortaBLe Daiiis, J. W. Newall, London. 

17,997. Heap-rests, 8. J. Sewell, London. 

17,998. Dark Sipe for PaorocrarHic CaMERas, T 
Colley, Leamington. 

17,999. AncHors, G, F, Simms, Birmingham. 

18,000. Hinces for Hoops of PenamBucators, &€., A. 
Cotton, Longport. 

18,001. Boor CLosers’ SEAM-FINISHING Macuing, A. 
Garrett and G. Webster, Towcester. 

18,002. Cop or Bospin Tuses, J. E. P. Scott, Man- 
chester. 

18,003. Se_r-apyusTING Sarety-catcn, &c., W. Bailey, 
Newcastle-on-Tyne. 

18,004. INcaNDEsceNT Exectric Lamps, R. A. Sloan.— 

Wilson and C. H. Brown, United States ) 
18,005. ELecrric SiGNALLING Apparatus, G. Bowron, 


mdon. 

18,006. Guipes for Ratway Sienax Rops, 8 T. Dutton, 
London. 

18,007. Suavino Brusnes, A. H. Mayhew and W. B. 
Sweeting, London. 

18,008. Corkscrews, J. Binko, London. 

18,009. HorsrsHoe Nats, D. Thomas, London. 

18,010. Frrrincs for Exrecrric Lamps, I. A. Timmis, 


mdon. 
18, oat Cur and Manvracture of Gioves, D. Kynoch, 
ndon. 
18,012. Boots and Simitar Coverinos, L. Eckhardt, 
London. 
=o for Warer-cLosets, R. Inglis, Edin- 


urgh, 

18,014. BREECH-LOADING Bott-cun, P. Mauser, London. 

18,015. Bouts and Nots, J. Btthr, London. 

18,016. Decoratine Meta, H. J. Haddan.—(L. Favré, 
United States.) 

18,017. CasH Reorsters, A. J. Boult.—(J. Sharpe, 
Canada. 


-) 

18,018. ELEcTRO-MaGNeTiC Brake, A. J. Boult.—({B. EF . 
Ries and A. H. Henderson, United States.) 

18,019. Nut Locks, M. Albers, Liverpool. 

18,020. Paver Boxes, E. P. Lehmann, Liverpool. 

18,021. Venpinc Macuings, W. P. Thompson.—{J. A. 
Williams, United States.) 

18,022. Venpinc Macuines, W. P. Thompson.—{J. A. 
Williams, United States.) 

18,023. Locomotive Steam Carriaces, W. P. Thomp- 
son.—{J. B. Vidal, France.) 

18,024. Scriprsc Compasszs, H. Gohrt, Liverpool. 

18,025. Crzanina Wueat, W. P. Thompson.—(L. Stein, 
Germa: 

18,026. 

iverpoo! 

18,027. PranororTe Keysoarps, A. and 8. de Pont, 
Manchester. 

18,028. ELrecrric AccumuLators, E. de Pass —(la 
Sociélé Jacquet Freres, France. 

18,029. PrepaRaTiON of Depitatories, J. Perl, 
London. 

18.030. Toy, M. Pantard, London. 

18,031. Boxes or Baskets for Sweets, 8. R. Thompson, 


London. 
— Coryinc Guipes for Book-KEEPERS, H. H. Love, 


ndon. 

18,033. Weavine, A. D. Emery, London. 

18,034. Weavine, A. D. Emery, London. 

18,035. Szamiess Bags, Pockets, &c., A. D. Emery, 
London. 

18,036. VeLocipepes, B. Blackburn, London. 

18,037. Scissor, H. N. Quick, London. 

18,038. Tarust Biocks of ScREw PRope.ier Snarts, 
J. F. Hall and J. Verity, London. 

18,039. Caps for Cooks, &c., J. Rosier, London. 

18,040. Lips for Jars, F. 8S. Balls, London. 

18.041. Prorractor, A. Hughes, London. 

18,042. Picments, J. C. Martin, London. 

18,043. Raitway Veuicigs, D. H. Talbot, London. 

18,044. ADvERTisING, A. Douglass, London. 

18,045. Drivine Cuatns of Cyces, F. 8. Buckingham, 


London. 

18,046. Taickentnc Linszep Om, C. H Rvbinson, 
London. 

18,047. Bertus for Saips, Rartway Carriaces, &c., J. 
O. Holt, London. 

18,048 Manuracture of AuLoys of Iron, S. Pearson 

and J. H. Pratt, London. 

18,049. ArracHinc Wuerets to AxLes of CHILDREN’s 
Carriages, G. H. C. Hughes, London. 

18,050. Drums for CaBLe Raitways, J. Walker, 
London. 

18,051. Execrric Sicnautine, H. H. Lake.—(F. &. 
Morgan, United States ) 

18,052. Construction of Trusses, J. 8. Blackburn, 
London. 

18,053. Rattway Tracks, J. H. Clarke, London. 

18,054. Hincgp Expansion Gear, C. J. Westwood and 
H. Rigby, London. 

18,055. Traininc Gear for Gun Movuntinas, Per 
Nordenfelt and E. Ternstiém, London. 

18,056 Nava Construction, R. Brotherhood, London. 

18 057. Prorrctinc Burron Hoss, T. W. Stimson, 
London. 

18,058. Bicycies, G. W. Moon, London. 

18,059. PIANOFORTE ACTIONS, Ri . Legg, London. 

18,060. ApsustaBLeE Warton Keys, R. H. 
London. 

18,061. Soprum and Potassium, H. Y. Castner, London. 
18,062 Puriryine the ANHYDROUS DouBLE CHLORIDE 
Compounns of ALUMINIUM, H. M. Castner, London. 

18,063. Peat Fug, A. L. Blackman, London. 

18,064. TREATING Pzat, A. L. Blackman, London. 
18,065. Consumer for Gas, &c , GLopes, C. Kempton, 
sen., London. mp 
18,066. TRouseR Braces, E, Edwards.—(0. Heinrich, 

Germany.) 
18,067. SzeconpaRy Batteries, A. B, Cunningham, 


my.) 
ERMANENT Way of Raitways, J. W. White, 


London. oo 
18,068. Fotpinc Macurng, G. F. Redfern.—(La Société 
Anonyme Francaise des Bascules Automatiqus, 


France ) é 

18,069. Bott for Doors, &c., B. Stocks and W, Illing- 
worth, Huddersfield. 

18,070. Gass Borties, W. B. Fitch, London. 

18,071. Pens for Picrons, &c., J. Dickson, London. 

18,072. Station Inpicators, H. G. Krasky and J, 
Kueffer, London. 

18,073. Dyginc and Printinc Anm™matL and VEGETABLE 
Frsres, B. Willcox.—(Farbenfabriken vormals Fried- 
rich Bayer and Co., Germany. 

18,074. Batu Mitts, R. E. Sbill, London. 

18,075. BuTTER-woRKING Apparatus, T. Bradford. 


London. wa 
18,076. Wire Leap, H. H. Lake.—(J. B. Tidbits, 
United States.) 
18,077. Hyarentc Corsets, H. Philip (Scheuer), 


London. : 
18,078. Rotary Enotnes, J. N. Miller, Midlothian. 
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a: Merat Frames for Cuatrs, &c., J. H. Murray, 
18,080. Cotour Privtina, R. N. Helme, Lancaster. 


13th November, 1889. 
18,081. ceed Tvcs to Harness, G. C. Roberts, 


18,082. Fiuuxo INTERNALLY-STOPPERED Bort es, A. E. 


18,088. Hcosoannenee Waste Heat from Locomorivss, 
97h Spree 

18,084. CYCLE aL Pin, J. an . 
Barnes, Sunderland. ; 


es, 

18,085. WaTerProor Garments, C. W. Tetley and P. 
Wiener, hester. 

a Sypnon Fiusnine Cisterx, J. Epsom and J. 


18,087. Cricket Bats, R. Clements, London. 

18,088. Tonacoo Press, E. and E. C: Kerry, London. 

18,089. Fornaces for Borters, C. T. ps and R. 
Archer, Leeds. 


— Sunstirvre for Ivory, &e., I. Appletree, Shef- 

18, 091. Cos Comprnep Fence Prats, &c., W. 8. Laycock, 

18,092. , > Disrrisvutixe Governor, 8. Carnaby, 
Liverpool. 

18,098. Marxtnc Our Marteriats for Dressss, G. 

verpoo) 

18,094. EARTHENWARE Ports, I. and W. Powell, Liver- 

ge Lips for Preserve Jars, &c., J. Trantom, 

—. toe Ania ee, C., D. N., and J. Coutts, 

18,097. maaan “Tar, &c., to Fiesces of Suerpr, I. 
Archer, Lancashi 

—, Cates for Doors, C. Hickton and J. Cleveley, 


on. 

18,099. Oprratinc Suutrie-spoxes, E. Eaton.—({A. 
Hohebaun, Austria.) 

18.100. Avromatic De.ivery of Gases, M. C. Greenhill, 
Lendon. 

oe Boursixc Hyprocarpon, &c., Ors, G. Rose, 


18,102. Reenesente Juice from Lemons, &c , 8. Robin- 
son and E. D. Fagan, Dubli 
a. tt Boxes, &c., F. W. Durham and E. S. 
New Barnet. 
18, ww iy ig teehee for Sramr-rops, J. Sayer, 


18,105. TuBE-sawine Macuing, J. and I. Hill, Derby. 
18,106. Ssaprve and Siotrine Merans, F. Evans, Sea- 


8, on Fastexinc Broom Rossen into Brooms, J. 
Chaffer and T. Ashall, Cha: 
18,108. | meee and en aay Reseam, J. Ruscoe, 


18,109. — T. B. Evans, Bristol. 
1s, —_. Wisorse of ArmaTurEs, J. Farquharson, 


181 iL Maxina Srrervps Sarg, C. R. Mlingworth and 
F. E. Ri son, Accrin; 4 
=< Meta ~~ ore of ELECTRICAL Casues, H. 


18,113. Cure for inosene Papers, P. J. Bloomfield 
and W. H. Wooley, B 
18,114. Pozzixz Game, J. A. eikan, London. 
18,115. Dysme, &c., Fipres in a Raw, &c., State, 
raemiger, London. 
18,116. as Rors-privine Gear, R. Horn- 


18,117. iepenen tnG Gear, R. Hornsteiner, London. 
18,118. Ropg-privixc Gear, R. Hornsteiner, London. 
18,119. Exursrtinc ADVERTISEMENTS, H. H. Perry, 


18,120. Fixe AgraTeD Warer Bort es, F. Foster, 


18,121. — on Pencits, T. E. Edwards, C. Keizer, 
C. W. Keighley, and A. T. W. it, London. 

18,122. Wuxpow Burixps, C. W: . London. 

18,123. Pockst A omngres aod W. J. Downes, iia, 

18,124. —agead Propre.iers for Surps, ro J. Stevens, 


18,125. —_— Fasteners, W. Newman, ham. 
18,126. _— for Doors, &c., H. King, 
18,127. New Puzzux or Toy, x i. Hinde, London. 


J. Biddle, 
18,132. ar Fasteners, E. Evans, sen., and E. Evans, 


18,138" Rovexine of Sxoxs for Horsss, A. Privett and 
8. J. Taylor, London. 

18,134. Puzzixs, F. J. White, London. 

16,185. Hovsemaip’s Sanitary Ewer, J. C. Power, 


mdon, 

18,136. Fasteninc Rupser Hose to Covupiines, J. 

Thom: » London. 

18,137. Removine Printep Sueets from Prixtinc 
Presszs, E. Edwards.—(H. Kempe and H. Wehmann, 


Germany.) 

18,138. Cuan Box or Casg, A. Pyke, London. 

18, 139, Microscopicat Examination of Picrures, H. 
Duncan, London. 

18,140. Grinpinc Sree. Rouiiers, G. F. Simonds.— 
(J. J. Grant, United States.) 

18,141. Estmmatinc the Acrprty of Mrik, &c., C. R. 
Valentine, London. 

18,142. Avromatic Brake for Ramway CARRIAGES, 

Ww and G. W. Homan, London. 

18,143. 8, H. Nettlefold and J. Sheldon, London. 

18,144. Potato MasHers and Fruit Pressers, N. 
Ryland, London. 

18,145. Doctors for the Parvtine of TexTILE Fasrics, 
J. Archer, Manchester. 

18,146. ELecteic Mertens, J. J. Tylor, conte 

18,147. StRetcHine Macurng, C. 3 

18,148. ye of Sewacr, J. T. Dinsdale and 
W. B. Kemshead, London. 

a Sticks for Umprectas, J. 8. Gouldsmith, 


18,150. — Yarn Twister, H. Jennings, 
London. 

6 7 gga Prate Grass, &c., B. J. Brearley, 

eee &c., Puatz Grass, B. J. Brearley, 

18,153. Voowem EvaporaTinc Apparatus, J. Foster, 

— —_ Mera AsTraGa.s and Sash Bars, W. H. 


ther, Glasgow. 
18,155. TAps, &c., ‘E. E. Newton.—(F. J. Bacon, H. 
Tickes, and &. Cranston, New South Wales. 
18,156. Rorary Encrzs, J. P. H. Gastrell. London. 
16,157. Gainpinc, &., Rouxsp Howes, R. Peacock, 
on. 


18,158. Gas Cuecks, H. Schneider, London. 
18, 159. Etecrric ConTact-appakatos, C. Weuste, 
London. 
14th November, 1889. 


18,160. Srzam Borers, W. H. Wood, Birmingham. 
18, 161. Avromatic SPRINKLERS, J. Man- 


18, ~ SAWING Metats, C. Carter, Manchester. 

18,163. IncrEasine the Votume of Gas, F. Pritchard, 
Huy Quarry, near Liverpool. 

18,164. Batrine Guovzs, F. Bryan, London. 

— Pocket Hanpkercuiers, F. Richmond, 


8,166. ——_—ae Cameras, W. J. Lancaster, 
‘ae 

18,167. _ Camera Suvutrers, W. J. Lan- 
caster, Birmingham. 

18,168. Boxes, F. Devaney, Salford. 

18, 169. Vaporisinc Water, R. Fradera, Glasgow. 


18,170. Yarn Twister, J. Poin London 
18171. Samitary Seat, L. Lh banuoliquddl, 





. Cura Exectric Licut Firtines, J. H. Tucker, 

18,173. Fasteners for Guoves, &c., T. W. Haddon, 

18,174. Fastenines for Winpows, &c., G. T. Diggens, 
Southam : 

18,175. —— and other om, J. Brindle, R. L. Reade, 


18,176. rio amen and Poxcursa Srraps, J. Brindle, 

R. L. Reade, and J. Taylor, Manches 

18,177. Beer Enorives, J. Brindle, R. L. Reade, and J. 
Taylor, Manchester. 

18,178. Surps’ Sipe Scutries, J. Broadfoot, Glasgow. 

18,179. a R. Bradnock and F. H. Shaw, Bir- 


18,180. Wasnine Woot, I. and J. Smith, Halifax. 
eS Wuexts for Roap Venicues, J. M. Leigh Man- 


18,182. Senn Baa, J. C. Mey Dublin. 
18,188. Locks, F. J. Cheesbrough.—(C. Felton, Canada.) 
h.—(C. Felton, Canada. 
—+(C. Felton, Canada. 
h.—{C. Felton, Canada.) 
18,187. Frames, . Challis, London. 
LES, J. ty yt London. 
18, 189. Women's Dress, E. London. 
18,190. MAINTAINING AA ‘of Warr, F. Bennett, 


18,191. Atracuine Purse in the Pato of Gioves, 8. F. 


on. 

18,192. Stoprers for Drauys, J. Jones, London. 

18,193. LesuLators, D. Rylands, London. 

18,194. Sarsty Sappie Bars, G. , 4 London. 
x Pressrvine Articies of Foop, F. T. Robin- 

R. Robinson, New Zealand.) 

18,196. LUE J. Ehrlich, London. 

18,197, Cicaretres, H. Goldenfarb, London. 

18,198. Rotary Enorves, W. M. Griscom, Berlin. 
18,199. — -COLOURED ORNAMENTS, R. Himmel, 


18,200. —_ Seats of Music Sroots, &c., C. Chenu, 
London. 


18,201. Device for Gripping Winpow Buiiny Corps, 
T. Liew on. 

18,202. ArRaTinc Liquips and Botriine same, R. J. 

ke, London. 

18,203. Fire-acarms, B. P. Stockman, London. 

18,204. Loapine Coxe from Coke Ovens, A. M. 
Chambers and T. Smith, London. 

18,205. Sroprpers for Borries, &., H. L. Phillips, 


on. 

18,206. Booms for | ceca mae Torprepo Nets, W. P. 
Bullivan 

18,207. Lamps, J. Schreiber, London. 

18,208. Steam "ENorn ine, C. Wells, London. 

18,209. Conveyine Casi in Saops to Casaimn’ 's Desk, 

. H. Lake.—(W. K. Cole, United States.) 

18,210. Apparatus for use in SHops, H. H. Lake.— 
(W. R. Cole, United States.) 

ao. Kiiuxe Lysects, &c., H. H. Lake.—(F. Scherer, 


rance.) 
18,212. Boots and Saozs, A. Bruckner, London. 
18,213. Ramway Covp.ines, A. R. Bastick and J. 


es, London. 
18,214. Tennis, &c., Bats, J. O'Neil, London. 
18,215. Metratuic Caps for Borties, H. W. Libbey, 


on. 

18,216. ane me Curp, F. C. Smith, London. 

18,217. Renperinec Dry ALIzaRINeE Fit for CoLouRING 
Purposes, , C. Romen, on. 

— ComBrseD Musicat Box and Lamp, J. Cook, 


on. 
ey Fioor Covermnc, F. and E. W. Barratt, 
— Ss Evectric Sicnat Apparatus, H. Kirchmann, 


18,221. -_ used in Sprnnino Frax, J. V. Eves, 
anchester. 
18,222. Garters, T. Anyon, Mancheste: 
18, 223. LirnocraPHic Printinec, A. 3. Boult.—(F. 
Tr, rommer, Germany.) 
18,224. PaoroonaPatc Snurtrers, H. G. M. Conybeare, 
London. 


15th November, 1889. 
= Russer Datinc Stamps, &c., H. Savage, 


18,226, —_ Macurngs, J. Mohs, Philadel eS. 8. 
18, '297, Gas Encings, J. Mohs, Philadelphia, U 
18,228. Seats for ANGLERS, SPORTSMEN, &c., G. Gather- 


ie, London. 
18,229. — Looms, W. B. Maxfield.—(C. Terrot, 
18,230. Toys, J. Barlow, ~ Agua H. Barlow, and W. H. 


Warbur 


— 231. "nenenae appa and Seep, C. Maggs, Swan- 
18,282, Manvuracture of Tram Wueexs, W. H. Wood, 
Birmingham. 


ing’ 
18,233. Respirators, I. A. Best, Birmingham. 
18,234. Tootuep Cup Sxank for Buttons, R. Vann, 


18,235. Cycie Forks, H. Green, wean 
18, 236. Com-FREED Macuineg, E. Devis, Bir- 


18,237. Automaton Ficures, J. L. Garsed, Halifax. 
— es Mera. Pitino, C. A. F. Gregson, 


sae ewe Wer Yarns, J. McFerran and J. B. 
Carrickfergus. 
— ARDING Encines, &c., R. Lord and G. Fletcher, 


on. 

18,241. Removine Fixep Boarps, C. B. Callow and H. 
J. Eck, Chiswick. 

18,242. Exame_iep Merat Titz Hearts, J. J. Downes, 


London. 
18, — Curttinoc Racs, &c., A. Masson and R. Scott, 


18,244. a for Staetinc Venicies, W. Cooper and 
J. Houldsworth, Hull. 

18,245. Pen PREPARING Fiv1p, P. Boa, Edinburgh. 

18,246. Se.r-THREaDING Sewinc Macuine Nexp te, J. 


18,247, Mera Tap for Fittine Barres, T. R. McKay, 
ey. 
18,248. Miners’ Sarety Lamps, T. Bennett, Wors- 


le. 
18,249. Fiats for Securtrnc Carp Croraine, M. H. 
Smith, Halifax. 
18,250. Metat Srup for Boots, G. White and J. 
Brookes, Norwich. 
_ Rewperinc Wixpows Dravcut-proor, W. 
Leeds. 


18,252. Soveneee MecuanisM of Encrngs, C. F. Dixon 
and W. N. Dack, Manch 3 
18,253. Vatve Gear for Encuives, C. F. Dixon and W. 


1s, = Toxacco Pire, W. Ostler, Lincolnshire. 
a Gear of LaTHEs, &c., T. H. McMurray, 


18,257. _——_ C. H. Nye, London. 
18,258. Gas Enoinzs, J. C. R. Okes, London. 
7, WaASHING-TUBS Wrincers, R. Buchanan, 


18,200. Gas Vapour Motors, A. G. Melhuish, London. 
261. Jomnts for TeLecraPs Wires, R. J. H. Rastrick, 


18,262. Boots, &c., A. Hunnable and M. R. Rich, 


on. 
18,263. Treatment of Germ, R. W. Penrose, London. 
18,264. SuHapinc Bouts and Nuts, P. Koch, London. 
18,265. Kwittine Macuines, A. Hughes, London. 
= Packine and Transit of Cream, T. West, 


on. 

18,267. Cottectine Hongycoms, L., Loraille, Liverpool. 

<< W. et % Ki = ae 
ft. ci n tes. 

ee Ps 


18,270. Desks, A. E. Somerville, M 
18,271. Propucine LETTERS on nooo ee § J. ‘Wadding- 
ton, London. 





_ Fru Pressure Generators, R. D. Bowman, 


ion. 
18, = AeRaTiNG and ImprecnaTine Liquips, E. 
don. 
18.278 . Pecen Arracument, T. A. Bromell, London. 
18,275. Spnericar, &c , SHAPED CoLLAPsiINa Boxes, 
F. J. dy, London. 
18,276. VenTiLatina WaTeRPROoor Garments, B. Birn- 


um, London, 
18,277. ~ eames J. Cesbron, 
a Gas Enornes, F, H. Anderson and F, W. Cross- 


on. 

18, 29. Routine Mitts, J. H. Strick and J. P. Rees, 
London. 

18,280, SELF-FasTeNtNG Coa Prates, G. Bird, London. 

18, 281. Means for Puayinc a Game, C. E. Johnstone, 
London. 

18,282. Vetocipepes, J. D. Smith, iaatee. 

18, 283, — Sirtinc Apparatus, &c., E. A. Cross, 

18,284. "Teen, Srups, Soxrramres, &c., T. Weir, 


ndon. 

18,285. SHeaTH or ScaBBARD, A. Isnosskoff and M. 
Markusson, London. 

gn Preservative for Metats, &c., T. Pridham, 


18,287. — for Steam Enotes, A. Leckie, London. 

18, 288. Lace Traummines, 8. Hancock, London. 

18,289, Time-preces, J. Calderwood, London. 

18,290, CovERED Burros, C. P. H. "Weber, London. 

18,291. Furnaces for the Cremation of RErvsg, &e., 
F. W. Broo! , London 

18,292. Lamp or Burner, C. “FLA. Réell, London. 

18, 208. Us Upsettinc Metat Bars, W. BR. Webster, 

18,294. a Gunrowper, W. E. Flint and 

mS J, Michell, London. 

8,295. INsEcTING "WATER or Air, F. W. Cleveland, 
7 don. 

18,296. Lamps, T. C. J. Thomas, Londo: 

18,297. Treatinc Copper, &c., T. —_ and the Cape 
Copper Company, London. 

1) ae Evastic BELTs, &c., 8. A. Boujeaurd, 

18,299. Hanpies for Cuexse Wires, F. Cook, London, 

18,300. MecuanicaL Toy, W. Hall, London. 

gs tng Universal Manprit for Latues, J. W. Curtis, 


18,302. ‘Gas Fires, E. H. Hale, London 
18, a Ax.e-poxes, The Patent Stamped Steel Rail- 
way Axle-box Company and J. Donnelly, London. 
18,304. AXUE-BOXES, e Patent Stam: "Steel Rail- 
way Axle Box Gopene and J. a 
18,305. LeasHes of Loom Harness, Lebtgue, 


London. 
16th November, 1889. 


a ae Srorrerinc Botrtes ExtTernaiy, R. A. 
tt, Ashton-under- x: 
18, 307. Rca Waste in Learner, W. 8. Smith, 


London. 

18,308. - Trap, J. — y, Bradford. 

18,309. VentiLatine, &c., WateRPROoF GARMENTS, I. 
Frankenburg, Manchester. 

18,810. Dryinc Woot Fisres, W. and H. Broadbent, 
Halifax. 


18,311. Empromperinc) Macuinery, G. Cordier, 


London. 

18, "4 Looms for Weavine, F. C. Wheelwright and 
T. R. Whitehead, Bradford. 

18, aden Comrort of Rarbway TRAV ELLERS, R. E. Glen, 


18,814. Rascenmwe the Epcges of Mirrors Invisiscz, 
2: Walker, London. 

18,315. UNBREAKABLE UMBRELLA Frame, A. Willis, 
Walsall. 


18,316. Automatic Brake, J. R. Tozeland, London. 
18,317. Inrropucine CoLours into Mrtat Work, T. 


B ; 
18,318. KEEPING Lip of Boxes from FaLutne Back when 
Lirrep, W. H., W. H., and B. H, Jones, Wolver- 


18,319. Urtitisinc Inrtammatory Gas, J. T. Key, 
Rochdale 


18,320. Scoors, W. Parnall, Bristol. 
18, $21, Specraces. J. Moore, Glasgow. 
18, _, cag el Corx-FREED MAcHINEs, J. G. 


, G 
18,323. Sza WaLis i Piers, D. Nicoll, London. 
18,324. Heatinc Apparatus, W. W. Bengough, 


don. 
18,325. Azratine Liquips, H. Ti , London. 
18,326. — Grates, H., J., A. Coulthurst, 


18,827. “Cannene Enoines, T. and J. W. Rothwell, 
London. 


my 328. —_— Comsustion of Fug. in Furnaces, 
J. Mellar, Sheffield. 

18,329, Fopine Boxes, C. E. Watts, London. 

—~ PuotooraPHic Camera Stanps, W. R. Laker, 


18,331. one Tires for Carriace WHEELS, W. O. 
‘Aves, London. 
ge oe Creases from Trousers, &c., T. L. 


18,333. DAMPER ster Wertinc Stamps, &c., E. Woodruff, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


411,251. Po.p-Beatinc Enorne, E. R. Marshall, 
Turner's Falls, Mass.—Filed I uly 9th, 1888. 
Claim.—(1) In a pulp-beating machine substantially 
such as described, the combination of the at mae tee 
disc K, the stationary plate G, longitudinally adjust- 





able upon the outside of the case and toward or from 
Ns said as disc, two or more ad meg screws 

supported bearings on the case against 
lon re ay ome ey be but -g = revolution, —— 


quovided Gath © toothed» Set Gita denier sole 





— 


constructed to engage the pinions of the several 
substantiall; ig and whereby pond me the 
rotation of the an rack the said screws will impart 
longitudinal adjustment to the said ony plate G 
ward or from the revolving disk. (2) The combina. 
tion of the case A, constructed with a feed. -openin, 
a, and one or more feed-openings, as b, between sai 
feed. ing al and the d very a oft the machine, 


the from 
the said pee toward the Bory end. 
revolving cone praing,* the case, th o interlor of = 
case and the surface of the cone constrected with cor. 
responding longitudinal grinding ribs, the longitudinal 
adjustable iw G at the delivery end of the machine, 
the cap L, secured to said plate and forming a cham. 
ber at the 7 end of the machine, and the revoly. 

disc K in the said chamber, all substan a as 





con 
the inside, the cone and case constru: with = pos 
sponding cutting or beating ribs, the case constructed 
with a a at its smaller end, and with a 
chamber d in . ——S the case at the smaller end 
opening directly from the case, su’ tially as 
for the purpose described. ies 3 
611,om1. Cua Link, ‘ Brown, Cleveland, Ohio, 
Filed January 18th, 188: 

Claim.—As a new ‘article of manufacture, a wire 

chain link, the end portions of the wire passing each 


tigen 





other and twisted around the central portion of the 
wire, substantially as set forth. 


411,490. Means ror Lusricatina Picktnc Tarrers 
or Weavino Looms, B. Berry and D. B. Briygs, 
Bradford, England.—Filed May 22nd, 1889. 

Claim.—{1) A oo weaving looms, provided 
with a lubricating iber having a duct leading to 
the anti-friction roller carried by said tappet adapted 





to supply said roller with lubricant, substantially as 
herein shown and described. (2) The combination, 
with a tappet provided with a lubricating chamber and 
an educt, of an air valve arranged for the passage of 
air, substantially as herein shown and described, and 
for the purpose specified. 
411,007. Durtex Enoine, H. F. Gaskill, Lockport, 
Y.—Filed July 13th, 1888. 

Cain. The combination, substantially as set forth, 

in a duplex engine of the two cylinders A and H, the 
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valves E and L, each operated by the piston-rod of the 
cylinder to which it does not pertain, and the sliding 
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valve seats F and M, each operated by the piston-rod 
of the cylinder to which it does pertain, 
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SUGAR MILL ROLLERS. 





Tr has been well said that failures are more instruc- 
tive than successes, and it is from this point of view that 
the subject of the present article is likely to interest not 
only the specialist, but also the general engineer, who is 
often called upon to deal with more} or less parallel cases 
in other classes of machinery. As regards those specially 
interested, namely, the users and makers of sugar 
machinery, but few of the former can have escaped the 
Joss and annoyance caused by disabled rollers, and still 
fewer of the latter the blame for such failures, on the 
ground that they were due to imperfect material or 
workmanship. At first sight a sugar mill roller would 
appear to be too elementary a structure to be worthy of 
much consideration, but we shall find that many points 
of interest are involved, and that these rollers, though of 
so simple a design, really form a special case similar to 
that of the still more simple, but more largely employed, 
railway axles and steamers’ screw shafts. For the benefit 
of the uninitiated we may briefly describe the use and 
construction of the rollers, and the nature of the failures 
to which they are liable, premising that they may be of 
any size between 5in. diameter and Gin. long, costing a 
few shillings and weighing a few pounds, and 48in. dia- 
meter and 84in, long, costing upwards of £300, weighing 
over 20 tons, and requiring a shaft as large as the crank- 
shaft of a modern Atlantic liner. As regards their use, 
nothing could be simpler. Sugar mills are made of 
various types, having two or more rollers, most often 
three ; but for our purpose it will besufficient to consider 
the case of one of a pair of rollers, both driven, mounted 
in strong side frames, and so adjusted as to give an intense 
pressure on the feed of canes passing between them. The 
end aimed at is of course the extraction of the largest 
possible proportion of the juice contained in the canes. 

The construction of the roller is given in the annexed 
sketches, Fig. 1 shows the older design, the cast iron 
shell or case being “staked” on the wrought iron or steel 
shaft, or “ gudgeon,” by six or eight keys at each end; 
the shaft having bosses with corresponding flats or key- 
seats. The eye of the roller is commonly cored larger 
than the shaft and left unbored. This construction dates 
from the old millwright days, when the powerful machine 
tools now so universally adopted were not available; 
whilst, on the other hand, the quality of the hand work 
was such as can only be reached with difficulty at the 
present day, and then only at excessive cost as compared 
with machine work. This construction is now generally 
superseded by a more modern design, the exceptions 
belonging to a few old-fashioned makers and foreign 
repairing shops. Fig. 2 shows this modern design, which 
it will be noticed is specially suited to production by 
machine tools, to the almost entire exclusion of hand 
labour. The three bearings in the roller shell are bored 
of slightly graduated diameters, to facilitate the entrance 
of the shaft, and the latter is turned sufficiently larger to 
need a thrust of from 10 to 20 tons per inch of its diameter 
to force it into the roller. A powerful hydraulic press is 
the most convenient means of producing this thrust, but 
when such is not available the roller case may be heated 
and shrunk on the shaft. One, or at most two, parallel 
keys at each end, also inserted by hydraulic pressure, are 
employed, and together with the roller case, are secured 
in position by half-hoops, sunk in shallow recesses in the 
shaft, and kept in place by whole hoops shrunk over them. 
Figs. 4 and 5 show alternative arrangements of these 
hoops to a larger scale; the object of the more expensive 
section of hoop shown in Fig. 5 being increased surface to 
resist side thrust. One set of these hoops is sometimes 
replaced with advantage by a collar solid with the shaft. 

A special feature of this improved design is the addi- 
tional central bearing which the roller case has on the 
shaft. This utilises the practically unlimited stiffness of 
the roller case,to prevent the bending of the comparatively 
flexible shaft, no is admirable in principle. Whilst, on 
the whole, a distinct improvement, we shall, however, 
see that it may under certain circumstances become a 
source of weakness, and actually tend to the breakage of 
the shaft. 

Cast iron has hitherto been the material exclusively 
adopted for the roller cases, and in addition to soundness 
it is important to obtain a suitable mixture hard enough 
to prevent undue wear, but not hard enough to glaze and 
refuse to bite the canes. The ideal texture for the surface 
of a roller after being some time in use is that of granite, 
but its attainment is very much the exception, and pro- 
bably depends as much on the treatment given by the 
user as on the material provided by the maker. In its 
absence an artificial roughness is commonly given by 
turning or chipping circumferential or spiral grooves, or 
hacking the roller with a pick, as often as it revolves. 

We are now in a position to consider the failures of 
rollers such as we have described, under the very heavy 
stresses which come on them in working. With rollers 
made as Fig. 1, the shaft had a tendency to bend as indi- 
cated to an exaggerated extent by the dotted centre line. 
This bending repeated every revolution tended to loosen 
the keys, being assisted in this by the action of the cane 
Juice, which becomes acid and corrosive a few hours after 
expression, and, finding its way into the interstices 
between the keys, eats away their bearing surfaces. The 
result was the loosening of the keys and slackness of the 
roller-case on itsshaft. The class of failure just described 
was, however, the exception rather than the rule, owin 
to the keys being well fitted and the journals small an 
weak in proportion to the diameter of the roller and the 
body of the shaft. The more common failure was the 
breakage of the shaft, either at the inner corner of the 
journal or close up to the roller, depending on the differ- 
euce between the two diameters. Occasionally the shaft 
would break within the roller. 

With rollers of the design shown in Fig. 2, the com- 
monest failure was formerly also the breakage of the shaft 
outside the roller, without any loosening of the part in the 
roller ; in fact, a thrust of some hundreds of tons would 
sometimes fail to extract the broken shaft. Of late years, 





however, the falling market for sugar, and the consequent 
need for increased economy of working, led to harder 
crushing being practised, and more powerful engines used 
to drive the mills. Breakdowns naturally increased in 
number, and broken rollers, in particular, became a com- 
mon experience. To meet these increased demands larger 
and larger shafts have been employed for each size of 
roller, and the thickness of metal in the eye of the roller 
case has necessarily been obenatitaidinngly reduced. It 
would appear as if the point had been reached at which 
the roller case, as now made, is the weaker member, and 
the failures of rollers fitted with the large shafts now 
common are of anew and interesting character. They 
seem to come about as follows, and as indicated in Fig. 3. 
The pressure due to working, whilst insufficient to frac- 
ture the shaft in the old way, is sufficient to gradually 
crush or roll out the metal of the eye of the roller. This 
action commences next the journal, and travels towards 
the centre of the roller, being followed up and aggravated 
by the corrosive action of the juice. This goes on until 
the shaft is slightly slack throughout the length of one of 
the end bearings in the roller, but still tight in the centre 
bearing. The shaft must now, as the roller revolves, bend 
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cast steel as the material for the roller cases; but hitherto 
none of these methods are known to have been tried, the 
enhanced cost being the probable deterrent. ; 
All the foregoing remarks are made on the assumption 
now generally accepted, that the breakage of these shafts 
is due to the transverse and not to the torsional stresses to 
which they are subjected. This would seem to be con- 
clusively proved by the following considerations: (1) The 
cup form of the fracture, starting at the circumference and 
extending towards the centre of the shaft, until the solid 
metal remaining is insufficient to bear the strain of work- 
ing. (2) The break always occurring where the bending 
moment is greatest, although this may not be the point 
where the diameter is smallest. (3) 'The break occasionally 
occurring at the non-driving end, where the only torsional 
stress is that due to the friction of the outer journal. 
Prior to the increased attention given to this subject in 
recent years, owing to the increased number of failures, 
it was commonly held—as, indeed, it still is by some—that 
they were due to torsion, and could therefore be prevented 
by limiting the power driving the mill.- Even on the 
resent assumption this would still be feasible, 7f the 
fending stresses bore a constant proportion to the torsion ; 
ut this is not the case. 
Witha given turning moment 
the force tending to separate 
the rollers is greater with a 
thin than with a thick feed. 
The thin feed may be likened 
to a long thin wedge drawn 
into the revolving rollers, and 
the thick feed to a short — 
blunt one. Neglecting jour- 
nal friction, it is evident 
that we have only to make 
the wedge fine enough to 
obtain as powerful a separa- 
tive action as desired, theo- 
retically up to infinity. 
Another way of looking at 
it is indicated in Figs. 6 and 
7, the former representing a 
thin and the latter a thick 
feed. With the thin feed 
the arm of the couple resist- 
ing the turning effort is seen 
to be shorter than with the 
thick feed, and the turning 
moment being constant, the 
separating force must be cor- 
respondingly greater. It 
would have been interesting 
to obtain some idea of the 
magnitude of the stresses 
coming on the rollers, and 
causing so many to succumb; 
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creased, and it was practically 
impossible to keep it uni- 
Fle. 4 form, the mill choked and 
‘s Fig. 5 the engine — up; and 
if reduced, the crushing was 
inefficient. It is true that 
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at the point B sufficiently to take a bearing in the enlarged 
eye, and it is only a question of time when the shaft, 
under these repeated bendings, will break at the point of 
flexure. The rest of the shaft usually remains tight in 
the other two bearings of the roller case ; but, on forcing 
it out, it is commonly found that the same action has 
commenced at the opposite end, as indicated by the juice 
having obtained access to and corroded the surface of-the 
shaft for about half the length of the end bearing, 
starting from the inner end of the journal. 

The roller cases are cast vertically, and the upper end 
being less dense than the lower, is the one most liable to 
be enlarged in the manner described. The greater thick- 
ness of the roller case at the bearings also makes it prac- 
tically impossible by any ordinary foundry methods to 
avoid more or less “ draw” and sponginess at these points, 
where it is so desirable to have the metal as hard and 
dense as possible, to resist crushing. 

Assuming the above theory of the shaft breakages to be 
correct, it appears that in order to utilise the strength of 
the large shafts now employed, we need increased hard- 
ness, and resistance to crushing in the metal of the eye of 
the roller. Various suggestions have been made as to the 
best way of attaining this, such as cooling the newly cast 
roller from the inside, as practised with cast iron guns, 
hardening the inner surface of the eye by hammering or 








some very old mills of small 
dimensions, still in existence, 
are provided with levers and 
weights or spring beams, for 
loading the journal; but 
these arrangements went out 
of use as the pressures 
employed became greater 
than could be conveniently 
controlled by such means, 


Whilst we are thus unable 
to estimate the pressure 
which a given driving power 
will produce on a roller 
running in rigid bearings, 
we have during the last 
few years obtained some 
information as to the pressure needed to crush canes. 
For this we are principally indebted to Mr. D. 
Stewart, a well-known maker of sugar plant, who 
some years ago patented and introduced the use of 


| hydraulic rams for applying the necessary pressure on the 


bearings; and more recently, a simpler arrangement 
specially suited to the smaller sizes of mills, has been 


| introduced, consisting of toggle levers acted on by volute 


| springs such as are used for railway buffers. A mill 


so fitted was exhibited in the Glasgow International 
Exhibition opened in May. The object of both these 
designs is to maintain a constant pre-arranged load on the 
journals, notwithstanding any variation in the thickness 
of the feed, thereby, on the one hand, securing the roller 
shaft against undue stresses, and, on the other, insuring 
uniformly efficient crushing. A very small range of 
motion is sufficient to effect this, as will be understood 
from the fact that even in a large mill taking a feed of 
canes some 18in, deep, the space between the last rollers is 
not more than about ,yin., and it is not an uncommon 
method to set the rollers metal to metal, leaving the 
spring of the bolts and framing to provide the opening. 
A large number of mills have been fitted with one or 
other of these appliances, and the principle on which they 
act commends itself as decidedly correct. In practice it 
is found, as;might be expected, that where they are in 





rolling withagigantic Dudgeon tube expander, or adopting 


use the power exerted by the engine remains practically 
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constant, whilst without them it varies over a wide range, 
giving at times an injuriously heavy stress, and yet, on 
the average, only reaching a low power, with a corre- 
spondingly low efficiency. This point is curiously con- 
firmed by the increased wear of the intermediate gearin 
experienced in mills fitted with the appliances refer: 
to, due, without doubt, to the constant performance of a 
high, though not excessive, duty. 

The patentee of the hydraulic apparatus referred to has 
given the loading he adopts—vide “Sugar Cane,” December, 
1886—as three tons per lineal inch of roller’s length. This 
rule is no doubt based on considerable experience, but it 
can evidently be applicable over but a limited range of 
the sizes most commonly used, say rollers from 28in. to 
32in. diameter. Now there is no practical limit to the 
pressure which it is desirable to put on the canes other 
than that due to the limited strength of the mill as a 
machine. Of this machine the weak point is almost 
invariably the rollers, and they are the only parts which 
cannot be strengthened to any desired extent by adding 
more material, the dimensions of their shafts being 
obviously limited for each diameter of roller. It therefore 
seems desirable to proportion the loading to the strength 
of these shafts, making it as great as they can be expected 
to resist for a practically unlimited number of repetitions 
or revolutions. 

We have not as exact data as could be wished by which 
to calculate the strength or life of a shaft revolving under 
a given load. It has, however, been amply proved by the 
researches of Wohler, Bauschinger, and Baker, that the 
action to which such a shaft is subjected is of the most 
destructive possible nature, involving as it does maximum 
tensileand compressivestressesalternately every revolution. 
Mr. B. Baker, in his address before the British Associa- 
tion at Aberdeen in 1885—vide EnGInEER, 25th September, 
1885—made some remarks so apropos to the subject that 
it may be permissible to quote them :—*A locomotive 
crank axle bends but s4in., and a straight driving axle 
the still smaller amount of ,jin, under the heaviest 
bending stresses to which they are subject, and yet their 
life is limited. During the year 1883 one iron axle in 
fifty broke in running, and one in fifteen was removed in 
consequence of defects. Similarly, during the 
past three years 228 ocean steamers were disabled by 
broken shafts, the average safe life of which is said to 
be about three or four years.” . “Many of my 
experiments were singularly suggestive. Thus, it was 
instructive to see a of cast iron loaded with a weight 
which, according to Fairbairn’s experiments, it should 
have carried for a long series of years, broken in two 
minutes when set gently revolving. Also to find a bar of 
the finest mild steel so changed in constitution by some 
months of rotation as to offer no advantages either in 
strength or toughness over a new cast iron bar of the 
same section.” 

The whole of the address from which the above quota- 
tions are taken will repay careful perusal by those 
interested in these matters. From Wéhler’s and Bausch- 
inger’s experiments as summarised by Mr. Unwin—vide 
Tue Enciveer, January 7th, 1887—it would appear that 
an iron shaft cannot be expected to resist a practically 
unlimited number of applications of any greater load than 
one corresponding with a maximum stress on the material 
of about 8} tons, or a little more than one-third of its 
immediate breaking strength. This is for perfect material, 
and some margin must be allowed for imperfections. For 
steel shafts the same experimenters give 14:0 and 10} tons 
respectively, the steels tested being of different grades. 
In daily use it is doubtful whether steel shows the supe- 
riority over iron that these figures would indicate, but 
the term “steel” covers so many descriptions of material 
that it is difficult to speak definitely. 

To return to the loading of our rollers. In practice it 
will be found convenient to state the load on the journal 
in pounds per square inch of journal surface (d x 2), 
although the load so stated will only bear a constant 
proportion to the stress on the material of the shaft, 
with a constant proportion of diameter to length of 
journal, and distance from centre of same to the point of 
support in the roller case. These proportions are, how- 
ever, so nearly constant in practice as to allow this 
method to be adopted without serious error. Looking at 
it in this way, the writer has in several instances adopted 
a load of 15001b. per square inch of journal surface, 
corresponding with a stress on the material of the shaft 
of about 7} tons per square inch, and, assuming the 
shaft to be iron and’ perfect, a margin of safety of 
17133. In this calculation the leverage against the shaft 
has been arbitrarily taken as the distance A in Fig. 2, 
z.c., from the centre of the journal to the end of the 
roller case, plus half the bore of the latter. 

This loading of 1500 1b. per square inch, applied to the 
top roller of a three-roller mill, is found to crush canes 
satisfactorily; but in one instance was reported to be 
insufficient to deal with “ diffusion slices,” namely, slices 
of cane out of which the juice has been almost wholly 
extracted by steeping. It is interesting to notice that, 
although the 15001b. per square inch of bearing is in 
excess of the safe limit of 1200 1b. given by Rankine, the 
bearings do not give any trouble under it in practice. 
This loading of 1500 1b, per square inch of bearing works 
out to a very large total load. Take as an instance a 
34in. by 78in. top roller, having journals 16in. diameter 
by 18in. length. The load on each journal would be 
193 tons, or 386 tons on the two. Such a roller would be 
driven at about two revolutions per minute by an engine 
capable of exerting some 200 indicated-horse-power, and 
provided with a heavy fly-wheel. This is 100 indicated 
horse-power per revolution; and if we compare it with a 
steamer’s screw shaft transmitting the same power per 
revolution, equal, at seventy revolutions, to 7000 indicated 
horse-power, we shall find that the latter would be made 
of greater diameter, showing that, even taking torsional 
strain only into account, the roller shaft is heavil stressed. 

Longer experience is needed to show whether rollers 
worked under a load of 15001b. per square inch of bear- 
ing are practically safe against breakage, with either iron 





or steel shafts, and in recording any case of failure it will 

necessary to ascertain that the roller had never worked 
in rigid bearings before the application of the wy 
limiting the load, in which case the fracture might have 
been started under the unknown stress due to rigid bear- 
ings, and only completed under the probably smaller 
known load. Of course there must be some degree of 
loading under which a roller would be, beyond question, 
safe against breakage; but we must not lose sight of the 
fact that such safety may easily be too peo 4 bought, at 
the price of inefficient crushing. It will evidently pay a 
planter to spend on the average, say, £200 per season in 
replacing disabled rollers if he can thereby obtain only 
1 or 2 per cent better extraction, giving a like increase of 
yield on a 2000-ton crop worth perhaps some £40,000. 
Some advocates of diffusion will claim that as this process 
will shortly supersede the use of mills for extracting the 
juice, the latter are not worth much consideration. So 
far, however, diffusion has not made its way as rapidly as 
many at one time expected, and even where it is adopted, 
a very powerful mill is needed to express the water from 
the slices, and render them dry enough to burn. 

From what has been said, it would seem that the 
problem of how to make the strongest roller is likely to 
remain with us for a long time, and it is worth while to 
remark that it is of an unusual character. Generally, in 
designing a machine or structure, the load is definitely 
limited, and as much material may be used to resist it as 
will give the margin of safety thought desirable. In the 

resent case the only limit to the desirable load is the 
imited amount of material which can be applied to meet 
it. No matter how strong we succeed in making a roller, 
it will probably pay to work it under a critically high 
load, in which case occasional failures must be looked for 
as a natural consequence. The best solution of the ques- 
tion would seem to be to ascertain by experience or 
experiment what is the largest shaft that a roller of given 
diameter can properly support, when made of the soundest 
and closest material obtainable, and the greatest fairly 
safe load that the two bearings of such a shaft can carry. 
It then only remains to so proportion the length of the 
roller to the total load as to obtain the desired severity of 
crushing. As a minor precaution, it might be well to 
prevent the juice obtaining access to the joint between 
the shaft and the roller case, which mal present no 
difficulty. Nothing has been said as to the desirability of 
making the roller case support the shaft as close up to 
the journal as practicable, so as to reduce the leverage, or 
that of reducing the diameter of the shaft as little as 
possible by the grooves receiving the half hoops; but it 
is perhaps sufficiently obvious, though somewhat difficult 
to carry out fully. i view of the conditions of the case, 
there would not appear to be much chance of our reaching 
the planter’s ideal, as described by a West Indian engi- 
neer some years ago. In specifying for a new mill and 
engine, the rollers of the former to work in rigid bear- 
ings, he cautioned the proprietors against listening to any 
objections the makers might raise to the unusually large 
size named for the engine, on the ground that it would 
overstrain the mill. ‘“ What we want,” he stated, “isan 
engine which will not pull up, and a mill which will not 
break down.” This astonishing requirement reminds one 
of the school-boy’s crux as to the result of an irresistible 
force encountering an immovable obstacle ! 








A NOVEL LANDING STAGE FOR PIERS. 

Ix our issue of 27th May, 1887, we fully illustrated and 
described the Victoria Promenade Pier, then in course of 
construction, at Folkestone, promising our readers further 
particulars of the landing stage. Although the pier itself has 
been complete and open to the public for some twelve months 
past, the landing stage has only recently been finished. In the 
present issue we are pleased to be able to fulfil our promise, as 
the stage is working in the most satisfactory manner. So far 
as we are aware the present structure is the first instance of a 
floating landing stage being placed at a pier head or anywhere 
in the open sea, and the novelty is in its construction, which is 
such, that during the prevalence of heavy seas the movement is 
so slight as to be almost imperceptible. The steady rise and 
fall of the stage, however, exactly corresponds with that of the 
tide so that its deck is always at the same height above the 
normal sea level. 

The stage consists of a timber platform or deck upon a frame- 
work of iron girders, to the centre of the latter is rigidly attached 
a vertical cylindrical float, 6ft. diameter and 19ft. long, giving 
sufficient displacement for supporting its stage with a full load 
of passengers at the desired height above the sealevel. The float 
is enclosed by a strong hollow iron cylinder, Figs. 1, 7, and 8, the 
lower end of which is sunk about 18ft. in the sea bottom, and the 
upper end securely attached to the main body of the pier; thus 
the cylinder acts as a vertical guide for the stage and effectually 
protects the float from injury by the waves or floating wreckage. 
For the accommodation of steamers coming alongside the stage, 
two massive timber dolphins have been constructed ; these are so 
placed that paddle steamers can ride safely against them and in 
a convenient position for landing and embarking passengers. 

The dolphins are provided with powerful spring fenders, one of 
which is shown by the line to the extreme right of Fig. 4, to 
secure both the dolphins and stage from injury in heavy 
weather. Access to the stage is by means of iron staircases 
from the deck of the pier. Ample provision is also made for 
rowing boats to use the stage, so that the boatmen can take 
their patrons for a row without giving them a ducking to begin 
or wind up with. 

Fig. 1 shows an end elevation of the pier-head, with the stage 
at both high and low-water levels. The cylinder in which the 
float is enclosed is 60ft. long, the lower 20ft. being of cast iron, 
in 5ft. lengths, and the upper 40ft. of rivetted steel plates and 
angles. The latter portion is made in two halves vertically, as 
shown in detail plan, Fig. 7,and so arranged that when in position 
the two portions do not touch, but have a slot or opening on either 
side of 14in. wide. In these slots are placed two rolled joists, 





which serve to connect the float inside with the stage itself. 
Furthermore, these slots are the only entrances for the sea, and 
the waves pass with such rapidity that they do not influence the 
water-level inside the cylinder, hence the steadiness of the stage 
at all times. The float is only shown in Fig. 7 by an external 
cirele to which the rolled joists are attached. At the top of 
Fig. 2 shows a 


the float, Fig. 8, is a water ballast tank. 











general plan of the floating stage, 18ft. square, and the fixed 
upper platform with gangways to the dolphins, This platform 
is fixed at 11ft. below the deck of the pier, and has a broad 
staircase leading therefrom. Steps lead down to the floating 
stage from this fixed platform. Figs. 3 and 4 also show the 
arrangement of this platform and the staircases before men. 
tioned. Figs. 5 and 6 show particulars of the dolphins. The 
larger scale details explain themselves, 

The advantages claimed for this form of landing stage are as 
follows:—It is cheaper than any other form affording equal 
accommodation. Being constructed almost entirely of iron, 
and easily accessible for painting, &c., it is very much more 
durable than any other, and the cost of maintenance practicaliy 
nil. Vessels come alongside at the same place at all states of 
the tide, instead of various positions round the pier-head, as 
with other stages. There is no possibility of the paddles of 
steamers being injured, as they sometimes are, by fouling the 
inclines of the ordinary timber stage; also its platform is 
always at the same height above the water, and dry, an 
advantage that will be appreciated by all who have had to land 
on a mass of slippery seaweed. It also forms an extremely 
convenient means for enjoying sea bathing. A curious illustra- 
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tion of the steadiness of this landing-stage was recently afforded 
by a visitor to Folkestone, who, after repeatedly fishing from it, 
was quite unaware that it was afloat, and when assured of the 
fact was loth to believe it. 

Mr. M. Noel Ridley, Westminster, the engineer for the above, 
proposes shortly to erect a large swimming bath on the same 
principle, in the sea, and a considerable distance from the shore. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Commerce and trade in 1888.—The United States’ 
consular agent at Mayence reports: On the whole business was 
better in 1888 than in 1887. The long depression prevailing 
since 1882 seems to have reached its end, and Germany looks 
with confidence to the future for an increased activity in all 
branches of industry. The economical situation is healthier, 
and therefore much better. For a number of years Germany 
has been putting forth great efforts to assume a commercial 
position corresponding to its military power. In this effort 
profits have been reduced to a minimum, and work has often 
been carried on at a loss; but, on the whole, it has been develop- 
ing and prospering. To gain commercial supremacy Germany has 
sought trade relations with remote parts, founded Colonies, and 
subsidised steamship lines. Severe competition, small profits,and 
depressed markets dispirited the producing classes; but in 1887 
an improved business feeling set in, and a great industrial 
activity manifested itself, which continued throughout 1888. 
This year is considered to have exhibited a more comprehensive 
and enduring upward industrial movement than any other since 
the establishment of the Empire in 1870-71. A great deal of 
new industrial stock was — on the market, to the extent of 
recalling the activity and speculation displayed at the close of 
the war with France, but more in the development of old and 
tried establishments than in originating new and uncertain 
ones. The number of new stock companies formed in Germany 
during 1888 was 184, with a capital of £9,684,500. Of these, 
six with capital of £1,011,500 were for mining, smelting, or salt 
working ; eleven with capital of £918,500 for working in earth 
or stone ; eighteen with capital £900,000 for working with 
machines or metals; four railway companies, with capital of 
£565,000. Nearly all were organised upon old enterprises. 
The incorporated stock company form of doing business is 
becoming more general and increasing, and people of small 
means have thereby an opportunity to invest their savings. 
The small establishments are being pressed more and more by 
the large concerns, and the small capitalist is more disposed to 
invest in stocks of large establishments than risk it in business 
on his own account, There is a good deal of buying of such 
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FLOATING LANDING STAGE—VICTORIA PIER, FOLKESTONE 


M, NOEL RIDLEY, ASSOC, M. INST. C.E., WESTMINSTER, ENGINEER. 
(For description see page 446,) 
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stock, therefore, by the public, and prices are high in conse- 
quence. At the mines in Westphalia there is great activity in 
coal and coke, and about 1000 tons more a day were being 
delivered at the close of the year than at the corresponding 
period of 1887. Prices were strong, and on the rise, and the 
mines have been doing a first-rate business. In Silesia there is 
a very active demand for coal, greater than the ability 
of the railroads to transport. For some years the German iron 
trade has been depressed, but it did better last year. There 
was less exportation than in 1887, but combination pursued 
among the makers in iron and steel for a limitation of produc- 
tion eased the market and led to better prices. Cval and coke 
were higher in price, and consequently the raw materials used in 
finished articles were dearer. In the Rhenish-Westphalian 
iron market a stronger feeling is manifested, and prices have nct 
only become firmer but show a rising tendency. Raw iron 
especially is looking up, and puddled iron has materially im- 
proved. In Thomas iron there has been an increasing consump- 
tion, and the price has been raised. The price of spiegel iron 
has risen, and in addition to the increased demand at home, 
there are large orders from abroad. The trade in Bessemer iron 
is inactive, and there is a prospect of a lessened market. The 
demand for foundry iron is daily increasing, and the foundries 
are said to be very busy. For rolled wire the market is said to 
be less favourable, and the mi!ls have been obliged to limit pro- 
duction. The engine plate trade has become better, but there 
has not been sufficient improvement to make business profitable. 
The market for boiler plate and coarse plate is good. The iron 
and steel works and machine shops engaged in making cars, rail- 
way materials and small ironwares, also the boilermakers and 
foundries, are pretty busy. The following were the prices per 
ton at the ends of 1887 and 1888:— 


18S7. 1888. 
#04 £8. @ £204 é@.« 4. 
Bar iron, good quality .. 6 210}-—6 511} 6 5114-6 711 
Bessemerivon.. .. .. 211 45 214 4 
Boiler plate, No. 1.. 8 1 2h Sll 3 
Boiler plate, No. 2 . 7ll i 7ll 1 
Foundry iron, No. 1 4 217 4 219 5-3 15 
Foundry iron, No.2 .. .. 214 4 216 ya 17 2 
Foundry iron, No. 3 210 44-211 4 .. 212 43-214 6 
Puddling irun.. .. .. .. 210 @ .. 2111 
Spiegel iron, 10 to 12 per 
cent. of manganese . 210 44-211 4} 216 44-217 4} 


At the close of 1887 the prices of iron had already risen. 
According to the statistics of the “ German Iron and Steel Men’s 
Union,” the amount of raw iron produced in Germany and 
Luxemburg from January Ist to December Ist, 1888, increased 
by 327,121 tons, or 9°22 per cent. over the corresponding period 
of 1887. Railways showed a marked increase in traffic, having 
received more freight than they could promptly carry. Cars 
had to be borrowed from foreign parts, and the construction of 
an unusually large amount of rolling stock became necessary. 
The increased traflic is well shown by the receipts of the Prussian 
State Railways, amounting to £1,892,150 more during the first 
eight months of the German fiscal year 1888-89 than during the 
same months of the previous year. This is all the more sur- 
prising as, in the estimates for 1888-89, the railway receipts 
were put at £700,000 less than they amounted to in 1887-88. 
The miles of new line constructed in 1888, all branch lines, were 
737. The two great ports of the Empire, Bremen and Hamburg, 
have been incorporated into the German Customs Union, another 
step in the direction of national consolidation which will be of 
much advantage to the country at At Bremen the lower 
Weser is being improved to admit vessels of larger draught. It is 
expected that the improvements to be finished in 1891 will enable 
vessels drawing from 16ft. to 20ft. to enter the port. The dues are 
only ‘275d. per cubic yard. The commercial marine of the Empire 
is constautly growing. Shipbuilding has been going on rapidly 
during the past year, the shipyards had more than they could 
do, and the large number of vessels required by the Government 
has given them still greater impetus. The great transatlantic 
lines of steamers are increasing ; the number of their vessels and 
new lines of steamers for distavt ports are being organised. At 
Bremen a line is formed to Bombay and Calcutta by the Hansa 
Ship Company, which has increased its capital by £103,500, and 
issued bonds to the amount of £77,625. At Hamburg it is pro- 
posed to form another direct line of steamers to the West Coast 
of Africa, touching at Havre on the return voyages. The 
establishment of a direct line of steamers between Hambu 
and Calcutta has been assured ; the capital invested is £382,950, 
and business is to be commenced with six steamers. The 
Wo2rman line has, so far, not paid any dividend; the capacity 
and number of the German river and sea-going vessels expe- 
renced during the year a great increase, but they are still in- 
sufficient for present needs. 


Germany: Trade of Frankfort in 1888.— The Frankfort 
Chamber of Commerce, in tieir report for 1888, remark :— 
The commercial relations between Great Britain and Germany 
have maintained last year the same steady and even course 
which trade generally pursues if not disturbed by tariff diffi- 
culties or other obstacles. Trade in the United Kingdom, after 
years of depression, which in certain industries caused utter 
discouragement, and even a desire for prohibitive duties, took 
last year a decided start for the better. British imports and 
exports have risen, but we do not complain of our position. 
Our statistics do not show any material decrease in exports to 
the United Kingdom, the deficiency in one article being 
counterbalanced by the increase in another. The deficiency in 
the export of our iron productions, quoted specially as a proof 
of our failing capacity to compete, gives us no uneasiness 
whatever, the more so as our ranks are in full activity for the much 
more remunerative home market. The Merchandise Act, 
1887, has injured German industry in some respects but slightly, 
while in others it has benefitted it; and should this law be 
applied to India and other British Colonies, it would soon be 
found that many articles—and perhaps the best among them— 
brought into the market by British shipping houses are not of 
English origin, but bear the words, ‘Made in Germany.” 
Many abuses have been removed, although the primary object 
of the Act, a protective and partly prohibitive duty against 
Germany, has not been accomplished. The Act removing, as it 
does, foreign marks from German articles, is calculated to further 
honesty and integrity in trade, but the provision requiring the 
Custom House official to search all goods entering the United 
Kingdom has most seriously affected the interests of British 
shipowners. The delay and injury caused by searching, seizing, 
and carelessly repacking goods, often rendering them unfit for sea 
voyages, is so great that the exporters will certainly give the 
preference to any foreign other than British port, so as to avoid 
the above inconveniences. “Increased facilities and profits will 
thus be affurded to German shipowners.” 

The machine manufacturers of Frankfort and the neighbour- 
hood were in full activity in 1888. In addition to their regular 
business several establishments have included the manufacture 
of electro-mechanical machines and appliances. In machines 
for the boot and shoe industry, business continues to develope; 
the export to Austria, Sweden, and Switzerland was satisfactury. 





The machines made at Frankfort are good, and improvements 
are constantly made. In watchmakers’ tools Frankfort now 
supplies countries that formerly ruled the German market. 


Table of some Principal Articles Imported from Great Britain into 
Germany—Customs Union —in 1886, 1887, 1888. 


1886. 








Articles. 1887. 1888, 
Tons, Tons. Tons. 
Anchorsand chains .. .. .. .. «. 589 934 out 
Goal... .. 2. co oo oo ce +s os 1,614,265 | 1,682,200 | 1,688,661 
Coke .. oe os 40,604 re oie 
OE area carat 5,524} 6,87 4 
ad ng RA and coarse .. 1,443 1,332 1,850 
better quality... 1,251 1,136 1564 
” eh sh. gk. ep Loe 248 309 345 
Iron, lump and waste ae 232 | 722 5355 
» malleable, bars .. — 2,762 8,0624 8,109 
0 a oc). cs, ov ov 449! 253; 490 
+» oo Platesandsheets .. . 1,2704 1,288 1,3554 
» Ore—in transit .. .. .. 272 6,581 23,178 
a area 5 149,560 132,954 194,504 
Iron and steel wire .. oe 8124 877 939 
Lead, pig oe es 245 5354 252 
I es, | biles and parts 964 1,255 1.265 
Machines and fittings oe 14,360 15,192 20,718 
Tin plates .. 2,070 1,974 2,539 
ao WE s> 20° Za.) “eo 2,781 2,939 38,8134 
Zinc, rawinlumps .. 544) 74h 1,730 





Table of some Principal Articles Exported from Germany—Customs 
Union—to Great Britain in 1886, 1887, 1888. 


Articles. 1886. 














1887. 1888, 
Tons. Tons. Tons, 
Anvils, vices, &c. Ree ees 174} 188 1324 
Axles, railway cere heel we ae 671 5004 382) 
| oe aes 2,662 2,8715 
Copper, lumps and pig 105 5 2195 
Hardware, coarse =. 152 198 2454 
” fancy .. 316 396 4s 
fk eee eee 1354 2,6164 2,212 
» ingots, hoops, mill bars . 5,695 8,125 1,052 
» lumpsandscrap .. .. 3.0344 1,397 3654 
» malle-ble bars .. .. a 3,757 6,341 6,553 
o - pipes Se 632 8474 990 
9 a plates and sheets .. 732: 2,146 5,147 
» pig ie ee See 6674 2,463 857 
» tireandcutting . 6254 9064 694 
Iron and steel wire 28,294 33,261 37,185 
Ironware, cast very coarse 55 87 966 
Leed, pig, &c. .. «.. .. 11.128 10,314 7,302 
ns white and zine white .. 5,333 7,00 bra 
achinery and parts therevf .. 77 se4h 1,113 
Te oss ss ws oh 8,763 10,232 13,043 
Rails or 1,003 5,933 2,570 
~» Gepaiiied ....... os 1,199} 872 580, 
Zinc, raw in lumps and scrap.. -. | 24,756 25,072 22,242 
ES SS apie eee . | 5,961 6,097 5,0894 
Average Price Per Ton for the Last Six Years of 
1883. 1884. 1885, 1886 1887. 1888, 
2ead£e0a£ad £84 £48.4d) £68. 42 
Coal.. 010 03 010 7 010 32 010 1% 0100) 0 5 6%, 
| 
Copper .. 70148 6215 9$5013 7 45 7 44 47 99/79 ON 
Iron, pig 4 023 314 713 9 Th 3 410% 3 903) 313 3} 
Lead 13 48 11 110 11 8 8 13 4103 1215 94) 461 9 
Tin .. .. 10211 8391 4 4 9411 83106 8 23 119128 129 3 7 
Zinc 15120 1410 441319 1 14 311 15 29} 18 910 





Portugal: Railway at Mossamides.—A line of railway has 
been proposed to start from Mossamides—St. Paul de Loando— 
to go about 200 miles in the interior. The construction of a 
railway would be easy, except at the passage of the Schella 
Mountains, which vary in height from 2624ft. to 6890ft. The 
point of crossing is at the former altitude, at a distance from 
the coast of 120 miles. After passing these mountains the 
country is said to be magnificent, Europeans being able to work 
in the fields. If this line is carried out, it will be the making 
of the colony, as the great difficulty to contend with at present 
is the want of transport. 


Portugal: Trade in 1888.—The protectionist policy to which 
Portugese statesmen stand committed is at length producing 
the desired result by the development of home industries, and 
it is hoped that the time is not far distant when Portugal may 
become in some kinds of goods independent of foreign imports. 
The opening up of the hitherto little known regions in the 
south of Portugal may have a beneficial effect on the country. 
These undertakings are started by foreign capital, and for the 
moment Belgian and French contracts are most in favour, but 
the large expenditure on some of these works must be borne in 
mind. Imports increased by £544,992, or 5°8 per cent. over 
1887. In raw materials there was an increase of coal and coke; 
iron, cast; wire, wrought ; steel, wrought; and a decrease of lead 
and tin. Agricultural implements increased by 295 tons, or 
142 per cent., and in value by £6766, or 74°4 per cent. Anchors, 
chains, and other articles for fishing or sailing increased b 
136 tons, or 41°95 per cent. Coal increased by 37,125 tons, or 
8°3 per cent., and decreased in value from 15s. 03d. to 148, 0,;4d. 
per ton. Coke increased by §290 tons, or 145°7 per cent. 
Copper alloy, manufactured and unmanufactured, decreased by 
25 tons, or 3°9 per cent. Implements, tools, and separate pieces 
of machinery for industrial purposes, and steam engines, 
increased by 4874 tons, or 45 per cent., and in value by £3286, 
or 37°95 per cent. Industrial machines not specified decreased 
by 484 tons,or1°25 percent. Iron,castin lumpsorsheets, increased 
by 4760 tons, or 9°65 per cent., and in value from £4 0s. Od. to 
£4 1s. perton. Iron, cast, manufactured, increased by 94 tons, or 
19°3 per cent. Iron nails increased by 27} tons, or 25°2 per cent. 
Iron tubing decreased by 1747 tons, or 56 per cent., and in value 
by £10,690, or 54 per cent. Iron, wrought, cables or chains, 
decreased by 23 tons, or 7°6 per cent. Iron, wrought, manufac- 
tured, decreased by 579 tons, or 58°3 per cent. Lead, manufac- 
tured, increased by 52 tons, or 139 per cent. Materials for rail- 
way construction and rolling-stock increased by 1068 tons, or 
4°25 per cent. Mineral oils increased by 921 tons, or 9°9 per 
cent. Steam engines amounted to 6424 tons. Steel, cast, 
increased by 277 tons, or 39 per cent., and decreased in value 
from £12 12s, 4d. to £12 4s, 2d. per ton. Tin, manufactured, 
increased by 34 tons, or 16°2 per cent. Zinc, by 3} tons, or 63°5 
per cent. Exports increased by £627,306, or 13°25 per ceut. 
Agricultural machinery increased by 66% tons, or 8130 per 
cent. Copper, manufactured, increased by 44 tons, or 200 
per cent.; copper ore by 6; tons, or 7°5 per cent. Industrial 


machinery increased by 374 tons, or 123°4 per cent. Iron, 
manufactured, increased by 157 tons, or 43°95 per cent. Iron 
nails decreased by 67} tons, or 16°8 per cent. Iron, old, 


increased by 3269 tons, or 19°5 per cent. Iron ore increased 
from 22 tons to 7920 tons, but decreased in value from £1 9s. 1d. 
to £1 3s. 7d. per ton. Lead increased by 6773 tons, or 7°5 per 


cent. Machinery, separate pieces, increased by 40,179 tons, or 











191 per cent. Manganese ore increased by 4% tons, or 142°4 per 
cent. Materials and rolling-stock for railways appeared at 20 
tons. Metals not specified increased by 151} tons, or 57 per 
cent. Tin increased by 2} tons, or 21 per cent. Zinc increased 
by 5§ tons, or 168 per cent. Vehicles by 448, or 481 per cent, 
Without drawing absolute conclusions from this increase jn 
exports, it shows, when taken into consideration with a 
diminished importation of certain manufactures and an increased 
importation of raw materials, that the national industries 
are making satisfactory progress, which is further proved by 
the abundance of capital invested in and the increased dividends 
paid by certain industrial undertakings. The mineral wealth of 
Portugal is probably very great; but the scarcity of coal, and 
consequently of smelting furnaces, renders it to a great extent 
unavailable, there being valuable mines entirely unworked 
owing to lack of fuel and cheap and easy means of transport, 
The manufacturing industry of Portugal is practically contined 
to the national market, through Portugal having been 
supplanted in the Brazilian market by more advauced nations, 
more especially by Germany, whose products, on account of 
extreme cheapness, are able to compete advantageously with 
those of England and France. 

Spain: Trade of Canary Jslands in 1888.—British imports 
increased by £23,540, or 9'4 per cent. over 1887, their propor. 
tion of the whole declining from 58°3 to 57°35 per cent. In 
former years nearly all goods came from England; and now, 
when there is an active competition with France and a gradually 
growing traffic with Germany, the commercial interests of 
England are greater than those of all other nations put together, 
British shipping resorting to this Consular district last year 
amounted to 1,128,885 tons. German commerce and shipping, 
which five years ago scarcely existed, has since slowly but surely 
developed, whilst that of France seems stationary; but the 
greater part of tonnage frequenting these ports represents trade 
in transit to and from Europe. Imports of cval increased by 
160,188 tons, or 285 per cent., and in value from £1 1s. 34d. to 
£1 3s. 14d. per ton. Coals, supplied to shipping from the depots 
in Grand Canary and Teneriffe, rose from 38,150 to 216,138 tons 
in 1888. The coaling business consequent upon the increased 
traffic has become of great importance to these islands, and is 
likely to assume larger proportions, Last year the demand 
exceeded the supply, and several vessels had to leave unre- 
plenished, Since then, cargves of cvals have been continually 
arriving from Engiand, and in future the depots will be kept 
well supplied and a reserve established. Extensive works are 
being carried on at Puerto de la Luz and Teneriffe. The former 
include the construction of a harbour of refuge 260 acres in 
extent, with improved accommodation for the coating of vessels 
and a breakwater or wharf for loading and discharging cargoes. 
The latter consists in the construction of a wharf. When these 
are completed the Canary Islands will become one of the 
principal coaling stations in the world. 








ON A GERMAN COMPOUND. 


A RIDE on a German compound locomotive is not without its in- 
teresting features. It is not to be supposed that high speeds are 
not attained in Germany under certain conditions, or that railroad 
travel is there less dangerous than in the United States. The ex- 
penditures for the maintenance of the roadway and equipment are 
kept as smal] as possible. A German locomotive has but few 
finished parts. Nearly everything is painted. In the cab all of 
the mountings are painted black, and the interior has only those 
trimmings which are absolutely essential to the proper working of 
the engine. A new compound locomotive recently built at Chem- 
nitz was painfully plain and ordinary looking in its trimmings, but 
the accuracy of the fits and the smoothness of operation were in no 
way excelled by the more brilliant looking French and English 
engines. In economy it is doubtful if it is excelled by any locomo- 
tive on the face of the earth. 

From Reichenbach, at 9 o'clock p.m., the compound moves a 
large train up a steep grade at a reasonable speed and down the 
decline on the other side at a velocity approaching sixty miles per 
hour. The roadbed is not the smoothest, and the locomotive rolls 
from side to side. It is dark, and there is no headlight on the 
engine. An occasional switch lamp is all that is visible in front 
with the exception of the signals. ‘I'hese lamps are strange looking 
devices, with an uprightsquare face forthe safety position, and a face 
in the form of an oblique parallelogram for the danger position. 
Rushing along in a strange country at sixty miles an hour, without 
a headlight, and without any possibility of knowing what is in 
front, is exciting. In the cab an occasional gleam from the incan- 
descent fuel as the door is opened blinds one for a minute, and 
when the door is closed even the switch lamps are invisible until 
the eye recovers from the glare of the furnace. 

The trimmings on the locomotive in the cab are veritable 
curiosities, The mountings are unfinished and painted black. 
The steam gauge is small, only about din. in diameter, and regis- 
ters differences in pressure of about 101b. only. It is graduated 
for atmospheres, The injector is a complicated-looking affair, and 
the fireman experiments several times before he succeeds in start- 
ing it. The cab lamp resembles a poli n’sdark lantern, It 
shines x in one direction, and is used by the fireman to inspect 
his coal, the water glass, and other portions of the cab mountings; 
and at other times it is hung up ona wire hook, from whence it 
sheds light upon the steam gauge. The cab is Jarge, not unlike 
the American, open at the back. The side windows are hinged 
and swing inward. The reversing gear is operated with a screw, 
and no protection is placed over the tiredoor to prevent the light 
from reaching the engineer’s eyes. 

The locomotive starts the train with rapidity, and, except for the 
long interval between the exhausts, it works, to all appearances, 
exactly the same as the simple engine. The fires burn brightly 
under the long, slow discharges of steam from the low-pressure 
cylinder, and there is little smoke when the furnace is fired pro- 
perly. However, in Germany, with all their principles of economy, 
there exists the same fault that is common in the United States 
with regard to firing locomotives. There, as in many cases here, 
the locomotives are run without brick arches, and the coal is 
shovelled in with as little apparent purpose or mental exercise as 
would be used if the object was merely to get rid of the coal. 
Occasionally the fireman stirs up the fire with a long poker, but at 
other times he devotes his attention to experimenting with the 
injector and shovelling coal ina haphazard manner into the fire- 
box and closing the door immediately, thus causing the black smoke 
to roll in huge volumes from the top of the stack. 

The springs upon which the dl tives are 
are flexible, and the engines may be termed easy riding; but the 
tracks are in many places no better than the average American 
track, and not so good as our best roadbeds. Therefore, as one 
may , the | tives roll iderably.—U.S, Railroad 
Gazette, 
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Tue Parl amentary Secretary of the Board of Trade, 
Lord Balfour of Burleigh, states that the Board have been over- 
whelmed this year with applications under the Electric Lighting 
Acts of 1882 and 1888 for provisional orders to sanction the produc- 
tion and supply of electric lighting in all parts of the United 
Kingdom. Already the number of applications has reached 430, 
—— to apply for further orders will remain open until the 
é inst, 
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THE MOUGIN OSCILLATING CUPOLA. 
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FRENCH CUPOLAS FOR LAND DEFENCES. 


Ar the recent experiments at the Camp at Chalons the rolled 
iron of St. Chamond was shown to be superior to all other 
metals tested, as well against the action of torpedo shells 
charged with Melinite as against the direct attack of chrome 
steel shells. In spite of the secrecy with which it has been 
attempted to shroud these experiments, the company of St. 
Chamond has received official notification of this conclusion, as 
well as of the success obtained by their rolled iron plate in the 
supplementary proofs carried out at the powder factory of 
Bouchet. In these trials the St. Chamond plate alone was able 
to bear without fracture the action of a petard of Melinite, 
which completely broke in two or more fragments all the other 
plates, whether of rolled steel, forged or cast, tempered-in lead, 
oil, or water. More recently still the Belgian Government 
having divided between many factories the important order of 
the turrets for the armament of Liege and Namur, found the 
necessity of declaring their views on the metal to be adopted 
for these turrets, and recommenced at Brasschaét on a large 
scale the Bouchet trials. The superiority of the rolled iron 
St. Chamond plate manifested itself here in so striking a way 
that the use of this metal was insisted on, to the exclusion of all 
others in the works which had received orders. The company of 
St. Chamond now are making, beside the fourteen turrets which 
have been ordered from them directly, the shields of rolled iron 
of the nine turrets ordered from Griison. 

We shall not here attempt the description of the numerous 
systems of turrets constructed by the Company of St. Chamond, 
under the direction of Commandant Mougin. Those which were 
tried at Bucharest and at the Camp of Chalons have often been 
described, in spite of the secrecy in which it has been attempted 
to shroud the last trials. The company exhibited models to the 
scale of ,', of the turrets which they are constructing at 
present for Belgium, and which only differ from preceding ones 
in unimportant details. But we cannot refrain from noticing 
particularly the oscillating turrets, the last invention of the 
Commandant Mougin, of which the model attracted special 
attention in the varied and interesting exhibits of the St. 
Chamond Company. This turret or cupola—shown in Figs. 1, 2, 
8, 4, and 5—as its name indicates, oscillates at will round a 
horizontal lower axis, which holds it to a rotating platform like 
a strong turntable of a railway. In the position of eclipse, 
which is the most habitual one, the two gun ports are hidden 
behind the glacis plate—avant cuirasse; the cup-shaped roof 
thus presents no weak point, and offers no access to bursting 
projectiles, Elevation of guns and horizontal direction of the 
turret, bringing up of ammunition, loading and priming of the 
pieces are carried out in this position. When it only remains to 
fire, the four men—two to each gun—who have performed the 
various preliminary operations, work a lever in the interior of 
the turret, and make the latter rapidly move through 6 deg. 
round its horizontal axis, and this without effort—for its weight 
is balanced by spring pressure—into the firing position, in which 
the two gun ports rise above the edge of the glacis. It is then 
only necessary to press an electric stud to fire both pieces. The 


1 An abbreviated extract froth an article by M. Ferreol Comportey, in 
Le Genie Civil, 
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electric circuit can only be closed in the firing position, thanks | 
to an automatic arrangement which absolutely prevents closure 
in any other position. On firing the two guns—which have no 
carriages and are held to the turret—move this latter in their 
recoil through a further arc of rather more than a di , which 
compresses a recoil spring buffer for a length of about 10cm. 
The accuracy of fire in range could not be affected in any degree 
by the action of the spring; but actually this, which yields 
under the shock of discharge, is subjected to an initial pressure 
of many tons, and the action of four men, however violent, 
would not be able to affect it even to the tenth part of a milli- 
metre. Immediately after firing, the four working numbers 
move the lever in the opposite djrection, and the turret returns 
almost immediately to the position of eclipse. 

This brief account shows that the oscillating cupola meets all 
the objections which could still be urged against armoured 
cupolas, after the decisive trials at Bucharest and Chalons Camp. | 
These objections may be summed up as follows:—(1) The gun 
muzzles are too much exposed to injury, even by the shell fire 
of field pieces, or by the fragments of torpedo shells. (2) The 
~~ round the chase of each piece allows the smoke of dis- 
charge to enter the turret, and also dangerous fragments of 
shells. (3) It is difficult to prevent the entrance of poisonous gas 
from the torpedo shells bursting on the glacis, and to secure 
perfect ventilation. (4) The recoil check machinery of the car- 
riages contains hydraulic gear which could not, in case of need, 
be repaired by ordinary gunners. (5) The same objection applies 
to the gear for elevation of guns and rotation of turret. (6) The 
continual work of rotation either demands a large number of 
men, or the application of steam power. 

Now, the oscillating turret, which was so greatly admired, 
supplies all these defects, as follows:—(1) The cup-shaped dome 
at Bucharest and Chalons proved its superiority in powers of 
resistance, (2) The muzzles of the guns do not project beyond 
the ports, but are well drawn back within them, and the closing 
of the ports is complete; no shell fire can enter, and the 
muzzles of the guns, even for the few seconds necessary to 
discharge their saivo, are only exposed to absolutely direct fire. 
(3) The oscillating portion moves with a tight-fitting joint, 
through which the injurious gases of Melinite cannot enter ; the 
small quantity of smoke escaping from the breeches when 
opened is easily carried off by a current of fresh air brought up 
from below by an iron tube. (4) The guns have no recoil 
beyond the compression of the spring above mentioned. (5) 
There is no kind of hydraulic apparatus. (6) There is no need 
for that constant rotation which demands steam power. (7) 
The working detachment consists only of five men and a non- 
commissioned officer, namely, four men for the upper part, one 
working number down below, and one non-commissioned officer 
who directs and points. No other system provides for service 
with so few—that is, six men, including the non-commissioned 
officer, who, with two guns, can easily fire two salvos in three 
minutes. 

Nothing gives more clearly the advantages of the oscillating 
turret than the comparison of its working with that of the 
turret which effects its eclipse by vertical movement, which was 
tried at Chalons. This turret, proposed by Colonel Bussiére, of 
the Engineers, who succeeded Commandant Mougin as chief of | 
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the armoured structures, to the Minister of War, had been made 
by the company of Fives-Lille, of which the engineers had great 
experience in hydraulic machinery. In spite of all the talent 
thus available, the Bussiére turret demanded for each salvo a 
time so considerable as to counteract, to some extent, the bene- 
fit of the eclipse. Five successive actions or movements were 
required to bring the turret through the ascent and descent 
again in the position of eclipse. The angles shown by the 
cylindrical form of this turret betrayed its first movement, and 
the enemy’s guns would have plenty of time to direct their fire 
on it and strike it before its descent was commenced, 

The above disadvantages may be seen to be inherent to all 
cupolas which are eclipsed by vertical movement, and not only 
to that tried at Chalons. With the oscillating turret, on the 
other hand, nothing of the kind occurs. When the four work- 
ing numbers in the upper portion oscillate the cupola, its 
apparent outline remains unchanged. Even the ports appear- 
ing above the glacis are small and easily masked by shrubs, &c., 
on the glacis. Should the enemy fire at the moment the 
smoke betrays the exposure of the ports, three or four seconds 
would be occupied by the flight of its projectiles over 1000 m. or 
1500 m., and at the end of that time the counter movement would 
have brought the turret back into the eclipse position. These 
precious advantages are obtained also by the employment of 
very few men, and by such very simple means that it is noteasy 
to see how to simplify them, while the vertical eclipse move- 
ment demands an engine of from 12 to 15-horse power, and a 
considerable hydraulic apparatus. 

In conclusion, it may be observed that this oscillating turret 
is in course of manufacture in the workshops of St. Chamond, 
and will be completely mounted next spring in the shooting 
ground of the company at Langonaud. We have noticed above 
that the appearance of torpedo shells charged with Melinite and 
similar explosives has accentuated the necessity for the use of 
armoured cupolas in fortified positions. When the Malmaison 
trials had sown discouragement among engineer officers, and 
convinced a great many that fortification was put an end to, the 
commandant, Mougin, was the first to reanimate their failing 
courage. Ina pamphlet published in 1887—“ Les Nouveaux Ex- 
plosives et la Fortification,” G. Masson publisher—he put forward 
certain principles what have since been adopted, more or less, 
everywhere, and showed that it was possible yet, by a judicious 
use of armoured cupolas and of concrete, to make excellent per- 
manent fortifications, presenting even to the new means of 
attack a much more serious resistance than that which was 
demanded formerly. After having roughly sketched the features 
of future forts, he indicated the lesson that positions of defence 
were now called upon to employ pieces of large calibre mounted 
on revolving platforms, as above mentioned. This pamphlet, 
which one can only find fault with on the score of brevity, 
of which the judicious and original proposition would have 
gained by being presented more fully, had, nevertheless, 
extraordinary success, and made a profound: impression on 
military circles in France and abroad. General Brialmont 
devoted to it an important discussion in his last work, “ The 
Influence of Plunging Fire with Torpedo Shells on Fortifica- 
tion ”"—Brussels ; Guyot, publisher, 1888—and in combating 
with his usual vivacity certain of the proposals, notably the 
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suppression of the ditch, which the Commandant Mougin only | 
repudiated because the Malmaison experiments had demon- | 
strated the impossibility of establishing sufficient conditions of | 
resistance with it, the great Belgian engineer recognised the | 
great advantage which there is in uniting, as proposed by Mougin, | 
all the turrets of a fort in one massive block of cement concrete, | 
which he terms an artificial rock. Shortly afterwards Mougin 
brought out in detail the project of the fort shown in Figs. 6, 7, 


Fig. 6 








and 8—Genie Civil, vol. xii., No. 3, p.42—which he had sketched 
in his pamphlet, and he presented this to the Minister of War. 
He proposed, in the name of the Company of St. Chamond, to 
undertake the responsibility of constructing the first embodi- 
ment of a work so different from all previously made. We 
give herewith an extract from a letter written by Mougin to the 
Paris journal in reply to a humorous article in which the 
military editor had protested against what he considered 
exaggerated machinery :—“In France my ideas have not met 
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with less encouragement. I presented in July, 1887, to the 
Minister of War, a project for a fort agreeing with the descrip- 
tion in my pamphlet, offering him, in the name of the Company 
dee Forges de St. Chamond, of which the character is too well 
known to need establishing here, to undertake the construction 
of such a work for 2,500,000f.” He goes on to say that the 
Minister submitted his proposal to a high commission, consisting 
of six generals of division, three of artillery and three of engi- 
neers, who were instructed to lay down the principles which ought 
for the future to guide engineer officers in the construction of 
fortifications. This Board recommended the construction of 
four such works, one in each great eastern position of defence. 
The Minister wished to make one first, and selected Verdun for 
the site, a decision which elicited a complaint from the Governor 
of Toul, who pleaded that his was a more pressing need. e 
execution of this order was delayed by the law that the Council 
of Defence must be first consulted, and it ended in a series of 
preliminary trials being carried out at Chalons, These were of 
a most satisfactory character ; indeed, the results were far beyond 
the hopes of even Mougin himself. It was shown that instead of 
6 m. thickness of concrete, from 34m. to 4m.is sufficient, and the 
effects of the new explosives on the turrets themse!ves are found 
to be much less serious than had generally been supposed, and 


| can be prevented. 


With the fort of Mougin thus proved to be successful against the 
new projectiles, the Company of St. Chamond found themselves 
in an exceptionally good position to execute works of fortifica- 
tion and armament. 








EXPRESS LOCOMOTIVE, SOUTH-EASTERN 
RAILWAY. 

WE have already illustrated two of the three locomotives 
exhibited by English railway companies at Paris. By the cour- 
tesy of Mr. James Stirling, locomotive superintendent of the 
South-Eastern Railway, we are enabled to publish a very com- 
plete set of drawings of the admirable engine shown by his com- 

The first of these drawings is a longitudinal section, 
the subject of our supplement this week. For the present we 
reserve all description. It must suffice to say that the cylinders 
are 19in. diameter, with a stroke of 26in., while the driving 
wheels are 7ft. in diameter. The engine is fitted with steam 
reversing gear and Gresham’s sand blast. The total heating 
surfate is 1020ft. 


| 
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THOMAS A. WALKER. 


Ir is with much regret that we have to announce the death cf 
Mr. Thomas A. Walker, the great engineering contractor, and one 
of the most able men ever entrusted with the execution of great 
engineering operations. Mr. Walker was, as most of our readers 
know, the contractor for the Manchester Ship Canal, the Buenos 
Ayres Government Docks and Harbour, the Preston Docks and 
Ribble improvement works, and is well known as _hayin, 
successfully completed, amongst other remarkable feats, the 
Severn Tunnel, a work that probably tried the powers of the 
engineers and of this great director of engineering forces and 
labour more than any other ever carried out. It is fortunate 
that Mr. Walker was persuaded to write a history of this 
work,! for few books have presented a more interesting account 
of struggle against crushing difficulties overcome by great 
ability and perseverance. We cannot do better than quote 
from Mr. Walker's preface to give a brief history of his career 
and life:—“ I am reluctant to say anything about myself, but 
I am told it is desirable to give some brief account of my 
career. Not being one of those fortunate individuals who are 
said to be born with a silver spoon in their mouth, I was forced 
to undertake responsible work in the year of the railway mania 
—1845, before I reached the age of seventeen, after a very brief 
course of instruction at King’s College. Both in that year and 
1846 I did considerable work on Parliamentary surveys. In 
1847 Mr. Brassey was good enough to give me a position on the 
North Staffordshire Railway, and I remained upon his staff for 
seven years, the last two being — upon his great contract 
for the Grand Trunk Railway of Canada. For a further seven 
years I remained in Canada, constructing railways for the 
Governments of the Lower Provinces, and I returned home, 
after an absence of nine years, in 1861. In 1863 I made some 
extensive surveys for railways in Russia. In 1864 and 1865 
further surveys and explorations in Egypt and the Soudan, 
passing as far south as Metammeh, 100 miles north of Khartoum, 
On my return to England, in the spring of 1865, I was offered 
and accepted the management of the construction of the 
Metropolitan and Metropolitan District Railways for the three 
firms who had jointly undertaken the contract, namely, Messrs, 
Peto and Betts, John Kelk, and Waring Brothers. The con- 
struction of these lines from Edgware-road to the Mansion 
House I carried out successfully, and they were completed on 
July 1st, 1871. Shortly after this, I,in partnership with my 
brother, the late Mr. Charles Walker, undertook the contract 
for the extension of the East London Railway from the end of 
Brunel’s Thames Tunnel, under the London Docks, through 
Wapping, Shadwell, and Whitechapel. Sir John Hawkshaw was 
the engineer-in-chief of this work, and I was fortunate in 
gaining his good opinion, and carried out the works, I believe, 
to his complete satisfaction ; and it was owing to the confidence 
he reposed in me that he afterwards entrusted to me the still 
more difficult work of constructing the Severn Tunnel. Sub- 
aqueous tunnels have recently become quite the fashion. One 
such experience as the Severn Tunnel, with its ever-varying and 
strangely contorted strata, and the dangers from floods above 
and floods below, has been sufficient for me. One sub-aqueous 
tunnel is quite enough for a lifetime. Since these pages were 
commenced I have had a great pressure of work upon me. Not 
only have I had to carry on such large works as the Barry Dock 
and Railways, and the Preston Dock, but I have also been called 
upon to visit South America to start the work of the Govern- 
ment docks at Buenos Ayres, and at home to begin the 
construction of the Manchester Ship Canal.” 

The work carried out by Mr. Walker has necessarily been 
much before our readers in the accounts we have, from time to 
time, published of the chief engineering operations of a good 
many years. Of these the Severn Tunnel and the Manchester 
Ship Canal will be the most readily recalled by the world in 
general ; but such achievements as those which may be credited 
to him in the execution of numerous other works will ve 
equally remembered by most engineers. Some of these are men- 
tioned in the quotation we have made from his book 
on the Tunnel. Not the least among these was the 
Inner Circle completion link, during which the whole of Cannon- 
street? was dug out, the traffic carried on a timber roadway 
under which the tunnel was constructed, and practically the 
whole street of heavy houses had to be supported while the work 
was carried out below; and the same thing happened in many 
other places. 

The Manchester Ship Canal involves greater expenditure than 
any other of the works he has undertaken, but it is plain sailing 
in comparison with the Severn Tunnel. It is very big, but 
involves more repetition of work than of greatness of combat 
with difficulties. The works have been in active progress a little 
under two years, and great progress has been made. About 13,000 
men are now employed upon it. It appears that most complete 
arrangements have for some time been made for the completion 
of the work by his staff under his executors. Mr. Walker was 
a great administrator, and always managed to surround himself 
by able and energetic engineers and other members of a great 
staff; and so complete has been his arrangements that, although 
he has been ill during the last twelve months, he has been able 
to conduct the work so that it has proceeded without a single 
hitch, and with remarkable quickness. He always made good 
provision for the welfare of the large numbers of men engaged 
in carrying out his work, not only hy constructing houses for 
them, but in providing for hospital accommodation and attend- 
ance, mission halls, and assembly rooms. 

At the time of his death nearly four millions sterling had 
been expended on the Manchester Canal and the Buenos Ayres 
harbour and docks, and within about a year he had contracts in 
hand to the value of not much less than nine millions sterling, 
and employing about 20,000 men. Besides these he has engi- 
neering works of his own at Chepstuw for building vessels and 
oe of all kinds. Mr. Walker was a man of quiet manner and 

indly disposition. He was sixty-one years of age, and died on 
Monday last, the immediate cause being Bright’s disease. He 
leaves a widow and four daughters, and few of his many friends 
wil] more sincerely regret his loss than the great engineers 
for and under whom he has carried out the works which have 
made his name as well as theirs,and have shown what triumphs 
human genius and energy may achieve, 











Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Jefferies, fleet engineer, 
and Ernest F, Taylor, engineer, to Hong Kong yard; and Bertram 
J, R. Guise, engineer, to the Hercules, all to date November 20th ; 
Joseph H. Pill, engineer, to the Pembroke, additional; Arthur R. 
Anderson, assistant engineer, to the Defiance. Alexander Kerr, 
engineer, to the Bramble; Frederick W. Austin, engineer, to the 
Immortalité ; and Percy Wheater, probationary assistant engineer 
to the Active, all to date November 19th. ‘ 








1 Tug Enciess, vol. lxvi., p. $34, 
2 Taz ENGINEER, Vol. lv., pages 162-8, 184-5, 
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ST FORM OF GEARING FOR MAIN 
Tas DRIVING. 


THE last two meetings of the Manchester Association of Engineers 
have been devoted entirely to a discussion on the relative merits 
¢ wheel gearing and belt and rope gearing for main driving. The 
: biect, which was introduced in a short paper, dealt with the matter 
froma practical point of view, and laid beforethe members a few ideas 
that had occurred to the author, Mr. Rea, during a practice which 
had extended overa period of twenty years in millwright work. Spur 
r bevel gearing, being, he said, the oldest form of main driving, 
pe consequently deserving of tbe first place in consideration. 
This principle might be divided into four classes or kinds, namely 
wheels made of iron and iror teeth, iron and wood, w and w 
and helical teeth, iron and iron, which was a more modern form 
of gearing. He might here any, in parenthesis, that only in two 
instances on a large scale had he come across a case where the 
wer was transmitted from a prime mover where both wheels were 
eared with wood teeth, the reason of their adoption being that 
Cools geared in this manner were almost noiseless ; however, in 
both cases the results were satisfactory. 

The principal objections made against wheel gearing with cogs or 
teeth might be summarised as follows:—(c) Liability to break- 
downs; ()) expensive foundations and first cost ; (c) excessive noise 
in working; (d) cost of grease when running ; (e) limit of speed ; (f) 
loss of power in transmission by friction. : 

With regard to the first objection, he certainly admitted that in 

years gone by it was not wholly groundless, arising from a bernie 
of causes, Which might be classified as follows:—(a) The teet 
being made too long and not the proper form ; (l) being often cast 
off old patterns, out of truth; (c) moulding, the teeth not 
being a true pitch; (d) the structure of the wheel being faulty in 
design ; (¢) the shafts being too light to prevent torsional vibra- 
tions, in addition to carrying the load; (f) badly proportioned 
wheels, in diameter or size; (y) wheels often made too weak for 
the load, or power transmitted ; (/) shafts getting out of line or 
tevel, throwing the strain on one corner of the teeth. 

The foregoing were some of the principal causes producing 
failure in toothed gearing, but in this age of wheel moulding 
machines, and steel, with truer forms of teeth, with more correct 
ideas in regard to the structure and design of wheels, these objec- 
tions did not hold good as before. He had here a few sketches 
showing the best methods of building up main driving wheels, also 
a form of tooth, both contributing to prevent breakdowns, Fig. 1 
showed the method of building the wheel up of segments attached 
to av internal rim, by dovetailed projections and wrought iron 
keys. Fig. 2 showed the segments attached to the rim of wheel 
by hard wood keys and iron wedges. This principle, though old, 
was by far the best method, as the w keys absorbed the 
vibrations arising from the impact of the teeth, which was 
really a series of small blows, where the load was of a 
very irregular character, such as driving a roll train in 
an iron or steel works. This plan is essential to resist the 
intermittent shocks from the ever varying load, and ought 
to be adopted. Messrs. Buckley and Taylor, of Oldham, had also 
designed and patented a special wheel, where they introduce a 
rubber cushion on one side of the snug and wood on the other. 
His fear was that in time the rubber would become unvul- 
canised, and so lose its rag i and therefore become useless. 
A form of tooth suitable for high speed and heavy driving was 
shown; it would be noticed that the principal point of contact 
in the teeth was at the pitch line, the rounding of the points of the 
teeth as shown obviated the sliding motion of the teeth when 
coming into contact, also the sliding motion of the teeth when 
receding from each other; it also prevented noise in the wheels 
when working, in addition to reducing the friction in transmission. 
According to Professor Willis, the friction is more injurious during 
the approach of the teeth to the pitch point than when receding 
from it ; to avoid this contingency the teeth should not be made 
too long. A good proportion was from § to } of the pitch in 
length. If the several points noted were attended to, breakdowns 
would be reduced to a minimum. 

(2) It might be admitted that the first cost, including founda- 
tions, &c., would be rather more than for rope driving. (i The 
noise alsoit must be admitted, is greater in toothed gearing. (4) Cost 
of grease might be placed against the reriewals of ropes, cost of 
splicing, ke, (5) In regard to the question of speed, he had no 
hesitation in recommending a speed of from 3000ft. to 4000ft. per 
minute. Tbis he had seen demonstrated by years of _—— (6) 
The loss of power in transmission by a pair of well-made spur 
wheels will not exceed 2) per cent. 

Before passing from this subject he was forced to admit that 
helical teeth were not well suited for main driving, arising from the 
form of the teeth and the inequality of the strain thrown on same 
by the slight end-long motion of the crank shaft, and by a slight 
rolling motion in same at each end of the stroke. This had a great 
tendency to fracture the teeth, hence a decided objection to use 
this form of teeth for main driving wheels, The principal advan- 
tages of toothed gearing were the following :—(a) Positive motion 
for heavy driving ; (lb) great economy of space between centres ; 
(c) less loss of power in transmission ; (d) suitability for —— 
positions, &c.; (e) great durability, if well made ; (f) not liable to 
injury by fire in a textile factory. 

Turning now to the question of belt gearing, Mr. Rea said this 
was used a deal in the manufacturing districts of Lancashire 
and Yorkshire for the transmission of — powers, but much more 
extensively in America, especially for driving rolling mills, with 
very satisfactory resuits. He had placed belt driving before ropes 
for the special purpose named—that was, where the load was trans- 
mitted to one point by a single belt, instead of a number of sepa- 
rate ropes, as there was less loss of power in transmission by the 
belt than by a series of ropes. This loss arose from the following 
causes :—-(a) Unequal tension in the ropes; ()) different diameter 
or size in the ropes producing unequal velocity; (c) a ~~ to 
get jammed in the grooves; the whole producing a kind of 
cross-action in the motive power, and thereby excessive friction. 
The principal objections to belt driving might be classified as follows: 
—(a} First cost; (b) low coefficient of turning power; (c) excessive 
space required for large powers and low speed, versus ropes ; (d) stop- 
page of works by breaking, &c.; (e) unsuitability for long spans, 
&c. There was no doubt that the first cost of a good double leather 
belt was much “ged per indicated horse-power than cotton or 
hemp ropes would be; some put the difference as 1 is to 3, but 
1 to 2 is a much fairer proportion, when the cost of the grooved 
pulleys is added. However, if the life of the two were compared, the 
average life of a good rope was say five years, while a good well-kept 
leather belt would last at least fifteen years, and after that could be 
cut up fornarrower widths. The first costismuch more apparent than 
real, As rds the coefficient of plain leather belting on a smooth 
cast iron pulley, the turning power varied in proportion to the arc 
of the driven pulley; embraced in ordinary driving the are might 
be taken as df, ; in such a case if the belt was in a clammy or 
moist condition the coefficient of turning power might be safely 
taken as ‘5, It was claimed for link belting that for quick speeds 
the coefficient was higher than for plain belting, as the air was 
allowed to escape from between the belt and the pulley. A firm in 
America claim for a leather covered pulley as high a coefficient as 
ropes in V grooves. A claim is also made by a firm in Lancashire 
for a perforated pulley in regard to a high coefficient of turning 
power. Engineers differ as to the coefficient of belts in transmit- 
ting power. A safe plan is to make the belt 3in. or din. wider 
than is required; if there is no room for this then put another 
belt on the top of the present one, this will give cent. per 
cent. same as the first belt. In like manner he should advise 
three or four ropes more than was required for the specified load 
on the engine or machine, so that if one rope broke they were not 
depending upon a certain, number to turn the power. The best 
speed for leather belts was about 3000ft. per minute for double 
belts, and 4000ft. for single belts. Professor Rankine was the first 
to point out the influence of centrifugal tension—see ‘‘ Millwork ” 





\ that after a certain speed the wheel became weaker. 
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“of slow speeds be should adopt toothed gearing, 
in 


page 532. With speeds over this there was great loss in turning 
effect. Excessive space —— by belts was now successfully got 
over by placing one belt on the < of another. Messrs, Tullis, of 
Glasgow, who were the principal belt makers in the North, specially 
recommend this plan in their practice. They also make a special 
belt of double orange tanned leather for long distances, the prin- 
cipal feature of double orange tan being that the belt was only 
one-half the thickness of oak tanned leather, yet 45 per cent. 
stronger as tested at Lloyd’s proving house. The Singer ean. 
turing Company, of Glasgow, had between thirty and forty of these 
belts over 30in. wide, some of them 150ft. long, running every day 
at their factory and giving great satisfaction. 

The loss of power absor by transmitting motion through a 
belt varies from 3 to 5 per cent.; to keep this as low as possible 
special attention should be given to the first two main journals on 
each shaft driver and driven. They should not only be large 
enough to resist the load or tensile strain of the belt, but long 
enough to reduce the friction on the journals, Hot necks con- 
sumed a lot of power; there ought also to be continuous lubrica- 
tion. This also applied to rope gearing. A good proportion for 
journals was three times the diameter of the shaft. Beits should 
run flesh side to the pulley, and should be kept moist. A good 
preparation is to paint the outside of the belt with castor oil occa- 
sionally, the inside with curriers’ dubbing and boiled linseed oil. 
If these points were attended to, the adoption of belt driving for 
direct heavy loads gave an opportunity to the engineer of having 
noiseless, steady, and almost perfect turning. 

In discussing the question of main driving by ropes, which 
principle was exceedingly popular in the textile manufacturing 
centres of this country, also in America, India, and other _ of 
the world, he did not wish to convey to that meeting the idea that 
he was condemning rope gearing entirely, He had aimed at point- 
ing out the defects, if any, of each —— named as clearly as 

ible. There was no dispute, however, that for driving a textile 
actory, where the power was taken direct from the fly-wheel to 
the several rooms or flats, rope driving presented great advan- 
tages to the engineer, other than first cost. Rope gearing, 
when applied in this form for transmitting power, gave out the 
best results, that was where the load was subdivided into sections, 
and not all taken to one point. This separation reduces any cross 
action in the ropes very materially, and so reduces friction in 
transmission of the power. The principal objections made 
against this form of communicating power are the following :— 
(a) Different velocities in the ropes, producing cross action or 
friction ; (b) difficulty of making ropes all one size, producing the 
foregoing; (c) unequal tension in a number of ropes running 
together; (d) excessive wear of the ropes by jamming in the V 
grooves of the pulleys; (e) failure of the ropes from bending and 
unbending at high speeds, There was no doubt that some of 
these objections were valid enough where there had been imperfect 
designing, or the power transmitted had been all taken to one 
point, such as driving a train of rolls, where the ro had been 
made too large in diameter, where the centres of the shafts bad 
not been far enongh yr where the driving drums had been too 
small in diameter, and where the ropes had been run with too high 
a tension. 

Some of the principal points to be noticed in this principle of 
transmission are the following :—The ropes should not be too large 
in diameter; it was much safer to use twenty-five ljin. diameter 
ropes than twenty 2in. diameter ropes. The tension in the several 
ropes should be kept as lowas ble. The power should be sub- 
divided to different points. e centres of the several shafts 
should be kept well ae The pulleys should be |; in diameter. 
The best 5) for the ropes was from 4000ft. to t. per minute. 
Care should be taken in turning the V-groove pulleys; the best 
angle for these is now found to be 45 deg. The first cost of ropes 
was, no doubt, less than for leather belting. The cost of the main- 
tenance of ropes per 100 indicated horse-power might be taken at 
£10 per annum, though some authorities give more than this sum, 
and some much less, Rope gearing was, of course, perfectly noise- 
less and steady, The co-efficient of a rope in a V groove was higher 
than for a plain belt on a smooth surface; this varied from ‘5 to ‘8, 
according to different authorities, and was rather a variable quan- 
tity. He ought to say, in conclusion of this rather discursive 
address, that this form of er power for considerable 
distances and to different points solved many a difficulty to the 
engineer, and placed in his hand a means of transmitting power 
which those who had gone before never knew. 

Mr. G. Goodfellow said they were all much indebted to Mr. Rea 
for speuking to them at such great length upon the different sys- 
tems of transmitting sepa As the President had kindly remarked, 
he (Mr. Goodfellow) had had some experience in rope driving, and 
be certainly believed in its adoption, at the same time he was not 
prejudiced so far in favour of it as to say that it was the only sys- 
tem of driving which was successful, but on the contrary, he was 
of opinion that under certain circumstances spur gearing would 
hold its own. He did not know, however, of any wheels working 
at the speed which was mentioned by Mr. Rea, and certainly asa 
millwright he should be much afraid of recommending any one to 
work wheels at so great a speed, whether made of iron or steel. 
Under circumstances where such a speed of periphery was required 
he should have recommended ropes. Rope driving, it appeared to 
him, was very often brought into practice to get over millwrights’ 
bad work, and he thought it was up to the present the most suc- 
cessful way of doing so. The old rules for working out the 
strength of wheels were for them to increase in strength accord- 
ing to increase of speed, but from his own experience he found 
The teeth of 
wheels had broken in many cases through what might be termed 
the force of‘impact with which the teeth came together. He quite 
concurred with Mr. Rea that the method of keying up the wheel 
by wood and iron wedges was the best of the two methods shown, 
on account of it being able to compensate for the more severe 
shocks. This he had personally proved at a mill where there was 
considerable trouble with the wheels ; he tried them first with 
india-rubber wedged in, then iron keys, and eventually the old- 
fashioned plan ot keying them up with timber, and the wheels had 
worked successfully ever since, That admission might seem 
out of date, still he had come to the conclusion that it 
was the best way simply because it had proved most satisfactory. 
Mr. Rea had alluded to the working on fixed centres, and of course 
that was a difficulty millwrights had to contend with when repairing 
or interfering with work already in existence; but with moulding 
machines and a little careful calculation, wheels could be made 
with teeth of a broken pitch so as to go exactly into the centres 
required, and thus get over that difficulty with a reasonable amount 
of care, Regarding bearing surfaces of the teeth of wheels, he 
agreed with Mr, Rea that there should not be too much bearing on 
the face of them, and that they should never be allowed to wear 
out the points of teeth. Referring to the remarks about helical 
teeth, and the necessity for allowing for the movements in the 
crank shaft of the engine, he said that this action was cer- 
tainly more perceptible with helical teeth than with the ordinary 
straight tooth, and the best way to gear was to have the 
centres between the shafts in the same line as the pull and 
thrust of the engine. If that were not done the wheels were 
sure to work cross gear on account of the movement of the main 
shaft. A horizontal engine should have the two main shafts 
on a horizontal line, and a vertical engine on a_ vertical line. 
Still there were objections to putting wheels either directly above 
or below one another on account of the wearing of the bearings ; 
but considering the stresses on the teeth alone, it was certainly the 
correct position, because it only produced the sliding motion on the 
face of the tooth, instead of it impinging on different ends at 
different parts of a revolution, Referring to rope driving, Mr. 
Goodfellow observed that undoubtedly it was the most suitable 
method of transmitting power for most texti jmagefactarers. Incase’s 

i and in great s 
he should invariably use ro, A great deal was said about the fric- 
tion of rope gearing over and above wheel gearing, but that could be 


considerably minimised by thinking the work well out before it war, 
commenced, and further by having the pulleys carefully turned 

the ropes as near one size as possible, and the shafts well carried 
in efficient bearings, He first adopted ropes of 2in. diameter in 
1874, and those worked successfully ; they had gradually come 
down to 1#in., and in some cases to l}in. His firm had one job 
working with ]}in. ropes, and they seem to work more satisfac- 
torily than the heavier ropes, and he thought that it was reason- 
able that such should be the case, since they did not stretch so 
much, consequent on having less weight between the centres. In 
cotton mills there was often a great length of rope between one pulley 
and another, and a considerable weight was thereby hanging in the 
case of large ropes between the two pulleys; by having lighter ropes 
there was less weight in motion, and, further, less power was re- 
quired to bend the ropes round the pulley. That all meant a gain in 
power by having less loss in what is called friction, also again in 
the life of the rope, because the more power it took to bend the 
rope and the greater the wear in the centres of it. He had ropes 
now working to perfect satisfaction that had been run in Man- 
chester, roughly speaking, for the last ten years, and he had no 
hesitation in saying that for high speeds there was no class of 
driving which would equal it. t them imagine some of their 
mills, say, with 80,000 spindles and preparation machinery in four 
storeys, that meant, say, 1200-horse power roughly king, In 
an ordinary Oldham spinning mill, divided into four storeys, 
the card room would perhaps take a third of that, namely, 
400-horse power, leaving 800- horse power to be divided into 
three rooms. There would be one shaft in each of those rooms 
running at from 250 to 300 revolutions per minute. Under 
these circumstances he should like any gentleman to imagine 
the wheel which would work successfully at such a: speed 
and turn such a load. It amounted to this, that they must have a 
very small wheel to keep the speed of the periphery down, ora 
large wheel which would break in consequence of its own speed. 
With reference to the length of the bearings, Mr. Rea recommended 
them to be three to four times the diameter of the shaft, but he 
might say that he never made them more than twice the-diameter, 
as he found that with long bearings, unless they had a very. strong 
shaft, it was liable to bend in the centre where the pulley came, 
and so cause the shaft to cross-bind in the bearings. - If the shaft 
was made sufficiently strong to overcome any bending propensity, 
then a shorter bearing equal to twice the shaft diameter was suffi- 
cient, and in his experience he had never had occasion to make 
bearings longer than double the diameter. In conclusion, Mr. 
Goodfellow said that one or two points yet remain to be decided 
regarding rope driving, especially the angle of the groove, and the 
most advantageous size and speed of ropes, 

(To be continued. ) 








LEGAL INTELLIGENCE, 


SUPREME COURT OF JUDICATURE.—COURT Of APPEAL, 
November 21st, 1889, 
(Before the MASTER of the ROLLS, LorD JusTICE LINDLEY, and LorD 
JUSTICE LOPES.) 
LANG t, THE WHITECROSS COMPANY. 

THIS was an appeal from the decision of Mr, Baron Huddleston 
and Mr. Justice Stephen, reported in 6 The Times Law Reports, 16. 
The plaintiff had obtained leave in Chambers to amend the specifi- 
cation for his patent in the course of the present action for infringe- 
ment. Mr. Justice Wills, by whom the leave had been granted, 
had imposed the terms that no claims should be made for an 
injunction, or for damages for any infringement prior to the 
disclaimer, and that the plaintiff should pay all the costs of the 
action up to that time. The Divisional Court dechined to interfere 
with these terms, and the plaintiff appealed. 

Mr. BovusFIELD, for the plaintiff, contended that the discretion 
as to terms given by Section 19 of the Patent Act, 1883, was not 
an absolute discretion, but was limited by Section 20 of the Act. 

Mr. Macrory, for the defendants, was not called upon to argue. 

The Court dismissed the appeal. 

The Master of the RoLLs said that by Section 19 of the Act a 
Judge might give a plaintiff leave to amend his specificatien pend- 
ing the action, ‘‘subject to such terms, as to costs and otherwise, 
as the Court or Judge may impose.” There was no fetter on the 
discretion of the Judge, and the Court had always declined, and 
would always decline, to impose any such fetter by laying down any 
general rule as to the manner in which such discretion should be 
exercised. When the discretion had been exercised the Act gave 
an appeal, and if the Court of rye were so unfortunate as to 
think that the Judge had wrongly exercised his discretion they 
would say so. Here, however, no circumstances had been brought 
— them which would lead them to disagree with Mr. Justice 

ills. . 

Lord Justice LINDLEY protested against imposing any general 
rule as to the manner in which the absolute discretion en by 
the Act toa judge should be exercised. There was no form of order 
which was invariably to be followed. in all cases. Whenever leave 
was given under Section 19 to amend a specification, care must be 
taken of the defendant as well as of the plaintiff, but adequate 

rotection might be given in various cases in various manners. 

e order of Mr. Justice Wills seemed a perfectly just one, and 
there was no reason for interfering with it. 

Lord Justice LopEs said that the terms on which a judge might 
give liberty to amend a specification were entirely in his discretion, 
having regard to the circumstances of each particular case. 








TENDERS. 


List of tenders for the erection of the first portion of the build- 
ings required for the Royal Military Exhibition at Chelsea in 1890; 
Mr. Wilson Bennison, surveyor, &c.:— 





Allow for the 

old materials. 
Isaac Dixon and Co., Liverpool -. £7759 2. £375 
Dove Brothers, London aes +. 6955 500 
J.C. Humphreys, London.. .. .. 6825 1500 
Stephens, Baston, and Co., London 5999 1000 
D. Charteris, London (accepted) 5485 500 
Novth's, Lomgem 2. 2. ce oe 4996 1250 








DEATH OF MR. SPOONER.—The Charles Easton Spooner whose 
name is closely associated with the originating and engineering of 
‘narrow gauge railways,” died, we regret to say, at his residence 
Bron-y-Garth, Portmadoc, on the 18th inst., and was buried on 
Saturday last in the churchyard of the historical village of 
Beddgelert. The deceased was the son of the late Mr. James 
Spooner, and was born at Maentwrog in the year 1818. After 
leaving school he was engaged with his father from 1832 to 1836 
in engineering the Festiniog Railway which his father had 
originated. The line was scarped out of the cliffs overhanging 
the Vale of Festiniog, and was a marvel of engineering triumph for 
those early days of railway construction. On his father’s death 
about 1856, be became the manager and engineer of the line, and 
from that time until shortly before his death, devoted his 
time and energies to making it a complete success, and in advanc- 
ing a knowledge of the system by his addresses and writings. In 
1863 he introduced locomotives, and in 1865 the line was opened 
for passenger traffic. The cheapness of construction, the successful 
worki ¢ of large traffic over sharp curves and gradients at a con- 
siderable speed, combined with great safety, attracted much atten- 
tion. The line was visited by engineers and others from all parts. 
They received every attention and facility to study its working. 
The Festiniog Railway thus became the pioneer of narrow 
gauge railways throughout the world. Thousands of miles have 





since been constructed in e division of the globe, and are 
yearly increasing. The dec leaves two sons to mourn his loss. 
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SWING BRIDGE OVER THE DEE. 


On page 434 of our last impression we published a perspec- 
tive engraving of this very large swing bridge, built by the 
Manchester, Sheffield, and Lincolnshire Railway Company, 





to carry the Cheshire lines across the Dee at Connahs Quay, | 


thus placing Liverpool in direct communication with the Welsh 
system and the mineral districts of Wales by means of the 
Wrexham, Mold and Connahs Quay Railway. We now publish 
further perspective and detail drawings of the bridge. It is 
expected that the junction lines now completed will open up a 
great deal of tratfic between the mineral districts of North 
Wales and the Mersey, and thus be of service to Wales, and to 
the Mersey Railway. Where the bridge connects the Cheshire 
and Flint shores the rise and fall of the ordinary tides is 14ft. 
6in., and there is a low water depth of only about 4ft., but this 
is to be increased by about 20ft. by dredging and scour. 

As will be seen by the general drawing, page 453, and those 
of page 434 and herewith, the bridge has three spans, two of 120ft. | 
each in the clear, and an opening span on the Cheshire side | 
which gives a clear waterway 
of 140ft. on one side and 
86ft. on the other, the girder 
not being centrally pivotted. 
All the piers were sunk on 
the Indian brick well system, 
the cylinders being 10ft. in 
diameter. The pier which 
supports theend of the swing 
girder comprises three cylin- 
ders, connected at the top 
by two arches, with a stone 
bed. The pivot pier is 43ft. 
in diameter at the base, 
which is formed with a 
cutting edge, and 40ft. above, 
the bed, was, like the others, 
sunk on the Indian system, the 
sand inside being excavated 
asit sank. When it attained 
the desired depth, a bed 
of concrete 6ft. thick was 
formed at the bottom, the 
cylinder being afterwards 
loaded with 1500 tons of rails 
for testing purposes. Above 
the fender the cylinder is 
corbelled under the girders, 
and within it are the massive 
bearing girders, on which the 
bridge rests, with their sup- 
ports, all out of sight—in 
fact, the whole pier, as shown 
by our engraving on page 434 
ante, is enclosed in a square 
outer work to protect the 
working gear. When the 
bridge is open for naviga- 
tion, the pivot pier and swing 
girder are protected by the 
timber fender, 330ft. longand 43ft. across, with cut-water ends— | 
see page 434—and filled in with 12in. by 6in. timbers 6in. apart on | 
the side* next the channel, but not on the other side. The pier 
on which the end of the swing girders rest is also protected by a 
fenderas shown. The superstructure is constructed of mild steel. 
The swing girders are 287ft. in length and 32ft. in depth at the 
centre and 9ft. at the ends. The engravings on page 453 givea 
good idea of the character of the design. The top and bottom 
members, as shown on page 453, are 2ft. 6in. square. The per- 
forations seen in some of the lattice members are not followed | 
throughout, and where the bays are shown as filled in, there is 









The time required to remove the bearing blocks, lock the 
signals, and open the bridge, is about two minutes. The bridge 
was opened on the 3rd of August by Mrs. Gladstone, and is 
now called the Hawarden Bridge. 








THE MINERS’ FEDERATION OF GREAT BRITAIN. 





ENcOURAGED by the signal successes of the recent agitations, 
resulting in 20 per cent. advances in wages within six months, 
the miners’ leaders are once more turning their attention to 
what has been the dream of their existence—a vast federation 
of the whole of the Unions of the Kingdom. This body once 
formed and in active organisation, would be an immense 
power in the country. At the adjourned conference to 
be held at Newport this week, the subject will come 
up for consideration in a precise and tangible form. <A 
number of regulations are suggested as to the admission of 
districts, the voting according to the number of members, the 





raising of money by levy, and the retention of the power to 











PROJECTED DURHAM RAILWAYS. 


Wir each trade revival, there are projects of new railways 
in Durham. New schemes are again brought forward, and old 
schemes revived, but the county which gave our first public 
railway seems to be unable to do anything more than suggest 
schemes to the great monopolist company which now serves jt, 
One of the projects now before the public of the North is that 
of a line from Haswell, on the Sunderland and West Hartlepoo| 
branch, to Penshaw on the old main line from Darlington to the 
North. It is a line that would travel in some seven miles 
through a coal-producing country with a population of some 
40,000 persons, 80 that there ought to be a remunerative traffic 
both mineral and passenger. But there is more than a local 
interest in such a project just now. Along the cvast ling 
express traffic is now worked, and the present coast line, made 
up of local sections, often of railways designed for colliery 
traffic, has in its Durham portions gradients and curves that are 
objectionable, of some of which the dangerous character is wel] 
known. Near to Ryhope, for instance, there is a long incline 
with a gradient of 1 in 39, 
and at its termination is the 
sharp curve which was 9 
fatal a short time ago. The 
needs of the express traffic 
along the coast are for a 
better route, and in the for. 
mation of this, one of the 
links would be such a line 
as has been above indicated, 
The Durham towns on the 
North-Eastern system are 
growing generally in popu- 
lation, and the railway faci- 
lities that were sufticient a 
few years ago are not so 
now, whilst the increase of 
the express traffic to the 
coast, and the probability 
that, with further growth 
of the district, and fuller 
development of the mineral 
industries, there may be a 
larger need for express traffic 
for the population — this 
points to the great desir- 
ability of improving the 
outlets for the Durham 
ports. None of the railways 
of the country have had sv 
rapid an increase of traffic 
as has the North-Eastern 
Railway in the past few 
months, and the growth of 
traffic which it indicates, 
points in the same direc- 
tion to the need for im- 
proving the facilities of the 











TRE “HAWARDEN” SWING BRIDGE OVER THE DEE. 


strike being reserved by the federation. The pith of the pro- | 
gramme, as of a lady’s letter, is in the postscript, which provides | 
that all wages questions shall be made national. This most | 
momentous proposal is expressed thus : “That, with the approval | 


| of a Conference called for the purpose of considering the question, | 
| all districts shall tender notice to terminate their contracts if 
| one district is attacked on the wage question.” Yorkshire, which | 


| 
usually leads the way in all matters affecting colliers’ wages, is | 


| to the front again. The Miners’ Executive have expressed | 


approval of the rules generally, and there seems little doubt | 


district. Durham is the 
county which yields the 
largest amount of coal in the kingdom, and, though it early 
had the benefit of railways, the lines to the ports have not been 
increased as they have in other places, so that many of the old 
routes are slow and roundabout, and the traffic is worked under 
conditions which do not conduce to cheap transit to these ports. 
Now that, with one exception, all the public lines of railway in 
the county of Durham are owned by the North-Eastern Rail- 
way, it would be a benefit to the trade of the North, and to the 
railway company as a whole, if there were a provision of what 
may be called modern facilities in the routes to ports like 


| that with very slight modification, if any, they will be adopted. | Sunderland, West Hartlepool, Shields, and others; and with 


about fifty tons of balance weight cased on the outside to look | The coalowners will then be face to face with a federated power | correspondingly improved passenger facilities. 


like brickwork. The cross girders are 2ft. 6in. deep. On this | 
page will be found a separate view of the bracing by which the 
girders are connected at the centre. The total weight of the | 


which will have to bereckoned with moreseriously than any Trades’ | 
Union at the present in existence. In previous struggles one | 
county has been played off against another. Yorkshire has | 








INSTITUTE OF MarINE ENGINEERS,—A meeting of this Institute 


swing girders is 564 tons, floor and cross girders 63 tons, and | probably suffered more than’ neighbouring counties, as other was held in the Langthorne Rooms, Stratford, on 18th November, 


balance 100 tons, or 727 
tons in all. The girders of 
the fixed spans are 134ft. in 
length and 20ft. in depth at 
the centre. 

Above will be seen the 
engine-house and look-out 
tower, and also the inclined 
quadrant way upon which 
the girder tail runs. On 
the principal floor are 
two pumping engines, 
boilers, and two accumu- 
lators, placed within the 
tower, and occupying the 
entire space from the base- 
ment below the rail level to 
the look-out chamber on top. 
This; chamber is approached 
by a circular stair, and con- 
tains the levers by which the 
bridge-turning machinery is 
controlled. The pumps are 
automatically controlled by 
the accumulators. The 
water, at a pressure of 
700 lb., is conveyed from 
the accumulator in pipes 
along the long fender to the 
pivot pier, and supplies two 
horizontal rams,oneon either 
side of the pier, and a ram 
under the pivot to raise the 
bridge from its bearings. A 
chain is connected with the 
cylinder of the side rams, and is carried over pulleys fixed 
to the ends of the pistons to a sheave, by which the bridge 
is swung. The one ram pressing out, swings the bridge, 
and draws back the other at the same time. When the 
bridge is to be opened for navigation it is raised, and the sclid 
bearing blocks are drawn back by hand through shafting 
connected with the spoke wheel in the look-out room. The 
bridge being free, the tail end—which is on rollers 7in. lower 
than the.centre bearing when across the opening—is gradually 
lowered, and begins to rove slowly at first along the tail race. 
When the bridge is brought back to position the tail is raised | 
by means of two rams, so depressing the end into a tapered | 
recess and lifting the tail into another tapered recess, thus 
bringing the railstruly in line. The bearing blocks are then run 
in by hand wheel, and the bridge is locked. 
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BRACING OF GIRDERS OF SWING SPAN. 


districts have left Yorkshire to do all the fighting. This will | 
not be possible under the proposed new federation, for at the 
word of command from head-quarters the men must come out 
in any district. Practically the men have always been in better 
fighting trim than the employers. The Coalowners’ Associa- 
tion have often found themselves to be mere ropes of sand 
in the hour of conflict. Whether the formidable movement 
now taking place will lead them to more earnestness and 
solidarity is hard to say. Their interests are not always 
identical. Even those of West Yorkshire are not the same as 
South Yorkshire, for while one Riding may afford an advance in 
a class of coal which is paying well, the other may find it 
almost impossible to give the advance, because it cannot include 
in the bulk of its output the particular kind of fuel which has 
become profitable. 





resided over by Mr. J. 

cFarlane Gray, when a 
paper on “Marine Engine 
Governors, and the Benefits 
Derived from their Use,” was 
read by Mr. J. D. Churchill, 
who pointed out that, as a 
rule, the governor was looked 
upon as merely an assistance 
in heavy weather when the 
engines are racing, due to the 
pitching motion of the ship, 
whereas, in his opinion, it 
ought to be considered an 
integral portion of the ma- 
chinery, and always kept at 
work. If a thoroughly effi- 
cient governor were to be 
fitted on every marine engine, 
and engineers brought to see 
the usefulness of and the 
additional safeguards derived 
from such, the percentage of 
losses due to machinery 
breakdowns at sea would be 
materially lessened. Cases 
were cited where shafts had 
broken suddenly, causing an 
excess of damage due oad 
engines running away at an 
sbeenel speed, whereas had 
a governor been in use this 
would have been prevented. 
Many steamers were lost on 
account of a portion of the 
machinery giving way, and 
resulting in a general disable- 
ment of the vessel. Steamers 
were pos as ‘ missing, 
and ultimately as “lost,” without a record to show what had 
happened. Doubtless not a few of these were lost in the same way 
as those referred to as being disabled for want of a governor or 
brake tocheck the engines when, say, a propeller shaft had given 
way, and the portion coupled to the engine, revolving at great 
speed without being automatically checked, had broken through 
the stern tube and ship, leaving a passage for the sea to enter and 
ey 4 the ship, unless stopped by the prompt closing of the water- 
tight lkbead door. Although the three crank engine is better 
balanced, and is considered less in need of a governor than the two 
crank engine, it stands really in the same position so far as the real 
service isconcerned. Some data were given showing the number 
of breakdowns, and the immediate causes of them, and -Mr. 


Churchill drew conclusions from the information he had tabulated 
as evidencing the great desirability of having a governor connected 
to every marine engine. 
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RAILWAY MATTERS. 


Tue local municipality of Jubbulpore has agreed to an 
extension of time in the construction of the Jubbulpore steam 
tramway. 


Near y all of the men, numbering nearly a thousand, 
engaged at the Levallois repair shops of the French Western Rail- 
ways, have gone out on strike. The men want to be paid piece- 
work, with a minimum day’s wage, which the company will not 
grant. 


Tue St. Clair Tunnel, under the Detroit Riven, is ree 
to be progressing at the rate of 7ft. per day at each end. About 
200ft. on the betes side, and 400tt. on the American side, are 
reported as complete. The —= opening is about one mile 
long on each side and about 60ft, deep. The shields are bein; 
used, in the hard blue clay, by digging out the centre with pick 
and then pushing them forward Tin. at a time by hydraulic ra 
The American Engineering News says, ‘‘the freezing process is ww 
be used if water is met with.” 


Rope railways, as they were called, or ropeways, for 
transmitting minerals and s, seem to be rapidly growi 
in favour, especially for mining purposes. The Sheba Gol 
Mining Company have decided to construct one some 2} miles 
in length, and has placed the order with Messrs. Commans 
and Co., mining engineers, London. A line on the same system 
has been adopted by the Edwin Bray Gold Mining Company for 
their line, which is 3} miles long; and another by the Oriental 
and Sheba Valley Gold Mining Company. 


THE report of Major-General Hutchinson, C.E., upon 
the circumstances attending the collision, by which one passenger 
was killed and five were injured, on the 4th of October, near 
Longsight Station, on the Manchester and Stockport line of the 
London and North-Western Railway, has been issued. The 
inspector pronounces the collision to have been caused primarily 
by an act of negligence, preceded by an extraordinary delusion on 
the part of signalman Swift, on duty in Longsight, No. 4 Cabin. 
This delusion was in imagining that it was possible for him to cross 
the two engines and brake van from the up fast line to the down 
fast line by restoring to its normal a No, 41 lever, one of 
those he had previously moved to allow the engines and van to 
cross from the down loop line to the up fast line. Major-General 
Hutchinson comments on the number of hours worked by the 
drivers and firemen, and expresses his belief that the consequences 
would not have been so bad if the passenger train had been fitted 
with more ample continuous brake-power. 


Accorpine to the annual report of the Victorian 
Railway Commissioners, the revenue derived from working the 
lines during the last year was £3,110,140, as against £2,750,049 for 
the previous year, and the expenses came to £1,945,836, which was 
equal to 62°56 per cent. of the income. After paying interest 
accruing on the loans, there was a net profit of 060 remaining. 
The balance would have been even larger had not several items of 
exceptional expenditure had to be provided for. Moreover, remis- 
sions on rates of freight were made equal to £50,000. A net 
return of 4°40 per cent. was shown on the borrowed money ex- 
pended on all lines open for traffic, and 3°73 per cent. on the total 
amount of loan money and advances from the consolidated revenue 
expended on the lines open for traffic, as well as those in course of 
construction. The n of p gers carried on the railways 
for the year was 68,904,427, as against 55,911,394 the previous 
year, and the tonnage of goods and live stock was 4,160,126, or an 
increase of 596,084. The average length of lines open for traffic 
during the year was 2143? miles. 


Aw interesting railway question has made its appear- 
ance in the north of Spain. A narrow gauge line from Bilbao to 
Durango has turned out such a profitable enterprise that it is at 
present paying 12 per cent. interest, and this rate promises to 
increase still further. Another company has continued the line to 
Zumarraga, shortening the journey between Bilbao and San Sebas- 
tian; but it can still further be shortened by the construction of a 
line from Bilbao to San Sebastian, the ion of which is 
demanded as a broad gauge line, which will run parallel to the 
Bilbao and Durango, passing exactly the same places. It will 
therefore not only interfere with the through traffic of the narrow 
gauge, but also with its local traffic. It will be the first case of true 
competition of railway traffic in this country, and it isto be feared that 
the narrow gauge will be the loser, as the intended broad gauge line 
is likely to be in the hands of the Northern system. An American 
contemporary remarks that the importance of the case lies in this: 
that if a narrow gauge line is made to pay a handsome return, the 
nearest broad gauge system will ask for a concession. 








Iy a description of a new locomotive for the New York, 
New Haven, and Hartford Railway, built by the Rhode Island 
Locomotive Works, the Railroad Gazette calls attention to the 
general proportions of the locomotives because they are quite 
unusual, namely, cylinders, 18in. by 24in.; drivers, 63in. diameter ; 
steam pressure, 150lb. per square inch; and weight on drivers, 
54,000lb. The term ‘‘mean tractive power” is used in the place 
of ‘‘ tractive power,” generally used in such connection. ‘“ From 
a mean effective pressure only a mean tractive power can be 
deduced, and if this is borne in mind when estimating the starting 
power of locomotives, an error often made will be avoided. It 
may be, as can readily be seen, that the mean tractive power, as 


obtained from .the common formula bot will exist only for 


an instant, if at all, during a given stroke; at other times the 
tractive power is either less or greater. The power of a locomotive 
at starting varies with the position of the cranks and valve gear, 
and to obtain the exact force on the drawbar it is necessary to 
know the location of those details; the mean tractive power indi- 
cates only the mean pull on the drawbar during a revolution. It 
is to be hoped that the careful study of the power of compound 
locomotives now in p in this country will bring this point 
forcibly to the front, and perhaps result in the selection of a satis- 
pe basis for comparison of the power of locomotives of different 
esigns. 


Tue Midland Rio Connon is about to purchase 
the Bristol Port and Pier Railway for the sum of £97,500, with a 
view to carrying out the extension of its line to the floating 
harbour and quays. It is believed the Midland Company has 
made some arrangement with the Great Western Company, which 
at present has running powers over the line on the section between 
Sneyd-park Junction—where the Clifton Extension Line joins it— 
and Avonmouth ; and though the Midland purchased the Port and 
Pier Railway, they probably would not have been permitted to 
obtain a Bill for extending it to the harbour as a monopoly without 
some opposition. The object of the purchase is to secure access to the 
docks, from which the Midland Company have so long been shut out. 
On the south side of the harbour, the Great Western, by means 
of their extension to the Harbour Railway, have the docks to 
themselves. The Midland found it too expensive to get to the 
harbour from their St. Philip’s station, but by the purchase of the 
Port and Pier Railway and carrying out the extension promoted by 
the shareholders of that line in their Bill of 1887, they would get 
access not only to Cannon’s Marsh, but to all the quays and 
wharves. The Midland, while in this way obtaining their object, 
will be doing the City of Bristol a material service; and lastly, the 
Port and Pier shareholders, who, from the construction of the line 
down tc the present moment, have had to battle with adversity, 
will be glad to realise something at last out of their venture, in 
which they have seen but little satisfaction since it has been in 
Chancery and in the hands of a receiver and manager. In 1887 it 
was stated that the debenture and judgment debt of the Port and 
Pier Company was £71,149, 





NOTES AND MEMORANDA. 


Sraristics published by the Greek War-oflice rH 
that the Greek Army consisted at the close of last month of 28,543 
men, including officers, and of 1796 horses and 433 mules. 


THE deaths registered in London during the week end- 
ing November 16th in twenty-eight great towns of England and 
Wales corresponded to an annual rate of 18°3 per 1 of their 
aggregate oe which is estimated at 9,555,406 persons in 
t 2 middle of this year. The six healthiest places were Birken- 
head, Bristol, Hull, Derby, Norwich, and Portsmouth. 


In London 2522 births and 1451 deaths were registered 
during the week ending the 16thinst. Allowance made for increase 
of population, the births were 289 and the deaths 238 below the 
average numbers in the corresponding weeks of the last ten years, 
The annual death-rate per 1000 from all causes, which had been 
15°7, 15°8, and 16:2 in the three preceding weeks, rose to 17°4. 
During the first seven weeks of the current quarter the death-rate 
averaged 16°3 per 1000, and was 3°] below the mean rate in the 
corresponding periods of the ten years 1879-88. 

TuHE following has been given as a useful new alloy:— 
87 parts of copper, 64 —_ of zinc, 4 parts of tin, 2 parts of 
arsenic, and 4a part of phosphorus. The copper is melted in a 
crucible, the zinc, tin, and arsenic are then added, and just before 
the alloy is poured into the moulds, the phosphorus is added. 
This alloy is said to be ductile and elastic, it is not liable to tarnish, 
and it takes a good polish, it is capable of receiving electrolytic 
deposits of gold and silver, it is sonorous, and it is suitable for 
bearings for shafts. The rolling and drawing must be conducted 
slowly, and after each yf in the operation the alloy must be 
annealed. It must not be brought in contact with water when hot, 
or it will crack. 


For the cementing of iron railing tops, iron gratings to 
stoves, &c., the following mixture is recommended ; in fact, with 
such effect has it been used as to resist the blows of a sledge 
hammer. This mixture is composed of equal parts of sulphur and 
white lead, with about one-sixth proportion of borax, the three 
being thoroughly incorporated together, so as to form one homo- 


us mass. When the application is to be made of this compo- 4 


sition, it is wet with strong sulphuric acid, and a thin layer of it is 
placed between the two pieces of iron, these being at once pressed 
together. The Scientific American says :—‘ In five days it will be 
perfectly dry, all traces of the cement having vanished, and the 
work having every appearance of welding.” 


A French newspaper gives a curious note on the 
origin of the science of electricity. It says that until now the 
French have always attributed to the Abbe Nollet the honour of 
having been the precursor of Franklin, and to have made known 
with clearness the relation of electric phenomena with those of 
thunder. We now find, the writer says, in Italy a book by a 
Venetian doctor, Eusebio Ignario, published in 1746, two years 
before the discoveries of the Abbe Nollet, of which the title 
is De Velectricite ou de la force electrique des corps. It con- 
tains facts extremely curious for the epoch it belongs to, and on 
thunder is this characteristic paragraph—‘' What fatal surprise 
awaits the first experimenter, who, having found the means of 
artificially producing lightning, will succumb a victim of his own 
curiosity.” 

Accorpixe to the return of the testings made by Mr. 
J. W. Dibdin, ¥'.C.S., at the gas testing stations of gas supplied to 
the Administrative County of London during the week ending 16th 
November, the quality of the gas was, with few exceptions, main- 
tained at the full quality and purity. On three occasions the 
illuminating power of the gas was below the standard, viz.:—On 
the 11th instant, at Chelsea, 15-9 candles; one the 12th instant, at 
Wellclose-square, 15°8 candles; on the 16th instant, at Peckham, 
15°8 candles, The pressure of the gas supplied by the Gas Light 
and Coke Company, as tested in Pearson-street, E., on the loth 
instant at 6.30 p.m., was 2°5in., that of the same company tested 
in Bridge-street, S.W., on the 16th instant at 7.15 p.m., was 3°2in. 
The standard illuminating power for common gas 1s sixteen sperm 
candles, and for cannel gas twenty sperm candles, Sulphur not to 
exceed 22 grains in the 100 cubic feet of gas. Ammonia not to 
exceed 4 grains in the 100 cubic feet of gas. Pressure between 
sunset and midnight to be equal to a column of lin. of water. 
Pressure between midnight and sunset to be equal to a column of 
O-6in. of water. 


Orp1naky india-rubber retains its most characteristically 
useful properties through a very limited range of temperature. 
At the freezing point it is rigid and hard, in fact, frozen. At the 
boiling point it becomes so soft as to be valueless as an elastic 
material. If we knew no method of treating or curing the gum, 
so that it will retain its good qualities under the influences of heat 
and cold, the manufacture of india-rubber would not be one of the 
great industries. That we do know of such methods is due to 
Charles Goodyear and others. This is the renowned process of 
vulcanisation. Sulphur, which is used both in a pure state and in 
its combinations, will be considered only in connection with its 
employment in the rubber industry. Pure sulphur occurs in the 
market in two forms—as flour of sulphur, or as pulverised roll, bar, 
or stick sulphur. Both are employed in the industry. The first 
qualification is that the sulphur should be chemically pure, free 
from all trace of acid, and also from the moisture which acidulated 
sulphur tends toabsorb from the atmosphere. The so-called flowers 
of sulphur, or precipitated sulphur, is, on account of its very fine 
state of division, especially adapted for admixture with india- 
rubber, but it is too expensive, and liable to be damp, The manu- 
facture of pulverised sulphur is now a_ separate and extensive 
industry, as enormous quantities are used by rubber manufacturers 
and others. Sulphur melts at 239 deg. Fah., of the significance of 
which more anon. Of the sulphur salts, or sulphur in its com- 
binations, sulphide of antimony is the most frequently used. For 
rubber manufacture it is prepared by boiling the native sulphide 
in a solution of caustic a, and ipitating the solution thus 
obtained with a slight excess of hydrochloric—muriatic—acid. 
This, when washed and dried, is ready for mixing with the india- 
rubber. It contains a paee of free sulphur which, as we 
shall see, is indispensable. The sulphides of lead, mercury, and 
zinc, the polysulphides of the alk and of the alkaline earths, 
and the hyposulphites, as of lead and zinc, are also frequently em- 

loyed. If we take a strip of india-rubber and immerse it fora 
Le minutes in a bath of molten sulphur of a temperature, say, of 
250 deg. Fah., the gum absorbs the liquid sulphur and turns light 
yellow, according to the length of the time it is permitted to 
remain in the bath ; it absorbs from 10 to 50 per cent. This, 
according to an article by Mr. R. Gerner, in the Jndia-rubber 
Trade Journal, is merely a dissemination of the pure sulphur 
throughout the pores of the gum, and the characteristics of the 
latter remain unchanged. It is still subject to the stiffening in- 
fluence of cold, and dissolves in the ordinary solvents. But when 
further heat is applied to the sulphuretted gum, or if it is per- 
mitted to remain long enough in the sulphur bath, a change takes 
place. From 1}to 3 per cent. of the sulphur enters into chemical 
combination with the india-rubber, and no more. The bulk of the 
sulphur is only mechanically held in suspension, but in an amor- 
phous state inthe gum. Any percentage of sulphur that is incor- 
porated with india-rubber enters under heat into this physico- 
chemical combination with the gum, the resultant products varying 
in nature with the percentage of sulphur introduced. After the 
introduction of the sulphur, and before the application of heat, the 
compound is called simply mixed rubber. e application of heat 
cures or vulcanises the india-rubber. The product is called 
vulcanised rubber. In practice, the india-rubber and the sulphur 
are usually mixed together mechanically by suitable machinery, 
and the curing process takes place in a boiler or vessel called a 
vulcaniser, or in a steam press, 
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MISCELLANEA. 


A scuEmE for electric lighting in Aberdare and Cardift 
is coming forward, and electric lighting of a suburb of Merth r 
is being arranged. 7 

Tux Committee appointed to go out to Panama and 
render an account of the situation, which was to have started on 27th 
inst., has delayed its departure from Saint Nazaire until December 
10th, on account of the rainy season, which will last for two op 
three weeks longer. 


We have received from Messrs. Bemrose and Son some 
specimens of blue prints from tracings. Some of these are on a thin 
tough paper, and are very clear. ‘ne paper will bear a great deal 
of wear, and folding and re-folding. Another is on linen, and on 
this the white lines are also clean and clear. Specimens of black 
on white ground have also been sent us. 


Messrs, WILLIAM ARROL AND Co., contractors of the 
Tay and Forth Bridges, have now taken offices at 32, Victoria. 
s reet, Westminster, where all their London business will be con. 
ducted in future. They are now just commencing the superstruc. 
ture of the Tower ney over tho Thames, in which there are some 
11,000 tons of iron and steel. Mr. J. E. Tuit is in charge of the 
erection of this bridge for them at the site, and will act as their 
representative engineer in London. 


THE excellent condition of the river Tees from the Mid- 
dlesbrough docks to the sea will be understood from the circumstance 
that on the 24th inst. a steamship called the Sullamut, belonging to 
a Bombay firm, went to sea with a cargo of over 5000 tons. The 
latter was composed of 3500 tons of steel rails, 1388 tons of bow! 
sleepers and accessories, and 153 tons of coal. The excellence of the 
facilities for rapid loading will also be gathered from the fact that 
this ; gies quantity of material was all placed on board within 
six days, 


A sMALL affair seems to warrant large type in some 
newspapers, A london agricultural journal has, under the head- 
ing “The Farm—a Want Supplied,” a t of a machine, 
described as the invention of a professor of agriculture, for re- 
ducing oil and cotton cakes to a small size. An oil cake breaker, 
in fact, with an addition for reducing cotton seed cake to a small 
size—not much to make a fussabout. The machine may be new in 
some respects, but the end achieved would not strike a visitor to 
a Royal Show as a novelty. 


New and important works are contemplated at Barry, in 
the form of extensive engineering works for improving and extending 
present arrangements, These will be the formation of a deep-water 
entrance into the dock along a course to the south-west of the 
existing entrance, an embankment on the western side, a commer- 
cial dry dock, and in addition a new import dock is contemplated, 
we hear also of projected patent fuel works, and a new hydraulic 
engine house and electric lighthouse at the north-west corner of 
the dock for the convenience of tipping operations, 


Tue Mersey Docks and Harbour Board have decided 
to spend £10,000 in testing the possibility of increasing the depth 
of water on the bar of the river Mersey by the removal of sand, by 
means of hopper barges fitted with sand pumps. It is stated 
that within the last twenty-two years the bar had shifted three- 
quarters of a mile to the westward, It was proposed to lay out 
#5000 in machinery, and it would cost £5000 to work it for twelve 
months. It was calculated that the machinery would raise 8000 
tons a day, and, taking 100 working days in the year, this would 
represent 800,000 tons, or about 533,332 cubic yards, 


Tue first meeting for the present sessionof the Cleveland 
Institution of Engineers was held at Middlesbrough on the evening 
of the 20th inst., Mr. Charles Wood, President, occupying the 
chair. From the annual report, which was read, it appears that 
the roll now contains 225 members. Mr. Charles Wood was 
unanimously re-elected president, Mr. C. J. Bagley was added to 
the list of vice-presidents, and Mr. W. H. Panton was placed on 
the council. A vote of condolence was passed to the widow and 
family of the late Mr. Alfred C. Hill, after which the President 
delivered his annual address. A paper on ‘Gold Mining in 
Australia” was then read by Mr. Theodore West, of Darlington. 


Tue Royal Military Exhibition, which is to be held on 
a portion of the park of the Royal Chelsea Hospital, together 
with the grounds of Gozdon House, promises to be one of the 
events of next year. It is under the immediate patronage of 
the Queen, The Duke of Cambridge is president of the Council, 
and General Lord Chelmsford chairman of the executive com- 
mittee ; while local committees are energetically working in every 
military centre to insure the success of the exhibition. The ex- 
hibits will comprise every description of industrial work, military 
quip t, and factures, together with a loan collection of 
pictures and other objects of interest in connection with militar 
service past and present. Military music, tournaments, Xc., will 
also be features. 


THE committee of the Yorkshire College, Leeds, have 
elected Mr, J. Goodman, Assoc, M. Inst. C.E., as Professor of Engi- 
neering. Mr. Goodmanisa young engineer, who, after several years 
in different engineering works, attended one of Professor Kennedy's 
courses of mechanical engineering, was subsequently engaged 
under him, and has since been chief assistant in the Testing Works 
of Mr. Stanger at Westminster. Mr. Goodman, asa student of 
the Institution of Civil Engineers, attained high honours for prac- 
tical original work on the friction of journals; and his election at 
Leeds is, no doubt, due to his known practical experience, for he 
has been elected over the heads of men, some of whom hold high 
degrees of the classical order, but which are evidently lightly 
esteemed by the shrewd practical men of the North. 


PERMISSION has been given by the Board of Health, Mer- 
thyr, to the Dowlais Iron Co, to use its land at Aberdare Junction for 
two sinkings. It is here, equi-distant from Aberdare and Merthyr, 
and fourteen miles from Cardiff, that the company is about to 
enter upon the deepest and largest coal sinking it has ever 
attempted. Bedlinog it was hoped would have been the premier 
colliery of the company, but it has not turned out well. Mr. 
Harry Martin, the present manager, has a high repute for successful 
sinking and working, and grave interest will be centred upon the 
great undertaking. A pair of pits are also projected a few miles 
distant from this coalfield by the Coedcae Company, under the 
direction of Sir W. T. Lewis. Taking these into consideration, the 
new Dowlais pits, and those now doing good work under the 
Albion Co,, this valley will take a high position of importance, and 
be again a good feeder to the Taff Vale Railway. 


Tue Union Steamship Company’s Royal Mail steamer 
Arab, favourably known in the Cape and Natal Mail Service, has 
completed a thorough refit, and her engines have been converted 
to the tri-compound system by Messrs. J. and J. Thomson, of 
Finnieston Engine Works, Glasgow. ‘The following are the par- 
ticulars of the Arab’s engines as now converted :—Diameter of 
cylinders, 33in , 524in., and-86in., 54in. stroke ; and she has been 
fitted with new high-pressure boilers, working at 1601lb. to the 
square inch. The whole of the steamers employed in the Union 
Steamship Company’s Mail Service to and from South Africa have 
now been supplied with tri-compound engines. The Arab, with 
her old boilers and — made the voyage between Cape Town 
and Plymouth in 18 days 5 hours, net steaming time, and it is 
anticipated she will excel this performance with her new engines 
and boilers, She underwent her official trip in Stokes Bay, on 
Wednesday, November 20th, 1889, when she attained a mean speed 
of 14°85 knots per hour, and indicated 3617-horse power. This is 
an increase of over half-a knot and 822-horse power over the result 
of her trial trip with the old type of engines, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Ba: y 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller, 

NEW YORK.—INTERNATIONAL News Company, 83 and 85, 
Duane-street, 





Western Railway, at Paddington (assemble at the electrician’s office), and 
afterwards proceed to the locomotive running sheds at Westbourne Park. 
Society or Encineers.—Monday, December 2nd, at the Town Hall, 
Westminster, at 7.30 ee aper to be read :—“ Fox's System of Solid 
Pressed Steel Wagon Frames,” by Mr. Perry F. Nurscy, Past-President. 
Junior Enoinrerinc Sociery.—Wednesday, December 4th, visit 
Messrs. Barnett and Foster's mineral water hinery factory, 
Eagle Wharf-road, New North-road, N.; meeting at the entrance at 4 p.m. 
J Soctery or Arts.—Monday, December 2nd, at 8 p.m. Cantor 














PUBLISHER'S NOTIOE, 

*.* With this week's number is issued as a Supplement a 
Two-page Engraving of an Express Locomotive, South-Eastern 
Railway. Every copy as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 
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MEETINGS NEXT WEEE. 


Tue InstiTuTION oF CiviL ENGINEERS.—Tuesday, December 3rd, at 
8 eg : Ordinary meeting. Paper to be further discussed :—‘ Water- 
tube Steam Boilers for Marine Engines,” by Mr. John I. Thornycroft, 
M. Inst. C.E. Paper to be 1ead, time permit ++“ On the Triple- 
Expansion Engines at the Owens College, Manchester,” by Professor 
Osborne Reynolds, F.R.8., M. Inst. C.B. At this meeting the first ballot 
for Members for session 1889-90 will be taken —Friday, December 6th, at 
7p.m., the Students will visit the electric light installation of the Great 


: **Modern Developments of Bread-making,” by Mr. William 
Tc Neteniee December 4th, at 8 p.m.: Ordinary meeting. 
‘Rabies and its Prevention " by Mr. Armand Ruffer, M.A., M.D.; Sir 
Joseph Lister, Bart., F.R.8., D.C.L, LL.D., in the chair. 

Gro.ocists’ AssociaTion.—Friday, December 6th, conversazione in the 
Library of University College,Gower-street, W.C., at 8 pm. (morning dress). 














DEATH. 
On November 25th, at Mount Ballam, Chepstow, Mon., aged sixty-one 
years, THomas ANDREW WALKER, C.E.., J.P., contractor, of 15, Great 
George-street, Westminster. 
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FRENCH CUPOLAS FOR LAND DEFENCES, AND DESIGNS TO 
RESIST MELINITE AND HIGH EXPLOSIVES, 


WE give elsewhere an extract from the Genie Civil 
with this title, because it is the feature in a subject 
which deserves special attention at thistime. The article 
from which we quote is one of a series describing the 
work of the various great French manufacturing firms. 
These articles are written in such glowing colours as to 
approach the character of advertisements. We do not 
wish to quarrel with this. Experience teaches us that 
discriminating praise seldom gives satisfaction to manu- 
facturers whose work is described. Probably most informa- 
tion is supplied to a writer who will praise everything in 
the strongest language, and it is possible that the manufac- 
turers know their own interests best, and have learned 
that with the majority this pays best, although it appears 
to us that there must be a considerable number of men, 
and those the men with most technical knowledge, and 
who, therefore, ought to be likely to influence the orders 
given by any Government, who on reading such articles 
must protest, like the carpenter in “Alice through the 
Looking-glass ”—‘* This butter is spread too thick.” So 
strongly do we feel this, that we cannot swallow even 
oysters of so large a size as we admit we find in this 
article without some objection. We must not, however, 
let this blind us to what appears to us to be the import- 
ance of the designs brought before us, especially of the 
oscillating cupola, which we commend to the consideration 
of engineers. 

Shocking as it may appear to M. Ferréol Comportey, 
the writer of the able article in question, we must relate 
the history of the oscillating cupola as follows :—At the 
Bucharest trials in the winter of 1885-1886, Majors 
Mougin and Schumann submitted turrets for competition. 
Mougin’s was cylindrical on a floating pivot con- 
taining a gun on a carriage, admitting of short recoil. It 
was worked and fired by very beautiful hydraulic and 
electric gear. Schumann’s turret contained two guns, 
hung without carriages from the roof of a dome shaped 
like a mushroom. The guns on firing imparted the shock 
of recoil to the turret dome, which was held up by rollers 
on springs. The latter turret has generally been con- 
sidered to have been the better in most respects. In 1887 
disappearing turrets were made, and eventually tried at 
Chalons. Mougin now brought forward a design in which 
was embodied the dome of his rival, Schumann, but he still 
adhered to the floating pivot and recoil arrangements. 
This turret was raised and lowered to a certain extent, 
but though very well protected, was not a disappearing 
turret. The designs we refer to may be seen in engravings 
in our numbers of March 5th, 1886, and February 11th, 
1887. Now, in 1889, we find a Mougin cupola with the 
Schumann dome and the guns attached to the roof, with 
graduated arcs supporting the breech resembling those of 
Schumann. It may be expecting too much of inventing 
human nature to ask that this should be acknowledged, 
but it is really too bad when M. Comportey, in praise 
of the dome shape, observes that this form proved its 
superiority at Bucharest, without a hint that on that 
occasion it was Schumann’s cupola which thus asserted 
its superiority ever that of Mougin. Any uninitiated 
reader would suppose the opposite from this article. 
Taking this Schumann cupola, fixed-guns, dome roof, and 
all complete, Mougin has applied to it a principle which 
appears to us admirable. Instead of disappearing by 
vertical movement, the cupola is made to oscillate on 
a horizontal axis crossing the guns at right angles. By 
this, the whole working of the dome is simplified in a 
wonderful way. The cupola neither requires to be 
moved vertically nor revolved to carry its gun ports out 
of fire; hence, an enormous amount of labour is saved. 
The period of exposure necessary for firing is very brief, 
,and the oscillation of the dome is not visible at a 
distance, and would not give the warning to the enemy 
which is given by the corners of a cylindrical disappear- 
ing turret as it rises from the glacis. It follows that 
great simplicity of construction and working, with 
attendant advantages, are secured, such as absence of steam 
and hydraulic power, or of alarge working detachment of 
men. We should also suppose, though it does not 
seem to be mentioned, that there is a saving of expense 
in construction. One or two serious disadvantages 
remain—which we need not say are not noticed by the 
writer—-namely, that guns short enough to be wholly 
kept well inside a cupola of moderate dimensions must 
be feeble pieces ; while the old objection against a fixed 
pair of guns still holds good, that if one gun is dis- 
charged at all before the other, the revolution of the 
cupola must throw the shot of the second gun wide of 
the mark. 

Lastly, we commend the fact to our readers that the 
Chalons Camp trials have shown, what we have long 
held, namely, that the effect of high explosives against 
solid armour has been much over-rated, and that even 








massive concrete can be employed in such a ye as to 
defeat their attack. For the designs by which this has 
been effected we refer our readers to the article with its 
illustrations, 


ENGINEERING RULES. 


Every English engineer is familiar with “ Molesworth,” 
and French and German and Italian engineers all possess 
works of more or less the same character. Now Moles- 
worth’s Pocket-book is so comprehensive, and covers such 
a vast range, and is furthermore, on the whole, so sound 
and accurate, that it would not be outrageous to assume 
that anyone who had learned the contents of the famous 
Pocket-book by heart had thereby qualified himself as an 
engineer. Engineering literature, moreover, is not 
dependent for tables and handy rules on Molesworth. For 
example, we have only to turn to “ Bourne on the Steam 
Engine,” to find thousands of figures properly arranged and 
giving the precise dimensions of the various parts of 
steam engines by the best makers. Numerous other 
examples will no doubt suggest themselves to our readers. 
If now we ascertain the drift of professional opinion con- 
cerning the value of such rules, tables, and pocket-books, 
we shall find that almost every engineer in practice will 
admit that they are useful and even necessary, but 
that a man whose knowledge of engineering is limited to 
“ pocket-book” literature is certainly not an engineer. 
Notwithstanding, we meet, not unfrequently, with indi- 
viduals who hold that all engineering practice of every 
kind is to be controlled by rigid rules, and who, when 
they find that these rules are not followed or observed by 
engineers, appear to be perplexed and distressed beyond 
measure. With such we fear must be classed Professor 
Kernot, a letter from whom will be found in another page. 
Unfortunately, as we think, Professor Kernot does not 
stand alone in holding that if engineers pronounce a 
structure safe in which wrought iron is stressed to five 
tons on the square inch, they must be wrong and un- 
scientific if they say that another structure in which 
iron is onl wr es | to three tons on the square inch is 
unsafe. Those who cannot understand that the contra- 
diction involved is only apparent, not real, have failed to 
appreciate the true difference between the engineer and 
the empiric. 

It will be convenient for our present purpose to regard 
Professor Kernot as the representative of a class. He 
will not, we think, take offence where none is intended. 
His letter, then, we shall regard as expressing the views 
of a numerous but happily limited body of men, who hold 
that it is, above all things, essential that engineers should 
be consistent in their practice. Science, they point out, is 
invariably consistent; there are no contradictions in 
science. The engineer is nothing if not scientific, and he 
cannot be scientific and inconsistent at the same time. 
If a bridge stressed to five tons per square inch is safe, 
a bridge stressed to anything less than five tons is also 
safe, and soon. It is only necessary to push this argu- 
ment a little further to show how supremely ridiculous 
it is. If it is sound, then it follows that all engineering 
of every kind becomes a thing of pure empiricism. It 
can be reduced to tables and rules. Let “ Molesworth” 
be fully mastered, and nothing more is wanting. Again, 
certain stereotyped patterns of bridges will suffice for 
the needs of the whole world. If Blackfriars railway 
bridge is right, then the Charing Cross railway bridge is 
a needless variant, and vice versd. On our railways would 
be found one, or at most two, types of goods and passenger 
locomotives. Marine engines of similar power would all 
be alike. In one word, all originality would be stamped 
out as whelly superfluous. It may be urged perhaps 
that we are going too far. Possibly; yet we think not. 
If engineers are to be invariably consistent, then 
originality must suffer, or even expire. 

The truth which men of Professor Kernot’s school fail 
to see is that the engineer, in the fullest and truest sense 
of the word, is as superior to rules and empiricism as is a 
great artist. It is just because men of talent and genius 
have adopted engineering as a profession that the world 
is what it is to-day. Napoleon wore the imperial purple 
because he declined to fight according to rule. Welling- 
ton defeated him because he carried on his campaign ona 
system which the great continental authorities regarded 
as no system at all. Stephenson and Brunel would 
have laughed heartily at any one who asserted that 
they were inconsistent and consequently wrong. The 
secret of the triumph of genius lies in a nutshell, 
whether for the soldier or the engineer. As regards 
the latter, it depends on the power of seeing that 
the conditions under which any two works have to be 
executed, and to perform their functions, are seldom alike 
all through. Thus we may have, say, two railway bridges, 
and the ruling conditions of all kinds may be classed, let 
us say, under one hundred heads. The man of genius 
will know that only ninety-nine of these heads are truly 
identical, and will modify one design accordingly. The 
man who regards engineering as a matter of demonstra- 
tion, and precedent, will either fail to see that any differ- 
ence whatever exists, or seeing it, will entirely underrate 
its importance. It would be little else than waste of 
time to cite cases to illustrate our meaning, yet for the 
benefit of those whom Professor Kernot represents we 
may cite one or two. Two bridges were put up on the 
same line of railway, not many miles from each other, and 
of the same span. They were both very ordinary lattice 
bridges, the sections of one were considerably heavier 
than the sections of the other; and the draughtsman who 
had charge of the calculations and getting out the draw- 
ings not ne sought an explanation, which was at 
once given him. The heavier bridge was erected near a 
chemical works, whose chimneys emitted abundantly acid 
fumes, and the extra dimensions were allowed to provide 
for the chance of extra corrosion. 

But besides and beyond all this, engineers, like the rest 
of the world, have opinions. These opinions are invariably 
the result of anticedent mental impressions, and are not 
infrequently the unconscious embodiment of vast experi- 
ence. Two designs for a bridge, or a viaduct, or an engine 
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may be laid before two engineers of equal eminence ; one 
man will choose one, the other the other, each selecting 
that which is, in his opinion, the best, and yet the chances 
are ten to one that neither could quite clearly explain the 
grounds on which his selection was made. e propriety 
of selection will depend in such a case on what we have 
termed mechanical instinct more than on anything else. 
But the result will be none the less satisfactory. Rules 
and tables are made to be the servants of the engineer, not 
his masters; and an abject subservience to such things, or 
even to that more glorified law which is got from the 
teaching of the drawing-board and the testing machine, 
will infallibly narrow the range of the engineer and 
lower his status. There is still room in the world for 
originality. There are yet men whom technical educa- 
tion has not ruined—men who can think and act for 
themselves, who know when audacity in construction is 
the sure road to success. Men who, standing as it were 
ona mountain top, survey the country below, and learn 
and note that which must be forever hidden from him 
who is content to study nature through a loop-hole in the 
tower of Precedent. Things, conditions, men, make the 
engineer, not books, and rules, and tables. The only con- 
sistency he cares for is to be consistently right, and the 
precedents he most values are those which he is most 
reluctant to follow. 


THE WEIGHT OF WATER. 


SciENcE is correcting itself in the department of weights 
and measures. It is now discovered that a gallon of water, 
accordihg to the capacity hitherto prescribed for it, 
does not weigh 70,000 grains, and consequently it is 
incorrect to say that “a pint of water weighs a pound and 
a quarter,” unless we allow an increased volume for 
the pint. The correction to be made is not much; but 
still it is something. In June, 1824, an Act of Parlia- 
ment was passed, coming into operation on January Ist, 
1826, which was thought to settle this matter ae ie all. 
In that statute it was declared that if the imperial pound, 
as represented by a brass weight in the custody of the Clerk 
of the House of Commons, happened to be lost, defaced, or 
otherwise injured, it should be restored by comparison 
with a cubic inch of distilled water, weighed in air by 
brass weights, at the temperature of 62 deg. Fah., 
the barometer being at 30in. Such cubic inch of 
water was stated to be equal to 252°458 grains, the 
standard troy pound being 5760 such grains, and the 
avoirdupois pound 7000 such grains troy. The gallon 
was specified as the euntant measure for capacity, 
and was to be equal in bulk to 10lb. avoirdupois of 
distilled water, weighed in air in the manner already 
described. The capacity of the imperial gallon thus 
became 277'274 cubic inches, representing 70,000 grains. 
In like manner a cubic foot of water was reckoned to 
weigh 62°321 lb. avoirdupois. The same standard in 
respect to the cubic inch, and consequently the cubic foot, 
was adopted in the Sale of Gas Act of 1859. Buta report 
from the Standards Office of the Board of Trade has just 
been issued, by which it appears that experiments have 
been in progress in the Department. since the year 
1878, with a view to ascertain “ what is the true weight 
of a cubic inch of distilled water.” It is shown that the 
law passed in 1824, regulating the weights and measures, 
was in reality based on weighings made as far back 
as 1798. In 1870 there were distinct differences 
among scientific authorities as to the true weight of 
a given volume of water, and it was for this reason 
that it was deemed unadvisable to re-enact in the 
Weights and Measures Act of 1878, so much of the 
Act of 1824, as fixed the weight of the cubic inch 
at 252°458 grains. The experiments at the Standards 
Office have now at last landed us in the conclusion that 
water is not quite so heavy as the Act of 1824 declared 
it to be, the cubic inch being only equal to 252286 grains. 
The excess is only about one-sixth of a grain in a cubic 
inch, but a “note” attached to the report rightly specifies 
the old estimate as “erroneous for scientific purposes,” 
and it is suggested that in any future legislation on this 
subject it may be desirable to consider whether the new 
value for the cubic inch might be substituted for the old 
and incorrect. 

It is of some interest to observe how far the new value 
affects the old reckoning. Water is a shade lighter than 
we thought it to be, so that we lose nearly 48 grains in 
the gallon, the 70,000 grains giving place to 69,952. Or 
else we must give the gallon greater capacity. In 
a cubic foot of water we Jose 297 grains, or nearly three- 
quarters of an ounce. The pint, considered as the eighth 
part of 277°274 cubic inches, drops from 8750 grains 
to 8744, creating a loss of six grains, or more correctly, 
5°96. The excess has not been much, and yet it is to be 
regretted that the matter was not set right at first. It 
seems curious that a problem so close to our hands should 
have remained so long unsettled. When the measure- 
ment relates to the distance of the earth from the sun, we 
expect to find that the earlier calculations are sus- 
ceptible of correction. But most of us thought that we 
had a firm foundation in the table of weights and 
measures. It proves that the weight of a cubic inch 
of water was over-estimated. Consequently the number 
of cubic inches corresponding to 10]b. of water was 
under-estimated, and the gallon was made proportionately 
too small, together with all the derived measures. Still, 
to do our scientists credit, we must remember that the 
error in this case is less than one part in 1400. When 
Sir J. Herschel was defending the character of astro- 
nomical science, in view of an error of nearly 4,000,000 of 
miles in estimating the sun’s distance, the correction was 
shown to apply to an error of observation so small as to 
be equivalent to the apparent breadth of a human hair 
at a distance of 125ft., or a sovereign eight miles off. 
Moreover, the error had been detected by the astronomers 
themselves, and the needful correction applied. It happens 
that another correction has been made since that date, as 
recently as a year ago, showing that the error in regard 
to the sun’s distance was not so great as the distinguished 





astronomer supposed. So by degrees we get to the truth, 
and may be supposed now to know the real weight of 
ge water. The correct} Sta ya of ay 
things is not so easy as man e su , and diffi- 
per unknown de multitude esis the path of 
absolute accuracy. It needed the mechanical genius of 
Sir Joseph Whitworth to produce so seemingly simple a 
thing as a perfect plane, which everybody thought was 
actually accomplished before. The table of our weights 
and measures has now to be amended to this extent, that 
a gallon of water weighing 10 lb. requires a capacity of 
277°463 cubic inches, instead of 277'274, the enlargement 
being rather less than one-fifth of a cubic inch. The 
capacity of the pint becomes 34683in., instead of 34°659. 
The difference in the cubic foot we have already noticed. 





‘THE PANAMA CANAL. 


THE promoters of the scheme for cutting the Isthmus of 
Panama are taking the last step that is open to them for bring- 
ing the work of excavation to a satisfactory issue. If this step 
is not attended with the success which is expected of it, the 
ultimate fate of the Panama Canal is assured, and it will be 
regarded henceforth as one of the most lamentable engineering 
failures of modern times. Under ordinary circumstances some- 
thing definite would have been done long before now, especially 
since those interested in the work will begin to clamour for ex- 
planation when the period of the original contract comes to a close 
next year. It is this absence of explanation, and the inexpli- 
cable reticence of the French press, that account for the dila- 
toriness of negotiations for bringing the present position to a 
climax. There is, however, such a vast amount of popular 
interest in the Panama Canal in France, that the promoters 
have been compelled to do something to stave off, if possible, 
the ruin that seems inevitable. In order to accomplish this, 
they make no secret of the necessity of reconstructing the 
society, and they have also decided to send out some engineer- 
ing delegates to inspect the works, with a view to making a 
report on the best method of resuming the work of excavation. 
These engineers will leave for Central America on the 10th of 
December. Their report will be awaited with considerable 
interest, for it will, to some extent, reveal the true state of 
affairs, and will settle, once and for all, the possibility of cutting 
a canal across the Isthmus. It may also show whether the 
failure in the past has been due to the ill-chosen nature of the 
site, to the unhealthiness of the climate, or to the unadapta- 
bility of the machinery employed. This last-named factor 
seems to have contributed, in a great measure, to the difficulties 
lately experienced, and if this is found to be the case a striking 
commentary is afforded as to the efficiency of the French 
engineering appliances. 








LITERATURE. 


Solutions to the Questions set at the May Examinations of the 
Science and Art Department, 1881—1886. I. Magnetism and 
Electricity. By W. Hrssert, Lecturer at the Polytechnic 
Institute, London.—II. Principles of Agriculture. By Henry J. 
Wess, Ph.D., Principal of the Agricultural College, Aspatria, 
Carlisle. London: Chapman and Hall. 1889. 

Tukse little books contain, as purported, the questions set 
in the above subjects for the years specified. There are 
two papers for each year, the elementary and advanced, 
containing together thirty-four to thirty-seven questions 
for each year. The solutions given on the subject of 
magnetism and electricity are brief, clear, and correct; 
and as the questions involve in many cases numerical and 
quantitative calculations, and raise just those details which 
students are apt to overlook, this book would be found an 
extremely useful supplement to lectures and text-books, 
as supplying abundant worked-out examples for exercise, 
and also as a gi preparation for a coming examination. 
The same may be said of the solutions of the questions 
on agriculture, which, though brief, appear sufficiently 
detailed. We should, however, like to see the chemistry 
involved made a little more distinct. We think it rather 
indefinite to speak of the “ weathering” of soils as render- 
ing the plant food therein soluble. Perhaps it isas definite 
as the course taught admits of; still, this would not 
excuse saying that the phosphates are supplied “as 
dissolved bones, which consist of bones treated with sul- 
phuric acid, which renders them soluble ;” and, “as super- 
phosphates, which consist of,” &c. Nor that lime is 
supplied as quicklime, and also as carbonate, which latter 
should be burnt, &e. We think, also, that silicon should 
be added to the list of mineral plant foods, as such 
quantities of that element are taken up by the cereals; 
that the animal heat is kept up by combustion quite as 
much of the hydrogen as of the carbon of the food; and 
we doubt whether working animals require a more nitro- 
genous diet than those at rest. Both books are nicely 
printed, and the former amply illustrated by diagrams 
when necessary. 





Science Manuals. Sound, Light and Heat. By Atronzo Gar- 
DINER, Part I. Elementary Stage, sixteenth edition—revised 
—with an appendix of all the papers set in this stage by the 
Science and Art Department during the last twelve years, 
with answers. Manchester: John Heywood. 1889. 


This manual is modestly put forward in the preface as 
“ only a note book, and either teachers, lectures, or the 
reading of more advanced text-books, together with actual 
experiment, must clothe the bare skeleton of facts here 
presented.” Further, as to the design of the book, it is 
stated that the requirements of the syllabuses of the 
Science and Art Department have been steadily kept in 
view. Every question set in the Elementary Stage since 
1867 is more or less fully answered either in the text 
itself or in the appendix. The scope of the work as stated 
herein will show the experienced teacher its true place in 
school literature. If we are to have exacting examina- 
tions, then “cramming,” as the term of the day is, that is, 
training for the contest, is doubtless necessary, and 
this book is one of the tools. It has attained its 
sixteenth edition, and is therefore presumably well 
known and popular. It must be, nevertheless, a depress- 
ing book for the student. Much of the matter given 





in the early parts especially is set forth in a smaller 
type like foot-notes, interspersed in the text. The 
greater part of these notes is set in inverted commas 
as if quoted from larger authoritative works. Some of 
these quotations we recognise as from Tyndal’s book “On 
Sound.” Only in a few instances is the source acknow. 
ledged. We think these yaar a out of place in a book 
of the kind, or if the information therein were deemed 
necessary, that the anthor should have clothed it in his 
own language, with a chance of interesting his readers jn 
the subject. The author seems not quite prepared for the 
tendency of modern elementary science towards quantita- 
tive determinations, and is rather taken aback at the 
amount of arithmetic in recent examination papers. The 
book is by no means free from errors, nevertheless it’ 
appears to meet a want of the time. 








H.M.S. BLAKE. 


Tne first-class twin-screw cruiser Blake, which was 
successfully launched at Chatham upon Saturday last, is, 
“beyond a peradventure,” the most formidable of the grey- 
hound series afloat in the British Navy—or, rather, «will 
be so when completed. Mr. White, the Director of Naval 
Construction, has jum far ahead of all designs of a 
similar character now ing brought forward, in his plans 
for the new vessel. Whilst the Piemonte has only a 
displacement of 2500 tons, although the speed is almost 
equivalent to that of the Blake, the latter S$ no 
less than 9000 tons displacement, with the tremendous 
dimensions of 375ft. in length by 65ft. beam, and a 
draught of 25ft. 9in.; thus affording a steady platform 
upon which her guns could be worked without intermis- 
sion, whilst ~ ued cruisers were pitching and tossing 
around her, and only able to reply with an occasional shot. 
The Blake is 75ft. longer than either of the belted cruisers. 
She is constructed of steel throughout, and has a power- 
fully armoured turtle-back steel deck covering the maga- 
zines, torpedo rooms, engines and boilers, a special 
protection for the tops of the cylinders being provided in 
dome-shaped steel shields, which rise above the protective 
deck. They are from 6in. to 8in. in thickness, the pro- 
tective deck having a maximum thickness of Gin. in the 
centre, diminishing to 4in. and 2in. at the extremities of 
the vessel. The frame is particularly stout, and so com- 
bined with the steel-armoured deck as to afford facilities 
for ramming; 9000 tons, projected at a speed of 22 knots 
against an enemy’s vessel, would represent an impact 
that would be irresistible. A large space has been 
allotted for fuel. No less than 1500 tons of coal 
can be carried, which will suffice for a distance of 
15,000 knots at 10-knot speed, or 3000 knots at the 
ordinary sea speed of 20 knots, expected to be attained. 
We should have mentioned that the conning tower is 
thickly plated with steel, and that special deflective 
shields will be fitted to the guns, to rotate with them, 
and entirely cover the breech and gun detachment. It is 
considered that the Gin. steel deck-plating will divert a 
| projectile quite as effectually as 12in. plating of a vertical 
nature. his, however, remains to be proved. The 
experiments on the Resistance early in the year were 
scarcely favourable, in their results, to the importance of 
turtle decks, The Blake has a double bottom, in this 
respect a vast improvement upon the Piemonte. 


The machinery, which is being made by Maudslay and 
Co., will consist of two independent sets of triple- 
expansion engines of the vertical type, guaranteed to 
develope 20,000 horse-power with forced draught, and, by 
means of twin screws, to drive the ship at a maximum 
rate of 22 knots; with natural draught the horse-power 
is to be 13,000, and speed 20 knots. As plenty of space 
has been given to engines and boilers, and the forced 
draught is not to exceed an air pressure of 2in. of water, 
it is probable that the expectations of the manufacturers 
will be fulfilled. 


The Blake’s armament, as originally designed, was to 
be two 9°2in. 22-ton breech-loading steel guns, and ten 
Gin. 5-ton 100-pounder quick-firing Armstrong steel guns, 
eighteen 3-pounder quick firers, and four torpedo tubes. 
But it is doubtful now whether the 6in. quick firers will 
be placed in her, as the size, weight, and length of their 
projectiles makes them unhandy. The charge and pro- 
jectile have to be handled separately, and this, to a great 
extent, neutralises their value as quick firers. Moreover, 
the sealing of the windage in such cases becomes a diffi- 
culty, and this has hitherto been found to be insuperable. 
It is all important for a quick-firer that the powder gas 
should all act towards the muzzle of the gun. Hence, it 
is probable that the 4°7in. quick-firing Armstrong steel 
gun, having a projectile of 45 1b. weight, and powder 
charge, made up into a regular cartridge, weighing about 
701b., already approved for service both in the Army and 
Navy, will be employed for the armament of the Blake. 
Four of these guns were mounted in the Teutonic at the 
recent Naval Review, and attracted so particularly the 
attention of the German Emperor that he ordered several 
of them upon the spot. The 45-pounder has a piercing 
power up to 12in. or 15in. of armour-plate, and twelve 
shots can be successfully fired per minute from it, only 
two men being required to work the gun. The 9 2in. 
steel breech-loading gun is the most satisfactory of all 
heavy guns which have been built for some years. It 
has no tendency to “droop” at the muzzle, has a penetra- 
tion power up to 18°8in. of armour-plate, and throws a 

rojectile of 380 1b. weight at a muzzle velocity of 2065 
ee soc We only regret that any heavier guns 
should have been constructed; they are perfectly un- 





necessary. 

The Blake will cost £368,000, She will be employed 
as a swift cruiser to protect our commerce in the Atlantic 
and in Australasian waters, and her speed will enable her 
to keep pace with any liner afloat. Her sister ship, the 
Blenheim, is now under construction at Blackwall, the 
Thames Ironworks Company having contracted to deliver 
her shortly, 
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THE GLOBE COMPOUND AND TRIPLE-EXPANSION ENGINES 







THE GLOBE COMPOUND ENGINE. 


Ix THe EnGinegEr it was first pointed out that if high-speed | 
engines were to be made a practical success they must be made 
single-acting. Since this was pointed out in 1868, the high- 
speed engine has become a necessity, and in the last few years 
the number of makers and makes have increased, and the 
demand for high-speed engines has grown quite as fast as their 
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successful performance. A very neat and well-constructed | 
engine of this class is made by Messrs. John Musgrave and Sons, 
Bolton, both as a compound, and as a triple-expansion engine. 
We illustrate them by the accompanying engravings. The 
compound engine is shown by Figs. 1 to 4, and the two diagrams, 
Vig. 5, are from one of these engines with cylinders 6°5 and 1lin. 
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diameter, and 6in. stroke, running at 400 revolutions per | 
minute. Diagrams Fig. 6 were taken from an engine with 
cylinders 7°5 and 13in. diameter, and 7in. stroke, running at | 
390 revolutions per minute, The engine may be explained by a | 
description of its working. Steam is admitted by the valve to 
the top of the high-pressure cylinder, pressing the piston down 
and turning the crank and itsconnections, As the piston moves 





Fig. 2 


downward, the valve, actuated by the governor, cuts off the 
admission of steam, and a portion of the stroke is made with 





expanding steam. Just before the high-pressure piston reaches 
the bottom of its stroke, the valve opens communication between 
the high and low-pressure cylinders, and as the cranks are 
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opposite, the low-pressure piston is then at the top of its stroke 
and is immediately pressed downward by the steam discharged 











| from the high to the low-pressure cylinder. As the low-pressure 
piston moves down, the high-pressure piston is moving up 
towards the top of its stroke, displacing the steam in its 
cylinder, which passes over to the low-pressure side. When the 
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stroke is partially completed, the valve cuts off communication 
between the two cylinders, and the steam remaining in the 
high-pressure cylinder is compressed, resisting the upward 
momentum of the piston and bringing it gradually to rest at 
the top of its stroke, ready to commence the next downward 
stroke; meanwhile the low-pressure piston completes its down- 
ward stroke with expanding steam. Just before the low- 
pressure piston reaches the bottom of its stroke, the valve opens 
communication with the atmosphere, if non-condensing, or with 
a condenser, if condensing. In the latter case a vacuum is 
immediately formed in the cylinder to start the piston on its 
upward stroke, relieving the crank pin of the work of lifting it. 
If now no means were provided for counteracting the effect of 
the vacuum pulling the piston upward, the connecting rod would 
be lifted away from the crank pin, and a bad knock each stroke 
would result; but there is an annular space left below the large 
piston so proportioned as to form by the displacement of the 
piston itself a vacuum sufficient to overcome the upward 
momentum of the piston, bringing it gradually to rest at the 
top of its stroke. The cranks being exactly opposite each other, 
the reciprocating parts—i.e., pistons and connecting 
mutually balance each other, and so reduce the vibration that it 
is not noticeable, even when running at very high speeds. 
Although we have not seen these engines running, we are 
informed that when the governor is in correct adjustment, it 
will not commence to operate until the engine is running within 
1 per cent. of its regular speed, and will pass over its entire 
range of movement before the engine is running 1 per cent. too 
fast. This is a total variation of less than 2 per cent., and 
means that when an engine is speeded to run 300 revolutions 
per minute under load, it will not run faster than 304 or 305 
when doing nothing, or slower than 300 or 299 when fully 
loaded. These are the speeds to which they are adjusted in the 
works, and are constantly verified in their regular working. 

The triple expansion engine is shown by Figs. 7, 8, and 9. In 
this engine steam is first admitted to the top of one high-pres- 
sure cylinder, pressing its piston down and turning the crank 
and connections. We will, for the sake of clearness, suppose 
this to be the right-hand cylinder. As the piston moves down- 
ward, the valve, actuated by the governor, cuts off the admission 
of steam, and a portion of the stroke is made with expanding 
steam. Just before this piston reaches the bottom of its stroke, 
communication is opened between the right-hand high-pressure 
cylinder and the annular space in the top of the left-hand low- 
pressure cylinder, the piston of which is then, as the cranks are 
opposite, at the top of its stroke. This left-hand low-pressure 
piston is then pressed downward by the steam discharged from 
the right-hand high-pressure cylinder, and when near the 
bottom of its stroke, communication is opened between the top 
and bottom of this cylinder, and the steam which acted on the 
annular ring when pressing the piston down, acts on the whole 
surface in raising the piston up; there is, however, always a 
back pressure in both the high-pressure and intermediate 
cylinders which prevents this upward pressure from lifting the 
connecting rod and crank away from their bearings and chang- 
ing the direction of the strains, but it materially relieves the 
crank of the work of raising these pistons, and correspondingly 
reduces the friction. When the low-pressure piston arrives at 
the top of its stroke, communication is opened either with the 
atmosphere or with a condenser, and in the latter case we have 
a vacuum pulling the piston downward on the descending stroke, 
and acting in accord with the pressure of steam above the piston 
to keep the strains constant in one direction. 

In the above explanation the course of the stream coming 
from one high-pressure cylinder only has been mentioned, but 
it will be readily understood that the same action takes place in 
both sets of cylinders, and that the strains in all cases are 
always in one direction. A further advantage is that the down- 
ward stroke of the piston is cushioned on steam, and the crank 
pin relieved thereby. 








THE INSTITUTION OF ELECTRICAL ENGINEERS. 


POWER TRANSMISSION DYNAMOMETERS. 

At a recent meeting of this Institution, a paper was read by Mr. 
K. L. Murray, M.I.E.E., ‘‘On the Lighting of the Central Interna- 
tional Exhibition, Melbourne, 1888-89.” The paper is a valuable 
paper from a practical point of view, and from it we take the 
following :— 

The selection of a suitable mechanical dynamometer was not 
easy. The following conditions were laid down as essential :—(1) 
It must be susceptible of a fair degree of accuracy, and show 
instantly any variation in the load. (2) It should be of such a 
form that errors are not likely to arise from the difficulty—owing 
to the thickness of the belt—of accurately determining the virtual 
radius of the pulley; and no power should be absorbed between the 
point at which the pressure is measured and the dynamo spindle. 
(3) Any springs contained must be so placed that centrifugal force 
will not introduce uncertain effects on the indications of the instru- 
ment. (4) It must be portable, and easily fitted up. 

The first condition simply requires that whatever the principle 
involved it shall be faithfully executed, and that the moment of 
inertia and number of moving parts shall be as small as possible. 
The second condition requires that the power shall be transmitted 
to the spindle of the dynamo at some fixed distance from its axis 
of rotation, and that it is the pressure at this point which is shown 
on the indicating mechanism. The simplest way of fulfilling the 
above conditions seemed to be to give the dynamometer the form 
of a pulley to be directly applied to the spindle of the machine 
tested. Is is important that the displacement of any of the parts 
of the mechanism shall be very small, even though the indicator 

from zero to its maximum reading. A pulley was accord- 
ingly constructed, the principle of which is as follows:—The energy 
supplied to the machine is transmitted through a fixed point at a 
distance intermediate between the axis of the spindle and rim of 
the pulley. By means of levers and pistons the pressure is trans- 
mitted to a fiuid filling the chamber in which the piston moves, and 
by it through a glass tube which lies in the axis of rotation to a 
spring chamber, the capacity of which varies with the pressure on 
the enclosed fluid. The pressure on the point through which the 
energy is transmitted is shown by the displacement of the fluid in 
the glass tube. 

The pulley—see diagram annexed—was made so that the rim R 
could turn freely on the nave N. Two radial chambers, C, were 
carefully bored in the nave at the opposite ends of a diameter, and 
pistons were accurately fitted in them, so that though watertight 
they could move freely. Two bent levers, L, were hinged at the 
nave, each being so shaped that when one arm pressed on the 
centre of the piston, the line passing through this point of contact 
and the centre of the hinge was at right angles to the radius 
drawn through the point of contact. At the same time the other 
arms of the levers stood in a direction such that the surface of 
the levers remote from the piston coincided with the radius 
passing through the centre of the hinge. These arms were of 
such length that they just cleared the inner surface of the 
pulley rim. The connection between the rim and nave was 
made by means of two blocks of iron, B, rivetted to the inne 
surface of the rim in such a position that they would come i 


in 
contact with the projecting arms of thé levers. The point of 





pressure was rendered definite by the use of knife edges, and any 
shock was relieved by the interposition of a suitable spring. Two 
small holes were drilled parallel to the eye of the pu ~4 opening 
into the cylinders. The indicating apparatus was fixed so that 
it would coincide with the axis of rotation when the pulley was 
in use, It consisted of a glass tube, with a carefully fitted 
ebonite piston which served as a marker. This piston was made 
about ten diameters long, and had several small grooves turned in 
it. The glass tube was mounted with a metallic chamber at each 
end, one being bolted to the pulley nave, the other closed with a 

i corrugated steel spring similar to those used in some 
steam pressure gauges. ‘The metallic chambers were mechani- 
cally connected by an iron tube in which three longitudinal slots 
were cut to enable the glass tube to be seen. The angular 
width of each slot was 60 deg. The scale was fastened on the 
inner side of the bars of the iron tube; consequently each time 
a slot turned towards the eye the glass tube and ebonite piston 
were seen projected on the scale that was fastened to the opposit 

bar. When in rapid motion the scale appeared as if drawn round 
the glass tube, and the end of the black ebonite piston formed a 
well-defined line from which to read. Every tenth division was 
marked in red, and the fifties were shown by a bright line on the 
outer surface of the iron tube. In the pulley used the diameter 
of the bore in the glass tube was about one twenty-fifth of that of 
either piston. Hence, if both pistons were in use, the motion of 
the ebonite piston would be about 1250 times as great as that of 
either of the main pistons. The length of the scale was about 
65in., so that a motion of the main pistons of y},;in. would cause 
the indicator to travel over the whole length of the scale. The 
pulley was arranged so that one or both pistons could be used. By 
this means the range of the instrument was doubled. Using one 
piston and running at 900 revolutions per minute, the maximum 
reading corresponded to about 30-horse power, and with both 
pistons to about double that value. 

It will be seen that a dynamometer of this form may be con- 
structed to fulfil fairly well the conditions laid down as essential. 
The sensitiveness is determined by the stiffness of the steel spring 
and length of glass tube used. In practice a very great degree of 
sensitiveness is not required, as the variations in the power 
absorbed were found to exceed two, or at times even three per 
cent. of the total, whereas one-half per cent. could have been easily 
read, The ammeter showed fluctuations in the current at least equal 
in relative magnitude to those shown by this mechanical dynamo-4 
meter. To calibrate the San se it was keyed on a 
fixed horizontal spindle. A Jong balan arm was bolted to the 
rim, and at a distance from the centre of the spindle—measured: 


horizontally—equal to ad ft. a screw was put into the lever. 





Various weights were suspended from the screw, and the corre- 
sponding displacement of the ebonite piston noted. It was found 
that the displacement was directly proportional to the load; 
hence the scale could be so divided that the readings would show 
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at a glance the tangential pull of the belt in pounds at any given 
radius. In the pulley used the constant was calculated for a 


radius of re, The reading showed at once the tangential pull at 


this radius, and, multiplying by ten, the number of foot-pounds 
absorbed per revolution of the armature. 

It should be noted here that the levers in the pulley were 
counterbalanced for the centrifugal force of the pistons and fluid 
below them. The correctness of the balancing was tested by 
mounting the pulley on a spindle and rotating it rapidly in both 
directions, first of all having removed the rim. If the balancing 
were correct a small deflection should be produced, its direction 
depending on the direction of rotation, and the two deflections 
should be equal at the same s of rotation. No error was 
detected owing to the unequal distribution of the fluid pressure on 
the circular spring caused by centrifugal force. This fact is not 
surprising when it is remem that the effective diameter of 
the spring was only 1°25in., and that the fluid—glycerine—used 
was light. The dynamometer pulley was placed on the machine 
which it was desired to test, in the daytime, and fresh glycerine 
putin. One of the bolts holding the field-magnet core was taken 
out, and a similar one, but with a hole bored in it to receive the 
thermometer, put in its place. 








THE TevTONIC.—The White Star royal mail steamship Teutonic 
has made a very good passage, and has again succeeded in van- 
quishing her formidable rival the City of New York. She left 
Sandy Hook on the 13th inst. at 3.33 p.m., and arrived off Roche’s 
Point at 2.14 a.m., accomplishing the passage in six days six hours 
and nineteen minutes, covering 2807 miles, whereas she traversed 
only 2780 miles on her last outward trip, when she out-steamed the 
Inman liner, which steamship on that occasion only covered 
2776 miles. pte jo be seen pect 9h yer Star liner is 
improving in s; each passage, ing as her gigantic engines 
are getting into working order. When the ected cheens out 
of New York Bay she ran into a dense fog, which compelled her to 
anchor for some hours. However, she hove up anchors again, and 
raced away from Sandy Hook at the time mentioned. The following 
is an abstract from her log showing her daily runs :— November 
13th, 3.30 p.m., passed Sandy Hook; 14th, noon, 359 miles; 15th, 
424 miles; 16th, 437 miles; 17th, 439 miles; 18th, 444 miles; 19th, 
443 miles; 20th, 2.14a.m., Roche’s Point, 270 miles; total 2807 
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FORCED DRAUGHT.! 
By J. Wit.1aMs, Birmingham, 
(Concluded from page 433.) 


Now it is not quite reasonable to conceive that by increasing the 
heating surface, by lengthening tubes or otherwise, and using a fan 
to promote the draught, that the temperature of the escaping gases 
would be reduced by having to remain longer in contact with the 
metal surfaces, and that this reduction in the funnel losses 
would augment the efficiency of the boiler; but a similar result 
can be obtained in other ways without employing tubes of exces. 
sive length, by placing various impediments in tho path of the 
gases between the furnace and the funnel. This idea has been 
carried out in several ways, and among them Mr. Howden seeks 
to obtain this object by inserting twisted strips. of steel in the 
tubes, which practically rifles each one, and causes the issuing 

to traverse a spiral ogy tending to oring every portion into 
intimate contact with the interior surface of the tube before 
leaving it.2 After this its temperature is further reduced by 
passing through a number of short tubes in the uptake on its way 
to the funnel, it is around the outside of these short tubes 
that the air from the fan circulates and becomes heated on 
its way to the fire. The efficiency of this process in reducing 
the temperature of the issuing may be judged from 
the fact that the temperature at the base of the funnel in the 
Ohio averaged 465 deg. Fah. when burning American slack at the 
rate of 31h 1b. per square foot per hour, with an ‘~~ pressure of 
ljin., and less than 400deg. when burning 281b. Welsh coal per 
square foot, with about 4in. water gauge pressure in the ashpit. 
It never reaches 500 deg. throughout the whole run across the 
Atlantic with the highest rate of bustion obtained in this ship. 
The powee gain derivable from properly applied methods of 
fo draught is due to the greater range of temperature between 
the furnace and the funnel, and the smaller amount of heat carried 
away from the latter by the products of combustion, owing to their 
low temperature and the reduction in their weight consequent on 
the more restricted supply of air to the furnaces to consume a given 
weight of fuel when worked with forced, compared to the quantity 
found to be necessary when working with natural draught at usual 
rates of combustion. 

Assuming for our purpose that the theoretical quantity of oxygen 
necessary for the complete combustion of 11b. of coal is contained 
in 12 1b. of air, it is generally admitted that twice this quantity is 
usually required for furnaces working with natural draught under 
favourable conditions, and an eminent authority who has recently 
investigated the matter states that “it is understating, rather 
than overstating, the matter to say that the average of good 
practice would show a double supply of air.” Again he says, 
‘Doubts may be entertained as to so large an excess of air as 150 
per cent, occurring in practice. In fact, itis very common. It is 
not easy to carry on plete combustion by means of natural 
draught with less than 100 per cent. in excess.” Now, with forced 
draught it has been abundantly proved that, to say the least, 
equally perfect bustion can be obtained with 18 lb. of air, and 
if the products of combustion be discharged into the chimney 
at the same temperature in each case, the loss due to the 
heat carried away by the escaping is reduced in 
ratio from 25 to 19. In practical work this ratio is greater, owing 
to the chimney temperature being lower with forced than with 
natural draught at similar rates of combustion. 

Taking the approximate figures given in THE ENGINEER for the 
specific heat of the escaping gases, the loss per pound of fuel with 
natural draught and 760 deg.—assuming that of the air to be 
80 deg. before entering the stokehold—will be 700 — 80 (‘23 x 25) 
= 3565 units, or about 25 per cent. of the total heat of the fuel. 
Comparing this with an actual case of forced draught, with the air 
entering the fan at the same temperature, or 80 deg., and the pro- 
ducts of combustion entering the funnel at 400 deg., the loss would 
be 400 — 80 (-23 x 19) = 1308 units, or only about 9 per cent. from 
this cause for coal of the same calorific value. This low funnel 
temperature, with the high furnace temperature, consequent on high 
rates of combustion, is one of the distinguishing characteristics of 
Howden's system; and no other system of forced draught is likely 
to be economical where these objects are not attained. Of course 
in estimating the net saving effected, the power for driving the fan, 
or other appliance used for promoting the draught, should be taken 
into account. In the Ohio it takes 10 indicated horse-power to drive 
the fan when burning 3300 1b. per hour, assuming each indicated horse- 
_ at the fan engine to cost 30)b. of steam, or 3001b. steam per 

our, equal to, say, 500,000 heat units, or 91 heat units per pound of 
coal, or less than 1 per cent. of the heat given off by it, leaving a 
net reduction in the funnel losses of over 40 per cent., and enhanc- 
ing the value of the fuel about 15 per cent., a result which would 
be improved if the fan was driven by the main engines, as the 
power driving it would be produced more ically. This 
question of fan driving is beginning to attract some of the attention 
which its importance deserves, and the barbarous practice of 
putting high-speed engines in the stokehold is being abandonet 
after some unfortunate experiences. In some ships fitted with 
forced draught it is probable that a considerable proportion of the 
benefit arising from the application of the principle is sacrificed by 
using wasteful engines to drive the fans. The most perfect installa- 
tion of fan-driving gear I ever saw was on board the Italian steamer 
I have before referred to as fitted with the Ferrando system. __ 

From the foregoing it will be seen that it is important to limit 
the supply of air as much as possible consistent with the proper 
combustion.of the fuel and maintenance of steam. As a rule, this 
limitation of the quantity of air only applies to that portion 
admitted above the fuel; and a practical method of determining 
its amount is to close the upper air valves until a small quantity of 
smoxe is perceptible issuing at the top of the funnel. It will 
generally be found more economical to show a little smoke than 
none at all; but some good Welsh coal will not show smoke with 
forced draught with the upper air valves closed altogether, but it 
is always advisable to keep them a little open when under way, to 
prevent the furnace fronts becoming overheated. I am not 
acquainted with any simple method of practically determining the 
quantity of air passing into marine boiler furnaces. An anemo- 
meter placed in the fan discharge pipe is not always reliable, 
as the velocity of the air is not always uniform through- 
out the area of the same section of pipe, and in a square 
vertical pipe leading from a fan I have observed a difference of 
pressure shown by a water gauge of 20 per cent, simply by changing 
its position on the same horizontal plane. On the other hand, the 
quantity of gas discharged from the funnel will always contain 
more or less air which has leaked through smoke-box doors and 
uptake joints, 

In computing the amount of air passing into the furnace, I have 
tried to avoid errors due to leakage out of air casings or into 
uptakes, by estimating the velocity at which the air passed through 
the valves immediately at the front of each furnace. I am aware 
that such a method can only be approximate, but I think the errors 
arising from such a method of calculation will not tend to under- 
estimate the quantity of air passing into the furnace, and tho 
result arrived at will be the maximum quantity that could possibly 
pass in under the observed conditions. For illustration I will take 
an actual case where the air pressure at the fan was 2{in. ina 
water gauge, on the casing in the front of the boiler it was 1}in., 
the mean pressure in the ashpits was ,%,in., and in the air boxes 
above the fire-bar it was y;in., with the top valves half shut, This 
makes the mean difference of pressure between the sides of valve 
orifice above the bars }%, and below bars }4. The tempera- 
ture of the air in the casing and entering the valve was deg. 
Fah., or 667 deg. absolute. The volume of 1b. of air at any 
temperature within probable limits of observation may be simply 


1 Read before the Institute of Marine Engineers, Oetober 19th. 
2 =e was tried by the late C. Wye Williams very many vears 
ago.—En. E. 
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ulated with sufficient accuracy if we assume it to occup 
eo foot for every 40 deg. absolute temperature ; therefore eac 


pound of air at 667 deg. will occupy cf = 16-7 cubic feet. The 


ure per square foot represented by every /, difference in the 
rela “hy waler gauge by 0°325 1b; for 4} the pressure will 
therefore be 0°325 x 13 = 4°2251b., and for }} will equal 3°575 lb. 

r square foct, wee gs ogy these pressures by 16°7 gives the 
Peight of a column of at 206 deg. Fah. and 1 square foot in 
section, whose weight would balance a column of water, same 
section, and as high as the difference in levels shown by the water 
gauge; and in calculating the velocity of the air passing the 
valves I have used the approximate formula for calculating the 
velocity of falling bodies, viz.: Velocity = 8 Vweight, when the 
height is that of the column of air in question. e velocity in 
the present case will be 67ft. per second above the bars, and 61°6ft, 
per second into the ashpit. As the area for admission through 
the valves was 0°117 square feet and 0°372 square feet ceageieny, 
top and bottom, the quantity of air passing will be 0°117 x 67 = 
7-439 cubic feet over and 0°372 x 61°6 = 22°915 cubic feet under 
bars, making a total of 30} cubic feet, or 1°84]b. of air passing 
into each furnace per second. The coal burnt in nine furnaces 
was 30894 1b. per hour, giving 19°3lb. of air per pound of coal, if 
we assume ,%; as the co-efficient of efflux--perhaps the high ratio of 
perimeter to area of openings warrants more, being l}in. of peri- 
meter per square inch of area—the quantity of air will be less than 
18 1b. per pound of coal burnt at the rate of 27°8 lb. per square foot 
of grate perhour. The temperature of the air entering the fan 
was 77 deg., and the temperature at which the products of combus- 
tion entered the base of the funnel averaged 435 deg. during the 
twelve hours, in which every — of coal put on the fires was 
carefully weighed. The coal burnt was a mixture of Welsh of fair 
quality, with American slack of an inferior description, the latter 
being in a proportion of about 25 per cent, As these observations 
were made when the ship was eight days out from port, they will 
very fairly indicate what ma expected under average condi- 
tions, on: will tend to show that the calculation I have made else- 
where of the possible saving derivable from the use of forced 
draught was not an exaggerated estimate, but a fair representation 
of what has already been accomplished under every-day working 
conditions, 

Under suitable conditions these results can be always attained 
in any ship, Among the necessary conditions, and perha 
ranking first in importance, is the diameter of the furnace. In 
designing boilers destined to work with forced draught at high 
rates of combustion, the advantages of a large furnace should not 
be lost sight of. I have often heard expressions of surprise from 
engineers concerning the want of uniformity in the results 
obtained in terms of indicated horse power persquare foot of grate on 
board different ships, whose boilers contained essential differences 
in this as in other particulars, A boiler with corrugated furnaces 
cannot be worked as comfortably and economically at high rates of 
combustion as one whose furnaces are plain and of the same mean 
diameter. The effective diameter of a corrugated furnace for 
firing purposes is not its mean, but its smallest internal diameter, 
and it is surprising to note the difference which a few inches in the 
diameter of the furnace makes to the quantity of coal which can 
be put on the grate at each firing, and when there are many fires 
fronting each other, as in a fore-and-aft stokehold, an interval of 
twenty minutes is the least time in which this operation can be 

rformed to enable the men to work properly and without undue 
interference one with another, as the fires require ‘‘ raking,” and 
when getting dirty ‘‘slicing ;” during this interval the fireman will 
have to be pretty constantly at work to keep the fires in good 
order, When the average rate of combustion ‘s 30lb. per square 
foot per hour the actual rate in individual furnaces will vary about 
25 oa cent, each side of the mean, the clean fire burning about 
38 lb. per square foot for a few hours, the length of time depending 
on the quality of the coal. Taking the density of the coal when 
loosely thrown on the fire at 45 if. per cubic foot, each fire will 
burn on an average a — of fuel 8in. deep, the clean fires burn- 
ing a layer about 10in. deep per square foot per hour. To obtain 
the best results the fresh coal should not be thrown much past the 
middle of the furnace, so as not to cover more than two-thirds the 
grate area, which makes the thickness of the layer of coal put on 
this part of a clean fire at twenty-minute intervals about 4}in., 
and as the fire should not be less than 6in. deep before charging— 
to keep steady steam—the depth of fuel on the bars will be 104in. 
after putting on the coal, and this will swell to about 12in. on 
becoming heated. If the top of the grate bars is 3in. below centre 
line, a space of llin. will be left between the fuel and the crown of 
a 40in, furnace; and my observation leads me to infer that this is 
the least diameter which may be expected to properly and econo- 
mically maintain, with coal of average quality, for long voyages, 
a mean rate of combustion of 301b. per square foot per hour, or 
23 indicated horse-power per square foot of grate with fairly 
economical triple engines. 

I am quite persuaded that superior results can be got from 

er furnaces, as the distance from bottom of furnace to bottom 
of bars need not exceed 12in., and, if possible, should not be much 
less, so that any increase in diameter after 40in. may be wholly 
utilised in increasing the distance from the fire-bars to the crown 
of the furnace ; and only those whose experience has been similar 
to that by members of this Institute can be fully alive to 
the great difference which an inch or two here makes to the firemen. 
To supply 181b. of air per pound of fuel when burnt at the rate of 
30 lb. per square foot, the theoretical delivery at the fan at the 
temperature of 80 deg. would be 1214 cubic feet per square foot of 
te per minute, but it is always advisable to provide a reserve of 
per cent. in the capacity of the fan in view of contingencies 
arising from air leaks, increased a different qualities of 
coal, &c., so that the provision of 180 cubic feet per minute per 
square foot of grate will be found amply sufficient to secure ¥ 
results. The pressure at which this quantity of air should be 
delivered from the fan depends on the size and shape of the air 
passages leading from the fan into the furnace ; these should lead 
as straight as possible, and be of ample area, When heated air is 
supplied to the fires, as in Howden’s system, the ashpit pressure 
for this mean rate of combustion y | vary from jin. to lin., accord- 
ing to the quality and structure of the coal used ; small caking coal, 
such as that -burnt in the American mail steamers on the return 
voyage, requires about twice the ashpit pressure that suffices for 
‘ood Welsh coal, and, as a rule, the air pressure at the fan may 
estimated as three to five times the ashpit pressure to overcome 
resistances due to friction and bends in air passages, heating 
chambers, &c. 

Throughout this paper I have mentioned cleaning fires so often 
that I fear its repetition may appear tiresome; but I entertain a 
strong opinion that the primary difficulty to be overcome in the 
continued maintenance of higher rates of combustion than any I 
have yet mentioned, such, for instance, as obtain for limited periods 
in locomotive and torpedo-boat boilers, is not to be looked for in 
the tubes and tube-plates—as Mr. Howden has already shown how 
these may be kept i in the frequency of the necessity 
arising for removing the incombustible constituents of the fuel from 
the grate-bars, to prevent the furnace from choking up and to pro- 
vide free access for the air to the fuel. This operation at present 
is performed, in the | ing majority of cases, in the same primitive 
manner as it was in the days when men first began to ‘‘go down to 
the sea” in steamships, e application of forced draught marked 
the first important change which has affected the operations of the 
stokehold since steam was first introduced, and I have little doubt 
that the genius of the engineers who have effected such great and 
important changes in the engine-room will not be baffled by the 
mechanical difficulty of getting the refuse out of the furnace with- 
= practically placing the latter hors de combat while it is being 

one, ' : 

There is another i? which I think ought to be referred to, as it 
may tend to correct an impression which may be generally preva- 





lent since so eminent an engineer as Mr. Parker, of Lloyd’s, gave 
utterance to it some time ago. I allude to the idea that the forced 
draught apparatus, as fitted by Mr. Howden, was not successful 
until improved upon by, and at the expense of, those owners who 
adopted it. Mr. Parker cited the case of the Ohio as illustrative 
of his statement, but I can respectfully assure him that he was 
mistaken in this matter, and that no alteration was made in any 
part of the forced draught apparatus except the fan engine, and 
that no expense was incurred by the owners in altering a single 
detail which may have influenced the difference which was observ- 
able between the first and subsequent voyages of this steamer. 
The difference was caused partly by the substitution of more effi- 
cient fan driving gear, but principally by Mr. Howden taking steps 
to insure that his system was worked in accord with his instruc- 
tions. When this was done the result placed the Ohio in the posi- 
tion she now occupies, as the most speedy, powerful, and economi- 
cal passenger ship of her size crossing the Atlantic, The 
owners were so well pleased that they contracted with 
Mr. Howden to refit a sister ship in a similar manner ; 
but before finally deciding on this step, they satisfied themselves 
by a trial on board the Ohio under circumstances similar to 
those which obtained during ordinary work. This trial took 
place almost exactly two years ago, and will be better described 
in Mr. Howden’s own published words, as follows:—‘“‘As is 
well known by those experienced in the Atlantic nger 
service, it is difficult to arrive at a correct estimate of the actual 
consumption of the propelling engines when steam is being ee 
from the main boilers at the same time to a number of auxiliary 
engines, and also for cooking and heating purposes throughout the 
ship, if the total consumption is expressed in terms of the indicated 
horse-power of the main engines only. Being conscious that the 
more accurately the tests were made the more clearly would my 
undertaking of 1°25 lb. per indicated horse-power be found about 
the actual consumption of the main engines at sea, I have been 
always most desirous of having the actual consumption in the Ohio 
tested by careful weighing over a considerable period, The owners 
of the steamer have kindly favoured me in doing this by their 
superintending engineer, Mr. Doran, and assistants, using all 
precautions possible to insure accuracy; and they have furnished 
me — tabulated particulars of the trial from which I give the 
results,” 

“The trial took place on 26th October under the following cir- 
cumstances and conditions. It was made on the outward passage 
between Holyhead and Queenstown, and lasted two watches, or 
eight hours, The sea at the beginning of the trial was compara- 
tively smooth, but gradually got rougher, the trial ending in a gale 
with the ship running against a head wind and sea. The firemen 
on first watch had never before worked with forced draught, and 
consequently had something to learn. On the second watch two 
of the three firemen had been on the ship on a previous voyage. 
Three fires were cleaned each watch. Diagrams were taken every 
half hour, and record of steam pressures on gauge made every 
quarter of an hour. The mean revolutions were taken from the 
— counter divided by the minutes of the trial. The mean 
indicated horse-power was calculated from sixteen sets of diagrams 
taken, each of which was calculated and recorded separately. The 
indicated horse-power taken is that of the main engines only, no 
allowance being made for the auxiliaries, or heating of the ship, or 
steam cooking om. The auxiliary engines working during the 
trial were the following:—The fan engine, the centrifugal pump 
engine, two Weir's feed engines—all these with full pressure steam, 
and with reduced steam pressure—the steering engines, doublecylin- 
der Worthington pump, electric light engine, also the steam cooking 
and heating stoves throughout the ship, By an accidental occurrence 
the ey per of the low-pressure piston-rod got out of contact 
with the before starting consumption trial, and was not put in 
order until after the trial was finished, causing a blow of steam 
every revolution and an inrush of air whenever the pressure in the 
cylinder got below the atmosphere, The consequence was that to 
maintain the vacuum at 26in. the centrifugal pump engine had to 
be run at 196 revolutions per minute, or about 20 per cent. above 
its usual speed for 27in. vacuum. Besides the reduced vacuum the 
feed-water was necessarily colder than usual. During the first 
four and a-half hours of trial all the auxiliary engines, the steam 
cooking, and steam heating throughout the ship were supplied with 
steam from the main boilers only. For the last three and a-half 
hours of the trial, after steam bad been got up in the donkey 
boiler, only the auxiliary engines worked with full pressure were 
supplied from the main boilers, During the first four and a-half 
hours, though the water in the exhaust steam was, for the most 
part, returned to the condenser, the waste of water from the steam 
throughout the ship was such as to uire the feed of the main 
boilers to be supplemented all the time by water from the sea.” 

‘Under above conditions, the mean of the sixteen sets of diagrams 
of the mean engines was 2144 indicated horse-power, and the mean 
pressure of steam on pressure gauge at the half hours when the dia- 
— were taken was 147°3 lb, e mean pressure of the steam 

uring trial on the quarter-hour records was 148°4 lb., showing that 
the times at which thediagrams were taken synchronised with periods 
when the steam pressure was under the average, and consequently 
they give a power somewhat under the true mean. The total coal 
consumed for all ee in the main boilers, as explained above, 
during the eight hours was 23,856 lb., or 2982 lb. per hour, which, 
divided by the mean of 2144 indicated horse-power of main 
engines, gives 1°39 lb. per indicated horse-power per hour. I do 
not here attempt to make any calculation of the reduction to be 
made on this item to arrive at the actual consumption per indi- 
cated horse-power of the main engines alone, and leave this to be 
done by your readers in the light of the facts stated; but I do 
believe that few of those qualified to judge will put it at much, if 
anything, above the 1°25 lb. of my guarantee, and I will say 
further that probably no sea-going steamer on her ordinary 
voyage was ever before so carefully and accurately tested as to 
consumption.” 

This trial provided the owners with conclusive proof that the 18 
per cent, reduction in the machinery and boiler and bunker spaces 
was also accompanied by a gain of more than 16 per cent. in the 

wer obtained from just half the number of furnaces. The 

llinois provided Mr. Howden with a better opportunity of showing 
the advantages derivable from the adoption of his system, and he 
contracted to develope the same power as in the Ohio with only two 
boilers and six furnaces, the machinery and bunkers to occupy 
25 per cent. less space than they do at present. A sister ship to 
these, the Indiana, is to be converted into a cargo ship, and the 
1200-horse power for propelling her isto be generated from one 
boiler only, but as she is to ply in the North Atlantic, this power 
will probably be exceeded. I understand that™the first Clan liner 
fitted with forced draught which has completed a long voyage in a 
warm climate averaged 1050-horse power from one single-ended 
boiler, but the testimony of the owners with reference to this 
voyage will be more interesting on this point, and I will now con- 
clude this paper by giving it, with a tabular statement appended, 
showing the saving in space effected in some of the best-known 
steamers which have or are now being fitted by Mr. Howden on 
his system, ‘ 


Messrs. James Howden and Co., 
8, Scotland-street. 

Dear Sirs,—In reply to your inquiry for particulars of the results of the 
first round bbe of the ss. Clan Gordon since her engines were tripled 
by you and fitted with your forced draught, also comparative results of 
similar voyages made before refitting, we have pleasure in appending 
the particulars you request :-— 

Mean time under steam of three voyages before 


Glasgow, 17th June, 1889. 


refitting . gales KOS... ae) dar) 9% 2568 hours, 
Time on similar voyage after refitting.. .. - 2052 ,, 
Time saved per voyage by refit 2l}days,or .. .. 516 ,, 
Mean total consumption on three voyages before 

oe on, Sree eee 
Total consumption on voyage after refit 1440 ,, 


Saving in coal per voyage by refit.. .. Tom “isis a *” 
It is fair also to mention that the engines before refitting were highly 





economical and in first-class order, the last voyages being performed 
quite equal in regard to time and economy with the first voyages of the 
8 er. 


jteamer. 
The sone and firemen on board had no previous experience of 
working forced draught before sailing, so that we expect that the high 
results already obtained will even be surpaszed on the present voyage 
with the-further experience gained in working forced draught. The 
voyages made are from Glasgow vid ym ge to Cape Town and South 
African ports, thence to Coconada on the Madras coast, returning to 
London vid Suez Canal, a distance averaging fully 20,000 miles. 

We must congratulate you upon the remarkable results which have 























been obtained.— Yours faithfully, 
(Signed) Cayzer Irnvinz anv Co. 
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LETTERS TO THE EDITOR. 

[We do not hold ourselves responsible for the opinions of our cor- 
respondents. | 

THE LOA VIADUCT—BRIDGE DESIGN, 


$1r,—I do not know when I have experienced such an utter and 
hopeless sense of bewilderment as I felt when reading your foot- 
note i my letter on the above subject in your issue of August 
2nd. had always heard and read that 5 tons per square inch 
in tension, and 4 tons in compression, were perfectly safe 
stresses on iron bridges and viaducts for railway purposes, and 
were recognised by all English engineers and by the Board of 
Trade itself. But now you speak of a structure in which the 
stresses on the girders never exceed 3} tons per square inch in 
compression, and 3 tons in tension, while the columns are never 
strained, even under the most unfavourable combination of load and 
wind, to one-fourth of their ultimate strength as determined byafull- 
size experiment, as dangerously weak when compared with English 
practice. For heaven's sake, explain what you mean, and tell me 
what is the permissible stress in such a structure. We have 
numerous structures in Australia, designed and built by English 
engineers, in which the stresses far exceed those at Kinzua, and it 
is most important to know whether they are safe or not. 

In discussing these matters with you I find the same frightful 
difficulty that I have before experienced when debating similar 
subjects with local engineers of the old school. Structures that 
my calculations lead me to regard as most dangerously weak you 
maintain to be abundantly strong, while those I find to be amply 
strong you represent to be dangerous; and why you do so I am 
utterly at a loss to discover. 

Before closing this letter I should like to reply to the remarks 
made by ‘‘Sagna,” in your issue of August 23rd, re the Kinzua 
Viaduct. Firstly, I would say that though I greatly admire the 
Kinzua Viaduct, I am Aig oe to admit that some improvements 
in detail may be possible. Indeed, I happen to know that we have 
a bridge in Melbourne of nearly the same span, but with girders of 
decidedly simpler construction, containing less than 250 shop and 
50 erection rivets. If ‘‘Sagna” will give me his address, I will 
supply him with drawings of this remarkable girder. I do not 
coincide with ‘‘Sagna’s” objection to loading the top boom at 
points other than the apices, provided that the top boom is made 
strong enough to act asa beam as well as a column, and further, all 
our colonial experience shows that the corrosion he so much fears 
need not, with proper precautions, take place. Besides, even 
suppose you introduce the costly cross girders and rail bearers, you 
do not obviate the difficulty, you only remove it to another point. 

Next, ‘“‘Sagna” considers the lateral bracing of the girders at 
Kinzua insufficient. I, on the contrary, consider it most ample. I 
have made and broken down numerous model bridges, and have 
always found that if the top member was kept straight and the 
ends upright nothing further was needed, the bottom member and 
—— becoming more and more rigid with every accession of 
load. Ido not see that any harm would result were the bottom 
lateral system removed. However, Iam not disposed to object to 
it strongly as it may be of a little use in checking vibration. We 
have numerous bridges in Australia with far less lateral bracing 
than the Kinzua that answer satisfactorily. With reference to 
the wide spacing of the rivets connecting together the various parts 
of the booms, I fail to see that a }in. plate secured at every Qin. 
is likely to gape and admit water. All my experience and observa- 
tion goes the other way and leads me to believe that our bridges are 
generally very much over-rivetted. 

The question of pin versus rivetted bridges is too large a one for 
me to discuss at present ; suffice it to say that I am not a bigoted 
adherent of either system. There isso much, in my opinion, to be 
said on both sides, that the most honourable and competent engi- 
neers may well differ. Before closing, permit me to express my 
appreciation of the fair and courteous tone of “ Sagna’s” letter, 
and to say that if he will send me his name and address I shall be 
most happy to enter upon a correspondence, from which I am sure 
I shall receive both pleasure and instruction. |W. C. KERNOT. 

The University of Melbourne, Oct. 16th. 


[We have said something concerning the strength of the Kinzua 
Viaduct. We have objected to the notion that because the tensile 
and compressive stresses in the Kinzua Viaduct are estimated to be 
within what Professor Kernot deems a desirable maximum, English 
engineers are to follow the designs and proportions of that viaduct. 
Without saying that ‘76 of a ton per footrun is an insufficient 
weight for the Kinzua Viaduct, we may say that 1:39 tons per foot 
run is not necessarily heavy for the Loa Viaduct. Professor Kernot 
seems to hold, with puerile simplicity, that there is a factor of 
safety for such structures as the Kinzua or the Loa Viaducts. 
‘*Tell me,” he says, “what is the permissible stress in such a 
structure.” We would assure him that there is no cut-and-dry all- 
round factor for such structures. The factor will probably vary in 
such viaducts from perhaps two to six, and the practical engineer 
shows his judgment in selecting the right one—apportioning the 
stresses. Moreover, the load that a viaduct carries in 1889 is riot 
necessarily the load that will have to be carried in 1919.—Ep. E.] 








ALUMINIUM BRONZE. 


Str,—Experiments have been carried out by the Cowles Alumi- 
nium Company, Milton, Staffordshire, to determine the value of 
aluminium bronze fittings for marine boilers, &c.; working at high 
steam pressures. It is found the aluminium bronze retains its 
great strength through a considerable range of temperature, and 
even at the temperature at which wood chars, has a strength 
gteatly exceeding gun-metal. Aluminium bronze and brass, owing 
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to their non-corrodibility, are finding extensive use now in all 
parts of marine engines, pumps, and fittings where the salt water 
comes in contact with them, and at the same time its great strength 
allows of cutting down the weight of these a most desirable 
point in the hydraulic fittings connected with ships’ guns, where 
strength, lightness, and ease in manipulation are primary con- 
siderations. For ships’ propellers aluminium brass is the best alloy 
known, having an ic limit nearly double that of phosphor 
bronze, and being also cheaper. Here then we have a most 
valuable alloy which will admit of our ships having lighter pro- 
peller blades, and yet capable of doing more work than those of 
heavier calibre cast from other alloys. Added to this, aluminium 
brass has the advantage of having a high resistance to corrosion. 
A propeller blade of the pattern of H.M.S. Sharpshooter, cast in 
aluminium brass, is now on exhibition at the Central Exchange 
Museum, at Newcastle-on-Tyne, together with a large collection of 
castings and forgings in aluminium bronze and brass, shown by 
Messrs. Allen and Robson, of that city, and it seems that 
the new alloy hasa very great future. I understand also that 
the Cowles Company subject all their bronze and brass alloys to a 
mechanical test before the ingots or castings are sent out of their 
works, thus insuring the qualities claimed for their products. 
Stoke-upon-Trent, Nov. 20th. J. 





COLOUR BLINDNESS IN RAILWAY EMPLOYES. 


Str,—I can fully endorse Mr. Stretton’s opinion of the unprac- 
tical character of the tests employed by the different railway com- 
panies. I should have thought that the fallacies of some of them 
would have been obvious to a child. : 

With regard to Holingren’s wool test, Mr. Stretton says that 
men who have failed with this test have gone to Berlin wool shops 
and been instructed by the girls, subsequently passing with ease. 
Without going any further, the unfairness of the test is obvious, 
because these men, rightly or wrongly, would have been rejected 
if they had not been instructed in colours. If they were rejected 
rightly the first time, they were passed wrongly the second, and 
vice versi. 

At any rate, it is possible to instruct a red-green colour blind 
so as to enable him to puss through Holingren’s test with ease. I 
have taught an uneducated ee colour blind to pass through 
Holingren’s test with less than five minutes’ instruction. To give 
the reader some idea of his colour vision, I may mention that he 
a a picture for me, and represented the grass with vermilion, 

lieving that he had made a very good match. 

I fully endorse Mr. Stretton’s opinion as to who should test the 
sight of the men. There seems to me no doubt that the testing 
should be conducted by a medical man, specially trained in colour 
blindness, I must say most emphatically that it is useless for a 
person who is not acquainted with the phenomena of colour blind- 
ness to test for the presence of this defect. 

Northumberland amen Finsbury Park, N. 

F, W. EpRIDGE-GREEN, M.D. 





RAILWAY EXPENDITURE, 


Sin,—In your issue of 22nd inst., “‘ Harbrek” asks for some 
further information respecting the statement which I prepared, 
showing the expenditure in the locomotive and carriage depart- 
ments of various railway companies, 

With regard to the London and North-Western, my figures for 
engine repairs include the amount shown for special expenditure, 
one-half the sum charged to New Queen’s Park, Crewe, less one- 
third of the credit obtained for mileage of sundry trains, the 
remainder being included in the working figures. 

The Midland figures include the ts shown for repairs of 
shops and for gas, less one-third of the credit for engine power ; 
and the figures of the other companies have been dealt with in the 
same manner, so as to getas nearly as possible a comparison with 
these of this company and of each other on the same basis. 
Duplicate stock has not been considered, only a few of the com- 
panies showing what duplicate stock they possess. The locomotive 
superintendence has in each case been included in the working 
expenses, 

i may mention that this table was got out for private use, but 
p2rmission was inadvertently given for it to be published. 

W. STROUDLEY. 

London, Brighton, and South Coast Railway, Locomotive and 

Carriage Departments, Brighton, November 25th. 








PUNKAH MOTOR, 

Str,—In your issue of November 15th, Isee, page 409, an inquiry 
as to why no one has invented a punkah motor for India. Your 
correspondent can see what he wants at 1, Prince’s-mansions, Vic- 
toria-street—nearly opposite the Army and Navy Stores—ma¢e by 
Embleton, of the Yorkshire Foundry, Leeds, which seems to fulfil 
all requirements. The one cn show is made for a large barrack- 
room, but smaller ones for family use will be produced shortly, the 
present one being the first made, and of course capable of con- 
siderable improvement, though quite satisfactory in principle. It 
is shown by card of invitation procurable at Losadas, 105, Regent- 
street, W. T. L. G. KrRKPaTRICK. 

Unionist Club, 38, Pall-mall, November 26th. 





THE ITALIAN WARSHIP VESUVIO. 


Sir,—In your issue of November 15th, you publish an illustra- 
tion of the cruiser Vesuvio, built by our firm, and in the explaining 
note you add that you believe the speed of seventeen Saoehedl not 
been attained on the trials. We beg to call your attention to the 
fact that on the official trial of July 17th, 1889, with the Commis- 
sion on board, under the presidency of Admiral Nicastro, the speed 
attained by the Vesuvio was 17:2 knots. We shall feel obliged if 
you will in your next issue rectify the error. Thanking you for 
your kindness. Frat, ORLANDO, 

Livorno, November 22nd. 








LAUNCHES AND TRIAL TRIPS. 


On the 21st inst. the screw tug Rex made her trial trip on the 
Thames, developing 230 indicated horse-power, with a mean speed 
on four rans over the measured mile of 10-221 knots. The hull, 
built by Messrs. Samuda Brothers, bas a length of 72ft., a breadth 
of 14ft., and a depth of 8ft. 44in.; the draught in working trim is 
7ft. Yin. aft, and Sft. 6in. forward. The engines, built by Messrs. 
Young and Son, are inverted compound screw engines with cylin- 
ders 15}in. and 28in. diameter by l6in. stroke, working at a 
pressure of 801b. per square inch. The whole of the work was 
carried out from the specification and under the supervision of Mr. 
Henry Adams, M. Inst. C.E. 

On the 18th inst. the new steel steamer Joannis Millas proceeded 
from the works of Messrs. Joseph L. Thompson and Sons, Sunder- 
land, on her trial trip. The vessel was run over the measured 
mile at Whitby, when a mean speed of 11-16 knots was obtained. 
The Joannis Millas has been built to the order of Messrs. J. Millas 
and Son, Braila, Roumania. She is of the following registered 
dimensions :—Length, 284ft.; breadth, 38°15ft.; depth, 18°15ft.; 
of the raised quarter and semi-awning deck type, and is con- 
structed an the cellular bottom and lon; ‘tudinal system to class 
100A at Lloyd’s. The engines are of the triple-expansion type, 
having cylinders 21}, 35, and 58in. diameter, with a stroke of 
39in. They bave been built voy Mr. Jobn Dickinson, of Palmer’s 
Hiill Engine Works, Sunderland, and are of about 1000 indicated 
horse-power. 


On the 25th inst., Messrs. Schlesinger, Davis, and Co. Wallsend- 





on-Tyne, launched a steel screw steamer, named the Beaver, built 
to the order of Mr. Robert Thomson, of London. Her princi 
dimensions are as follows :—Length between perpendi 1 ; 
breadth, moulded, 22ft. 3in.; depth, moulded, 11ft. Gin. She has 
a long raised quarter-deck, short bridge, and topgallant forecastle. 
This vessel has been built to the highest class at Lloyd’s. Accom- 
modation for the captain and officers has been provided under the 
raised quarter-deck aft, and the forecastle is fitted up for the crew. 
The vessel will be rigged as a fore-and-aft schooner, and will be 
fitted with triple-expansion engines, and steel boiler, by Messrs. 
Hanna, Donald, and Wilson, Abbey Works, Paisley. 


On the 23rd inst. the Tyne Iron Shipbuilding Company, 
Willington Quay-on-Tyne, launched the Strathdee, a steel screw 
steamer which has been built to the order of Messrs, Burrell and 
Sons, of Glasgow. She is of the following dimensions, viz. :— 
Length, 300ft.; breadth, 4lft.; depth 22ft.; and is built under 
Lloyd's special survey to class 100 Al on the well-decked rule. 
This steamer bas water ballast right fore-and-aft on the cellular 
system, and is fitted with all modern improvements for the rapid 
loading and discharging ef cargo, including large donkey boiler, 
and four double-cylindered steam winches, and has direct-acting 
steam windlass, steam steering gear, and screw gear aft. The 
engines, which are to be supplied by Messrs. Wigham, Richardson 
and Co,, are of the triple expansion type, having cylinders 23in., 
37in., and 62in. by 42in. stroke, with two large boilers working at 
160 1b. pressure. 


On the 25th inst., Messrs. Ropner and Son launched at Stockton 
a steel screw steamer, named the on, and built to the order of 
Messrs. Newman and Dale, of Newcastle-on-Tyne, her dimensions 
being as follow :—Length over all, 282ft. 6in.; breadth, 38ft. 10in. ; 
depth moulded, 21ft. llin. She will take the highest class at 
Lloyd’s, and is designed to carry 3300 tons dead weight. She has 
a short poop containing a handsome saloon with dation 


—_———— 





= design of the builders, so as to permit of ready loading ang 
ischarging of ordinary 3 Her tanks have all been tested on 
the stocks and passed by Lloyd’s surveyor, under the superinten- 
dence of Mr. Bissett, the owner's representative, and Mr. Bushell 
Newcastle, the representative of the charterers; the builders 
having put down special pumping arrangements so as to facilitate 
this most important work. This is the second vessel Messrs, (raj 
Taylor and Co, have built for the purpose of carrying oil in bulk,” 
On Monday, the Australian cruiser Pelorus, built for the Aus. 
tralian Squadron, was launched from the Elswick Ship-yard 
Newcastle-on-Tyne, amid considerable enthusiasm. The Pelorus is 
265ft. between perpendiculars, her extreme breadth is 41ft., her 
mean draught is 15ft. 6in., and her displacement 2575 tons, She 
will be fitted with twin-screw, triple-expansion machinery, of the 
aggregate power, with forced draught, of about 7500 horses— 
indicated, and with natural draught of about 4500 indicated 
horse-power. The estimated speed of the vessel with forced 
draught is 19 knots, and with natural draught 17 knots. She will 
carry 300 tons of coal, which will enable her to steam about 6000 
knots at 10.knots speed. Her armament will consist of eight 
12cm. rapid-firing guns, eight 3-pounder rapid-firing guns, one 
7-pounder boat and field gun, two Nordenfelts, and four torpedo 
guns, The machinery and all the vital parts of the ship will be pro- 
tected by means of an armoured deck, which will rise a little above 
the water-line for the greater part of the vessel’s length, but whose 
sides will slope down to some 4ft. below the water-line. The hori- 
zontal portions of this deck are lin, thick, and the sloping portions 
2hin. and 2in, thick. The deck is raised some 2ft. in the neich- 
bourhood of the engine-room, so as to afford space and protection 
to the tops of the cylinders, which extend above the water-line, 
and at the extremities of the vessel the deck falls below the water- 
line, and is reduced in thickness three-quarters of an inch. The 
vessel is provided with a strong conning tower, which stands on 





for captain and officers, raised quarter-deck, long bridge extend- 
ing to foremast, short well, and t.g.f.; cellular bottom for water 
ballast, and four steam winches, steam windlass and steam steer- 
ing gear. Being built on the web frame principle, her holds are 
quite clear, and will give large stowage for cargo. Her outfit 
includes all the latest appliances for rapid loading and discharging. 
She will be fitted with triple expansion engines by Messrs. Blair 
and Co., of 900 indicated horse-power, and two large steel boilers 
working at 150 Ib. 


Tbe s.s. Pao Ching—or the Precious and Pure—a twin-screw 
steamer, designed and constructed by Messrs. S. C. Farnham and 
Co., Shanghai, and built to the order of Messrs, Buchheister and 
Co., and forming the latest addition to the list of vessels engaged 
on the Yangtze, went her trial trip on 18th September. She is a 
steamer of 1072,%, tons register, 220ft. long, 30ft. beam, 38ft. 
over all, 12ft. depth of hold, with a mean draught of 5ft. Gin. Her 
engines, of which she has two pairs, are of the inverted direct- 
acting, surface densing, compound type, of 90-horse power 
nominal, and the cylinders are 16in. and 32in. diameter, with a 
stroke of 18in. She has one mild steel boiler with three ribbed 
furnaces. She is built of mild steel up to the main deck, the rest, 
with the decks, being Oregon pine, with teak guards and covering 
boards. The trial trip, we are informed, was most satisfactory. 
She ran the measured mile with 120 tons deadweight on board in 
five minutes, the engines making 116 revolutions, and the boiler 
carrying 90 1b. of steam. The vessel and engines have been built 
entirely by Messrs. 8S. C. Farnham and Co., Shanghai. 


The s.s, Maori King was launched by Messrs. W. Doxford and 
Sons, of Sunderland, on ag | afternoon last. She has been 
built to the order of Messrs, William Ross and Co., of London, is 
entirely of steel, and built to Lloyd’s highest class ; the ~—- 
dimensions being, viz.: — Registered length, 365ft.; breadth, 
extreme, 44ft.; depth, moulded, 30ft. The engines are triple- 
expansion, built by the builders of the vessel, and have all the latest 
improvements; the cylinders being 27in., 44in., 72in. by 42in. 
stroke, being a with steam from two double-ended boilers 
14ft. diameter by 16ft. long. She is fitted with steam-steering 
gear, placed in engine-room, screw gear aft; five 7in. by 12in. 
winches, and windlass. She is also fitted with the latest improve- 
ments to carry about 18,000 carcases for the New Zealand meat 
trade, and has accommodation for a few ngers in the ~~ aft, 
where the captain is also quartered. e@ engineers and officers 
are accommodated in after end of bridge amidships, the crew and 
petty officers are in forecastle, while the refrigerating engineers 





.are in the fore-end of the bridge. I y af 





ter ig 
her masts were slipped into place, which, as usually fitted by this 
firm, are to suit the Manchester Canal bridges. 


The Hamburg American Steam Packet Company's new steamer 
Russia, built by Messrs, Laird Brothers, made her official trial trip 
at the mouth of the Mersey on Friday last, and her performance 
being in every way satisfactory and amply fulfilling the require- 
ments of the contract, she was taken over by the representatives of 
the poo Ai proceeded direct to Hamburg, where she arrived 
at noon on Monday last, having, we are informed, made the voyage 
at an average speed of 14 knots per hour. The Russia is of 
4017 tons gross register and 3500 indicated horse-power, and is 
intended for the company’s emigrant and cargo service between 
Hamburg and New York, and though she has handsomely fitted 
accommodation for a few first-class passengers, her special feature 
is her very complete installation for steerage passengers, of whom 
she will carry about 1300. They are pl on the main and lower 
decks, all the berths being of wrought iron and subdivided into small 
compartments, so as to make them as private as possible. Great 
attention has been paid to the ventilation and oy of these 
s , and also to the access to the upper deck ; which, looking to 
the great subdivision of the vessel into watertight compartments, 
being such as to render her perfectly safe in the event of any one 
of the large compartments becoming filled with water, has been a 
matter of some difficulty, involving special deckhouse companions, 
&c. The latrines, wash-houses, and other sanitary arrangements, 
are contained under the shelter of the poup and forecastle, to which 
there is access from below, without the necessity of going along the 
ex deck in bad weather. The emigrant fittings are all port- 
able, and can be removed at that time of the year when it is 
desired to carry cargo only, and no emigrants; but even when full 
of the latter, she will have a large space available for cargo. The 
vessel has been built under special survey for the Bureau Veritas 
highest class, including their special mark (J) as being practically 
unsinkable, 

On Saturday last Messrs. Craig, Taylor and Co., Stockton-on- 
Tees, launched one of the largest and handsomest vessels that they 
have yet built, her dimensions being as follows :—Length, 301ft. ; 
breadth, 37ft.; depth moulded to spar deck, 26ft. e vessel, 
named the Petrolea, has been built to the order of Mr. Alfred 
Suart, London, and has been specially designed and constructed by 
the builders for carrying oil in bulk. She is divided into thirteen 
compartments, and fitted with cofferdams to promote safety. Her 
bunkers are also arranged to carry oil as fuel, and she is built to the 
highest class in Lloyd’s, under ial survey. She is rigged as a 
three masted-schooner, and fitted with steam steering gear, outfit of 
winches and steam windlass ; she is also fitted with steam cooking 
eae. The engines have been constructed by Messrs. Black, 

awthorn, and Co., on the triple expansion surface condensing 
principle, with cylinders 22in., 36in., and 58in. diameter by 42in. 
stroke ; two boilers, 14ft. 9in. by 10ft. 6in. long, with six Brown’s 
ribbed furnaces, worl-ing pressure 160 1b. per square inch. She has 
also Kirkaldy’s feed-heater, steam turning and reversing gear, with 
steam brake ; indicated power in ordinary working, 1100-horse. Tbe 
vessel is also fitted with very superior pumping arrangements and 
installation of electri¢ight by Messrs. Hayward Tyler and Co., 
London, The wiring is carried out on the ‘‘double wire” principle, 
and the wires are thoroughly cased and protected throughout. 
This vessel has been especially constructed so that she may carry 
cattle and also ordinary goods, her trunks being cut down, by 


the fi stle, fitted with engine-steering gear, engine-room tele- 
graphs, torpedo and gun director's benant  p to all parts of the 
ship, and all other apparatus necessary for | and fighting 
the ship in action. e Pelorus is the third vessel of the class 
launched for the Australian Government ; one, named the Pandora, 
was launched from the Elswick yard on the 28th of August, and 
one from the Clyde since that date. There are two more vessels 
of the class to be launched, one of which is in course of construc- 
+ tion at Elswick, and the other on the Clyde. 








AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent. ) 


THE quarterly revenue returns for New South Wales show an 
increase of £30,566 on the amount of the co: nding quarter of 
1888, This apparent increase must be reduced by £42,518 for com- 

ison—being the amount for Rabbit assessment, for which no 
amount appears on the returns for the corresponding quarter of 
last year. 

The total revenue is shown as £2,273,283, the railway receipts 
£613,582 for the quarter, compared with £648 367 for the corre- 
sponding quarter of last year; while the yor | a _ an 
increase of £9619, the amounts being £64,535 and £54,916 re- 
spectively. The Post-office ipts show an i of £17,974. 

The South Australian revenue returns for the past quarter 
amount to £548,000, being a falling off of £38,700 as compared 
with last year, the decrease being chiefly in the Customs, The 
Land revenue shows a falling off of £19,000. 

The results of the Victo: returns show the total revenue for 
the past quarter to be £2,068,821, being £57,613 less than the 
corresponding quarter of last year. A -falling-off is shown in all 
branches, with the exception of the Excise and Inland Revenue, 
which gives an increase of £58,452, the decreases being as follows: 





1889 1888 
r. Quarter. 
Customs (total) .. .. .. 733,407 .. 779,158 
Railways .. .. .. .. 682,187 .. 718,955 
Territorial revenue .. .. 134,864 .. decrease 17,000 


The Queensland revenue returns are as follows :—Total revenue 
proper, £1,036,447, being a decrease of £80,642 as compared with 
the corresponding quarter of last year. 


£ £ 

Customs (tota!) .. .. 345,082 decrease of 54,104 
Excise a ae ek ae oF ee 7700 
Stamp duties .. ee 88,520 .. pe 22,000 
Land revenue... .. .. 58,552 .. increase of 10,436 
Pastorial occupation .. 304,092 ecrease of 
Mineral occupation ~~ oe 09 

Railways ois 182,211 .. increase of 13,327 
Telegraphe oo .. oe _ .. decrease of 
Miscellaneous... .. _ om 7000 


The falling off in the Excise is owing to the abolition of the beer 
duty, and the decrease in the Customs is due chiefly to the new 
tariff. 

While taking into t the dable action of the trades 
and labour councils of Australia in forwarding such generous 
pecuniary assistance to the London dock Jabourers, the reaction 
consequent upon the result will be most disastrous, unless workmen 
in England have the actual facts strongly impressed upon them. 
An amount of money so quickly despatched creates a false im- 
pression that the trades must be in a most flourishing condition to 
enable them to draw so heavily upon their resources, 

It should be recollected that the bulk of the money has been 
drawn from their accumulated funds, and being a thoroughly well 
organised body, they have been able to amass a large capital when 
trade has been at its best. 

The unbiassed opinion is universally expressed that the engineer- 
ing and iron trades are in a worse state at the present time 
throughout all the Colonies than has been known for the past 
sixteen years. In New South Wales old-established engineering 
firms have been compelled to entirely close ; firms in Queensland 
and Victoria have been compelled to considerably reduce the 
number of their employés, and urgent appeals are constantly being 
made that unless the various Governments proceed with the public 
works, and place their orders with the colonial manufacturers, 
they will be compelled to close altogether. Only a short time 
ago a deputation from the Trades’ and Labour Council was author- 
ised to wait upon the Melbourne Harbour Trust to point out the 
injustice to colonial workmen through that body placing their 
orders for dredgers and hopper barges with English firms. 

In the loan estimates just passed yy Legislative Assembly 
of New South Wales, the item of £1,000,000 has been passed for 
repairs and renewal of rolling stock and permanent way, as recom- 
mended by Mr. A. Price Williams, P 

The New South Wales Government are continually springing 
surprises upon the public with a suddenness only to be equalled by 
the change of weather in these parts ; the latest ‘‘fad” being an 
acknowledgment by the Postmaster-General that he bad entered 
into a contract with a private firm for a term of three years, for 
the sole right of advertising on the reverse side of postage and 
revenue stamps. This innovation is without precedent, with the 
exception of the insignificant principality of Monaco. 

A special general meeting has been held by Hudson Brothers for 
the purpose of increasing the capital of the one py | to £300,000, 
by the creation of 60,000 new preference shares of £1 each. It is 
also proposed to write off £40,000 from their present capital, thus 
reducing the old shares to the value of 10s. each. k 

The total amcunt = upon the Victorian railways to date is 
—for construction—£31,189,516, being an average of £14,180 per 





mile. On the lines opened for traffic in 1889, the gross revenue 
earned was £3,110,140, as against £2,756,049 for the year 1888, as 
the working expenditure was £1,945,837, leaving a profit of 
£1,164,303; out of which £1,130,243 was paid away as interest on 





debentures; the net revenue on the tota: cost showing 3°78 per 
cent., compared with 3°06 per cent. for last year. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent, ) 

He weaker condition of the Scotch and Cleveland markets, as 
well as of the West Coast, has not had any serious effect on trade 
here. The decline is believed to be the result more of speculation 
than anything else, and on that account it is not thought to be of 
very great importance. At any rate, the makers here refuse to be 
frightened, and still quote strong prices, 

The finished iron market bas been strengthened this week by 
an advance in wages to the workmen, e first effect of the 
new sliding scale has been to give the men a rise, The Standi 
Committee of the Board met in Birmingham on pee A ani 
received the following report from the accountants :—‘‘ We beg to 
report that we have examined the returns of sales of iron made by 
the twelve selected firms for the ths of September and October, 
1889. We find that the net average price obtained during that 
period has been £6 15s, 11°86d. per ton.” ‘These figures, it was 
agreed, would give an increase of 3d, per ton to puddlers and 24 
per cent. to other tonnage men. F 

There is some question just now as to whether the ironworkers will 
be satisfied with this advance, even though they can be ass 
that the average prices for the next two months would give them 
a further 5 per cent. rise, to commence with February. 

The puddlers at some works are showing some unrest just now, 
and there may be a difficulty in persuading them to keep to the 
sliding scale, Mio 3 ‘ 

On ‘Change to-day in Birmingham a good tone was again observ- 
able in every branch, and offers to place orders for iron were 
more numerous than could be accepted, alike in pig and finished. 
Sellers were unprepared to book forward with the freedom that 
buyers desired, not knowing what the future course of prices may 
be, and desiring to protect themselves against being overtaken 
with heavy contracts on their books, and the markets rising against 
them. The works continue active in nearly every department, and 
deliveries are being pressed for. 

An increased number of orders is arriving for marked bars at 
£9, and considerable inquiries are received for second-class bars at 
£8 10s.; indeed, the orders for this latter quality are much more 
numerous than for the first qualities, but in neither description 
wiil ironmasters sell far into next quarter. The common bars are 
selling well at £8, 

Sheet iron manufacturers are furnished with plenty of specifi- 
cations for the completion of old orders, but new inquiries are not 
for such extensive parcels as were placed a month ago. Prices, 
however, are very firm at £9 for single gauge, and several manu- 
facturers ask £9 5s. for early deliveries ; doubles are £9 10s., and 
lattens, £10 10s. 

The best thin sheet manufacturers are remarkably busy, and will 
not entertain any business under £11 10s. for single gauge. Some 
important American inquiries were made on the market for best 
thin sheets of good —. and a number of extensive contracts 
are expected to be placed without delay. Negotiations are pending 
with one Shropshire firm for more than a thousand tons in a line 
for prompt delivery to New York. The terms, however, generally 
offered by the American buyers are not such as to greatly tempt 

facturers to do busi This class of sheet is understood to 
be wanted chiefly for stamping and pipe-making purposes. Several 
satisfactory American lines for wire have been placed within the 
last few days at advanced prices. 

A meeting of the galvanised iron manufacturers has been held 
to consider the proposal of the common sheet iron manufacturers 
to arrange @ basis for prices to be regulated in co-operation between 
makers and consumers, but they have been unable at present 
to agree, 

The prices of hoops keep strong at £8 10s., while gas tube strip 
is also tirm at £8 5s, 

Notwithstanding the momentary downward condition of the 
northern markets, pig iron to-day in Birmingham was again buoyant. 
Sellers stated that cokemakers in South Wales and elsewhere 
advised a further advance of 2s, 6d. per ton, to come off in 
January, making the price for furnace sorts on that date delivered 
25s. per ton, and under these cir t it was impossible for 
them to make any concessions. Indeed, they stated that it is 
altogether likely that higher prices will yet have to rule. 

Best Staffordshire all-mine hot-air pigs were sold at 80s. per 
ton, and cold blast iron changed hands at £5, though for special 
chilled roll-making quality, the price was £5 5s, per ton. Part- 
mine iron was worth 70s., and cinder pigs were saleable at 60s. per 
ton. Inquiries were made for North-west Coast hematite pig iron, 
the price for which was 87s, 6d, per ton for No. 4 forge quality. 

In Derbyshire pig iron sales were limited, as makers withheld 
most of the prices, but contracts were exchanged at 70s. per ton. 

The heavy ironfounders quoted an advance of 10s, per ton on 
rolls, wheels, and other mill and forge castings, and in this branch 
they are all very busy. 

There was much discussion on ‘Change to-day concerning a 
report which has obtained circulation in this district this week, 
that the German and French Governments are buying up all the 
available stocks of copper, with a view to replace their steel war- 
metal with copper bronze, or gun-metal. 

The intelligence is that the Cape Copper Company and other 
large London producers have sold the whole of their stocks to the 
German representatives, and have contracted for the greater part 
of their entire production for some months hence, Heavy 
purchases have also been made on the Continent, and if the con- 
version by the German Government alone were to be carried out 
all at once, it is estimated that it would require nearly the whole 
stock of copper in Europe. 

The negotiations have been carried on in secret; but the French 
Government having learned of them, are now, it is said, attempt- 
ing on their part to get hold of any supplies which the Germans 
may not have monopolised. 

South American trade is at the present time so good that it is 
worthy of — mention, It is A etens better in winter than in 
summer. Machinery such as engines and boilers and the like is in 
— call, though not, perhaps, to quite the extent of a few 
months back; but a large trade is being done in merchant and 
galvanised iron. This latter, packed in bundles, is now £14 to 
£14 10s., Liverpool. A little time back the price was £13 10s. - 

A good deal of interest has been aroused in the Birming- 
ham screw trade by the introduction, which the American 
Screw Company, of Providence, United States, is making, 
into this country of machinery for screw making, for which 
advantages are claimed over that employed in England in the 
matter of —, of production and economy. he ordinary 
machine produces seven or eight screws a minute, whilst the 
output from the American machines averages fifty. Into 
the first, a horizontal machine of the t used for making 
French nails, the wire is fed in a continuous length, a blank resem- 
bling a short nail is formed, the point being shaped, the head upset, 
and a recessed slot stamped. The blanks are then fed automatically 
into the second machine, in which two serrated jaws or plates seize 
them and run them along, revolving the while. Ina single pass 
the thread is raised up so that its outside diameter b larger 
than that of the plain portion or shank, which is the same as that 
of the original wire. Not a particle of metal is wasted, and it 
is asserted that a larger size screw is produced—one that is of 
greater market value—-than would be the result of the ordinary 
process, The raised thread is an advantage as faras holding power 
per unit weight of screw is concerned, but it will in some cases be a 
disadvantage that the holes in ironwork must be larger than the 
plain part of the screw. 

Great activity — in the railway wagon building trades of 
the Birmingham district. Very large orders are arriving at some 
of the establishments, and relays of men are being employed work- 
ing night and day. The Indian linés are the chief customers, and 




















next to these the South American, Central American, and Austra- 
lian markets. Railway managers, finding that iron and steel are 
going up, are pushing orders on as fast as possible. The Indian 
Government are prepared to pay £1 per ton more for steel than 
iron in railway wagon work. 

A conference has this week been held in Birmingham between 
representatives of the masters and men in the nut and bolt trade. 
The object of the conference was to see how many masters were 
prepared to sign an agreement to pay a uniform rate of wages. It 
was announced that twenty-one out of the twenty-nine makers 
were willing to do this, and some of those who had not had 
promised to sign on certain conditions. The masters present 
expressed their desire to assist the men in getting a fair rate of 
wages, and it was resolved to raise a special fund of £1000 by the 
Employers’ and Workmen’s Associations, in equal proportions, to 
obtain for the workmen a uniform list. The list agreed upon was 
that which prevailed in 1881, with an advance of 5 per cent, from 
January next, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—During the past week there has been a seemingly 
easier tone in the iron market here, and there have been sellers at 
lower prices than they would have taken previously. It can 
scarcely be said, however, that there is really any retrograde 
movement in trade. Less of the speculative excitement there has 
undoubtedly been, and speculative irons have been moving down- 
wards, but as regards legitimate trade, the position continues 

ractically unchanged. Makers are not disposed to sell at any 
ower prices, and although there is less buying on the part of con- 
sumers, this is only the natural result of the large purchases they 
have made recently. A more settled or even a quieter tone may 
reasonably now be looked for until after the turn of the year, but 
the temporary fluctuations arising from speculative operations are 
not likely to affect the generally healthy tone of the market. In 
manufactured iron prices continue to harden, and local makers 
have now put up their quoted rates to a level with those of the 
North Staffordshire houses. 

The Manchester iron market on Tuesday was not more than 
moderately well attended, and business, taking it all through, was 
quiet. Users of pig iron have recently been buying so largely 
that it is only natural that they should now have comparatively 
very few orders of any weight to give out. Certainly there was 
an absence of transactions of any importance being put through. 
If anything, prices were a trifle easier, especially so far as iron, 
held in second hands, was concerned, and here and there even 
coasumers, who had evidently bought in excess of their require- 
ments, were offering iron for re-sale. Makers, however, are not 
at all affected by any underselling that may be going on in the 
market, and their quotations remain firm at fully late rates, whilst 
in most cases they are quite as indifferent as ever about enter- 
taining further business at present. For Lancashire pig iron 
quotations for delivery equal to Manchester remain at about 
71s. 6d. for forge, to 72s. 6d, for foundry, less 24; but as local 
makers are really so oversold for their present production that 
they do not care to quote just now for further business, 
these prices can be regarded as little more than nominal. 
District brands continue firm at late rates, Lincolnshire 
averaging 71s, 6d. to 72s. 6d., less 24, for forge and foundry, whilst 
for good foundry Derbyshire 74s, to 75s, are nominally quoted 
rates; but of this latter brand there is very little to be got in this 
market. Makers’ prices for outside brands have not been at all 
affected by the giving way in warrants, at any rate not to any 
appreciable extent. In fact some brands of Scotch iron are dearer, 
ie inton being now quoted at about 72s. and Glengarnock at 74s. 
to 75s., delivered at the Lancashire ports; whilst good foundry 
Middlesbrough is firm at 73s, 10d, to 74s. 4d., net cash, delivered 
equal to Manchester. 

Hematites are perhaps a little less strong than they were, but 
there is still no pressure to sell by makers, and the minimum quoted 
rates are about 86s. to 86s. 6d., less 24, for gocd foundry qualities, 
delivered in the Manchester district. 

A fairly active demand continues for finished iron, and the 
minimum figure for bars is now £8, delivered in the neighbourhood 
of Manchester, £8 5s. being asked and paid on contracts over the 
first three months of next year. Hoops are firm at £8 5s., and 
sheets at £9 10s. per ton. 

In steel plates suitable for boiler-making purposes there has been 
a fair amount of business doing, and prices have shown a consider- 
able advance during the week, which buyers have had to pay. 
Sales have been made without much difficulty on the basis of 
£11 10s. for delivery to consumers in the neighbourhood of Man- 
chester, and on Tuesday makers were quoting £11 15s.; but this 
last-named figure could scarcely be said to have been obtained on 
business of any importance. 

In the metal market there is a continued brisk demand for all 
descriptions of manufactured goods, and during the week list rates 
have been further advanced, For delivery equal to Manchester, 
solid drawn brass boiler tubes are now qnoted at 7}d. to 7?d. per 
ton ; solid-drawn brass surface condenser tubes, 8}d.; solid-drawn 
copper tubes, 94d.; braised copper gas and steam tubes, 94d.; 
braised brass gas tubes, 8}d.; braised brass machine tubes, 73d. ; 
yellow metal condenser plates, 6d.; brass wire, ‘4d; copper wire, 
84d.; rolled brass, 63d. to 7}d.; copper sheets, 10d. per Ib. 

There is no particularly new feature to notice with regard to the 
engineering trades of this district beyond what I reported last 
week. The reports I have obtained from all branches of the trade 
are that works are exceedingly full of orders, with quite a pressure 
in some departments; and there is no indication of any approach- 
ing slackening off in the general activity now prevailing. 

essrs. James Spencer and Co. have in hand a large and 
Fear designed planing machine which they are constructing for 
the Central Marine Engine Works at West Hartlepool. This 
machine is to plane 20ft. long, 7ft. 6in. wide, and 6ft. high. It is 
rovided with two tables working side by side with ind dent 


tools suitable for a locomotive workshop. They have also in hand 
a number of tools for mechanics’ shops in connection with cotton 
mills for India, and have just sent out a number of specially 
designed weighing machines for weighing in both English and 
Indian denominations without any loose weights whatever. 

In the coal trade business continues in a very unsatisfactor 
condition so far as house fire qualities are concerned, these sti 
meeting with an excessively slow demand for the season of the 
year, and heavy stocks are accumulating at many of the collieries. 
Other descriptions of fuel, however, are in generally steady demand, 
steam and forge coals although plentiful, meeting with a ready 
sale at about late rates, whilst engine fuel is in specially brisk 
request, with a hardening tendency so far as slack is concerned. 
House coal prices are irregular and weak, ave: 11s, to 11s. 6d. 
for best qualities, 9s. to 9s. 6d. for seconds, and to 8s. 6d. for 
common sorts, Steam and forge coals are steady, at about 7s. 9d. 
to 8s, 3d., good qualities of burgy at 6s. to 6s. 6d., whilst slack is 
firm at from 5s. to 5s. 6d. per ton at the pit. The 3 trade 
continues only indifferent, and good or ng | qualities of steam 
coal, idinuee at the ports on the Mersey, do not average more 
than about 9s. per ton. 

With regard to the wages question, the compromise of a 10 oo 
cent. advance, to be granted on January Ist, on the condition that 
no further change in wages takes place during the ensuing six 
months, which has been offered this week to the collieries by the 
Yorkshire coalowners, is regarded as practically settling the 
matter generally, and there is little doubt that a similar course 
will be adopted by the coalowners in Lancashire. 

The announcement of the death of Mr. T. A. Walker, the con- 
tractor for the Manchester Ship Canal, has been received with 
general regret throughout the district. The energetic manner in 
which Mr. Walker has pushed forward the operations on this 
important undertaking has deservedly earned for him a very a 
reputation, and it is satisfactory to know that the progress of the 
works is not likely to be at all interfered with by his death, which is 
so deeply deplored, ; 

Barrow-in-F'urness.—There is a very brisk tone in the hematite 
pig iron trade, and the demand is steadily maintained on home, 
continental, and general foreign account; but principally owing to 
large valuations on the part of weak ‘‘ bears,” prices have d 
2s, 6d. per ton on the week, and mixed numbers of Bessemer iron 
are now quoted at 73s, 6d. net, f.o.b., and No. 3 forge and foundry 
iron at 72s, 9d. per ton. The depression, however, is only viewed 
as a temporary one, and makers, as a consequence, being well sold 
forward, and having next to no stocks, are not disposed to sell at 
current prices, and in many instances they are quoting 77s. per ton. 
Much confidence is felt in an early recovery of the market, although 
it is thought that prices have not yet reached as low a point as 
they may be expected to touch. Stocks are steady, and have been 
only increased by 7 tons during the week. They at present repre- 
sent 379,797 tons. 

Shipments still continue large both coastwise and foreign, and 
this is likely to be the case throughout the winter months, as a 
large proportion of the iron and steel sold is for foreign consump- 
tion and for early delivery. 

The steel trade shows marked activity in all branches, and orders 
are as plentiful as ever, although prices show a slight depression, 
in harmony with the downward movement in the iron trade. 
Heavy sections of rails are now quoted at £6 15s. per ton, light 
sections at £7 5s., and colliery sections at £7 12s. 6d. Quotations 
are not being given by makers for plates, angles, tin-plate bars, 
hoops, and general descriptions of steel, because makers cannot at 
present entertain much of any new business. There is a full 
programme of work in all departments, and continued activity is 
assured well into the middle of next year. 

Shipbuilders are very busy, but are not in receipt of any new 
orders, although there is a very brisk demand, and important con- 
tracts are pending. The Naval Construction and Armaments Co. 
launched the first of two steamers for Messrs, Elder, Dem rand 
Co., of Liverpool, and intended for the general trade, on Saturday 
morning. She was named Soudan, and is in every respect a sister 
ship to the s.s. Bowa and the s.s. Matadi recently launched from 
the same yard for the British and African Steam Navigation Co., 
her length being 312ft.; breadth, 39ft.; and depth of hold 27ft. 6in. 
moulded. Her engines have cylinders 22in., 38in., and 62in. respec- 
tively, and the working boiler pressure is 160 1b. per square inch. 
The s.s. Matadi left the Naval Construction and Armaments Co.’s 
yard, at Barrow, for Liverpool, on her maiden trip on Sunday. She 
behaved admirably at sea, and steamed at the rate of 144 knots 
per hour, giving the greatest satisfaction to her owners. 

Tron ore is in brisk demand, and there is a large output from the 
pits, but the supply to some of the works is not sufficiently large. 
Prices are still firm at from 14s. 6d. to 18s. per ton net at mines. 
Coal and coke brisk, and the latter is still in limited supply, prices 
ranging from 24s, to 29s. per ton delivered, less rebate. 

The much discussed question as to the wisdom of expending 
large sums of money in putting new engines into old steamers 
would seem to be settled in the experience of the Red Cross line 
of steamers, which trade between Liverpool and Brazilian ports. 
Messrs. Westray and Copeland, engineers, of Barrow, put triple 
expansion engines in the s.s. Lisboneuse, of this line, with very 
satisfactory results, and recently they treated the s.s. Paraeuse in 
the same way, and with still more satisfactory results, This 
steamer now carries fifty tons more cargo than before her altera- 
tions, steams two knots per hour faster, and burns four tons a day 
less, taking into account her extra speed. She arrived at Liver- 
pool last week from Ceara two days before her time, and accom- 
plished the passage in the shortest time on record. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been little talked of this week except the coal ques- 
tion. Once more the miners’ officials have carried their point, 





riving motions to each table, so that both tables can be driven 
together from one side, or they can be driven independently from 
their respective sides. The machine has four too] boxes, two on 
the cross slide and one on the large upright, self-acting in all their 
cuts, They have also recently delivered to the above works a 
massive overhead travelling crane, driven from a square shaft 
running the full length of the erecting shaft. This crane has a 
5d5ft. span from centre to centre of the rails, with very 
massive rivetted wrought iron box girders and end carriages. 
All the motions for hoisting and lowering, travelling, and longitu- 
dinal travelling, are controlled by one man from a platform, 
attached to the crab in such a position as to bec g an unin- 
terrupted view of the lifting hook at all times. The various 
motions are put in operation by cone-friction clutches, with all 
the hand wheels brought within easy reach of the man who works 
the crane without his having to change his position. The lowering 
is controlled by power aided by a very powerful brake, which is 
operated from the same position as the other motions, The gear- 
ing throughout the crane is of cast steel, with a very large margin 
of strength for the work it is intended to do. The barrel is 
3ft. 6in. diameter, and of such a length that with one lap it will 
give the uired lift, with right and left-hand grooves turned out 
of the solid for a steel wire rope instead of a chain. There are 
eight ropes to take the load, with a total breaking strain of 
tons. The top and bottom block pulleys are of large diameter, 
and turned in the grooves for the rope. There are six speeds 
for hoisting and lowering, and three speeds for the cross travelling 
and longitudinal travelling motions. In other smaller classes of tools 
Messrs. Spencer are also very busy, and have in hand orders for the 
Indian State Railways and for the Japan Government Railways. 
These include for India lathes and drilling machines of large size, 
and for Japan Government Railways wheel lathes, screw cutting 
machines, gap lathes, planing and shaping machines, and other 





ding in securing from the coalowners a further advance of 
10 per cent. A conference between the coalowners of Yorkshire— 
South and West—and the representatives of the men, took place 
at the Royal Victoria Hotel, Sheffield, on Monday. The proceed- 
ings were conducted in private, and the discussion lasted over two 
hours. The upshot was the following resolution :—‘‘ That an offer 
by the coalowners be made to advance wages 10 per cent. as from 
the first making-up day in January next, coupled with the condi- 
tions that for six months from that date no further advances in 
wages be asked for if prices rise; if prices fall, the owners on 
their part to ask for no reduction.” The men’s deputation under- 
took to submit the resolution to their constituents, and to recom- 
mend them to accept it. This decision, of course, terminates the 
dispute. The men are certain to follow the recommendation of 
their leaders. At the beginning of the new year their wages will 
be 30 per cent. more than at the end of 1888, At the end of 
October in that year, as the result of only a few days’ strike, they 
obtained an advance of 10 percent. In July last they secured 
5 per cent. increase, followed by another 5 per cent. at the begin- 
ning of October, and they he a further 10 per cent. in January. 
Coalowners do not the 10 per cent. advance so seriously 
as they do the Soeiaeek « eight hours per day, which is simply the 
restriction of output in another form. The men submit that eight 
hours a day is sufficiently long to remain in a pit, which is true 
enough; but will the men always resist working longer hours if 
wages are small and needs are great? At many—probably the 
majority of—Yorkshire collieries it would mean a uction of an 
hour a day—a lessening of from 100 to 200 tons of output, or, in 
some instances, of 1000 tons per week. In other counties, such as 
Derby, Notts, and Stafford, where longer hours are worked than 
in Yorkshire, the change would be felt even more severely. 
A leading English railway company, looking a little ahead and 
anticipating some trouble in the okies districts, has — con- 
ese are 


cluded fresh contracts for supplies of locomotive fuel. 
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for six months, and the price is said to be 9s. perton. A few 
months ago 7s. 6d. was considered a long quotation, and last year 
the collieries were delivering their product at 6s. to 6s. 6d. per ton. 

Prices of iron, steel, and railway material remain as quoted last 
week, and there is a very firm demandall round. Stock Exchange 
quotations are a little weaker, as is usual on the approach of 
Christmas, 

Another pleasing proof of the [good feeling existing between 
employers and employed in the standard houses of the Sheffield 
trades was afforded on Saturday night. The firm of Messrs. 
Walker and Hall, known as “‘the pioneer firm in the plating 
trade,” own the very extensive electro works in Howard-street, 
Sheffield. On Saturday the only son of Lieutenant-Colonel J. E. 
Bingham, J.P., the principal partner, attained his majority, and 
his father, who is very popular amongst his workpeople and in 
Sheffield generally, entertained his employés to dinner. Over 850 
were present, and the proceedings were of the most pleasing and 
harmonious description. Mr. Albert E. Bingham was presented 
with a gun and case, a diamond ring and suife of diamond studs, 
while to Mr. and Mrs, Bingham were given, as a memento of the 
occasion, a very fine portrait of their son. Mr, A. E. Bingham 
briefly and appropriately replied. Several of the a gave 
interesting reminiscences of the Sheffield electro-plating trade. 
Mr. Walker, the founder of the firm, was the first to introduce 
practical electro-plating as a commercial pursuit in Sheffield. It 
was a discovery which completely revolutionised the plating busi- 
ness. The firm, from twenty hands, have increased to over 700. 
They have establishments in Sheffield and London, and branches 
in many cities, while their flag-mark is known the world over. Mr. 
Bingham has been twice Master Cutler, and during his second 
year initiated the Sheffield Workmen’s Handicrafts Exhibition. 
which H.R.H. Prince Albert Victor opened, afterwards dining 
with Mr. Bingham. 

The foundation stone of the building of a large new forge for 
Messrs. Wm. Jessop and Sons, Brightside Works, was laid this 
week by Mrs. Wm. Jessop, wife of the chairman of the company, 
The new forge, when completed, will be one of the t and 
most perfect in existence. At present, itis merely intended to have 
a 20-ton hammer and a 50-ton crane, with needful appliances, It is 
to work both crucible and Siemens steel. 

The placing of the four 14,000-ton battle-ships with northern 
shipbuilders this week will result in most important armour-plate 
orders for Sheffield. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue market held at Middlesbrough on Tuesday last was well 
attended, and the tone was steady and cheerful. Geer little busi- 
ness was, however, transacted, and the quotations given were 
merely nominal ones. Warrants are still in demand, but outside 
speculators are less numerous than they were. Prices have been 
fairly steady for at least a week, Cleveland warrants being still 
about 6s. per ton dearer than Scotch. On Tuesday the former 
were offered at 68s., and the latter at 62s. per ton. Itis scarcely 
likely that this state of things will continue much longer. Consu- 
mers hesitate to buy forward, believing, as they do, that lower 
prices will shortly prevail. Makers, on the other hand, cannot 
see their way to take less than 60s. for No. 3, as next year it will 
cost them that amount at least to make it. Merchants have been 
selling a limited quantity of G.M.B. at 66s. per ton, but most of 
this has been converted into warrants. For next month’s delivery 
64s. 6d. to 65s. has been accepted, and for delivery over the first 
quarter of next year still lower prices. 

The stock in Messrs. Connal and Co.’s Middlesbrough store is 
still increasing, and it is likely to continue to do so whilst the 
speculation in warrants continues. Last week the quantity sent in 
exceeded that taken out by 4340 tons, At Glasgow their stock 
decreased 75,209 tons. 

Pig iron shipments from the Tees continue good, but have 
scarcely justified the expectations formed at the beginning of the 
month. The quantity exported between the Ist and 25th inst. 
inclusive was 67,612 tons. 

Cc s of finished iron seem to consider the advanced prices 
asked by makers as unreasonable, and scarcely any new business is 
being done. Makers are, however, well supplied with orders, and 
can afford to wait until the future of the market is more easily 
discernible. 

Mr. Waterhouse’s bi-monthly report to the Board of Conciliation 
and Arbitration for the manufactured iron trade of the North of 

land has just been issued. It covers the months of September 
and October, and certifies that in accordance with the sliding scale 
arrangement an advance of 3d. per ton on puddling and 24 per 
cent. on all other forge and mill wages is due to the workmen, and 
will take effect from the 2nd of December. The total output of 
finished iron from works connected with the Board in the period 
named was about 59,677 tons, against 52,885 tons in the previous 
two months. The average net ‘_* price per ton was 
£5 15s. 5‘79d., as against £5 11s. 709d. increase in quantity 
was 6792 tons, and the increase in price 3s. 10°7d. 

Looking at the return in detail, it will be found that the quantity 
of rails made was 246 tons, and the price 4s. 10d. more than before. 
As regards plates an excess of 3612 tons was made at a price 2s. 11d. 
higher. In bars there was an advance of 1500 tons in quantity, and 
7s, 3d. in price. Angles increased 1434 tons and 2s. 10}d., as com- 
pared with the previous period. Altogether the re; may be 
considered a favourable one, both by employed and employers; 
and as regards the trade generally it indicates a steady progress in 
the consumption of finished iron. One cannot help A mee struck, 
however, with the great difference between the present quoted 

rices for finished iron and those which have been actually realised 

y manufacturers. This difference exceeds £2 per ton. Such 
official and unimpeachable statistics show the absurdity of varying 
wages in accordance with quoted prices. Where that is done great 
damage must ensue to the trade in general, and, in the long run, 
to the workmen in particular. 

The question whether or no there is a corner as s Cleve- 
land pig iron warrants is still occupying the minds of many 
interested persons. The assertion that there is such a corner has 
again and again been made, and as often denied, and therefore 
the truth is exceedingly difficult to arrive at. It is certain that 
two well-known brokers, one being in Cleveland and the other in 
Glasgow, have been for some time ready to buy an unlimited 
quantity of Cleveland No. 3 g.m.b. warrants, for immediate 





-. delivery and cash payment. Ifa seller requires even a week's 


grace they will not do business, the surmise being that the seller 
would then have an opportunity of buying pig iron in 
the open market, putting it into store, and obtaining a 
warrant upon it. This, it is said, would not suit the 
corner, or those representing it, because it would increase 
the total quantity of warrants. Their object is to prevent this, 
and to get into their own hands all, or as much as ible of those 
already in existence. It is not known what capitalists are behind 
the operating brokers, but it is clear they must be acting under 
the direction of some person or persons having considerable means. 
It is only in this way that the present anomalies of the trade can 
be accounted for. Among these may be cited the fact that Cleve- 
Jand warrants are much higher in value than Scotch, than makers’ 
iron of superior grades, and than iron for deferred delivery. In 
fact Cleveland warrants have, at the t, an altogether artifi- 
cial value, and a collapse must be anticipated sooner or later. 

Mr. R. O. Ulistrom, M.I.N.A., has resigned his position as chief 
draughtsman and assistant r to Messrs, Raylton, Dixon, 





and Co,, shipbuilders, Middlesbrough-on-Tees, to become a partn er 
in the firm of Crompton and Compton; and in the future the 
business will be carried on under the style of Crompton, Ulistrom, 
and Compton, naval architects, Gracechurch-street, London, 





Tue Glasgow pig iron market has not been so strong this week. 
The outside speculative demand slackened to a considerable extent, 
and sales which had to be effected in the early part of last week, 

e prices several shillings below the highest point. 

leveland warrants have been comparatively neglected, as there 
are fears that owing to the few hands into which the scrip has 
fallen, a ‘‘corner” may be attempted. T: tions have there- 
fore taken place for the most part in Scotch and Cumberland 
warrants, the business in which is evidently of a more general and 
healthy charact The shipment of Scotc pigs in the past week 
amounted 8022 tons, compared with 6003 in the corresponding week 
of last year, Of the total there was dispatched coastwise 4367 tons, 
to Holland 955; Italy and Germany each, 430; United States, 
330; Australia, 410; Belgium, 270; Russia, 215; and France, 105. 

There is a large consumption of Scotch pig iron in our own 
foundries, where it has displaced Cleveland pigs for the time owing 
to the higher prices of the latter. Iron is consequently being taken 
out of the warrant stores at the rate of about 4000 tons a week. 
Part of the iron being shipped abroad is also coming out of Connal’s 
on oe There is a - strong ae for _ 4 re _ 

orging purposes, and its price is therefore relatively much higher 
than iy The furnaces in blast in Scotland number 88 ~ 
83 at this time last year, 55 producing ordinary pig iron, 25 hema- 
tite, and 8 basic pigs. 

The current prices of makers’ iron are as follow:—Gartsherrie, 
f.o.b, at Glasgow, No. 1, 78s. 6d. per ton; No. 3, 70s. 6d.; 
Summerlee, Langioan, and Coltness, each 79s. and 70s. 6d.; 
Calder, 76s. and 65s.; Carnbroe, 65s. and 64s, 6d.; Clyde, 75s, 
and 67s, 6d.; Govan, 64s, 6d. and 63s.; Glengarnock at Ardrossan, 
77s. 6d. and 67s. 6d.; Eglinton, 70s. and 69s.; Dalmelli 
70s. and 69s.; Shotts at Leith, 78s. 6d. and 70s.; Carron at Grange- 
mouth, 80s. and 70s. 

There is a steady business in Scotch hematite, the furnaces in 
blast being fifty-five in number, compared with fifty-three at this 
date last year. There are eight furnaces producing basic pig iron, 
compared with three twelve months ago, for use in the manu» 
facture of basic steel. The prospect is that the output of these 
different classes of furnaces will be fully required for a consider- 
able time. 

The Scotch steel makers are now in a very independent position. 
The contracts for shipbuilding steel which were placed about a week 
ago will prove, it is understood, a great advantage to the makers, 
who will receive for them a considerably better price than for the 
work a igy hy hand, a large proportion of which was taken at 
low rates, e shipbuilding orders referred to embrace about 
15,000 tons of pare angles, &c., of the best Siemens steel, to be 
used in the Admiralty dockyards. The — of steel are again 
higher than those quoted in report. Ship — are quoted at 
£10; boiler plates, £11; bars, £9 5s.; and angles, £8 15s., all less 

r cent. discount for delivery in Glasgow i 

e malleable iron trade is well —e_ and the makers have 
been quoting full —— notwithstanding that some merchants are 
reported to be underselling. The pressure of fresh work is scarcely 
so t asin the steel trade. Consumers have been showing a 
little hesitation now and again, and the fact that the upward 
movement in pig iron is arrested has encouraged them in this 
attitude. For the same reason merchants find that inquiries are 
not quite so pressing as they expected they would be at this 
season. But when this is said, the volume of the trade is still 
large. The tations are :—Ci bars, £8 2s, 6d. to £8 7s, 6d. ; 
best bars, £8 12s. 6d. to £8 17s. 6d.; sheets, £10; plates and 
hoops, £9; nail rods, £8 5s.; and angles, £8 2s, 6d., all less 5 per 
a ia k th hipped f = £3300 
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worth of locomotives for the Cape; machinery, £2400, the greater 
part of which goes to the sugar plantations; sewing machines, 
£1086; steel £6000; and general iron manufactures, 
£27,200, including a good deal of railway materials for India. e 

The difficulty lately experienced in obtaining adequate supplies 
of coals for home use and export has passed away. The colliers, 
having the Christmas holidays in view, have been working with 
unusual steadiness; at the same time that the demand for the 
Baltic has fallen off the coal market is therefore much easier, and 
prices are 3d. to 6d. a-ton lower than they were a week ago. 

The colliers of Lanarkshire have made a demand, through their 
secretary, for a further advance of 6d. per day on their wages, to 
begin on the lst of December. So far as can be ascertained, the 
great majority of the masters are — to this further increase, 
and it remains to be seen whether the men will push their claim to 
extremes, 

















WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE discussion on the sliding scale is now tolerably certain to be 
brought to an end one way or the other by the close of the year, 
and it will be very gratifying if the new year inaugurates a scale of 
the same substantial and enduring character as the last. The 
introduction of additional members to the discussion has, of 
course, increased the work and the importance of the deliberation. 
The colliers as a body are awaiting the issue with tolerable tran- 
quility, as they are aware that they are now enjoying an advance 
which the price does not justify. Fortunately for t allen owners, 
trade continues good, and prices firm. Last week foreign coal exports 
from Cardiff totalled nearly 200,000 tons, and the coal business at 
all the ports was satisfactory. Several days the pressure for 
supplies been very great, and the impression is strong that 
another advance is at hand. On Wednesday steam coal was quoted 
at 13s. to 13s. 6d.; seconds, 12s, to 12s. 6d.; M thshire, 





Tin-plate makers are busy, but the American demand is not 
lively as was expected. The prospect of tin bar and coke advancing 
is gravely discussed on Change, especially as prices of tin-plate are 
not yet in harmony with other makes, Present prices—Cokeg 
15s, 9d. to 16s,; Bessemers, 16s. 3d. to 16s. 6d.; Siemens, 17s, to 
17s. 6d. Shi ts from S last week were 50,000 tons, as 
compared with 48,000 placed to stock, stocks lessening. The last 
lift in P ang by the tin-plate makers has checked business, but only 
for a day or two, as it is evident prices must go on advancing, 

Business at Swansea wed was very brisk last week ; tin is slightly 
less, but metals generally are in demand. 

A good layer of coal has been found between the two faults at 
Liwydcoed, in the Aberdare Valley, and will forthwith be worked 
by drifts, employing a large number of men, under, I hear, Lan. 
caster and Co, 

A strike has taken place at Spiller’s flour works, Cardiff, 
affecting 500 men. 











NOTES FROM GERMANY. 


(From our own Correspondent. ) 

No change has taken place in the favourable condition of the 
Silesian iron business. Pig iron finds ready sale at firm quotations, 
In the wrought iron and steel trade good sale and lively employ. 
ment are to be noted, 

A very good business is done on the Austro-Hungarian iron 
market. In many cases production has been sold up to the second 
quarter of the coming year. In bars, hoops, and sheets numerous 
orders are coming in, and the works remain in brisk and satisfac 
tory employment. 

e state of the French iron industry has further enpeered. 
bear - ‘oneal of Longwy has raised forge pig to 75f., and foundry 
to 85f. 

Prices on the Belgian iron market are advancing at a rapid pace, 
Forge pig is in very good demand. Orders have been booked for 
the second quarter at 69f.; the current rate is 70f., yet doubts are 
entertained as to the stability of present quotations, Charleroi pig 
having fetched 75f. Export in pig is increasing. Scrap iron is 
briskly called for; old rails, fish-plates, &c., have been sold in 
Brussels at 100f. and more. Girders are in exceedingly good 
request ; for export, 150f. have been asked, f.o.b. Antwerp. Rails 
ditto, 160f. to 165f. The following table shows Belgian trade 
during the first three quarters of 1889 and 1888. 


Import. Export. 

1889. * 1888. 1889. 1888. 

Tons. Tons. Tons. Tons. 

Iron ee 1,884,580 .. 1,800,801 .. 122,141 .. 114,454 
Cast and wrought steel 5,988 .. 2,859 .. 28,671 .. 28,796 
Steel rails oss ve 655 .. 212 .. 40,293 .. 49,227 
Manufactured steel .. 1,162 .. 458 .. 5,206 .. 2,741 
MOM 1. 1. ce co =6LVGURD .. 106,000 .. 6,585 .. 7,447 
Scrap iron 16,684 .. 20,975 .. 8,682 .. 1,385 
Tics 0s sb 06 40 2,292 .. 2,587 .. 8,518 .. 3,000 
Iron rails... .. .. «. 603. 168 .. 7,067 .. 8,855 
Be or crane: Say 1,484 .. 957 .. 41,055 .. 81,139 
Bars, angles, &c... .. 9,269 .. 6,069 .. 182,248 .. 169,771 
ha. a6 . es eh 09 414... 869 .. 9,682 .. 9,018 
Manufacturediron .. 4,718 .. $8,581 .. 44,148 .. 30,798 


The ~~ -y coal market is very firm. Better qualities of house 
coal cost 10f. to 12f.; seconds, 8f. to 10f.; common coal, 6‘50f. to 
8f.; best steam coal, 18f. to 20ft. The import of coal from 
Germany has considerably decreased. 

The following table shows the extension of Belgian coal trade 
during the first three quarters of 1889 and 1888 :— 





Coal. Coke. 

1889. 1888. 1889. . 

Import from-- Tons. Tons. Tons. Tons. 
Germany.. .. .. 190,048 .. 289,769 .. 8,542 .. 15,730 
England... .. .. 187,148 .. 175,613 .. ae 1,038 
France .. .. .. 221,583 .. 138,789 .. 2,838 .. 2,269 

Holland .. .. .. 128,473 .. 179,248 .. _- _ 
Other countries .. = 62 .. 417 .. 1,365 
722,258 .. 783,481 .. 11,798 .. 20,402 

Export to— 

y.. .. « 177,89 .. 82,789 _ = 
France .. .. .. 2,889,506 .. 2,591,468 .. 615,925 .. 599,707 
Holland .. .. .. 123,916 .. 70,853 .. 287,170 .. 160,558 

Luxemburg . 182,821 .. 105,864 .. — _ 
Other countries .. 123,690 .. 64,052 .. 50,105 .. 17,045 
2,947,847 2,864,976 903,200 767,310 


The Rhenish-Westphalian iron trade continues flourishing. 
Prices are advancing at an ing pace. Iron ores are in ex- 
tremely good call, and have again been advanced. The same 
holds regarding Luxemburg minette. Pig iron wasvery brisk. In 
October 128,700 t. pig was produced in Rheinland-Westphalia— 
25,700 foundry and hematite, 11,800 t. Bessemer, 51,600 t. basic; 
39,600 t. forge; stocks decreased by 1000t. Since then a further 
decrease of 3500 t. is to be reported, showing that production, 
however active, is unable to satisfy demand. The spiegeleisen 
business is in a very lively condition. Regarding the different 
sorts of pig, nothing can be added to what has been said in my 
last letter, prices remaining firm and risi Great animation is 
exhibited in the malleable iron branch. rs are briskly called 
for. Prices, being in no proportion to the raw materi were 
raised M. 16 p.t. last week, nominal quotation for bars being now 
M. 172°50 p.t. In some cases, however, up to M. 190 has been 
asked. The fact is, that at a late tendering M. 184 has been 
asked for welded iron—equal to about M. 179 to 180 p.t. at works. 
This is M. 69 more than last year’s quotation. oops are in 
brilliant request, and, in spite of most vigorous activity, the works 
are scarcely able to satisfy their customers. Plates and sheets are 
in a similarly favourable state. Foundries and machine-shops are, 

ithout exception, briskly occupied. The rising of the raw 





11s, 3d. to 11s. 6d.; small steam is becoming very scarce, and prices 
now are at 7s. 3d. House coal, best, is firm at 12s, 9d. to 13s.; 
seconds, lls. 6d.; and small, 9s. 9d. 

Advance is becoming the order of the day, patent fuel is at 
12s. 6d. to 13s.; coke, 21s. to 22s.; and pitwood one day actually 
touched 25s., but cargoes coming in have lowered this unusually 
high price, and on Wednesday sales were effected at about 22s, 

team coal may now be regarded as having ‘righted itself,” and 
coal prospects are such as to infuse a great deal of energy into 
colliery speculations, 

The steel trade continues in a most satisfactory condition, and 
from Bleanavon to Landore all works are as busy as they can pos- 
sibly be. The artisans connected with the principal steel works are 

moving for an advance. They have applied for 15 per cent. 

'o this the manager of Tredegar, who represents the ironmasters, 
has offered 5 per cent. from 1st January, with a further in Apri 
if justified by trade. This offer extends to all the men in each of 
the works. men up to date have not given in their decision. 

Everything of the nature of iron in the form of omnes plant, 
&c., is being bought up eagerly. The old Aberaman Works have 
followed the destiny of Plymouth and Penydarran, and the only 
part used is an adjunct to the collieries, At Abernant the process 
of demolition has n, and the “ plant” is getting ready for sale. 
7 —. which contains a large quantity of good plant, will 

ely follow. 

The large stock of Cyfarthfa pig is becoming exhausted. Great 
energy is being shown in all departments, and for the high-class 
steel the demand is very great. Merchant bar and steel rails and 
sleepers are in demand at other works ; sev cargoes, in- 
cluding railway wagons, left Newport, Mon., for foreign destination 
this week, principally Buenos Ayres, 

The latest quotations in iron and steel are:—Scotch Pig, 62s. 4d. ; 
Middlesb 68s.; hematites, 74s.; Welsh bars, £/ 15s,; sheet 
iron, £10 10s; steel rails, £6 15s. to £7, and £7 lds. to £8; 
steel sheets, £10 10s, to£1110s.; Bessemer blooms, £7 to £7 2s. 6d.; 
oa bars, £7 7s, 6d, to £7 10s,; Siemens bars, £7 10s, to 
£7 12s, 6d, 





materials has, of course, had its effect on rails. Ata late tenderin 
M. 155 to 156 was the lowest offer, being an advance of M. 6 to 
on what was lately asked. At a tendering at Karlsruhe for the 
Baden Railways, M. 164°50 to 165 was the lowest offer for steel 
rails p.t. at works; for sleepers, M. 152°50 to 153 p.t. 

The total production of pig iron in Germany—including Luxem- 
burg—was in October, 1859, 391,337 t., of which 181,266 t. were 
forge and spiegeleisen, 36,148 t. Bessemer, 128,302 t. basic, and 
45,621 t. foundry ig. In October, 1888, 362,006 t. were produced ; 
in September, dag, 373,185 t. From January Ist to October 
31st, —_ 3,606, 865 t. against 3,530,647 t. for the same period the 

ear before. 

y In ae, of ~ present eat 180,18 Sy -_ were _ rted 
from to Hamburg, i » in the year before. 

Tas Mieabene-Aaeortens Company’s fortieth ‘Atlantic steamer is 
to bear the name of Prince Bismark. It is to be the largest and 

bably the fastest ship of the line, and estimated to cost 
Bion ae arding 1 diture have been agreed 

roposals reg: naval expen ve been 

to by the Gorman Reichstag, not without some hesitation ; as far as 
the construction of a new Im yacht is concerned, Admiral 
Heussner had to explain that the present Imperial yacht Hohen- 
zollern, being totally inadequate to come up to the requirements of 
the day, this expenditure would become inevitable. The young 
Emperor’s partiality for the Navy is well-known, but not of recent 
date ; for as he himself remarked to Admiral Hoskins, when a 

est on board the Dreadnought before Athens lately, it might 
fe tho ht that he had become so particularly interested in the 
British Navy since he had been promoted to be a British Admiral ; 
but though he felt proud of the honour thus conferred upon him, 
he might assure them that his partiality was of much older 
date, and that even when a mere boy and poking about Ports- 
mouth Dockyard, he had felt the keenest interest in English 
shi The Raper also expressed himself convinced, that to-aay 
Nelson’s famous signal word was made true on every British ship, 
and that the Germans, as a young sea-going nation, did well to come 
to England to learn, 
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AMERICAN NOTES. 


(From our own Correspondent. ) 
NEW Foun, pe 20th, nag 

y ordinary demand for money, for the 
8 a neo ee of all kinds, has ad-. 

sen the rate to 6 to 10 per cent, Money is 

6 i ny western and southern localities, 
carce in many 
- d the business interests of the States are 
threatened with a fei ef which may become 
serious, and be productive or damage and 
loss. The ‘Treasury now olds 283,539,521 
standard silver dollars. : 

The merchandise markets from Boston to St, 
Louis and New Orleans are extraordinarily active, 
and the distribution is only checked by the capa- 
city of the railroad companies to handle freight. 
The elevators are crowded with grain, warehouses 
are full of merchandise and products of all kinds, 
and retailers and distributors are anxious to carry 
re large stocks as their cash or credit will allow. 
It is this aney to carry stocks that is largely 
responsible for the extraordinary activity. For 

years past traders and retailers have avoided 
forge stocks, because of the bitter experience 
acquired during former depressions. But they 
seem to have entirely forgotten these lessons, and 
are now rushing in orders for merchandise of 
every kind. rae 

There is great activity throughout the New 
England and Middle States ; in fact, all along the 
Atlantic Coast the industries are in a thriving 
condition. The wage workers are steadily em- 
ployed at good wages. In some localities ad- 
vances are being demanded and granted. The 
iron trade is particularly active. Small sales of 
steel rails were made in this market yesterday at 
33 dols.; 5000 and 10,000-ton lots would be taken 
at 31°50 dols. for January delivery. The rail mills 
of the United States have been much improved 
in the way of machinery, and facilities for 
handling their product, and the cost of produc- 
tion has been slightly decreased. 

The plate and structural iron mills have not 
been as much crowded with business for many 
years, and prices are naturally a little high; but 
this fact does not retard business—it rather 
stimulates it. The merchant bar mills are selling 
their product at from 1°80c, to 2c. Orders are 
coming along about as fast as manufacturers are 
able to take care of them. The extreme building 
activity has created an extraordinary demand for 
nails, and prices are at the highest point known 
for years. There is no branch of the iron trade, 
in fact, which is not in healthy condition, and in 
which higher prices are not threatened. Advices 
from Cincinnati, Louisville, Nashville, and other 
interior points, all show great activity in every 
direction, 

The anthracite coal operators report a decrease 
in tonnage so far this year of 2,500,000 tons, as 
compared to this time last year. The bituminous 
operators are mining about as much as they did 
last year; but competition has cut down profits, 
and the chief producers along the Allegheny 
Mountains are contemplating the formation of an 
association to regulate production and prices as 
far as possible during the coming year. 

New Yorkers are taking a good deal of interest 
in the project for the World’s Fair in 1892; but 
Chicago is showing interest in a more practical 
way — having something like 9,000, dols. 
already guaranteed, while New York has not yet 
reached the 3,000,000 dols. limit. Chi is a 
representative American city, while New York is 
not. Congress will be called upon this winter to 
render aid, and decide where the exposition shall 
be held. 

The vigorous commercial conditions heretofore 
noted continue in all leading markets of the 
United States. Money, it is said, is in abundant 
supply ; but this applies particularly to the larger 
financial centres of the East. In the West there 
is a growing scarcity of funds, and agricultural 
communities in many unfavourably located sec- 
tions are suffering from foreclosures. The low 
price of cereals is one cause of this condition of 
affairs, but fortunately only a limited area is so 
affected. Taking commercial returns in the 
aggregate, we find that in thirty-seven of the 
larger cities the volume of business this year was 
10 per cent. over that of October last year, and 
for fhe ten months the increase is 13 per cent. 
over the same ten months of 1888. This is an 
excellent showing, and disproves some of the 
“bear” statements that are being given out by 
interested oe for the purpose of creating a 
panicky feeling. 

Every week brings out some new scheme for 
the control of railways in harmony with Inter- 
State railway legislation, The latest scheme is 
for the organisation of a company to be known as 
“The People’s Transportation Company,” to be 
managed by a board of directors composed of one 
officer from each road, 

The export trade from this city for the month 
of October amounted to 45,000,000 dols., or 
3,500,000 dols, in excess of the highest monthly 
rate ever reached before. Total exports, exclu- 
sive of specie, since January Ist, foot wu 
285,000,000 dols., as compared to 279,000,0 
dols. for the same time last year. The balance 
of trade this year throughout the United States 
is 11,000,000 dols. in favour of this country, as 
compared to 65,000,000 dols. against it for the 
first nine months of last year. 

The business affairs of the country were never 
upon a sounder basis than at present. The iron 
trade is “ booming,” to use a popular Americanism, 
Prices are being further advanced on all kinds of 
crude and finished material. Blast furnace 

nagers are declining to contract for deliveries 
of iron for mid-winter. Bessemer pig is 20 dols. 

to 21 dols. in eastern markets. Forge iron has 
advanced from 16:50 dols. to 17°50 dols.; No. 1 
foundry, from 18 dols, to 19 dols, Nail slabs 
have vanced from 34 dols, to 36 dols. per ton; 
bar iron, from 1°80 to 195; nails, from 2 dols. to 
2:20, All branches of business feel the impetus, 
and the general activity is likely to continue 
throughout the winter months. In the Southern 
States the same activity pone. By the close 
of the year the number of new enterprises which 
have been started this year will have reached 
to about 5000, 

The lumber trade is very active in all sections. 
Railroad building is being pushed along in the 
Southern States quite actively, but néarly all of 
the lines are short ones, and for local purposes, 








-son, Mr. 





In the North-Western States more or less new 
railroad work will be undertaken next year, but 
the amount of it will depend upon the question 
as to whether a system can be devised by which 
the railroad companies can act in harmony. 








NEW COMPANIES. 
THE following companies have just been regis- 
tered c— 


Bilston Iron Company, Limited. 


This company was registered on the 19th inst., 
with a capital of £20,000, in £20 shares, to acquire 
the business of the Bilston Iron Company, carried 
on at Bilston, Stafford, by Wm. Molineaux, sen. 
The subscribers are :— 


8 
*Wm. Molineaux, sen., 34, Waterloo-road, Wol- 
verhampton, ironmaster.. ..  .. .. ss + 
Mrs. E. Sankey, Goldthorn House, Wolver- 
DS hen. do. oi ae eh dbo ae WEL 08 
*J. W. Sankey, Goldthorn-road, Wolverhampton, 
$wommenster o. 1c 0k oe ce 0s se 46 we 
*J. Stallard, Heath Town, Wolverhampton, 
RE I WE a ee 
W. Molineaux, jun., Bilston, ironworks manager 
A. T. Molineaux, 34, Waterloo-street South, 
Wolverhampton, cashier.. .. .. «. « 
W. H. Rogers, Bilston, ironworks manager .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk. The company in general meeting 
will determine remuneration. The managing 
directors—Messrs. Wm. Molineaux, sen., and 
J. W. Sankey—will be entitled to salaries of £220 
and £50 per annum respectively. 


1 
1 
1 
1 
1 
1 
1 


Westray, Copeland, and Company, Limited. 


This company was registered on the 19th inst., 
with a capital of £50,000, in £10 shares, to take 
over the business of engineers and ironfounders 
carried on by Westray, Copeland, and Co., at 
Barrow-in-Furness, Lancaster. The subscribers 
are :— 

Shares 
*C. J. Copeland, Barrow-in-Furness, engineer .. 
*Myles Kennedy, Ulverston, mine owner .. .. 
*H. W. Little, Glasgow, steamship owner .. .. 
*J. W. Little, Barrow-in-Furness, steamship 

Seen. ‘aa oe (e6.:.46 64. 489% 2-H ben 00 
*Thos, Murgatroyd, Silverdale, colliery proprietor 
*A. H. Strongitharm, C.E., Barrow-in-Furness.. 
*E. Wadham, C.E., Dalton, Barrow-in-Furness .. 

The number of directors is not to be less than 
three, nor more than nine; the first are the sub- 
scribers; qualification, £500 in shares or stock; 
remuneration, £250 per annum, divisible. Soli- 
citors, Messrs. Redpath, Holdsworth, and Mar- 
shall, 23, Bush-lane, 


kl el ol 





Patent Steel and Ircn Segment Joist and Column 
Construction Company, Limited. 


This company was registered on the 16th inst., 
with a capital of £30,000, in £1 shares, to acquire 
the patent rights of an improved fire-proof column 
and stanchion combined, for building construc- 
tion, and improved flooring or decking for bridge 
work and building constructions; and also to 
acquire the business of engineers carried on by 
Messrs. Rammage and Son, The subscribers 
are :— 


W. Thorburn Wilson, 96, Queen-street, accountant 1 
J. Stevens, 37, Mantua-street, Clapham Junction 1 
G. J. Pocock, 4, Oswyth-road, Camberwell .. .. 1 
H. bg 96, Queen-street, commission agent 1 
H. H. Peters, 92, aqetunheroe, Peckham 1 
8. G. Goss, 48, Finsbury-circus, architect 1 


Table A will apply to the company. Solicitor, 
Mr, E, 8, Gover, P Queen-street. ; 








NortH-East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS.—Some time ago the Council 
passed a resolution giving powers to the graduate 
members of the Institution to form a graduate 
section for the pu of reading and discussing 
papers on shipbuil ing and engineering subjects 
among themselves, The first general meeting of 
this section was held at the Institution’s rooms, 
Newcastle-upon-Tyne, on Wednesday evening, 
November 20th—Mr. H. Macoll, one of the vice- 
presidents of the Institution, in the chair—-when 
the elected president of the section, Mr. Frank T. 
Marshall, delivered a most interesting address, of 
which the following is a summary:—He com- 
menced his address & explaining the reasons for 
the formation of the new section, viz., the reading 
and discussing of technical papers, and the arrange- 
ment of special visits to the various industrial 
works in the district, pointing out the great advan- 
tage of such opportunities to young engineers and 
shipbuilders, e said that he wished to make a 
few remarks on some of the first principles con- 
nected with engineering work generally, pointing 
out the importance of realising that all such prin- 
ciples came, in the first instance, from experi- 
mental investigation. The necessary data for the 
design of machinery and structures were discussed, 
and the absolute necessity of any designer first 
acquiring a thorough knowledge of the materials 
at his disposal was enlarged upon. Atten- 
tion was next turned to heat engines, a rough 
outline of their el tary diti of 
working being given, and the advantages of the 
steam engine pointed out. The resultsof acomplete 
trial of a steam engine were given, as illustrating 
the various — at which losses took place, and 
accounting for the small efficiency obtained when 
steam was used as a transmitter of heat energy 
to work. Special stress was laid on the fact that 
by far the larger loss was that accounted for by 
the heat given by the exhaust steam to the con- 
densing water, thus showing that what was 
apparently the greatest waste was absolutely un- 
avoidable, being a necessary evil of using steam. 
The losses from radiation, initial condensation, 
and high funnel temperature were also discussed. 
The next matter mentioned was the resistance 
and propulsion of ships, the growing importance 
of the subject being poin out, The experi- 
mental work of the late Mr. Froude, and of his 
E. Froude, was briefly described, 
special attention being directed to the important 
results on the resistance of ships which had been 
obtained by means of towing models, similar to 
the full-sized ships in an experimental tank. 








THE PATENT JOURNAL. 
CRS PE Et Tee of Gh Ce 


Application for Letters Patent. 
*," When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
ca. 


16th November, 1889. 


18,334, AccoucHMENT, &c., Paps, L. Arundel, London. 
18,335. SunsHape Umpretia Stick, R. Lipman, 


London, 
18,336. Pcates for Boots, H. F. Hall, London. 
18,337. Apparatus for Raisina Liquips, A. Bruce, 


‘Ow. 

18,338. Wee. Tires, J. Harrington and J. Hopper, 
London. 

18,339, Cuimngy Ports, J. Gingell and E, Stafford, 


mdon, 

18,340. InsuLATING ELEectRic Conpuctors, R. Punshon, 
A. H. Miller, and W. Muir, London. 

18,341. Mope of Fasteninec Buttons, E. M. A. Fraser, 
Glasgow. 

—— Sowinae Seep, C. L. and F. E. Woolheim, 


ow. 
18,843, Savery Appakatus for ELECTRICAL CONDUCTORS, 
Siemens Brothers and Co., London. 

18,344. Parntinc, &c., INDIA-RUBBER Batis, G. L. 
Hille, G. A. Audsley, and M. A. Audsley, London. 
18,345. Extractinc Fatry Matter from SUBSTANCES, 

H. A. A. Dombrain and O. Trumper, London. 
18,346. GLoves, H. A. and K. M. Haimes, London. 
18,347. Lawn Mowers, W. P. Thompsou.—{J. Braun 

and Sons, United States.) 
18,348. Bearincs, M. Lacombe, London. 
18,349, Makina-up Bars of Soap for ADVERTISING, A. E. 
ebb, London. 
18,350. DyNaMo-ELEcTRIC Macuines, J. H. Davies, 


rays. 
18,351. Cusnions of Bituianp TaBLes, J. Watkins, 
London. 


18,352. Cases for Topacco Pirgs, B. F. Hartzhorne 
and T. E. Halford, Chiswick. 

18,853, Tires for WHEE. Rims, J. H. Ball, Lee. 

18,354. Dyzinc YELLow CoLourine Martrers, B. Will- 
cox.—(The Farbenjabriken vormals F. Bayer and Co , 
Germany. 

18,355. Seconpary Generators, J. D. Gibbs and 
E. Fesquet, London. 

18,856. AMMONIACAL Sats, E. Bowen, London. 

18,357. Licutinc Gas, C. L. Clarke and A. B. Briggs, 
London. 

18,358. ADVERTISING, F. Day, London. 

18,359. VaLves, I. B. Harris, London. 

18,360. Dynamos, W. R. Renshaw, London. 

18,861. ELecrric Meters, 8. Z. de Ferranti, London. 

18,362. ELecrric Locomotives, &c., 8. Z. de Ferranti, 
London. 

18,363. Macazine Fire-arms, U. Marga, London. 

18,364. InpicaTine Speep of Macuings, H, 8. Barron, 
London, 

18th November, 1889. 
18,365. Seconpary Bartrerizs, J. B, Entz and W. A. 
, Manchester. 

18,366. SaucePans, J. Higson, Manchester. 

18,367. Spinnina Toy for Piayine a Game, E. J. 
Trevitt, Birmingham. 


a) aa Sprinos and Cuecks, A. J. Thurman, 
am. 
18,369. CoLLaPsIBLE BepsTeaps, C. H. J. Clayton, 
London. 


01 
18,370. SHEDDING Motion of Looms, J. Wormald and 
G. Washington, Halifax. 

18,371. Looms, J. Wormald and G. Washington, 


ax, 

a° = Apparatus for Raisinc Sanp, P. Hampson, 

18,373. Corn ActuaTep Macuings, E. ©. J. Devis, 
Birmingham. 


18,374. PHotograpH VieNeTrers, &c., T. A. Mase, 
Norwich. 


— oe &c., for Supportine Tasies, H. Cope, 


ngport. 

18,376. BicycLe Frames, N. B. Dennys, London. 

18,377. Signa, and TeLEGRAPH Apparatus, R, Arm- 
s' ¥ wade, \. 

18,378. Stipe Vatves of Steam Encines, H. B. and 
R. 8. lish and T. Windus, London. 

18,379. SeL¥r-o1Linc WHEELS, J. Trippett, Sheftield. 

18,380. GLOBE-HOLDERS, G. H. Barnes, Birmingham. 

18,381. BAROMETERS, T. G. Normanton, Barrow-in- 
Furness. 

18,382. Mecuanicat Wasuer, W. G. Hanna, Belfast. 

18,388. Sprinc Hooks, W. 8, Smith, London. 

18,384. Automatic Spring Dravcat ExcLupeR, A. 
Fitton, Manchester. 

18,885. Foo SiaNaLLine on Raiiways, J. Sutcliffe, 


eighley. 

18,886. Porrers’ Printinc Macaines, A. Fielding and 

?. Hill, Tunstall. 

18,387. Apparatus for Appinc Numbers, &c., R. W. E. 
Whitehead, Hull. 

18,388. ToBacco Pips, T. Shaw, Huddersfield. 

18,389. Horszsuors, R. Andrew and W. Taylor, Man- 


¢ r. 
18,390. Stove and Vesset for Hearine Water, J. W. 
and D. C. Thomas and F. 8. Harbidge, Cardiff. 
18,391. FitTerinG Beer, H. Stockheim, Liverpool. 
18,392. Bopsins used in Spinnino Yarn, J. V. Eves, 
Manchester. 
18,393. Hanp Apparatus for ExTINGUISHING FIRE, 
A. W. Pemberton, Manchester. 
18,394. PREPARING Prrns of YARN for Weavine, J. V. 
Eves, Manchester. 
18,395, DIFFERENTIAL Mecuanism, W. E. Marching- 
ton, Manchester. 
18,396. Topacco Pirz, L, F. R. Monsch, London. 
18,397. Dentax Enoines, J. Ellis, London. 
18,398. Mor or Broom Twirier, W. Fenemore, 
London. 
18,399. Vessets for Storine Fiuvips, E. J. Greenfield, 
London. 
18,400. ‘‘ French FotperR” Spectacies, F. Nowlan, 
ndon. 
oo cee Curprers for Sueep, P. Ashberry, 
e' q 
~— Rotary Enoines and Pumps, J. Morgan, 
don. 
18,403. Makino Horse Natu Bianks, C. Bejot, London. 
18, — Toy Track and Bicycies, F. W. J. Palmer, 
ndon. 
18,405. Tosacco Pires, A. J. Wickham, London. 
18,406. Printers’ Rotter Mou.p, L. H. P. Powell, 
ndon. 
“ Tires of VeLocirpepes, W. T. Shaw and A. 


ndon. 

18,408. Ear Prorecror, A. C. Herts, London. 

— Poriryine Water, A. Grant and A. and J. 
c 


» London. 

18,410. CarriaGEe Sprines, H. Arkell, London. 

18,411. Flame Guarp, 8. Ford, London. 

18,412, Clorugs Pres, A. M. Clark.—(@. A. Le Baron, 
Canada.) 

18,413. SEwine Macuines.—(The Willcox and Gibbs 
Sewing Machine Company, United States.) 

— Evecrrica, Tramways, &c., J. Hopkinson, 


on. 
18,415. Batu Puzzue, C. Judson, London. 
18,416. APPLIANCE for [NFusions of Tea, J. A. Smith, 


mdon. 
18,417. Coin Reaisterine Devices, F. J. White, 
London. 
18,418. SuraicaL InstrumENTs, &., A. E. Davis, 
on. 
18,419. Hoxper or Stanp for Douus, F. M. Schilling, 
London, 
—_ Cocoa-nut Fisre for Stasies, H. E. Pritchard, 
nm 


on. 
18,421. Apparatus for Markino Timer, F. B. Lane, 
mdon, 


18,422. Pans for Supportine Curtains, C. 8, Foster, 
on. 
18,423, Pin Cusnion and Rext, J. H. and C. 8. Cross, 


mdon. 

18,424. Furwaces of Borters, H. H. Lake.—(J. X. 
Paddle and C. V. de Velde, Belgium.) 

18,425. Hair Pins, A. J. Howard, London. 

18,426. Pencit Cases, B. Kollisch, London. 

18,427. Hotper for Drawixe Pornts, P. Bouveron, 
London. 

18,428, Sirtinc CinpeR Asues, &., F, G. 8. Ham, 
London. 

18,429. PoxisH Composition for LeaTHer, H. Joyce 
and W. Slade, London. 

18,430. Magazine and other Fire-armMs, P. Jensen.— 
(0. H. J. Krag and B. Jorgensen, Norway.) 

19th November, 1889. 

18,431. SckEw Propeiers, C. Inwood, Gravesend. 

18,432. LeTreREeD Pastities, W. T. Cooper, London. 

18,433. ComBinep STRETCHER and Protector for 
Trousers, T. H. Oswald, Manchester. 

18,434. Preparation of DisutpHones, G. Lunan, 
Edinburgh. 

18,435. Pen and Pencit-casgs, F. C. Danvers, London. 

18,436. Fruit Tree Insect Protector, J. Hiam, Bir- 
mingham. 

18,437. Type Waivers, G. H. Lasar, London. 

18,438. HanDLEs of Reversinc Ro.iers of WRINGING 
MacuINEs, W. R. Hatton, London. 

18,439. RecorpInG StrEeNaTH of an Exectric Cur- 
RENT, W. H. Dines, Esher. : 

18,440. Type Writers, G. H. Lasar, London. 

18,441. InsTANTANEOUS WaTER Heaters, W. J. Righton, 
London. 

18,442. VeLocipepe WHEELS, F. Vennell, London. 

18,443, RevoLvine BicycLe Jack and Sranp, Ww. O. 

‘bitter, Thra; n. 

18,444, AscKRTAINING Distances, H. 8. 8. Watkin, 
London. 

18,445. ALBuMs, P. Ockenden, London. — 

18,446. Direction Labxxs, A, Wilmot, Bristol. 

18,447. Construction, &c., of Kar.ways, R. Hudson, 


mdon. 

18,448. CaEckiNne the Srreap of Fire, J. Bowker, Man- 
chester. p 

18,449. Jorsinc Paster Siass for Watts, A. Braid, 


ndon. 

18,450. RoTaTING CHAIR-BED-EQUIPOISE-EQUIPMENT, C. 
Loader, Bath. } 

18,451. Aim Spreapers for Lamps, I. Sherwood, jun., 
and F, Sherwood, Birmingham. 

18,452. Burners for Lamps, I, Sherwood, jun., and F. 
Sherwood, Birmi am. 

oe ae for Lime Licut Jets, H. Staniforth, 


effield. 

18,454. Dryinc Grain, Matt, &., W. F. 8. Holt, 
Bradford. ‘ 
a oe FIRE-RESISTING Linincs for WALLS, A. Braid, 

Lon 


on. 

18,456. Borriine Liquors, B. Cooper and G. H. Smith, 
anchester. : 

18,457. CoIN-FREED Macuines, E. C. J. Devis, Bir- 


mingham, f 
18,458. Pianorortes, Orcans, &c., J. Ainsworth, 


caster. 

18,459. Mecuanism for Drawinc Curtains, M. Long- 
ridge, Manchester. 

18,460. DisinFEcTANTs and AnTisEpPTics, M. Hargreaves, 
Liverpool. 

18,461. Gas Burners, A. Leech, London. 

18,462. InveRNEss Capes, R. Beaty, Manchester. 

18,463. Proputsion of Ramtway Cars, L. Vallet, 


mdon. 
— Conpensinc Macutnegs, J. and H. Stanhope, 
Lo 


mdon. 

18,465. Sturrinc Boxes, H. H. Lake.—({7. Tripp, 
United States.) 

18,466. Improvep Grain Binpers, W. H. Berry, 
London. 

18,467. Sirtinc or ScreeninG Macuine, H. J. Lye, 
Crewkerne. 

18,468. Lapres’ CuaTe.ainss, A. C. Herts, London. 

18,469. Rartway Cuairs, J. Ireland, Dundee. 

18,470. Knure, &c., Hanpies, J. Unwin, Sheffield. 

18.471. Makina Meta, CYLINDERS, W. Crawford, 
Glasgow. 

18,472. DiscHarGE VaLves, J. Shanks, Glasgow. 

18,473. SHow Carps, J. E. Mills, Manchester, 

oe SANITARY Fiusuine Apparatus, G. E. Arnold, 

'8-On. ‘ 

18,475. Watcu Sranps, H. Haes and H. Hart, London. 

18,476. ATTRACTING ATTENTION to ADVERTISEMENTS, T. 
McGrah, Sheffield. 

18,477. AcruaTinc CaRRiaGeE Locks, E. R. Wethered, 
Woolwich, 

18,478. Scoot Desks, J. Youngs and J. Brown, 


ndon, 

18,479. CARRIAGES for ORDINARY Roaps, M. R. Krook, 
mdon. 

18,480. VentiLaTors for Winpows, &c., G. R. Buffham, 
mdon. 

18,481. Szconpary or StoracE Batrerigs, C. Payen, 


on. 
18,482. Szamine of Kwyitrep Fasrics, R. Jackson, 
mdon. 
18,483. Gamse, W. P. Thompson.—(G. F. Newland, 
United States.) 
18,484. Wasninc Knives and Forks, P. Graham, 


verpool. 

18,485. Croaxs, W. P. Thompson.—(M. BE. Ambery and 
J. Wilbur, United States.) 

18,486. Recisterinc Receipt of Money, C. E. Stone, 


ndon. 
— — H, H. Lake.—(G. M. Fiske, United 
tates. 
18,488. SpRay Lamps, A. Shedlock, London. 
18,489. Lamps, E. Culver, London. 
18,490. Matrices for Castinc Printine Puates, A. 
Sauvée, London. 
18,491. Lamps, C. E. Green, London. 
18,492. Binpine Sueets of Music, &c., T. W. Jones, 
London. 
_— Bricks, H. H. Lake.—-(G. M. Fiske, United 
tates. 
18,494. Feepinc Macurnes for Canpine Enornes, L. A. 
eckham, London. 
18,495. Hos Nats, W. R. Wilcox, London. 
18,496. PULVERISING MacHINEs, H. H. Lake.—( The Hon. 
» Wiman, United States.) 
18,497. Tor Strirrinc WinpER, C. A. Mason, London. 
18,498. Descriptive Compass, L. Vergnano, London. 
18,499. Horse Ciorus, J. Dessauer, London. 
18,500. SHEaves for FisHinc Boats, W. L. Mitchell, 
jun., Glasgow. 
18,501. Rippon Hoipers, 0. G. Smith, London. 
18,502. Burnine Coat, &c., E. Fales, London. 
18,508. Piastics, R. W. Johnson, London. 
18,504. JournnaL Boxes or Bearines, J. F. Morell, 
London, 
18,505. Bezr Extractors, T. H. Howard, London. 
18,506. Locomotive Enornes and Boiiers, F. C. 
Winby, Londor. 
18,507. Boots and SHogs, C. de Nottbeck, London. 
18,508. FasTgNER for Szounine Parsrs, C. 8, Foster, 
London. 
18,509. PepestaL WatTerR-cLosets, R. G. L. Burn and 
J. Macdonald, London. 
18,510. Pumps, W. Stainton and A. J. Fairfax, London. 
18,511. Hor Arr Enornes, W. Stainton and A. J. Faii- 
‘ax, London. 
18,512. Dismsrectants and Droporisers, J. Price, 


London. 

18,518. Venicte WuHeEeEts, J. C. Fell.—(J. B. Loit, 
United States.) 

18,514. TrEapLE Motion, J. E. Adams and G. W. 
Patterson, London. 

18,515. Power Stoners for Venicizes, J. H, Boom, 


mdon. 
18,516. Extractinc Iron from Syrups, F. M. Lyte, 

London. 
18,517. Azo CoLtourinc Marrers, B. Willcox.—(The 
Farbenjabriken vormals Freedrickh Bayer and Co., 





Germany.) 
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18, sis. Bive Corours, B. Willcox —(The Farben- | 18,612. Prosscrires, G. ©. Marks. —(G@. H. Ogilvy, | 18,710. Ostarnina Gotp from Orgs, D. W. Cuthbert, | governor P! by means of bent lever ¢ ¢, cam d, roll ler yl, 
n vormals F. Bayer and Co., Germany.) America. Glasgow. a ence ae Te h}, valve rod s, and sprin valve 
18.519. Dvateo CoLousine MATTERS, B. Willcox.— | 18 618. Rotary Enaine, F. Lister, Keighley. 01. Ve VevocirEpEs, W. C. Burton, Flixton, near | E, conn chamber K a with mixing » ER 
(The Farbenfabriken vormals F. Bayer and Co., Ger- | 18,614. Bee and Suor Manuracturine, T. Vickers, anch, and vaporising chamber r, which receives its petroleum 


many.) 

18.520. Saret-curr Prorsecrorn, J. H. Greenwood, 
London. 

18,521. Tecersone Recetvers, H. T. Tallack, London. 

18,522. Conrrotiine Suppty of Warer, &c., H. Faija, 


on. 
18,523. Exurprrinc Paotrocrapss, &c., J. T. Leighton, 
Londo: 


on. 
18,524. Saoxine Pires, W. C. Cartmel, London. 
18, ~ Baxi Castoas for FURNITURE, A. R. Hulme, 


ion. 

18, 326. Transmission of TeELecRapPHic S1enaxs, H. H. 
Lake. —(S. D. Field, United States. 

. Hose and other Articizs, 8. Davis, F. Moore, 
i. Coltman, and J. Shelton, London. 

18.528. LIxiviaTion of Mareru.s, H. H. Lake.—(la 
Société Anonyme des Parfums Naturels de Cannes, 
France.) 

18 529. Stitis, W. T. Walker, London. 


20th November, 1889. 


Gas METERS, 1" Cowan, nL. ee 

Easexs, W. FS . Holt, Bradfi 

18,532 Murine Wences, G W. Elliott, Sheffield. 
18,533. SHow-casg, J. Heaton and 8. A. Taylor, Bir- 


mingham. 

18,534. Agriat Toy, W. H. Bagley and E. Taylor, 
King's Heath. 

18,535. UmBrecya Sticks, W. 8. Critchley, Bradford. 

18,536. GLove and Boor Fastener, A. M. Blades, 
Northwich. 

. Busnes, &c., for Barrets, J. P. Richardson, 


~— ComBINATION Grutet VENT am J. R. Wil- 
liams and A. J. Lester, Birm 

18,539. Connectine Door and other Kwoss, W. H. 
‘Aston and J. Clackson, Birm 

18,540. Pennotpers, H. Whitfiel _—_— sur-Mer. 

18, —. PRODUCTION. of Dats and other InpicaTors, 

A. H. Woodward, ham. 

18,542. Furnaces of STEAM Borers, F. H. Shuttle- 
worth and J. Clegg, Manchester. 

18,543. Fire-ticuters, J. E. Butterworth, Manchester. 

18,544. Saucepans, &c., J. Higson, Manchester. 

18,545. Comprvep Easer and Skercuine Taste, W 8. M. 


G Burslem. 
18,546. Stzam Traps, J. S. Stubbs and 8. H. Stubbs, 


anchester. 

18,547. Compourp for Usz in Puxorocrapuy, B. 
Jumeaux, Manchester. 

18,548. Metatiic Banps, W. Hughes, Birmingham. 

18, 549. Lips for Jues, H. C. Kent, London. 

18,550. Evecrric Heaters, E. Simpkin.—(W. L. 
Burton, United States.) 

18,551. Arrows, J. B. Stoner, London. 

18,552. Music Cases, A. C. Hill, London. 

18, = Metatuic Keys for Ralts, R. Hundleby, Shef- 


18,554 CoLiectiox, &c., of Discnarc#s, F. Kornmeier, 


18,530. 
18,531. 


Lon jon. 
— Dressmakers’ Companion, B. McClure, Lon- 


ion. 
— Empossep Piates for pore. Artistic 
Company and‘W. J. Michels, Lond 

18, 3 Practice of SMALL-aRMs, R. Morris, 1 London. 

18, 7558. Tosacco Pirss, C. 8. T. Molecey, London. 

18, "559. Apvertisinc, G. Farquhar, London. 

18,560. Nove, RECREATIONAL Game, A. Watson and 

R. J. Hooper-Rastrick, London. 

18,561. Watcn Fuser Cuam River Extractor, J. F. 
udwig.{L. W. Ludwig, New Zealand. 

18,562. a for Smoxrne Tosacoco, C. E. E. Clark, 


18, a Gas Economisine, &c., Macuine, C. J. Clamp, 


18,564. — Hest, &c., W. Smith, Northampton. 
18, 565. TROUSER STRaps, F. E. Taylor, London. 
18,566. eee Woot, P. Cantillon and L. Hubert, 


18,567. —_ Rises for Sprives, W. McLaren, 
London. 

18,568. AXLe-Boxes and Brarines, G. Wilkinson, 
London. 

—, Packine, &c., with Merat, E. T. Truman, 


on 

18,570. Surp’s Bertus, E. Lawson, London. 

18,571. Conpurts for Erecrric Licut, &c., J. C. 
Richardson and H. McKenna, London. 

18,572. ADVERTISING on WHEELS of VeuHiczEs, J. 8. 
Foster, London. 

18,573. Burros AtracuMents, J. H. Anderson, London. 

18,574. Sweepers, R. don. 

18,575. SareTy SappLe Bars, Fr. = Nicholls, London. 

18,576. Carnpine Encrves, G. Paley, London. 

18,577. Tosacco Pires, Ww. G. Newton, London. 

18, 578. Reoisterinc the Consumption of Evecrric 
CURRENT, 8. W. Maquay, London. 

18,579. Topacco Pipzs, R. Smith, London. 

18,580. ReversipLe Retease Hooks, R. J. Markhaia, 
London. 

18,581. Recovertinc Tix from Sotvtions of Tix 
Oxipes, J. Shears, London. 

18,582, TRANSPARENT Rewier Picrures, W. Hagelberg, 
London. 

18,583. Optica Lanterns, A. Hughes, London. 

18,584. Cameras, W. R. Baker, London. 

18,585. VeELociPEpges, A. J. Samuels, em. 

18,586. Door Locks, H. Grefen, Lon: 

18,587. Spour Prorecror, E. Siete —(J. W. 
Williams and W. F. Hewitt, New Zealand.) 

18,588. OSCILLATING MovEMENT for Puzzizs, E. de L. 
Bird, London. 

18,589. Process of Backrye Sitverep Grass, J. Mil- 
lard, London. 

18,590. Lapres’ Dress Stanps, P. Neil, London. 

18,591. Feur Hats, T. Townend, J. Eaton, and A. P. 
‘ownend, London. 

18,592. TREATMENT of SoFT Soaps, J. Y. Johnson.—(L. 
Genevois, Italy.) 

18,593. Pownan| Bacs for Toi.et, J. Y. Johnson.—{L. 
Genevois, Italy.) 

18,594. Mernop of Makino Stup Buttons, N. Mitchell, 


on. 

18,595. NoveL ARRANGEMENT of Lapres’ Costumes, C. 
. Morris, don. 

18, (506. Maworacrons of Casxs, &., A. Fruhinsholz, 


ge Pe.iets for Carrripcss, C. 8. Bailey, 
on. 
pa Macurves, C. J. Miles and W. Spiers, 


on. 

18,599. Propuction of Cuarcoat, &c., A. J. Boult.— 
(L. Swillinger, Austria.) 

18,600. Sirtinc Waeat, W. P. Thompson.—({C. Braun, 
Germany.) 

18,601. Rounpasovuts, &c,.J. E. Farro 


oct 


18,615. ‘tose. Gairrine Harr-Pin, W. Halliday, Teelin. 
18,616. Arr-TicHT Canisters, &c., P. Hook , Bir- 


18,617. Propucine Tissues with Patrerns, N. Reiser, 
Manchester. 

18,618. CompinaTion Coa. Saver, &c., J. Parkin, 
Sheffield. 


no Bicycie <7 Fasteninos, F. Cooke and J. 


ardy, 
18,620. Bic x J. McHardy, London 


18, 621. Iurrations on EarTHenware, J. “Middleton, 


iw. 
18,622. Froor Licuts, M. O. Davidson, Gl: ; 
18,623. Norsetess Tires for Wsere.s, J. McQueen, 
Manchester. 
— Srop-motion for Carpina Enorngs, J. Boon, 
an ; 
18,625. Insuninc Rattway Passencers, C. Colwell, 
rleston. 
i. Vapour Lamps, J. Cockburn and J. W. Peebles, 
18,627. ae Fue , C.G. 8. Hills and G. Paine, 
Rochester. 


18,628. Makino Paint, &c., L. T. Thorne and Brins 
Oxygen Company, London. 
nae See for Pans and Kerrves, J. Mitchell, Man- 


18,630. Caps for Exps of Loom Larues, J. Jucker, 
anchester. 
18,681. GasaLiers, H. Humphrics, Birmingham 
18 632. Revo.vine Ciutcues, A. M. Vereker and 8. 
M. Yeates, Du 
18,633. CanpLestick, E. G. Stidder, London. 
oy y Lens Mount, W. C. Chipper, London. 
635. Srretcuine, &c., Trousers, J. J. Bennett and 
Ww. , London. 
18, 636. Ratsinc Bewack, I, Shone, London. 
18, "eee Iutvminatinc Rounpasouts, T. Hurst, 


don. 
nes. Driving ExecrricaL Veuicies, A. Dickinson, 
18,639. Cases for Hotpine Specracies, W. H. Parker, 
on. 
18,640. Eyz Princes of Optica InstruMENTS, W. Good- 
ion. 
18,641. Wer Gas Merens, W. A. M. Valon, London. 
18,642. Propucinc Gum Resin, C. Lahnsen and C. 
Feuer] 
mon. SEPARATING 
18,644. ARNEsS for CanRiaGE Horses, G. M. Mount- 
ford, Li 
18,645. ELecrion T. Mills, London. 


Frrrines, 
18,646. Pipes for Smoxine, V. A. Pernet, London. 
18,647. Rotuiers for LirHocrarHic Printine, J. T. 


Scasrances by Means of Sreves, 


t and R. Wallwork, Manchester. 
18,648. Toy, W. Kendon, London. 
18,649. Toy, W. Kendon, London. 
18,650. Crocxs, W. Kendon, London. 
18,651. Conpuctine, &c., Etectric CURRENTS, J. A. 
McMullen, London. 
2. Lanterns, E. Edwards.—(The Firmof Georgi 
and Bartsch, Germany.) 
a. Decoratine in Bas-revier, MclI. J. D. Carter, 


jon. 
18,654. Device for SiaNaLtisc Cuances of TEMPERA- 
Ture, R. H. Gould and E. Ubrig, London. 
— ArraNoinc Winpow Draperiss, E. Fiedler, 


18,656. OperaTiInc Raitway Brakes, H. J. Haddan. 


18,657. VELociPepss, F. minger, London. 
18,658. Fire-piaces, F. Hollman and P. Maruschke, 


on. 
18,659. Bi T. Murphy, Deal. 
18,660. Heatine, Metat, C. Davy, London. 
18,661. WasHinec and Dryinc Macuines, F. Vinten, 


jon. 
18,662. Acruatine Raitway Sienaxs, J. P. O'Donnell 
and W. Smith, London. 
~~ Rattway SIGNALLING Apparatus, J. P. 
O'Donnell and W. Smith, London. 
1 a the Sxirts of Dresses, W. P. Kelley, 


18,665. Rockinc-HorsE Toys, B. Thompson, London. 

18,666. GLOVE Fasreninos, F. Sohr and G. Jordan, 

18, co. Burren Cxuvurn, A. Daul and M. Major, 

ion. 

18,668. OversHogs, R. Savodnik, London. 

18,669. Borne Rock, F. Ulrich, London. 

18,670. Toorn-Picks, H. C. F. Oehlecker, London. 

18,671. Hanpwes for Stoves, &c., H. Gisser, London. 

18, "672. Doors of Hansom Cass, H. B. Sewell, London. 

18, 673. GasHOLpERS, J. Stevenson, London. 

18,674. Epoz Runners or Miiis, A. E. Reed.—(A. 
Abadie, France.) 

18,675. Bepsrgaps, A. D. Brown, London. 

ee Automatic Toy and Game, F. Redman, 


on, 
18,677. Treatment of Sewace, W. B. Kemshead, 
London. 


18,678. Fasteninc Suogs, B. E. Crowe, London. 

18,679. Currine-orr the Enps of Cicars, J. M. 
ick, London. 

— DyYNAMO-ELECTRIC H. 


on. 

18,681. Game of Sxru, C. A. Leslie, London. 

18,682. Pez.ine, &c., Roots, G. Hughes.—(J. Eugene, 
France.) 

18,683. Lirts, E. Duncan, London. 

18,684. Rest for Front of a Hansom, R,. A. Edwards, 


on, 
18,685. TaBLEs with Jomntep Tops, A. C. F. Balny, 
Lond 


on. 
18,686. Pipgs for Tosacco, C. Vallot, London. 
18,687. RemovaB_y Corxnectinc Books with Covers, 
G. Parker, London. 
18,688. Packine Hats, I. Fluss, London. 
18,689. WasHinc Puotocrarsic Sitver Paints, B. 
Acres, London. 


22nd November, 1889. 


18,690. BotrLe-storrers, G. H. Jones, London. 

18, 691. Metat SHOE ; Prases for Bacs, R. H. Risk, 
Manchester. 

18,692. TraveLuinc Trunks and Boxsgs, J. Tonry, 
Wolverhampton. 

18,693. Boox-HoLpER for Pianorortes, &c., T. Foxley, 

we. 

18,694. Gas and other Enornzs, J. F. and R. H. Shaw, 
Manchester. 

18,695. Se.t¥-cireansrnc Topacco Pires, B. Gale, 
Horbury. 

— Serrinc ARITHMETICAL Exercises, 8. Robins, 


MACHINES, Hauser, 





18, 602. Brake Mecuanism, A J. Boult (Pe 6. Back- 
Mann, . 





21st November, 1889. 
18, ed Sasu Corp Fastener, J.C. Balmforth, Notting- 


15,604. MEASURING <q Pe ae Perry, C. E. Holland, 
and . B. Bourne, 

18,605. Reex for Woot, SILK, &c., B. W. Hornblower, 
Birmingham. 


ng’ 
18 pee Gaver for Measurinc Woot, &c., T. R. Dix, 
cton. 
18,607. Universal NicHt Latcx, G. Dawes, Willen- 
18,608, Compensator for Sicnat Wires, J. W. Hartley, 
1 bioke-on- Trent. 
8,609. Curtinc Puotocraruic Prints, B. Jumeaux, 
anchester. 
18 610. StraicHTENING the Human Ficure, F.C. Noar, 


an . 
18,611. Spanners, J. Mackenzie and G. Sonnenthal, 
Yarm-on-Tees. 





18,697. PortaBLe Copyine Presses, G. F. L. Giles, 
Southampton. 
Ves Priates for Cuitpren’s Use, &., W. H. Brook, 


— aoe Vecreranies, M. F. C. and F. R. 

ker, 

18,700. ‘Birra Cetis, T. W. and A. H. Watson, 

18.701. _ Impure Hyprocuoric Acip, P. 
Naef.{(G. Lunge, Switzerland.) 


18, 702. Bau Vatves, M. 
18, 703. 


Birmingham. 
18,704. . Frames, T. Smith, J, Smith, and W. 


ugh, London, 
18,705. ApveRTISING, J. Wright, Liverpool. 
18,706. FLoor Coverine known as CORKOLINE CaRPET, 


F. Flynn, ly. 
18,707. MovaBLe PLatrorms, T. R. Weston, London. 


18,708. Minzrs’ Savery and other Lamps, T. Schéner, 
18,709. Cap for Oi Cups, &&., W. J. Jones, Canada. 


Syer, London. 
-RESTS for VEHICLES, &c., W. B. Wearing, 





18,712. Cowsncriox for Exvecrric Lamps, J. B. Verity 
and J. 0. Girdlestone, London. 

18,713. Raine Wing, F. J. Young, London. 

18,714. Gas Propvucers and ‘URNACES, G. Scott, 


lasgow. 

—_, ConDENsER for Nicoting, J. G. 8. Cunnington, 
ndaon, 

18,716. Canp.estick, J. Findon, London. 

18,717. Luspricatine Axces of Carriacss, J. Samson, 


ndon. 
18,718. Apparatus for Bieacuine Yarn, P. Thomas, 


mdon. 

18 719. Bueacnine and Wasuina Fasrics, P. Thomas, 
London. 

18,720. Lockine Swircuses, J. P. O'Donnell and W. 
Smith, London. 

18,721. Catcnine Mice or Rats, H. Harvey, Rich- 
mond. 

18,722. Mecuanicat Toy, F. Shelley, Crediton. 

18,723. DsTacHABLE VER for UMBRELLAS, 
Robinson, Boston, U 8. 

18,724. ATTacHMENT for Pens and Pencits, J. Halley, 
London. 

18,725. Suspenpinc Trousers, &c., C. J. Ross, 
London. 

18,726. Carriace, &c., Lamps, B. M. Peyman, London. 

18,727. Cuarce for Guys and Fire-arms, W. L. Wise. 
—-(S. von Romocki, Prussi.) 

18 728. ~~ ‘ecm of Sreet, &c., A. 8, Ramage, 
Live 

18,729. . “HAND Basin, R. W. Martin, Liverpool. 

18, 730. Susstitute for Woop or Leatuer, W. P. 
Thompson. —(C. Heepe, Prussia.) 

— witch Pornts for Raitways, W. P. Thomp- 

P. Neven, Belgium.) 

18,782, 8 TEAM GENERATORS, J. M. Newton, Man- 

ec 


18,733. Looms for Weavino, L. H. Marsden and J. H. 
Frost, Manchester. 
18, ve Banps for Braces, &c., L. H. Marsden ani 
H. Frost, Manchester. 
1sTas * Lemon Squerzers, W. B. Stanley, London. 
18,736. Cots and Bepsteaps, E. Longley, London. 
18,737. Hotper for Maocniryina Guasses, 8. Saks, 


A. J. 


don. 
738. Percussion Fuses for Prosectives, A. Martin, 
London. 
18,739. Printinc from Roxuers, J. Kerr and J. N. 
Wilson, London. 
18,740. CovupLines, F. King, London. 
18,741. Puncuina Mera, Sieerers, &c., C. While, 


18 


London. 
18,742. Vineoar, L. T. Thorne, E. Luck, and Brins 
Oxyg en Company, London. 


18,743. CaBLe for + eee Conpuctors, 8. Pitt (4. 
Dey, United States.) 

18,744. ArtiriciaAL Stonz, C. D. Abel.—(The Actien 
‘Gesellschaft Siir Asphaltirung und Dachbedeckung 
vormals Johannes Jeserich, Germany. 

18,745. REGISTERING MECHANISM, R. Jewell, London. 

18,746. IonrTING APPARATUS, CG. D. Abel. "(The Gas 
‘Motoren Fabrik Deutz, Germany.) 

18,747. RarLway SIGNALLING Apparatus, W. Andrews 
and W. H. Parker, London. 

18,748. MANUFACTURE of Rippon, &c., M. Heimann, 


don. 

18, * son agpgmmmaa FLoor-cLota, &c., D. N. Melvin, 
Lon 

18,750. Dress Forms, G. Speke, Loudon. 

18,751. Dinner P ates, G. Speke, London. 

18, a Tonos for eee | urFins, &c., A. Foster, 
Lo 

18, _ Covenmmas for Sitk Harts, E. R. Bartholomew, 

18,734 * Heaters, R. M. A. and M. Kerr, London. 

18,755. Piatres for Seconpary Batrerigs, A. Recken- 
saad London. 

18,756. derenawes for Kituinc Insects, F. Sherer, 


London 
18,757. Tacmns, G. P. Dineen, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





411,756. Device ror Benpinc Meta Pipe, H. M. 
Brigham, Brookiyn, N.Y.—Filed July 13th, 1889. 
Claim —(1) A tapering spiral coil of wire for bending 
metallic pipe. (2) A tapering spiral coil of wire for 
bending metallic pipe, having the surfaces of the wire 
forming the exterior of the coil somewhat flattened. 
(3) A tapering spiral coil for bending metallic pipe 





constructed of wire, having a flat or plane surface on 
the side forming ths exterior of tho oot. B.tS. 


for bending metallic 
wire, rene flat or pass flee sa The sl side formin, 
the exterior of the the edges of su 


pe mg ny ht tate Bh on q 


412 228. Perroteum Motor, A. Altmann and F, 
Ktippermann, Berlin, Germany.—Filed April 24th, 


1889. 
Claim.—({1) An exploding chamber v, with the cool- 
ing —— — from the cooling jacket W! of 
cat Cc combination wi' e non-cooled 


pa dh c 
DRET SIE: 


the wo ew wm the 
petroleum, advemcuueeer (2) An 
v, in tion with a tube K 
with the valve B and with the chamber K, having the 
valves f and (7, and the igniting tube z, the latter 
being in connection with the outlet valve g, in combi- 
nation with the mixing chamber M, ha’ an air- 
suction inlet L and ovens chamber r, latter 
pay pee | by a flame and being in connection with 
guiding the fluid into the vay chamber 
1, for ie com!’ 
for the purpose described. @) = tion of 
an explosion chamber 2, ha’ ter-cooled jacket, 
with chamber K a, having ve <e governed by a 








supply through’regulating valve p? — suppl 

K a further connec’ by means of valve ro | ripe 

ber K with — tube z, in the manner and for the 

ie ly as described. (4) The combina. 
ion of a non-cooled chamber K a, ad joining the water. 

cooled explosion chamber v, having a valve E openin, 

—{ the =e mber M and vaporising chamber ; 8 

auction 2, with Beige pump »p, havi: 
a suction v: ny “y i pene by a 3] and aving 
piece h with the valve-rod s bole spring s3, and a 


it 


— 





a 




















delivery valve sl, balanced by a spring s°, in the 
manner and for the pul substantially as described, 
(5) The combination of the |non-cooled chamber K a, 
having a valve /, connecting it with the igniting tube 
2, a valve /7, valve-rod /%, spring F!, cross-piece h, with 
the chamber K}, having outlet valve g, Valve- rod g’, 
and spring g, "and with a water-cooled explosion 
chamber v, in the manner and for the purpose 
described. 


411,555. Apparatus ror Burnino Coat anp Hypro- 
CARBON FUEL 1m ComBINATION, A. Mason, Brooklyn, 
U.S. —Filed September 8th, 1888. 

Claim.—(1) In a _, furnace, the combination, 
with the fire-box provided with an upwardly-curved 
deflecting plate located about mid-way of the fire- 


box, a pulverised-fuel injector communicating with 
the rear portion of the fire-box ite the deflecting 
plate, and an oil, steam, and injector communi- 


cating with the front of the fire-box on a different 
ee from that of the pulvised fuel injector, substan- 
y as described, (2) Ina boiler furnace, the com- 





bination, with the fire-box having an arched roof 
terminating in a depending deflecting plate located in 
front of the rear of the fire-box, and an upwardly- 
curved deflecting plate located about mid-way of the 

-box, a pulverised fuel injector communicating 
with the rear portion of the fire-box opposite the de- 
flecting plate, and an oil, steam, and air injector com- 
municat: with the front of the fire-box on a dif- 
ferent plane from that of the pulverised fuel injector, 
substantially as described. 


412,651. Draw Vatve, Mi F. McElroy, Lansing, Mich. 
—Filed May 27th, 188 
Claim,—{1) In a valve of the kind described, a sup- 
ss ey ar onan aperture formed in the face of 
The valve seat independent of the valve disc, whereby 
febeed guide opening is left for the escape of the con- 
ed fluid, substantially as described. (2) In avalve 
of the kind described, in combination with the 
inclined valve seat, the slot opening formed in the 
face of the valve seat, the screw-threaded spindle to 
adjust the size of said ppening, arranged substantially 
at right angles to the inclined sides of the disc, sub- 


R “zy 


Sura 
ree 
SY 


SM) 


Ul 





YUMMY) 


stantially as described. (3) In a valve of the kind 
described, the combination, with the inclined valve 
seat, the slot opening formed in the face of the valve 
seat and the screw-threaded —< adapted to adjust 
~ size of said {Pening, of the stuffing-box around 

id spindle and of the wrench-hold, said spindle 
i substantially at right angles to the inclined face 
of the disc, substantially as described. 











Dec. 6, 1889. 
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PRACTICAL ILLUSTRATIONS OF DYNAMICS. 
By A. G. GREENHILL, F.R,S, 
No. VI. 


Work, Power, AnD Horsg-Power. 


VIL. The preceding illustrations have considered the 
problems arising in the varied motion of bodies, starting 
and stopping, and moving with variable velocity ; but to 
the engineer a more general subject of practical interest 
is the consideration of the power, amount of fuel, and 
running expenses required in the uniform motion for a 
long period of a railway train, of a steamer at sea, or of a 
mill or machine. _ ; 

The theory required for this is so elementary—not 
requiring much more than simple Rule of Three—that its 
treatment might well have followed immediately after 
the illustrations of uniform velocity in Part L; but, 
although presumably familiar to every engineer, it is 
proposed to develope here with simple applications the 
theory of the power of agents working at a uniform speed, 
as the subject receives in general very inadequate treat- 
ment in most elementary text-books of mechanics, and 
does not appear to be properly appreciated by theorists, by 
reason of a lack of illustrative numerical exercises taken 
from real examples, purposely chosen in general on as 
largea scale as possible, 

We shall require three definitions, (i.) of Work, (ii.) 
Power, (iii.) Horse-power. 

(i.) Work is measured by resistance overcome, that is, 
by the product of the resistance and of the distance it has 
been overcome ; thus, if a resistance of R pounds is over- 
come through s feet, the work done is R s foot-pounds, 
as in Section IV. 

(ii) The Power of an agent in uniform motion is mea- 
sured by the work done in a given time, say in the unit 
of time ; if the resistance of R pounds is overcome at a 
velocity of v f.s., then R v will measure the power of the 
agent in aig secagn 

(iii.) The horse-power is the arbitrary unit of power 
employed in practice by engineers; it was defined by Watt 
as a power which performed 33,000 ft.-lb. per minute, or 
550ft.-lb. per second. Thus, if the resistance R pounds is 
overcome ata velocity v f.s.. the H.P. (horse-power) of 
the agent is Rv/550. Watt's earliest engines being con- 
structed to clear mines of water, his estimate of power 
was apparently based yes a rule easily applicable to the 
case of pumping, or “forking” water; one horse-power 
forking a hogshead of water per second one foot high, or 
ten hogsheads of water per minute one fathom high; 
taking a gallon of water as weighing 101b., and a hogs- 
head as 55 gallons, the mean of 54 and 56 gallons, by 
which the hogshead is variously defined, four hogsheads 
of 56 gallons going to the ton.? 

The French cheval vapeur, defined as doing 75 kilo- 
gramme-metres—542'5ft.-lb,—per second, is about 1} per 
cent. less than our horse-power; and recently it has been 
proposed that French engineers should use the poncelet as 
unit of power, defined as raising 100 kilogs. (one quintal) 
per second one metre high. The poncelet would thus be 
about 30 per cent. greater than one horse-power 


QuEsTIONS ON Power AND HorseE-Powenr. 


(1) In the drainage of Harlem Meer, 70 tons of water 
per minute was lifted 14ft. Determine the water-horse- 
power (W.H.P.) and the engine horse-power (E.H.P.) 
with an engine efficiency of 60 per cent. Determine also 
the daily consumption of coal, reckoned at 3 lb. per 
E.H.P. per hour. 

Answer.—W.H.P., 66°5; E.H.P., 111; coal, 36 tons. 

(2) A cistern on Cooper’s Hill, at a height of 250ft. 
above the river, is to be filled with 20,000 gallons of water 
every twenty-four hours by pumps, worked at Old 
Windsor Lock, by a turbine with a fall of 4ft. Deter- 
mine how much water the turbine will require, and its 
horse-power with an efficiency of 70 per cent. 

(3) Find the horse-power of an engine which pumps up 
water from a depth of 50ft. and delivers it at the rate of 
1000 gallons per minute through a pipe whose cross- 
section is one square foot. A gallon of water weighs 101b., 
and its volume is 0°16 cubic feet. Answer.—15;*, horse- 
power, 

(4) Given, that the coal consumption of a locomotive 
engine is 2 oz, per ton per mile at 50 miles an hour 
(Findlay’s “ Raiiway’s”), determine (i.) the coal and water 
required to take a train of 200 tons at this speed from 
London to Edinburgh, a distance of 400 miles ; (ii.) the 
coal burnt per mile; (iii.) the horse-power of the engine; 
(iv.) the average resistance of the road in pounds per ton, 
taking a consumption of 2} 1b. of coal and 25 lb. of water 
per horse-power per hour. 

Answer.—(i.) 4°5 tons of coal, 44°6 tons of water; (ii.) 
25 1b.; (iii.) 500 horse-power ; (iv.) 18°75 lb. per ton. 

This implies a pull by the engine of 3750 1b., and a load 
on the drivers of over 10 tons, with an adhesion of one- 
sixth; and with cylinders 18in. by 24in. and driving 
wheels 7ft. in diameter, a mean effective pressure of over 
40 1b. per square inch. 

5. An engine of 400-horse power can draw a train of 
200 tons gross up an incline of 1 in 280 at 30 miles an 
hour. Determine the resistance of the road in pounds 
per ton. Answer.—17 lb. per ton. 

6. Prove that the horse-power of an engine drawing a 
train of 120 tons up an incline of 1 in 224 at 30 miles an 
hour is 336, taking the resistance of the road on the 
level at this speed at 25 lb. a ton. 

Determine also the horse-power of an engine drawing 
a train of 200 tons  : an incline of 1 in 140 at 30 miles 
an hour, resistance of road 18lb, aton ; or of the engine 
drawing the train down an incline of 1 in 140 at 50 miles 
an hour, resistance at this speed 50 Ib. a ton. 


1 Watt derived his peceegever from actual experiments carried out 
at Messrs. Barclay and Perkins’ brewery, with certain of the very heavy 
horses belonging to the firm. These horses were caused to raise a weight 
from the bottom of a deep well, by pulling horizontully on a rope passin 
over a pulley. He found that.th 





ig 
the maximum work on which it was safe 
to reckon was 22,000 foot-pounds per minute. By adding 50 per cent. to 
this, he obtained 83,000. The margin, 11,000 foot-pounds, he allowed for 
loss in engine friction, &c.—Ep. BE, — ~ 





Determine the pull of the engine, and supposing it 
constant, find how far the train would go up an incline 
of 1 in 100, before the velocity dropped from 50 to 30 
miles an hour, taking an average uniform resistance of the 
road of 20 lb. a ton. 

7. Prove that, generally, the horse-power required to 
draw a train of W tons, up or down an incline of one in m, 
at a speed of s miles an hour, against an average resistance 
of the road on the level at this speed of r lb. per ton is 

( + 2240 Ws 
~ m J 875 

On a very steep incline, this formula must be replaced 

by the accurate formula, 

(* cos a + 2240 sina) W s / 375, 

where a is the slope of the incline ; this is derived from 
the well-known theorem, implied in Section V. that the 
work required to draw a body up a rough inclined plane 
is the same as that required to draw the body on a 
similar level road, and afterwards to lift the body 
a to the requisite height on the incline, assuming 
Morin’s laws of friction to hold. 

(8) If a bicyclist always works at the rate of one-tenth 
of a horse-power, and goes twelve miles an hour on the 
level, prove that the resistance of the road is 3°125 |b. 
Prove that up an incline of 1 in 50 the speed will be 
reduced to 5°8 miles an hour, supposing man and machine 
to weigh 12 stone; and that the mean vertical thrust on 
each pedal is about 721b., supposing the wheel of the 
bicycle 56in. in diameter, and the cranks 4in. long. 

(9) Supposing a tricyclist and rider, weighing together 
200 lb., to run colton at eight miles an hour down an 
incline of 1 in 100 against the resistance of the air and of 
the road, without working the pedals; prove that to go 
up an incline of 1 in 200 at the same speed, the rider must 
be working at the rate of ‘064 of a horse-power; and that 
the mean thrust on each pedal will then be about 12°672 Ib., 
supposing the cranks din. long, and making 100 revolu- 
tions a minute. It is needless to multiply numerical appli- 
cations of these principles, the theoretical student will, 
however, find collections of examples on this subject in 
the “ Practical Mechanics,” by Twisden, or R. G. Blaine, 
and “Applied Mechanics,” by D. A. Low. 

In railway problems the speed is always given in miles 
an hour; and then the horse-power he et to overcome 
a resistance of R pounds at a speed of s m.h. (miles an 
hour) is Rs x 5280 + (3600 x 550) = Rs/375. 

Various empirical formulas, depending on the state of 
the road and of the rolling stock, are given for the resist- 
ance of a train on the level, expressed in pounds per ton 
r, at a speed of s miles an hour, such as 


r= 3+ 8?/217 (1) 
r= 8+s8?/l7l . . (2) 
r=12+ 87/114 .. (3) 
all of the form r=A+Bs? . (4) 


consisting of a constant term A, giving the resistance at 
starting, and a term B 8°, increasing as the square of the 
speed s, and tending to impose a finite limit to the 
running velocity. So far as the resistance of the air is 
concerned, it is assumed to vary as the square of the 
velocity, and taken by Barlow as i06 lb. per square foot 
at 45 miles an hour. 
To determine the coefficients A and B experimentally, 
the gradient is observed, say 1 in m, on which the train 
will just start running down of itself; and then the ter- 
minal velocity, say S m.h., is observed which the train 
acquires on a steeper gradient of, say, 1 inn. Then 

A = 2240/m, A + BS? = 2240/n, 
whence A and B can be determined. 

Such experiments were carried out at a very early period 
of railway history by Barlow, “Transactions of Insti- 
tution of Civil Engineers,” vol. iii, and “Strength of 
Materials, Appendix” — Lardner, and Scott Russell, 
“ British Association Reports,” 1838-9—and others; but 
no recent experiments appear to have been made, at least 
in this country. 

The horse-power then required to draw a train of 
W tons at a speed of s miles an hour up or down an 
incline of one in m, against a resistance of the road given 
by formula (4) is :— 


2 4 2240\ Ws 
Sh Soe 
(A eet )azs? 
by which examples 4, 5, 6, can be re-calculated, using the 
numbers in formulas (1), (2), (8). 

At sea the speed is always measured in knots, a knot 
being a speed of one nautical mile, or mean minute of 
latitude per hour ; roughly speaking, a knot is a speed of 
100ft. a minute—more accurately, 101ft., or 101°4ft.—equi- 
valent to taking the nautical mile—of 1000 fathoms—as 
6000ft. or 2000 yards; and then the horse: power required 
to overcome a resistance of R pounds at a speed of 
V knots is R V / 330; but, more accurately, R V /325°65, 
taking the nautical mile to be 6080ft., as on the Admiralty 
measured mile; so that one horse-power, 550ft.-lb. per 
second, is about 326 knot-pounds (Rankine). 

A steamer differs from a locomotive in being practically 
always on a level road. Granted fair weather, the coal 
consumption and the economical conditions of a voyage 
can be accurately calculated. 

Dr. Lardner is unjustly accused of having stated, in 1835, 
at a lecture to the a Albion Society, that Steam 
Navigation across the Atlantic was an impossibility, when 
in reality he only assured the Liverpool merchants that 
it could not be made commercially successful; and for 
five-and-twenty — till the introduction of the com- 
pound engine, the steamer could not, without subsidy, 
compete with the American sailing clippers. It was the 
compound engine, more than the Alabama, which 
destroyed the American shipping; and coming to more 
recent times, we have seen the China and Australian 
clippers displaced by steamers, rendered commercially 
possible by reason of their great size and economy in fuel, 
and by the construction of the Suez Canal. 

At the time Dr. Lardner is credited with declaring 
ocean navigation by steam an impossibility, he was 
engaged in recommending the overland route to India by 





subsidised steamers; and the simple calculations with 
which he urged his arguments are applicable at the 
present time, allowing for the extra economy of modern 
engines; so that the following illustrative calculations of 
similar problems will not be out of place. 


ADDITIONAL QurstTions oN H.P. or STeamErs, &c. 

(10) Determine the longest paying voyage of a steamer 
—e.g., the Sirius of 1838—of 700 tons capacity for coal 
and cargo, when freight is a penny a mile for 10 tons, 
supposing the steamer to go 8 knots with a consumption 
of 20 tons of coal a day, the coal costing 12s. a ton, and 
the steamer £20 a day for wages, repair, and deterioration 
of capital. Answer.—2880 miles, a voyage of fifteen days. 

Compare this with a modern steamer of 5600 tons, 
going 12 knots on 50 tons of coal a day. 

(11) Determine the most economical speed of a pas- 
senger steamer or troopship, costing £400 a day for pro- 
visions, wages, &c., given that the speed is 8 knots ona 
daily consumption of 50 tons of coal, costing 10s. a ton, 
and that the daily consumption of coal varies as the cube 
of the speed. Answer, 16 knots. 

(12) Determine the resistance of a steamer in tons, 
when 8000 effective horse-power is required to drive her 
at 17} knots; and generally when N indicated horse- 
power is required to drive her at a speed of n knots, the 
efficiency of the propelling machinery being ¢ per cent. 
Answer, 67°5 tons ; 326 Ne / 224,000 x tons. 

(13) In asteamer of 5000 tons displacement and 400ft. 
long, when driven at 15 miles an hour, the draught of 
water appeared to be increased lft. forward and 
diminished 1ft. aft. Prove that the effective horse-power 
required in consequence was 2240. 

(14) Given that 50-horse power is required to drive a 
steamer 100ft. long at a speed of 8 knots, prove that 
6400-horse power will be required to drive a similar 
steamer 400ft. long, similarly immersed, at 16 knots, 
assuming that the resistance is proportional to the wetted 
surface and the square of the velocity through the water. 

Prove that in a given voyage from one port to another, 
the cost of coal per ton of cargo will be the same in the 
two steamers. 

(15) Given that 100-horse-power is required to drive a 
steamer of 120tons at a speed of 9 knots on a daily consump- 
tion of three tons of coal, prove that 12,800-horse power will 
drive a similar steamer of 7689 tons at 18 knots on a daily 
consumption of 384 tons of coal, the resistance varying as 
the wetted surface and the square of the speed; and 
prove that for a voyage of given length the coal required 
will be proportional to the tonnage of the steamer. _ 

(16) Suppose it is found by experiment that the resist- 
ance of similar vessels is proportional to the wetted surface 
and the square of the speed, and that a model steamer, 
5ft. long, aud displacing ;},5 of a ton of water, experiences 
a resistance of 0°198lb. at a speed of 2 knots. Prove 
that a similar steamer 500ft. long and displacing 10,000 
tons, will require 20,000-horse power to drive her at a 
speed of 20 knots, assuming an efficiency of the 
propulsive machinery of 60 per cent. 

(By similar experiments on the resistance of models in 
an experimental tank, Mr. R. E. Froude is able to calcu- 
late by Froude’s law the H.P. required for a given speed 
of the full sized steamer ; the model being made on a scale 
of one to a, and run at a speed on a scale of one to ,/ a.) 

(17) Prove that if the linear dimensions of two similar 
steamers are in the ratio of a to 1, then when their speeds 
are in the ratio of ,/ a to 1, the resistances will be as a* to 
1, the horse-powers as a>*> to 1, the revolutions of the 
engines as 1 to ,/ a, the piston speeds as ,/ a to 1, and the 
steam pressures as a to 1; the resistance of the water 
being taken to vary as the wetted surface and the square 
of the — (Froude’s Law of Similitude.) 

(For denoting by J, s, v, 7, hp, n, p, the length, wetted 
surface, speed, resistance, horse-power, revolutions, and 
steam pressure of the smaller vessel, and by capital letters 
the corresponding quantities in a similar larger vessel, 
a times longer, then 


Saat, BAS = a, it Y= va, 





se 7 802 
ee eS gs ie ek 
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For a voyage of given length the coal consumption 
varies as the horse-power directly and the time directly 
or the velocity inversely, so that the coal consumption in 
the two steamers is as a* to 1, that is, as the tonnage; so 
that the cost of fuel per ton of cargo is the same for the 
same voyage in the two steamers; but the larger steamer 
can_earn more money in a given time by reason of her 
greater speed. 

If the grate area is designed to vary as the horse-power, 
the larger steamer requires more grate area in proportion 
to her size in the ratio of a* to 1, instead cf a* to 1, as in 
geometrical similarity; while the volume of steam re- 
quired is greater in the ratio of a! to 1, and at a pressure 
greater in the ratio of a tol. With similar engines the 
scale of size of the boilers must be considerably increased 
in the larger steamer; and in recent cases of disappoint- 
ment in expected speed of large steamers, the cause can 
generally be traced to insufficient boiler power. 

(18) Explain how the horse-power of an engine is 
determined experimentally by means of a friction brake. 
Suppose that the band of the friction brake extends 
over the upper half of a fly-wheel of radius r feet, and 
that the band is kept tight by means of a weight of W 
pounds hung at one end, and a spring balance at the 
other end. Prove that if the spring balance registers a 
tension of W’ pounds when the engine is making N 
revolutions a minute, the horse-power of the engine is— 

2m Nr(W — W’) = 33,000. 

(For practical details and description of friction brake 
dynamometers, a paper by W. W. Beaumont, M.LC.E,, 
in the “Proceedings” Institution of Civil Engineers, 
vol. xev., should be consulted.) 

(19) Determine the horse-power transmitted by a belt 
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passing round two pulleys, and running at a speed of Now, the second member being taken in two parts, the | 


600ft. per minute, supposing the difference of tension of | 
the two parts is 16501b. Answer, 30-horse power. | 
Prove that for a rope round pulleys, running at 3000ft. | 
a minute, to transmit 40-H.P., the tension on the driving 
side must be 880 pounds, supposing it double the tension 
on the slack side. 
(20) mre re ia adele horse-power of a tug going 
Vv is - id 
knots is 396 Sel 
the tow repe, weighing W pounds and / feet long, sags b feet 
“’ middle, when the ends of the rope are at the same 
evel. 


, Supposing it is found that 








ON THE LAWS OF STEAMSHIP PROPULSION. | 


By Ropert ManseL, Glasgow. 

Is a recent paper I remarked on the many methods, 
spread over a long course of years, in which I had offered 
explanations on the above important subject. Doubtless 
the desultory letters and papers, scattered over various 


| ing, part is very 


first of these, log. Di V, is so very nearly correct, the sub- 
stitution of D? = D° instead of Di is all the correction 
required for practical purposes. The second, or remain- 
erroneous; but, with very great accuracy, 
is capable of being put in the form:—Log. V?— log. C = 
—(X — V)a, so that, so long as no change of circum- 
stance occurs, the following formula will be found satisfied: 

Log. E= log. D* V -(X - V)a. So ok 
In this E represents the gross indicated power required to 
propel a vessel of displacement D at the speed of V 
nautical miles per hour. It will be noticed the ordinary 
coefficient C is eliminated, and we have now a quantity 
X, which represents a definite speed, peculiar to the 
vessel and her circumstances of trial, and such that it 
fulfils the condition :— 

SO Te Ae EPs. oa wwe ce or oe HD 
That is to say: the power for this special X speed is exactly 
as the product D® X. The meaning of a has been often 
explained ; it is the differential coefficient, with respect to 





periodicals, to others than myself, would present difficul- 


ties to the following up the links, connecting the many | g 


ramifications, of a most difficult subject, and there are 


Table of Elements of Vessels 


the speed, of the logarithm of the resistance. In symbols, 
_ dlog. R 
ow 


; which, however formidable it looks in the 


of the British Royal Navy. 


Applications of general formula, Log. E = Log. pi vy - (X - V) a. 




















Column I, IL. IIl. IV. ie VI. VIL. VILE. 

| ™ . . Calculated 

. > | Values Speeds Correspondin, rithms a 

Vessels—name or class. V alues Values | d log. R _ Re ware } <siumaned , a. —s 

log. D* ss oe chiefly ? powers ? column. by rin i 
: 12°5 1,200 3°0792 3°0790 
ane, SRC ee 6°31 “0792 10°75 750 2°8751 2°8755 
. 19°0 3,000 3°4771 3°4770 
Pen os ge! a as - Gs 1°6321 9°72 0610 15°0 1,350 | 3°1303 3°1303 
; 21°0 4,500 3°6532 3°6530 
Salamander... .. .. ... ...,  1°7198 14°33 | “0916 18°75 2,500 3°3979 | 3°3976 
| 13°0 1,2 3°0792 | 3°0792 
Thrush and Sparrow... ... .. 1°7435 11°442 1424 11°75 72 2°8573 2°8575 
14°5 2,000 | 23-3010 33012 
ee bee a as A Ee. 10°14 0716 13°0 1,400 3°1461 | 3°1463 
: | 14°5 2,000 3°3010 3°3010 
Basilisk and Beagle ... ... .. 1°$409 10°33 | 0716 13°0 1,400 3°1461 3°1461 
| 16°5 3,000 | 34771 3°4771 
Barrosa and Baraconta ... .... 1°9192 13°245 1046 | 15°0 1,900 3°2788 3°2788 
16°5 3,000 3°4771 3°4773 
Blanche and Blonde ... ... .... 1°9192 | 13°245 1040 | 15°0 | 1,900 3°2788 3°2791 
} | 17°5 4,500 3°6532 3°6529 
Serpent and Racoon ... 1°9480 12°46 | *0915 16°0 3,000 3°4771 3°4708 
17°0 3,500 3°5440 3°5441 
Brisk, &e. 19488 | 11°30 0640 15°0 2,300 3°3617 3°3619 
| 195 | 6,000 | 3°7782 3°3782 
Bollona ... 1°9575 =| 13°88 | 0936 17°5 | 3,500 } 3°5440 3°5440 
| } 19°5 } 6,000 3°7782 3°7780 
Barhan ... 1°9575 13°83 | *0937 17°5 3,500 3°5440 3°5444 
| 19°0 7,500 3°8751 3°8751 
Pallas 2°0465 10°43 "0642 16°5 4,500 3°6532 3° 6532 
| 20°0 | 9,000 3°9542 3°9539 
Medea and Medusa 2°0683 13°04 | “0840 18°0 5,500 | 3°7404 3°7402 
| | 19°75 | 9,000 3°9542 3°9542 
Mzelpomené (estimate) 2°0819 | 12°86 | *0837 17°75 | 5,500 3°7404 | 3°7404 
19°7 9,641 3°9841 3°9844 
* (on trial)... 2... .. 2°0819 9°40 | 0590 17°383 6,216 | 3°7935 3°7930 
| } 19°75 9,000 3°9542 3°9542 
Magicienne and Marathon 2°0829 {| 12°86 *0837 17°75 5,500 3°7404 3°7404 
| | 20°0 9,000 | 3°9542 3°9542 
Second-class cruisers ... 271189 | 11°80 0652 18°0 6,000 3°7782 3°7784 
| 17°0 5,700 | 3°7559 3°7559 
Forth, Thames, Severn ... .. 2°1645 14°17 1276 16°0 4,000 3°6020 3°6022 
18°5 8,500 3°9294 3°9296 
Immortalité ... 2°2194 13°90 “0963 17°0 5,600 3°7482 3°7483 
14°25 6,000 3°7782 3°7780 
Rupert ... 2°2412 11°41 1350 13°5 4,500 3°6532 3° 6535 
| 18°5 8 500 3°9294 3°9292 
Aurora and Ga’at-a ... 2°2489 14°21 0963 17°0 5,600 3°7482 3°7479 
15°5 | 6,000 3°7782 | 3°7782 

Hero 2°2754 11°085 “0708 14°25 | 4,500 3°6532 3° 

4 | 20°0 | 12,000 4°0792 4°0790 
Vulcan ... 2°2925 14°49 | 0881 18°0 | 7,200 3°8573 3°8571 
| 20°0 12,000 4°0792 | 4°0793 
First-class cruisers 2°3198 14°21 0792 18-0 7,500 3°8751 3°8752 
| | 16°75 10,000 4° 40001 
Warspite 2°3546 12°405 | “0970 | 15°5 7,000 3°8451 3°8451 
| 22°0 20,000 4°3010 4°3008 
Blake 2°3725 13°95 0728 | 20°0 13,000 4°1139 4°1139 
14°0 7,000 3°8451 3°8450 
Thunderer and Devastat‘on ....  2°3819 11°06 1077 13°25 5,500 3°7404 3°7401 
17°0 14,000 4°1461 4°1464 
Victoria and Sanspareil 2°4120 13°28 | 1353 15°5 8,000 3°9031 3°9027 
16°75 | 11,500 4°0607 4°0612 
Benbow, Howe, and Rodney ...| 2°4152 13°57 | *1327 15°40 7,900 3°8451 3°8451 
| 16°5 12,000 4°0792 4°0795 
Trafalgar and Nile 2°4462 11°88 | *0900 | 15°0 8,000 3°9031 3°9031 
| 17°5 13,000 4°1139 4°1139 
2°4905 12°775 | 0806 16°0 9,000 3°9542 3°9541 


Nos. I, IL., Line-cf-battle ships 








some necessary consequences which, I quite believe, have 
not been sufficiently explained and illustrated. I have 
always maintained, for this inquiry, the most suitable 


point of departure was the old Admiralty formulas, for | 


this and other good reasons. In point of fact, from the 
strictly mechanical point of view, the theory of these was 
correctly indicated by Newton in kis “Principia” one 
hundred and fifty years before steamships existed, being 
there incidentally stated as a general condition applying 
“to all machines.” Unfortunately, this correct theory 
was long overlooked; and when, from a certain point of 
view re-discovered, at a much later date, was then mis- 
understood, so that apparent variations, due only to an 
introduced hypothesis, were superimposed on variations 
which had a real foundation and meaning; the tangled 
absurdity was then complacently assumed to be “the 
measure of comparative excellence,” so that for the whole 
course of their existence, steam vessels have been supposed 
subject to the jurisdiction of laws founded upon the false 
and irrelevant issue: that the resistance of a steam vessel 
varies as the square of the speed. To limit and fix 
ideas, let us take the displacement Admiralty formula, 


We eS Po ee Oe 
It will be obvious, by taking the logarithms of the 
members, we have, 

Log. E = log. Di V + log. V?-log.C. . . (2) 


language of analytical mechanics, is a singularly simple 
and easily obtained quantity in practice. It will be of 
interest to show how these quantities vary in actual 
vessels; no better samples could be adduced than the 
| data reported in “The Navy Estimates for the Year 
| 1889-90.” This gives an epitome of the already obtained, 
or expected, results for all the various classes of vessels in 
the British Royal Navy. 
I submit the following table of calculated results, which 
I believe will be found strictly correct, and premise the 
following explanation. In column I. is given the names 
or class of war ships of the British Royal Navy, and in 
the order of their displacements; column II. giving the 
values of log. D#. In columns III. and IV. are given 
the values of the quantities X and a, as explained. We 
thus have all the quantities required to find the value of 
log. E, for a given speed V. Next, in columns V. and VI. 
are noted the speeds and corresponding powers, as noted 
or estimated by the Admiralty authorities, for the respec- 
tive class of vessels. Next, in column VII. is given the 
logarithms of the powers in the preceding column. 
Lastly, in column VIIL. is given the value of log. E, as 
calculated by the foregoing formula. It will be seen, in 
| the whole series, the agreement is nigh perfect; closer, in 
fact, than we have any right to expect, differing, not 
| over the very small amount ‘0003, and it is, indeed, ques- 
| tionable whether observations could be made, which would 








warrant the assumption of their being more accurate than 
the values furnished by the formula. There is one jn. 
teresting point to note. For the “ Melpomene” two sets of 
figures are given; the explanation is: that by the original 
estimate, this vessel was to be propelled 19°75 and 17°75 
knots, by 9000 and 5500 indicated horses, respectively, 
When she came to be tried the speeds 19°7 and 17°3&3 
knots were obtained with 9641 and 6216 indicated horses 
respectively. ; 

If the estimate had been correct, we should have had 
log. E = log. D-* V - (12°86 — V) :0837. 

By actual trial, it comes out, we have log. E = log. D6 
V -(9 4-V) ‘059. 

To test these: by the first, taking V = 19°75 and 17-75, 
we obtain log. E = 39542 and 3°7404. 

Again, by the second, taking V = 19°7 and 17°383, we 
obtain: log. E = 3 9844 and 3°7930, exactly the values of the 
logarithms of the estimate and trial powers, respectively, 

Another illustration of a fact often impressed upon the 
naval architect ; or, in the words of Burns, “The best 
laid schemes 0’ mice and men, gang aft agley.” 








THE EXPORT TRADE OF GERMANY. 





NoTwiTHsTANDING the strenuous efforts of Germany to 
increase her export trade and the success achieved in some 
transmarine countries, the total result is that since 1883, when 
German exports reached their height, there has been a practical 
decline. In 1883 German exports showed an increase of 13°25 
per cent. over 1880. In 1888 this increase fell to 11°] per cent., 
and there has been a further decrease in the first six months of 
the present year. The decrease is in exports to European 
countries, and chiefly in raw materials, which have steadily 
fallen to 13 per cent. under those of 1880. Exports of machinery, 
metals, &c., in the first six months of 1889, compared with a 
similar period in 1886, show that copper wares decreased by 
561 tons, or 11°7 per cent.; iron, pig, by 30,241 tons, or 
25°25 per cent.; sheet increased by 14,442 tons, or 70°8 per cent.; 
wire decreased by 35,311 tons, or 29°15 per cent. This industry 
is particularly affected by the rings and trusts formed by manu- 
facturers, who sell the half-manufactured goods for abroad so 
much cheaper than at home that it pays better to finish the 
article abroad. Wrought iron increased by 15,043 tons, or 25 per 
cent.; other articles of iron by 21,272 tons, or 16°2 per cent.; 
lead decreased by 3727 tons, or 18°15 per cent.; locomotives 
and engines by 800 tons, or 21°5 per cent.; machines increased 
by 5618 tons, or 21°45 per cent.; rails decreased by 25,278 tons, 
or 33°2 per cent.; zinc by 1966 tons, or 6°05 per cent. 

British exports in the same periods show an increase of 
£15,626,301, or 15°15 per cent.; iron, pig, increased by £101,146, 
or 9°6 per cent.; sheet by £485,659, or 18°55 per cent.; wire 
by £454,712, or 29°9 per cent.; wrought by £163,535, or 24°4 
per cent.; iron and steel goods and wares by £5,361,170, or 
39 per cent.; machines, by £2,330,400, or 49 per cent.; rails, 
by £599,035, or 32°05 per cent. 

British exports show a continuous and steady increase in every 
article of importance, and this fact is worth the attention of those 
who have for years been crying out that we were losing our trade 
owing to foreign—especially German—competition. The cry has 
been mostly from those who had but little knowledge of the 
subject, argued from insufficient data, indulged in hasty general- 
isation, and considered that the particular circumstances and 
instances within their cognisance were common to every branch 
of business and trade. That this want of knowledge is spread 
over a wide area is evident from some recent remarks by a 
German newspaper to the effect that “it is astonishing hew 
little knowledge of the question exists among a great part of 
the press.” The following shows the fluctuations in the exports 
of machinery, metals, &c., during the first half-years of 1886-7-8 
and 9 both in Great Britain and Germany. 

Great Britain. 





1887. 




















| 1886. 1888. 1889. | Average. 
Iron, pig .. .. | 1:00 | 1°80 | 1°01) 1°10 | 1°10 
» sheet --| 100 | 0-90 | 1°06 | 1°185| 1°036 
a re .-| 1°00 | 0-99 | 1°38 | 1-299) 1°155 
» «wrought... .. --| 1°00 | 1°018 | 1°28 | 1°248) 1°122 
Iron and steel war. --{ 1°00 | 1°18 | 1°23 | 1°89 | 1°187 
Machines .. eS } 1°00 | 1°08 | 1°28 | 1°49 | 1°21 
--| 1°00 | 1°08 | 2°29 | 1°82 | 1°17 
Germany. 
1886. | 1887, | 1888. | 1889. | Average. 
Iron, pig .. 1:00 | 1°00 | 0°53 | 0-748! 0°818 
» Sheet 1°00 | 1°218| 1°57 | 1°708| 1°399 
» wire.. 1°00 | 1°075 | 0°782| 0-709 0-81 
» Wrought... .. 1°00 1°33 | O0°954) 1°25 1°133 
» other articles 1:00 1°134 | 1°23 1°162 1°132 
Machines .. a 1°00 1°06 1°23 117 1115 
Rails .. 1:00 0°666 —-0°865 


1°05 0°745 


Though there has been an increase in iron articles, sheet, 
wrought, and machines, it will not compensate for the loss in 
copper, engines, iron, pig, and wire, lead, locomotives, rails, and 
zinc. A comparison of the foregoing shows that while German 
exports of machinery, metals, &c., have been stationary, similar 
British exports have continuously and steadily increased. 

The Frankfurter Zeitung observes on this question :—“ The 
industrial countries which principally compete with us were 
greatly astonished at our progress during the first half of this 
decade, but have made great exertions since then. In many 
important branches they have come up with, and even 
overtaken us. It is to free trade, and to the faithful 
adherence to the same, that Great Britain owes her great 
recovery, which enables her to enter all raw material and 
half-manufactured goods without any additional costs of duty. 
The decrease in our exports coincides with an increase of our 
productions in almost every branch, and with a considerable 
development of the home market. That the exports did not 
proportionately rise as in the home trade, is not to be considered 
as a perfectly healthy sign of our commercial condition, as the 
sale in the home market may suddenly recede through a com- 
mercial or political crisis. If a corresponding increase does not 
take place in exports at the same time, the highly developed 
industry can easily meet with difficulties. To this point we 
gladly draw the attention of all parties interested. Only a 
gradual return to the commercial system which was the powerful 
basis of our industry till 1879 can remove the disadvantages of 
our present commercial situation.” 

Germany, which used to compete with us in pig iron, is now 
our principal customer for that commodity, owing to the 
scarcity of fuel for blast furnaces and the large orders for 
railway extension by the German Government. 
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THE LIGHTING OF RIVER ESTUARIES AND 
SHIP CANALS. 


Tur ship canals actually in course of construction and 
those which are proposed with a good deal of probability of their 
being constructed at no distant date, and the river estuaries 
with their growing maritime traffic, make the lighting of 
these waterways more than ever important. For this reason 
the map herewith giving the line of route of the Suez Canal 
from Port Said to Suez, and showing the position of every LA 
house, lightmast, and lightbuoy, will be found of interest. e 
lighting of this canal is now assumed to be complete. From the 
explanatory reference, the signification of the different forms of 
dots, rings, and stars marked along the canal, from the entrance 
at Port Said in the Mediterranean to the end at Suez in the 
Red Sea, will be understood. We have had to cut the canal 
into three lengths to get it into our page. The first part, com- 
mencing at Port Said, ends between the 44th and 54th kilo- 
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Canal Company or its advisers took a good deal of trouble in an 
examination of the various systems extant, and after much 
deliberation it was decided to use compressed oil gas, and to 
adopt floating buoys and beacons fixed on standards, Of these 
lights — which are of two kinds and three colours — one 
kind is so placed as to enable vessels steering by them to keep 
strictly in the line of the channel in the straight reaches of the 
canal. These are termed leading lights, and they have a carry- 
ing power of from six to eight nautical miles—that is to say, 
they are discernible by vessels at about those distances. The 
second kind enable ships steering by them to keep in sufficiently 
deep water when passing through the curved reaches of the 
canal and the lakes to keep nearly to the centre of the channel. 
They are placed on alternative sides of the channel, and equi- 
distant fromits centre, the -way between them being about 
20metresin width. Theselights,in contradistinction tothe others, 
are termed channel lights, and vessels are sure of keeping the 
right course by passing at a certain defined. distance from these 


lights are fixed either on buoys or standards, according to cir- 
cums . As far as the buoys are concerned, the system 
employed by the canal company, namely, Pintsch’s congeare 
oil-gas, admitted of no doubt or hesitation in its adoption 
after the excellent results obtained by the gas-lighted 
buoys, which had previously been adopted on this system 
in lighting the 3 at Port Said, They had been in use by 
the Canal Company for some years, and the company already 
possessed works for the manufacture of the gas. They were 
built by the Pintsch’s Lighting Company, of London, and had 
been in full work without hitch or accident, and in good working 
condition, from the time they were fitted up and started. The 
buoys are in the form of a sphere about three metres in dia- 
meter, and contain a reservoir of compressed oil gas of sufficient 
| capacity to hold a supply for the lantern for two consecutive 
| months, day and night. The lantern is supported on the buoy 
| by @ superstructure about 14 metre in height. These buoys 
| are spread over a distance of 180 kiloms, The expense, there- 
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THE SUEZ CANAL.—POSITIONZOF, LIGHTHOUSCS, BUOYS, AND BUOY LIGHTS. 


metre station, or between Kantard and Ballah, seen at the left- | 
hand end of the second length. The latter ends near the 98th | 
kilometre in the great lake, and the third section commences 
with the entrance to the little lake from the great lake near 
Kabret, and ends at Suez or at Port Thewfiek. It will be seen 
that for the conduct of the traffic through this canal a large | 
number of lighthouses have been erected, though not so many as 
some mariners have thought desirable. Besides these a larger | 
numberof mastlightsand gas buoylights have been placed. Advan- 
tage is also taken of the situation along the banks of the oil gas 
reservoirs to place lights near them. Altogether there is a very 
large number of lights to be maintained. Many of these require 
but little attention, namely, the gas lights carried by the buoys 
filled with compressed oil gas, and which are like those largely 
used by our Trinity House Corporation and the Clyde Light- | 
house Trust and Navigation, the Mersey Docks and Har- 
ur Board, and the Tees Conservancy Commissioners Small 
gas-producing stations have been constructed, and from 
these the reservoirs by means of which the buoys are filled | 
at intervals of two months are supplied. Similar gas-producing 
establishments for the supply of the buoys and lighthouses have | 
Leen erected in several parts of the world, and the simplicity and 
tuccess of the system is causing its rapid extension. The Suez | 


lights. To avoid confusion, these various lights are, as we have 
stated, differently coloured. The leading lights are all white 
while the channel lights are green on the Asiatic, and red on the 
African side of the canal. 

The track of the canal, as is seen on the maps, comprises long 
straight reaches with curved reaches intervening. The points 


_ where two straight reaches meet are termed angles, and it is at 


these angles that the leading lights are placed whenever possible. 
Some of them thus serve for two reaches, but those placed at 
other points on the canal, where they only serve for one reach, 
are masked on one side, and only illumine one part of the horizon. 
The duty of all the channel lights, red and green, is the same, 
and they are placed in the curved reaches of the canal, or in 
the lakes, to mark laterally the centre of the channel. They 
have to fulfil certain conditions. In the first place, they are 
placed sufficiently near the centre of the channel to enable the 

ilot to judge by his eye at what distance he may them. 

n the next they are placed as far as possible where they cannot 
easily be run down, or touched by passing vessels. In the third 
place they carry light at such a height from the water-level as 
is most convenient to the eye of the pilot’; and fourthly, they 
are placed along the canal at such distances that the pilot can 
see three concecutive lights at the same time. The channel 


fore, of lighting and extinguishing them daily would be far 
greater than the cost of the gas which they consume during the 
day, the quantity consumed per burner being small, as the gas 
is very rich. For the channel lights mounted on standards the 
company decided, after trials, to adopt the same system. For 
these lights the supply of compressed oil gas is contained in 
a reservoir fixed on the bank of the canal, and of the same 
capacity as the reservoirs of the buoys, containing gas for a two 
months’ consumption. The lanterns are fixed on standards in 
a convenient position, and supplied with gas through a tube 
connected with the reservoir on the bank. The whole of the 
lighting on this system has been at work now for a considerable 
time, and its success makes it most probable that it will be used 
for the lighting of many waterways at present insufficiently 
lighted. Those who wish for more complete particulars of the 
apparatus used for lighting by this means on our own coasts may 
be referred to the “ Proceedings” of the Institute of Civil 
Engineers, vol. xciii. 











AN influential meeting of engineers, manufacturers, and 
scientific men bas been held at Frankfort-on-tbe-Main, with a view 
to promote an Electrical Exhibition in that city next year, from 
| May to October, 
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ABSTRACTS OF CONSULAR 
REPOR 


Argentine Republic—Trade in 1888.—British imports into the 
Argentine Republic increased by £1,780,600, or 25°6 per cent. 
over 1887 and in proportion of the whole from 29°5 to 34°25 per 
cent. Among the principal British articles imported in 1887, 
the last year for which statistics are available, were :— 





Proportion 
Value. of total 
import. 
Agricultural implements— £ Per cent. 
I ao) ies eb ode eo be! an ine 1,427 . 645 
Maize shellers 4,060 .. .. 58°35 
URED no op oc oo sp 6 so a 8,180 .. .. 23°65 
Plough shares .. .. 2. .- oe oe oe 807 .. .. 1930 
Reaping machines .. oe es a 4,461 .. 785 
So ines .. .. ah Oy a oo a 
Spades, shovels, pickaxes, and hoes . Tee : 
ce metiees ‘eee te 51°65 
Other impl its, hives, and tools 2,484 14°20 
Buil , railway materials, &c.— 
City waterworks .. .. .. .. 47,826 . 84°20 
ER ks te os os 42,284 . - 100°00 
co Plata works rod < 4-4 
ining eo ee f . 
Railway . 535,192 . 75°80 
Telegraph 1,22 - 44°85 
way 46, 58°10 
Fuel— 
Coal - 764,941 98°75 
Coke 3,232 86°95 
Ironware, &c.— 
a eee 968 57°60 
Cart and carriage springs .. 14,963 . 65°00" 
Chains os bs op. os 11,555. 8677: 
Cutlery > 30,897 . 38°05* 
Fencing wire .. .. .. .«. 98,071 26°30* 
Iron columns and girders .. 48,148 . 80°40" 
Iron fastenings .. .. .. 143,292 - 4530 
— eas 12,154 - 76°25 
»» manufactures... 609 - 7850 
» piping 44,964 . - 92°20 
»» Unwrought 217,455 . 73°45 
eee 4, - 13°15* 
Steel ingots 11,816 . 9230 
a SS os Gb as cp os anon 2,426 .. .. 94°80 
MOUs ss os os “ee ee 20: oe ve 500 .. .. 9°95 
Machines— 
Presses .. .. os 0s 6b &e se 492 .. .. 84°75 
on, on. 00) 68. os lon) ob, On 1,716 - 28°90 
Steel yards weighing apparatus and 
Rh s6 an pa SE ee S68 Be 405... 5°50 
Other machines and motors - 155,236 .. 42°00 
Metals — 
Brass and copper, fashioned . 21,871 42 45 
” st unfashioned.. 3,817 66 25 
Lead, manufactured .. .. ... .. ». 14,910 75°45 
=. Pik be <c ss co op «+ «¢ + Be 84 05 
nT a6. ss se ss se a6 ob oe 2,981 85°65 
RS. co. ‘ee 27,512 88°50 
Zinc plates — 7,440 23°75 


* British importations umaccountably small compared with that of 
other nations. 

The leading importing nations for the articles marked * are :— 
Axles and springs for carts and carriages, France, Belgium, 
Germany. Cutlery, England, France, Germany, Belgium. Iron 
columns and girders, Belgium. Nails, Belgium. Fencing wire, 
Belgium, chiefly of German make. 

In cutlery we hold almost a monopoly of the fine kinds, having 
confined our uperations to the town trade, in which we get high 
prices combined with a market in which superiority of make is 
alone required for To d in the country markets 
a special article must be produced, cheap, strong, and precisely 
adapted to the uses required, and to some extent shaped accord- 
ing to certain local notions. In iron columns, girders, and wire 
we are beaten both by Belgium and Germany, our merchants 
importing direct from those countries for sale here. It is to be 
hoped that a careful study of this important and increasing 
market—iron columns and girders, about £100,000; wire, about 
£270,000—may lead to the discovery of a remedy. Between 
1878 and 1887, Belgian imports increased by £1,628,400, or 281 
per cent., and their proportion of the whole from 6°65 to 9°35 per 
cent. During the same period German imports increased by 
£2,181,000, or 450 per cent., and their proportion of the whole 
from 5°05 to 10°35 per cent., but the magnitude of British 
imports prevents them from increasing in the same proportion. 
Most of the large importing nations other than British possess a 
large resident population which naturally creates a demand for 
the products of their respective nations. Their merchants to 
whom they resort in preference for their supplies have dealings 
with wholesale houses at home. Hence inc! consignments 
classed as French, German, &c., although a portion may be of 
British origin. This practice interferes with our trade. 
Many of our best articles are supplanted by foreign 
imitations of inferior quality. One of the weak points 
in our trading operations with the Argentine Republic 
is the very general practice of appointing agents for 
British commercial houses rather with a view to the 
favourable nature of the terms they offer than to their 
zeal for British trade. Such agents—mostly foreigners—often 
prefer the interests of their countrymen, with the result that 
we suddenly lose a branch of our trade, which, if properly 
cared for, might have developed into considerable importance. 
The remedy lies in the establishment here of a larger number 
of British houses, employing travelling agents of their own 
nationality. Our manufacturers at home would then know 
what to produce to suit the Argentine taste. As a proof of 
this, all the English retail houses established in the capital have 
met with marked success. Every fresh mercantile house 
established here tends to create an increasing demand for the 
British products it introduces, which, if of the better class, find 
a ready sale in the capital and provincial towns, in spite of 
their being somewhat dearer than those of other nations. 
British interests to the amount of £200,000,000 are said to be 
concerned in the prosperity of the Argentine Republic, divided 
amongst banks, companies, public works, railways, shipping, 
tramways, &c. The Argentine public appear to be convinced 
that nothing but a little judicious protection to nascent 
industries is needed to cover the country with flourishing 
factories. Among many schemes that are on foot is one for the 
establishment of iron and steel factories for the production of 
machinery and rails on a large scale. If this plan ever comes 
into existence, it will have to import everything except the 
ground upon which the works will stand and labour, for 
which it will have to pay an exorbitant price. If we hold 
a prominent position in the trade of the Argentine Republic, 
it is mainly due to the emigration of our bankers, engi- 
neers, and merchants, whose genius and skill, rent od 
the capital of their native country, have been the chief instru- 
ments of the development of the resources of the Republic 
within the last ten or twelve years. An influx of the labouring 
class of emigrants from Great Britain would have the effect of 
raising the standard of production in all branches, and also that 
of increasing the value of Argentine securities, the bulk of 
which are in the hands of British investors. Intending 
emigrants should bear in mind the warnings of the United 
States Consul at Buenos Ayres, for investors to be cautious, 
and that the country is quite unsuited for any but the 








inhabitants of the countries bordering on the 
editerranean.! In 1887 the total export trade in minerals 
amounted to £37,271; in the partial returns for 1888 the 
amount had risen to £303,882, and as the means of communica- 
tion with the mountainous districts in which the mines are 
situateimprove, the trade willtend toassume a certainimportance. 
The railway receipts for 1888 were £4,200,000, giving a net 
result of £1,750,000. The 47884 miles of railway working are 
not sufficient to carry the freight, which is often seriously 
delayed, but there are 2976} miles under construction. The 
general conclusions of this report are:—That our trade is pro- 
gressing satisfactorily; that we have nothing to fear from 
foreign competitors unless we relax our effurts unduly ; that, in 
order to develope our trade to its fullest extent, more English 
houses should be established in the Republic. 

Argentine Republic: Port of Buenos Ayres.—The United 
States Consul at Buenos Ayres reports :—At length Buenos 
Ayres has a port, and there is no longer the necessity for the 
largest class of ocean steamers anchoring twelve miles from the 
shore, nor for paying the excessive charges for lighterage, some- 
times exceeding those of the freight from Europe. The first 
section, or basin, of what is to be a port large enough to answer 
all the necessities of the country for centuries to come, has been 
opened. There are to be three other basins or ducks of equal 
size with the preceding, in course of construction, connected by 
gates, and with deep canals on each side approached from the 
outer roads through the channel of the Riachuelo. They are 
all rapidly progressing towards comp'gtion, and it is expected 
that within two years the entire port will be open to commerce. 
The charges for using the basin are—for ocean vessels 5d. per 
ton register for the first seven days, and fd. per ton for sub- 
sequent days. To this 50 per cent. will be added for loading or 
discharging. 

Brazil : Trade of, in 1887-8.—No great changes have lately 
occurred among the imports from Great Britain. The only 
direct increase has been in cheap clothing for the freed negroes. 
The effect of the numerous immigrants lately arrived—gbout 
130,000 in 1888—has caused a demand for, among other neces- 
saries for their houses, corrugated iron sheets. Apart from 
special demands of the immigrants, the usual British trade con- 
sists of hardware, iron, machinery, railway and factory plant 
and material. Among British imports in 1887 were coal, 
512,845 tons, valued at 10s. 61d. per ton; iron, cast and wrought, 
12,254 tons, valued at £14 15s. 6d. per ton; railway, 8647 tons, 
valued at £5 6s. 8d. per ton; machinery and millwork, £187,387 ; 
other machinery, £215,152. English railway plant manufac- 
turers are so indifferent that they will not adapt themselves to 
the people for whose countries they are manufacturing. Here 
the lines are full of curves and steep gradients, while English 
railways are comparatively straight. The North Americans 
have for the past twenty years been studying the wants of 
Brazil, and build fiexivle engines suitable for Brazilian tracks ; 
and in 1888 a German firm supplied a few engines at or under 
cost price. Out of 252 engines on eighteen lines at the end of 
1887, 213 came from the United States, and only twenty- 
nine from England. The Leopoldina Railway lately ordered six 
Baldwin engines, each weighing forty tons, for ascents. British 
manufacturers of hardware should bear in mind that in Brazil 
most hardware pays duty on its weight ; consequently, lightness, 
so far as compatible with strength, is absolutely necessary. 
Wrought iron hollow ware has nearly displaced cast iron, which 
used to come chiefly from England. In everyarticle British manu- 
facturers should cease to ignore the requirements of the markets 
they deal with, and instead of holding on to their own ideas 
until they have lost a trade, they should at once try to carry 
out the suggestions and requests of established foreign hquses. 
The Sheffield cutlers have met the reiterated demand for cheap 
cutlery for Brazil with disdain and refusal, consequently they 
have given a loophole for another manufacturing country to step 
in and occupy the market. Show is appreciated. Nothing 
should be sent out without some decoration, even if superfluous 
and useless, even on the commonest agricultural implement, but 
in general British manufacturers should keep up the standard 
of quality. They have got a fair share of business, but are 
being cut out in hardware, iron and steel wares, rails, by con- 
tinental cheap prices. What is wanted, therefore, is the educa- 
tion of the Brazilian taste so as to prefer good things to merely 
cheap ones. This is sure to take place in time, there having 
been much advance in the last ten years. It is doubtful whether 
the system of sending out commercial travellers to Brazil is a 
profitable one. It increases the quantity of articles exported 
from England at some given moment, but that is only half the 
object of the British producer, the other half being to obtain 
payment for his manufuctures. The commercial traveller, not 
being aware of the standing of the dealers, has to apply for 
information to the banks, who judge of the standing of the 
dealers by the regularity with which they meet their acceptances, 
but this is no criterion that their accounts in the general 
market are in equal order. For this reason British producers 


{would be safer in applying to the substantial English 


commission houses established in all the large seaports 
except those in the extreme south. These English houses are 
necessarily well acquainted with the market standing of all the 
dealers and with the details of trade, thus insuring the goods 
being paid for. In the case of locomotives, for instance, they 
would avoid doing business with people capable of putting sand 
in the grease-boxes before trials of speed, or of turning on the 
brakes during trials of traction force. The British Consul at 
Pernambuco makes the same observations, both as to the 
necessity of studying the national taste for ornament and the 
superiority of doing business through established English firms 
than by commercial travellers. As there is some possibility of 
persons from the United Kingdom being attracted by free 
passages to Brazil, it is as well to state that it would be suicide 
for them to choose or consent to emigrate into the northern 
provinces. As to the provinces south of Rio de Janeiro, there 
is room for a different opinion. The Government has con- 
tracted with Baron de Jacequay for two lines of steamers, one 
from Genoa, vié Marseilles, and the other from Hamburg, vid 
Havre and Lisbon, to Santos. The concession is to last for 
fifteen years. The steamers must be ready by July Ist, 1891. 
They are to make twelve voyages to Europe and back, for which 
they will receive £30,000 a year; to have accommodation for at 
least 100 first and second-class passengers, 1000 third-class 
passengers, immigrants or soldiers, and 1000 tons of cargo. 
The Government can buy or hire them at any time. Their 
average speed shall not be less than twelve miles an hour, and 
they must be capabie of steaming sixteen miles when required. 
The steamers must be quite new, made of steel of the best 
quality, have a double keel on the cellular system, prepared to 
receive water ballast, and be divided into water-tight compart- 
ments. They must have six platforms, with the deck underneath 
properly strengthened, so as to support rifled cannon of a 
calibre of 4jin,, and have two openings in the side for 
launching Whitehead torpedoes. The engines are to be triple 

1 Tue Encivege, 3lst May, 1889, page 466, and 22nd August, 1889, 
page 553. 











expansion, the boilers to be below the water-level when the shi 

is loaded, and protected by lateral coal bunks, This report 
No. 504—contains much detailed information as to agriculture 
colonisation, finances, habits and customs, railways, &, P 

Brazil: Trade of Pernambuco in 1888.—British imports into 
Pernambuco for the twelve months ending 31st December, 1888 
amounted to £1,338,823, against £1,217,918 for the year ending 
30th June, 1887, but their proportion of the whole dec: 
from 58 to 44°6 per cent. During the same period imports 
from Germany increased by £263,499, or 219°5 per cent.; from 
the Argentine Republic and Uruguay by £315,352, or 1465'5 per 
cent, British shipping increased by 47,481 tons, or 17 per cent, 
over 1885-6", and in proportion of the whole from 35°8 to 365 
per cent. All vessels visiting this port should be provided with 
a sealed manifest for the Custom House here from the port of 
sailing or are liable to a fine. Imports of cutlery decreased by 
£418, or 16°7 cent. under 1886-7; copper and articles thereof b 
£3315, or 15°55 per cent.; iron and steel increased by £56,846 
or 66°65 per cent.; lead, tin, and zinc decreased by £469, or bed 
per cent.; machinery, implements, and hardware increased b 
£51,416, or 408 per cent.; minerals and products thereof by 
£96,386, or 88°4 per cent. Among British enterprises here are 
the Recife and San Francisco Pernambuco Railway Company 
Limited. This company’s line runs to a distance of 724 
miles, where it joins the Government railway, terminating 
at Garanhuns, ninety miles further, and the capital of 
an important district. Its receipts for the year ending 30th 
June, 1888, amounted to £140,831, and its expenses to £62,312 
leaving a balance of income equal to 4°66 per cent. on its capital, 
The Great Western of Brazil Railway Company has extended its 
line to Timbanba, thus increasing its length to eighty seven 
miles through a well cultivated and populous district. The 
receipts for 1887-8 amounted to £72,755, and the working 
expenses to £51,664, and it is confidently expected that the 
returns will show a considerable increase this year. These rail- 
ways will afford great facility for transport from and to the 
interior. They are guaran 7 per cent., but the working 
expenses must first receive the sanction and approval of the 
Government fiscal engineer, whose opinion often clashes with 
that of the general managers as to what should be considered 
legitimate charges; but notwithstanding obstacles, these enter- 
prises promise well for the future. The Brazilian Street Rail- 
way Company is a suburban line of sixteen miles, principally for 
passenger traffic. The receipts in 1888 increased by £7371, or 
495 per cent. over those of 1887, The Recife Drainage Com- 
pany has promoted cleanly and healthy habits and increased the 
salubrity of the port and town, so that there has not been any 
epidemic here for several years, A British merchant has 
established in this town a cotton press at a cost of nearly 
£12,000.—Intending investors should read our article “ British 
Investments in Brazil.” *—The bridge over the Capiberibe river, 
begun by the Government four years ago, has been entrusted to 
a foreign engineer to complete, and is expected to be open for 
traffic by the end of the year. 

Brazil: Improvements in Port of Pernambuco.—The United 
States Consul at Pernambuco reports a contract has been signed 
for the improvement of the port of Pernambuco. The works 
consist of the construction of a breakwater over the reefs sub- 
merged from the lighthouse at Picio, and construction of a solid 
pier on the rocks close to the ancient port of Picio. This 
exterior pier to be 2362ft. long, made of artificial blocks of con- 
crete 20 tons weight, each from 3ft. 3}in. below the level of tide 
water on the reef forming the original harbour. Construction 
of an inner pier. Construction of wharves, sheds, storehouses, 
and facilities for loading, dredging all through the port, and 
discharging, dismantling the rock obstructing in part the Barra 
Grande, locating the anchoring places by buoys, making the 
reefs higher and piling up breaks in the same, repairing and 
consolidating the dyke of Noguira and of the north quay. The 
whole of the works to be finished in six years from the date of 
contract. The British Consul at Pernambuco, in a later report, 
says it is feared that the contractors will not be able to carry 
out this much desired undertaking, which would be of immense 
advantage to shipping, as their discharging and loading has to 
be done by means of lighters. 

Brazil: Trade of Santos in 1888.—The imports of this 
province, Sao Paulo, embrace every imaginable commodity of 
European origin, the industries of Great Britain retaining their 
preponderance, and would be much greater were it not for the 
duties bordering on prohibition. Notwithstanding these 
restrictions the import trade has attained a marked degree of 
development, its value during the past year being estimated at 
£2,000,000. The imports from Great Britain steadily grow in 
bulk, value, and variety, and last year notably increased, 
Drainage, gas, and water piping, hardware, machinery, railway 
plant, and steel rails, which we monopolise, increase, and there is 
a demand for wire fencing. British shipping entering Santos 
increased by 14,974 tons, or 14°1 per cent. over 1887, but 
declined in proportion of the whole from 26 to 18°75 per cent. 
owing to large increases in Austrian, German, and Italian ship- 
ping. On the whole British trade with the province is in a 
healthy and progressive condition, and far in advance of the 
trade of any other nation; but during the last thirty years our 
merchants at many important centres have disappeared and 
given way to those of other nationalities, notably Germans, so 
much so that our manufacturers are often forced to carry on 
business through foreigners from whom at best they receive but a 
lukewarm and negative support. British trade is restricted in 
scope, and handicapped by foreign competition through deficient 
means of dissemination. It is sugges as a remedy, 
that a group, say, of three or four manufacturers whose line of 
business does not clash, appoint toa given district a resident 
agent under their exclusive control, and whose sole duty would 
be the promotion of the special interests of the association. 
Such agency, if properly managed, would become an active 
centre of commercial propaganda for the foreign trade of Great 
Britain. This province possesses a network of railways 1300 
miles long, more than one-fourth of the railway mileage of the 
Empire. A concession has been granted to a company for 
improving Santos harbour. The works have been commenced, 
and it is hoped that this long-needed want will be promptly 
and successfully carried through. The amount of British 
capital invested in the province of San Paulo borders on 
£6,500,000, and the enhanced position acquired by this province 
is entirely due to the support given by this large amount to 
many of the local enterprises, Capital and emigrants are the 
sinews of development in new countries. In this province 
Great Britain supplies the first, and Italy the second. 








Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Stephen B, Wahams, fleet 
engineer, to the Calypso; Henry A. Evans, engineer, to the 
Swallow; John D. Rees, engineer, to the Anson; Francis W. 
David, assistant engineeer, to the Swallow. 


2 No reports between that date and 1888, 
3 THe Exoueer, November Ist, 1882, page 374. 
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RAILWAY MATTERS. 


ectric tramway line, two miles in length, from 
— Doncaster— ic, —was opened for traffic on October 
14th. ; ; : 
Tux Manchester, Sheffield, and Lincolnshire Railway 
Company is adding 600 new vehicles to its rolling stock, The 
Caledonian Railway is also adding 500 wagons, 


Tux Nilghiri mountain railway has been sanctioned as 
far as Coonor, The construction of a railway from Bangalore to 
Nunjungad, with an eventual extension to Gundluput and the 
coffee districts, will be begun immediately. 


Messrs. HEENAN AND Froupe, of Newton Heath, have 
‘ust completed a large lattice girder bridge for the Chilian railways. 
bis pridge has a total length of 1680ft., divided into ten — 
spans, and is supported on double cast iron cylinders packed 
inside with cement concrete. The total a of the bridge is 
about 1140 tons, and it presents several — features in design 
and construction, which, however, will be bes' described in connec- 
tion with an illustrated notice we intend giving in a future issue. 


Iv an inaugural address to the Society of Civil and 
Mechanical Engineers, Mr. Henry Adams, professor of engineering 
at the City of London College, in referring to the visits paid by 
the Society during the past year to the works of the London and 
South-Western Railway, stated that through the economy effected 
by the vortex blast pipe, of which Mr. Wm. Adams, the locomo- 
tive superintendent of that line, and himself were the joint in- 
yentors, the saving to the company on its coal bills had amounted 
to nearly £50,000, independent of other advantages frou its use. 


On Wednesday evening an engine and a car on the 
Allerton section of the Bradford steam tramways, conveying about 
twelve passengers from the centre of the town, were running up a 
steep incline near the Allerton terminus when the coupling parted. 
The guard orgie the brakes, but the car ran down the hill at a 
rapid rate, left the metals, and, coming into collision with a large 
lamp-post, overturned, Eleven persons sustained injuries, and one 
man who had both legs and an arm broken, besides having 
sustained grave injuries to the body, died. The car was smashed. 


Tux London Chamber of Commerce having inquired 
of the Secretary of State for India whether any new railway 
surveys were contemplated in Burmab, Mr. Horace Walpole, in 
a reply from the India-office, dated November 27th, says:—‘‘I am 
directed to inform you that the Government of India have stated 
in a despatch just received that they propose during the coming 
cold season to send parties to reconnoitre two lines, which are 
likely to be of great value, one itward, ting the Mu 
Valley line with the Chindwin River, and one eastwards to the 
Shan States, the approximate iengths being about 90 and 150 miles 
respectively.” 


Ay accident, unattended with loss of life, but resulting 
in considerable damage to plant, occurred on Monday at the 
Fontainebleau station of the Paris, Lyons, and Mediterranean 
Railway. A goods train at ordinary speed telescoped a p g 
train that was about to start for Montargis, more or less seriously 
damaging thirty carriages of that train, as well as some others on 
a siding that were being made upintoatrain for Paris, The goods 
engine was wrecked, having collected in front of it half a dozen 

irs of wheels from the splintered carriages. A singular feature 
in this accident is that wagons in pairs, from the front, middle, 
and end of the goods train were thrown off the rails, while others 
between them did not leave the metals, 


Tur total number of servants of the American Pull- 
man Car veg! is 11,063, and these received in wages hyd 
6,000,000 dols. during the year. In spite of the general dul- 
ness in car building throughout the United States, the population of 
the town of Pullman, where the principal shops are located, in- 
creased by 529 persons, while the average earnings of the 4541 
hands employed at Pullman, including men, boys, and a few 
women, averaged 50dols. per month. A notable feature of the 
report is the information that there are 1200 depositors at the 
Pullman Loan and Savings Bank, almost exclusively work le, 
and that the average amount to the credit of each is 235°62 dols, 
Education and literature show marked progress at Pullman also. 


Tue arbitration case between the North-Eastern and 
the Scarborough and Whitby Railway Companies, before Mr. Gains- 
ford Bruce, Q.C., M.P., which is now in progress, is eagerly 
watched by North-country shareholders of both lines, and various 
others who think that the more powerful company is not always so 
considerate of the rights and interests of others as it might be. It 
is hoped that, whatever be the result of the arbitration, it will 
have the effect of improving the service between the North of 
England and Scarborough by way of Saltburn and Whitby. The 
principal Northern watering place is at — peculiarly 
inaccessible to visitors from the North. The only practical way of 
getting there is by way of York, which is a long way round, and 
occasions considerable delay. 


THE men enagheges at the repair shops at Levallois- 
Paris, of the French Western Railway, have resumed work—in a 
large measure owing to the conciliatory intervention of M. Rousselle, 
president of the Paris Municipal Council—on the following bases: 
—(1) Former piecework prices to be revised in accordance with 
present rate of wages ; (2) certificates of time worked on piecework 
to be up; (3) new works or jobs not hitherto priced to be 
priced, but the company to be free to give them out day or piece- 
work; (4) the minimum wage to be —5d.—per hour, except 
for labourers, which is not settled ; (5) no man who goes in within 
reasonable time to be Juded on t of the strike; (6) the 
obnoxious works ger retained b he acted under orders. 


THE epetengticn of the Champ de Mars branch of the 
Chemin de fer de l'Ouest to the Esplanade des Invalides is practi- 
cally decided, and works will be begun early next spring. The 
line will be for the most part in cutting, and the station buildings, 
between the Quai d’Orsay and the Rue de l’Université, will be kept 
low, so as not to mask the dome of the Invalides. There will bea 
station at the Pont de l’Alma; and workmen’s 3d. tickets on the 
ceinture line will be available to the Invalides terminus as they are 
now to St. Lazare and Montparnasse. The Minister for War, in 
whom the Esplanade des Invalides is vested, does not oppose the 
scheme, because troops will be conveyed by the new line from the 
Ecole Militaire and the Tour Maubourg Barracks to the new Champ 
des Manceuvres at Issy, 


Ay official report which has just been published in 
Burmah contains. the diary of the Assistant-Commissioner at 
Mogaung during his voyage on board the Pathfinder, a steam 
launch in which an attempt was made to cross the Northern Chin 
country between the Irrawaddy and the Chindwin by water. The 
launch was taken up the river to Mogaung from Sinho, and from 
the former place it started on August 4th, and in three days reached 
the Indawgyi Lake, a large sheet of water about 140 square miles 
in extent, situated among the Chin hills and about 150 miles north- 
west of Bhamo. Arriving at the lake, the Assistant-Commissioner 
was told that there was water communication from it by means of 
the Uru River with the Chindwin, and so back to the Irrawaddy ; 
but on investigation it turned out that the Uru is scarcely navig- 
able for the smallest dug-outs, and that the people prefer the hill 
paths, Very little trade is carried on in the district, the Kachins 
taking in salt and clothing and carrying away dried fish, The 
Shan inhabitants spend most of their time in fishing. These were 
quite peaceful; they brought in presents of a tiger-skin, a peacock, 
fowls, and goats. So far as the present exploration goes, it shows 
that there is no water communication between the Irrawaddy and 
the Chindwin, the two greatest waterways.of Burmab. 

















NOTES AND MEMORANDA. 


Ir is said that 19 per cent. of alum, added to plaster 
of Paris while being burnt, renders it as hard as marble on setting, 
and capable of taking as fine a polish. 


Tue deaths registered during the week ending Novem- 
ber 23rd, in pay tn. yp great towns of —— and Wales, corre- 
sponded to an annual rate of 18°2 per 1 of their aggregate 
population, which is estimated at 9,555,406 persons in the middle 
of this year. The six healthiest places were Brighton, Cardiff, 
Derby, Oldbam, Birkenhead, and London. 


Accorpine to official statistics just published, the 
number of people who visited the Paris Exhibition between 
May 6th and November 6th—that is to say, during the whole time 
it was open—was 28,122,075. In this total are included 2,723,466 
persons who were admitted free. The total number of visitors to 
the Exhibition of 1878 was only 15,002,470, and that of the visitors 
to the 1867 Exhibition 8,407,209. 


Tuer Union pry man, 2 Company’s Royal mail steamer 
Athenian, which left Cape Town at 5.15 p.m. on 13th November, 
arrived at pag be at 8.40 a.m. on Sunday, the lst December, 
her gross passage being, we are informed, 17 days 15 hours 25 
minutes, and her net steaming time 17 days 11 hours 30 minutes, 
the distance run being 5994 miles, giving an average speed of 14°3 
miles per hour over the whole course, 


At a recent meeting of the French Academy of Sciences 
a paper was read on the velocity of wind at the top of the Eiffel 
Tower, by M. A. Angot. Three months’ observations give a mean 
of 7°05 m. as compared with 2°24 m. at the Central Meteorological 
Office—21 m, from the ground. While at low stations there is a 
minimum at sunrise and a maximum at 1p.m., the Eiffel—like 
mountains—showed a minimum about 10a.m. and a maximum 
at 11 p.m., while at midday there was but a slight upward bend 
of the curve. 


Sutpuur has a threefold action on india-rubber, accord- 
ing to the percentage introduced. If the percentage is a small 
one, say 5 per cent., and the mixture is vulcanised, the result is a 
soft gray, elastic body, which is the common vulcanised rubber. 
If the Eeosentege of sulphur is a medium one, say 25 per cent., 
the result is a semi-hard y of the consistency of leather, which 
also has its uses in the industrial arts. If the percentage of 
sulphur is a great one, say 50 per cent., the result is a hard, black, 
pliable body, which is vulcanite or ebonite. 


In London 2517 births and 1376 deaths were registered 
during the week ending the 23rd ult. The births were 214 and 
the deaths 388 below the average numbers in the corresponding 
weeks of the last ten years, The annual death-rate per 1000 from 
all causes, which had increased in the four preceding weeks from 
15°7 to 17°4, declined again last week to 16°5. Last week 2321 
births and 1448 deaths were registered. The annual death-rate 
per 1000 from all causes, which had been 17°4 and I8°5 in the two 
preceding weeks, ruse again last week to 17°4. 


A YELLow-BOOK, published within the last few weeks 
at Pekin by the Imperial Government, gives statistical notices con- 
cerning the population of the Empire. According to these the 
ro ulation is not nearly so large as is generally assumed. For 

888 the population is given at 303,241,969, being an increase of 
1,153,855, or a little more than 0°38 per cent. on the population of 
1887. The Almanach de Gotha for the present year estimates 
the population for the year 1885 at 381,554,977. It should be 
stated that these figures refer only to thirteen out of the eighteen 
a of China proper, and take no account of Manchuria, 

fongolia, and Eastern Turkestan. 


Some interesting photographs have been sent to Nature 
by Mr. Thomas Child, who has just returned from Pekin, of two 
interesting old astronomical instruments at Pekin Observatory. 
These instruments are the most ancient of the kind in the world, 
having been made by order of the Emperor Kublai Khan in the 
year 1279. They are exquisite pieces of bronze work, and are ina 
splendid condition, although they have been exposed to the 
weather for more than 600 years. They were formerly up on the 
terrace, but were removed down to their present position to make 
way for the eight instruments that were made by Jesuit Father 
Verbiest in 1670, during the reign of the Emperor K’ang Hsi, of 
the present dynasty. 


Mr. T. B. Suarp, engineer to Muntz’s Metal Company, 
Birmingham, has made a remarkably simple and effective appara- 
tus for separating metallic particles from earthy matters. It is a 
hydraulic separator, and consists of a vertical tube up which water 
is slowly rising at a fixed speed. Into this tube the mixture of meta! 
and earth is introduced, when an immediate separation takes 
sere the metal descending into a suitable receptacle at the 

ttom of the tube, while the earthy matter ascends with the 
water, and es to the refuse tank. In still water metallic 

rticles would fall at the rate of, say, 30ft. per minute, while the 
ighter particles would sink at the rate of, say, 20ft. per minute, 
consequently, if the water in the. column is caused to have 
an upward movement at the rate of, say, 25ft. per minute, it 
follows that the heavier particles will descend at the rate of 5ft. 
per minute, while the lighter particles will be carried upwards over 
the edge of the vertical tube. 


In an article on the cause and character of haze, in 
Nature, the writer says:—‘‘ Whatever the cause, we should bear 
in mind the small quantity of non-transparent matter required to 
produce the dimming effect of haze. If the eye can observe the 
colour produced in a dropof water by the fifty-millionth of a gramme 
of fuchsine, possibly a weight of water or dust not much greater 
would suffice for visibility in a column of air 1000ft. long. The 
atmosphere is at all times charged with dust-particles to a degree 
which it is difficult to realise. The purest air tested by Mr. Aitken 
previous to his measurements on the top of Ben Nevis, contained 
about 34,000 dust particles to the cubic inch—this was on the Ayr- 
shire coast. In every cubic foot there would be 35,232,000 particles, 
and ina horizontal column of 1000ft. , 365,232,000,000 icles. It 
is ifest that a cond tion upon a small proportion of these, 
or an agglomeration of a small proportion into larger groups ora 

tary adhesion by electric attraction, would suffice to produce 








optical effects.” 


Mr. Romyn Hircucock, an American chemist, described 
recently to the Washington Chemical Society the manner in which 
Japanese lacquer and the beautiful Wakasa ware are prepared. 
Lacquer is obtained from a tree, Rhus Vernicifera, which grows 
throughout the main island of Japan, but is best around Kioto. 
The juice, from which lacquer is obtained, exudes from horizontal 
cuts in the bark, and is collected from May to October. It exudes 
slowly, and is collected with a pointed instrument like a spoon, and 
transferred to a wooden receptacle, A dozen trees are cut in seve- 
ral places in rapid succession, and the juice collected from time to 
time. During the season each tree is visited about twenty times. 
As the sap first exudes it is a greyish white, thick or viscous fluid, 
which quickly turns to yellow, and afterwards to black, when it is 
in contact with the air. It is strained through a cotton cloth to 
free it from wood and dirt, being first thoroughly stirred to make 
it of uniform consistency. A portion of the raw lacquer, usually 
about 16 lb., is then poured into a large circular vessel and vigor- 
ously stirred with a long-handled implement for five or six hours, 
while the heat of a small charcoal furnace is ingeniously thrown on 
the surface to evaporate the water. During the stirring certain 
ingredients may added, Thus, iroy is added to produce the 
fine black lacquer. In Tokio, a soluble salt of iron is used for this 
purpose ; in ka, a fine iron dust. The uer is then poured 
into a vessel to settle, and is afterwards drawn off from the 
sediment, 





MISCELLANEA, 
Tue revised waterworks scheme for Delhi has received 


Government sanction, The work is to be begun at once. 


Tue Paris Exhibition was finally closed from Sunday. 
There have been 111,000 admissions since November 7th, but 
latterly only 2000 a day. 


DP Autorité of the 4th inst. states that an English com- 


or meeiet atthe Ministry of Public Works for a concession to 
uild a bridge across the Channel. 


Mr. Witi1am ArroL, contractor for the Tay and Forth 
Bridges, was on Wednesday presented with the freedom of Dundee 
in recognition of his engineering abilities and skill in completing 
these great undertakings. 


Mr. Batpwin Latuay, specially commissioned to report 
on the measures necessary to improve Cairo sanitation, is said to 
recommend 240 miles ot sewers and a system costing about half a 
million, or rather over £1 per head of the population, The figures 
are considered favourable, 


Messrs, FLEMING AND FerGuson, Paisley, have received 
an order from Mr. F. R. Wood, New South Wales, to build for 
him a steel steam = of about 450 tons yacht measurement, 
She is to be fitted by the builders with a set of their patent quad- 
ruple expansion engines, to indicate about 1000-horse power. 


Tue new U.S. cruiser Baltimore recently returned to 
Philadelphia from her second trial trip. It is unofficially reported 
that her speed averaged 20, knots during a four-hours’ run at 
sea off the Delaware capes. The engines developed about 300-horse 
power beyond the contract requirements of . 


Tue Oudh irrigation returns for 1888 show an increase 
of nearly 200,000 acres on the previous year. The area served 
from wells increased by 280, acres; that watered from tanks 
diminished by 74,000 acres. Indian Engineering says the total 
irrigated area in Oudh amounts to 21? per cent. of the cultivation. 


Messrs. MERRYWEATHER AND Sons, of Greenwich, have 
just constructed for the Austro-Hungarian Government a powerful 
double-cylinder steam fire-engine of their ‘‘Greenwich” pattern, 
capable of discharging 1400 gallons per minute. It is intended, 
we understand, to fix this engine-on a war frigate for salvage 
and fire extinction purposes, 


THE guarentee fund of the New York World’s Fair 
was completed on Saturday, with a few thousand to spare, just in 
time for the meeting of Congress. There is a strong demand for 
an increase of the fund from £1,000,000 to £2,000,000, while the 
Tribune and others urge postponement of the Fair, Chicago will 
therefore not get it after all. 


PARLIAMENTARY notice has been given of 228 Private 
Bills for the coming session, exclusive of the two London County 
Council Bills for amending the Metropolis Management Act and 
Regulating the Theatres—both of which will be introduced as 
public measure. Of the total number of Private Bills, 192 relate 
to the provinces, and thirty-six, either wholly or in part, to the 
metropolis. 


A Boarp or TrabeE report by Mr. J. W. Butterworth 
has been published, relating to the explosion of a vertical boiler 
14ft. 6in. high, 6ft. Gin. diameter, shell plates gin., and the fire- 
box plates }in., with }4in. rivets 2in. apart. The fire-box burst all 
to pieces with a pressure of about 801b., and the report, with Mr. 
Traill’s remarks, states that it ought never to have been worked at 
that pressure, Two men were killed by its explosion. 


Tue recent loss of the life of a fireman at Wandsworth 
has shown the great importance of an ample supply of light port- 
able ladders capable of being quickly lengthened to reach upper 
windows and roofs; and the London County Council has placed 
a contract with Messrs. Heathman and Co., of London, for the 
supply of 400 such ladders upon an improved design, to be carried 
upon the engines of the Metropolitan Fire Brigade. 


Tue Severn Commission met at Worcester, on the 29th 
ult., to consider the Severn Navigation Improvement scheme. It 
was stated that Cardiff merchants had guaranteed £6000, Lord 
Bute £3000, and Worcester and Cardiff Corporations £10,000 
towards the £25,000 required for the works, and that further 
assistance would be obtained from Newport and Birmingham. It 
was agreed by a majority of four votes to proceed with the Bill 
authorising the improvement next session. 


Tue directors of the Union Steamship Company have 
concluded a contract with Messrs. W. Denny and brothers, of 
Dumbarton, for the construction of a new steamer for that com- 
pany’s South African mail service. This vessel will be built of 
steel, and her dimensious will be: Length between perpendiculars, 
460ft.; breadth, 54ft. 6in.; depth, 37ft. 6in.; and her gross tonnage 
will Sa peel She will be fitted with twin screws, driven by 
two sets of triple-expansion engines, and will possess great speed. 
The ship will an = eaee number of first, second, poh. poet se 
passengers, and will fulfil all the requirements necessary to qualify 
her for employment by the Admiralty as an armed and subsidised 
cruiser, 


WE have received from Messrs. Sampson and Co., 
Stroud, some samples of their leather belting, including their 
medium double belting, which is made on their system without 
cross joints. These belts are made up of a number of longitudinal 
strips, the number depending on the width of the belt and the 
longitudinal joint’s breaking point. These are all connected by 
wood rivets or pegs, and by sewing of some artfully hidden kind, 
and by two outer seams. The result is a very pliable belt, easy 
working, and made, we are informed, of leather fifteen months in 
the tan pits. The leather appears to be very tough and yet supple. 
The single belts are also beautifully supple, a quality which must 
make a lot of difference in the easy running of the belt. 


THE new premises of Messrs. John Barker and Co., of 
Kensington, have just been fitted up with the electric light by the 
Planet Engineering Company, and a reception and ball was held 
on Monday last for friends and cust 's to ine the premises, 
lighting, and fine display of antique furniture from the Paris 
Exhibition. The ground and first floors are lighted by forty-two 
‘* Alpha” arc lamps, taking 5 ampéres, and running two in series 
from a 100 volt constant-current circuit, and the rooms and floors 
above were lighted by seven Sunbeam high-candle power and over 
sixty small incandescent lamps, the current being supplied from 
the mains of the Kensington and Knightsbridge Electric Lighting 
Company. The Alpha arc lamp, of the Planet Company, is, we 
are told, very efficient, and is spoken of in very favourable terms. 





A Soutn WaALgs paper says:—“The announcement 
that the s.s, China, which left Barry Dock on October 2nd, had 
reached Hong Kong in the short time of 33} days—thus beating 
the overland mail—is of more importance to this district than 
would at first sight appear. The China is a steamer of 10,000 tons 
burden ; was built on the Clyde, and came thence to South Wales 
to be coaled for her long voyage. She received 2500 tons of best 
—Ocean Merthyr—quality, and her quick passage has demonstrated 
once again the excellence of that coal, which combines all the 
good characteristics that distinguish the Welsh product. She is 
the first of aline of steamers designed to develope trade between 
the United States and the Chinese Empire. Several other vessels 
of similar large capacity are being built in Great Britain for the 
ree Pr which is an undertaking of the noted financier Mr. Jay 
Gould, : 
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THE PARIS EXHIBITION—DETAILS OF COMPOUND ENGINE. 


MM. SULZER FRERES, WINTERTHUR, ENGINEERS, 
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SULZER ENGINE AT THE PARIS EXHIBITION. 


One of the engines which drove the line shafting in the Machine 
Hall of the Paris Exhibition was supplied by MM. Sulzer Brothers, 
of Winterthur. It is, as seen by the perspective view on page 474, 
and general plan and section on page 471, a horizontal com- 
pound. The steam is admitted into the jacket of the small 
cylinder before it reaches the cylinder itself; and the exhaust 
passes directly to the jacket of the large cylinder, which thus 
acts as areservoir, because the firm has found by experience that 
nothing is gained by a separate receiver. The diameters of the 
high and low-pressure cylinders are respectively 500 mm. and 
800 mm., or 19Zin. and 31l4in., while the stroke is 1°4 m., or 
4ft. 7in. The normal speed is 75 revolutions; and, with an 
initial pressure of 74 atmospheres, or 112°5 lb. per square inch, 
the engine will indicate 315-horse power at 10 per cent. admis- 
sion, 420-horse power at 20 per cent., 510-horse power at 30 per 
cent. and 585-horse power at 40 per cent. The engine at the 
Exhibition was working at a disadvantage, as it was oply making 
70 revolutions; but some trials made this year with an identical 
engine erected at Narano, near Milan, show a consumption of 


ADMISSION VALVE EXHAUST VALVE 








only 6°35 kilos., or 14 lb. of steam at 6 atmospheres, or 90 Ib. 
boiler pressure per indicated horse-power per hour, the engine 
only indicating 267 instead of 400-horse power. The distinguish- 
ing feature of the engine is its high piston speed, 34 m. or 
11ft. 5Zin. per second, due to the long stroke, and giving the 
following advantages :—Great reduction of the clearance spaces 
in proportion to the total content of the cylinder; reduction of 
piston area, and consequently of the effect of any leakage which 
may occur; reduction of area of cylinder, and consequently 
of abstraction of heat from the steam by radiation. 

The principle of steam distribution is the same as in the 
engine that was exhibited at Paris in 1878 ; but the gear for 
opening the admission valves of the small cylinder has been sim- 
plified, while that of the exhaust valves of both cylinders has 
been made independent, so as to permit of regulating at will the 
admission and the compression in both cylinders and the exhaust 
in the large cylinder. A shaft carrying excentric sheaves in the 
same horizontal plane as the centre line of the cylinder is made 
to revolve by bevel gear from the main shaft, and the position 
of the “thumbs” or detents is altered by a rod from the governor 
lever, as shown by the anuexed end view, the effect being to 
hasten or retard the action of the thumbs on the wiping pieces 
which open the admission valves of the small cylinder. The 
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THE PARIS EXHIBITION.—400-H.P., COMPOUND ENGINE 


MM, SULZER FRERES, WINTERTHUR, ENGINEERS, 
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rubbing surfaces are of very hard steel, and renewable, There 
is a stout spiral spring at the bottom of the governor rod for 
preventing the sag of the gear rope from causing a reverse 
motion on stopping the engine. The cams for opening the 
exhaust valves are divided at right angles to their axis, so as to 
permit of adjustment, The admission valves of the large 
cylinder are also controlled by cams; and these, too, are divided 
for adjustment in accordance with indicator readings. An 
enlarged view of the valves is appended, showing them to be of 
double beat and nearly balanced. They simply rise and fall on 
their conical seats without the slightest friction, so that they 
remain tight when closed. A double-beat valve is exhibited 
which has been in constant use for fourteen years without 














PRESSURE CYLINDER 


being ground, and is still in a good condition for working. 
In the perspective view at the end of the valve-controlling 
shaft, may be seen a small horizontal pump worked by a crank; 
this is for drawing a drop of oil as it falls from the sight-feed 
lubricator, and forcing it into the cylinder. A small pipe 
admits steam into the lubricator in cold weather for keeping 
the grease in a liquid condition. The oil falling from the main 
bearings is raised by a rotary pump for use over again. 
The pistons have Ramsbottom rings; and all rubbing surfaces 
are very large, so as to reduce the pressure per unit of area. 
The horizontal double-acting air-pump is worked by a con- 
necting-rod and bell crank off the main crank at the large 
cylinder end of the lay shaft; and ample dimensions are 
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given to the cellar containing it, so as to afford easy access. 
The castings are remarkably smooth, being only covered with 
a thin coat of dead black paint. The turned parts, such as 
cylinder covers, are so bright that it is difficult to believe they 
are not nickelised, even when near the brass parts so treated. 
Since the first Sulzer engine was started at the first Paris Exhi- 
bition in 1867, no less than 1223 engines of 104,060-horse power 
indicated collectively have been turned out at the Winterthur 
Works, which now employ .2000 men, while seventy engines of 
nearly 9000-horse power on this system have been ordered since 
the opening of the present Exhibition. Messrs. Sulzer Brothers 
have been awarded a grand prix for their engines by the inter- 
national jury. 
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NOTE ON THE USE OF ROPES FOR PRONY | LETTERS TO THE EDITOR. ra but it would suit rl small su ri mill i voy ro pe 
BRAKES.! [We do not hold ourselves responsible for the opinions 07 our cor- | may be already in use, I shall be pleased to see a short explane. 


By Professor J. E. DENTON. 


THE accompanying cut shows a convenient arrangement of rope | 
brake for absorbing the power of a steam engine or other motor. | 


One end of the rope J is formed of two smaller ropes, which fasten 


to a cross-bar H, and. allow the end F of the larger rope to pass | 


between them, and fasten to a screw-bolt having the hand-wheel 
G for its nut. The frame carrying H and G, resting on the platform 
scales, the reading of the latter, minus the weight of the frame, is 
equal to the total friction between the rope and the brake-wheel 
C. The advantage of a rope to create the friction, over wooden 
blocks attached to a band of iron, is that the friction between the 
rope and iron pulley is not much altered by the presence of such 
amounts of water on the pulley face as are liable to accumulate 
there from the use of water in the hollow rim of the wheel C. 
With wooden brake blocks a slight spatter of water on the rim 
causes such variations of friction that it is very difficult to maintain 
a constant reading for the load upon the brake, and therefore 
trials of engines, in which it is desired to have them run without a 
governor in control of the speed, canrot be satisfactorily made 
with wooden brake-blocks, unless the trials are of extremely short 
duration. By the use of a rope, it is quite practicable to control 
the speed without a governor for long periods of time, provided 
the tension at the hand-wheel G is adjusted, by watching the 


needle of a tachometer instead of the beam of the scales. If the | 


tachometer needle is maintained nearly stationary, the scale beam 
is certain to be in balance. But if it is attempted to regulate the 
tension by watching the scale beam, considerable fluctuations in 
speed will constantly occur—the beam being the less sensitive 
factor for ordinary engine proportions of brake than is the speed. 





By this method of regulation it is possible to duplicate tests of 
power on engines without the use of a governor, so that the total 
revolutions shown by a counter B will vary but about 1 per cent. 
in consecutive hourly tests; for example, the following are the 
results upon an Sin. by 9in. engine running about 150 revolutions 
od minute, and developing about 8 indicated horse-power :— 

irst hour, 9128 revoluticns; second hour, 9146 revolutions; third 
hour, 9094 revolutions; fourth hour, 9218 revolutions ; fifth hour, 
9164 revolutions. 

A rope is, however, more sensitive to destruction by heat than 
are blocks. A brake wheel, 2ft. in external diameter and 5in. face, 
being fitted with lin. diameter manilla rope, the latter cannot be 
kept from charring at the point of greatest tension, when absorb- 
ing 17-horse power at 150 revolutions per minute, provided that the 
water used for keeping the brake cool is supplied to the interior of 
the rim at simply the rate that it evaporates? out of the latter. 
Under these circumstances a lin. rope gives way in an hour of con- 
tinuous running, although the tension upon it is but 600 lb., or less 
than one-twelfth of its tensile strength. A lin. rope on a 2ft. 
pulley will probably handle 20-horse power for upwards of an hour, 
with a supply of water equal to less than 25]b. per minute. For 
greater horse-powers the diameter of the brake wheel should be 
Increased, so that the heat created may be distribated on a larger 
surface of wheel rim. 








RoyaL Institution. —The Christmas lectures—adapted to a 
juvenile auditory—will be given this year by Professor A. W. 
Riicker, F.R.S., Professor of Physics in the Normal School of Science 
and Royal School of Mines, on “ Electricity.” They commence on 
Saturday, December 28th. 


ARBITRATION CasE.—In this case the plaintiffs, Messrs. Robey | 


and Co,, the well-known firm of engineers at Lincoln, sued the 
defendants, Shead and another, who are the liquidators of the 
Pilsen-Joel Electric Light Company, London, for £853, the value 
of a 40-horse power compound semi-portable engine with variable 
expansion gear. Defendants contended that plaintiffs had broken 
their contract in that the engine, instead of being a new one and 
in perfect order, was in fact a second-hand one, and defective in 
various particulars. They paid into Court the sum of £650, and 
claimed the balance in lieu of damages sustained by them. These 
allegations were denied in toto by plaintiffs. The case was partially 
heard at the Lincoln Assizes in July last, and was then ordered by 
the judge to be referred to the decision of an engineer, to be 
mutually agreed on. ‘The reference took place in London last 
month, before Mr. Jeremiah Head, M. Inst., C.E., and occupied 
four days, besides two visits to the machinery in dispute. The 
arbitrator's award, whicb has just been made and published, is that 
the defendants shall pay to the plaintiffs the sum of £800 in satis- 
faction of their claim, and shall pay all costs. The engine in 

uestion was one of those used for electric lighting purposes at the 

hibition held at Newcastle in 1887. 





1 The Stevens Indicator. 
2 This method of withdrawing water from the wheel is the best for 
accurate work, as it prevents all splashing of water. A pound of water 
supplied per minute will suffice for 10-horse power. 





respondents. | 





j RAILWAY SERVANTS’ EYESIGHT. 

Smr,—The statement made by Dr. Edridge-Green in your last 
issue, e 460, that “he has taught an uneducated red-green 
colour-blind person to pass through Holmgren’s wool test with less 


tion about the pressure in the correspondence column of an ear] 
issue of your journal. Rozert ELtior, 
Edinburgh, December 2nd, 





RAILWAY EXPENDITURE, 
Sir,—-While thanking Mr. Stroudley for explaining the two dis. 





than five minutes’ instruction,” is certainly the most ve 
evidence which it is possible to have against that test; and it is to 
be hoped, in the interests of public safety, that railway companies 
will without delay adopt an efficient system. As a matter of fact, 
at the present time a man, whether he be colour-blind or whether 
he be not, can pass the ‘‘Holmgren” test after receiving a few 
minutes’ instruction in a Berlin wool shop, 

Some years ago a collision occurred on a railway in consequence 
of a train over-running a signal; the driver was firm in his 
statement that the light was ‘‘ green,” whereas all the other men 
said it was ‘‘red.” The driver wasfined, and afterwards continued at 
work as usual. He then made some other mistakes, which would 
have ended in collisions had not the fireman said, ‘‘Stop, mate.” 

Without any cause being stated, the driver decided to give up 
railway work, and take to another occupation. He sometime 
afterwards informed me that he found that when he had been on 
duty for seventeen hours, and especially in some states of the 
weather, ‘‘he was not certain about red and green,” and he 
believed that his sight was the cause of the collision. Now, as a 
fact, that man could then, and can now, pass the ‘‘dot” and 
**wool” tests without any trouble. In all cases in which collisions 
occur in consequence of mistakes of signals, it would be a great 
advantage if the Board of Trade inspectors would have the men’s 
sight tested before they come to the 
conclusion that one or other man is not 
speaking the truth. 

It has been considered by some autho- 
rities that if a man’s sight fails after 
being seventeen hours on duty, it is not 
of much consequence, as he ought not 
to work so long. I entirely agree that 
seventeen hours is much too long # but 
as numbers of men are working over 
twenty hours without rest, they must 
have sight which will stand that strain. 
However, it is to be hoped that Parlia- 
ment or the companies will soon put an 
end to such excessive and dangerous 
hours being worked on railways. Iam 
also glad to notice that Dr. Edridge- 
Green considers that the only person 
capable of testing sight is a medical 
man specially trained. If the com- 
panies would adopt this suggestion, and 
employ s ms instead of foremen and 
chief clerks, it would do much to remove 
the present growing discontent amongst 
railway servants, 

Unfortunately, the inefficiency of the 
tests is only a part of the difficulty, and 
the hatred with which railway men look 
upon them is without doubt due, to a 
considerable extent, to the improper uses 
and unfair manner in which the tests 
have and are still too frequently em- 
ployed. If a foreman for some reason 
wishes. to get rid of a man, or if he 
wishes to reduce an express driver toa 
shunting engine, the eyesight test is 
the most easy method of carrying out 
that wish. For instance, I know a rail- 
way man who was discharged from the 
service of the company by his foreman 
as “colour-blind,” and the true fact ‘was 
that the man declined to carry coal, chop 
sticks, and dig his foreman’s garden. 

This fact alone will show how neces- 
sary it is for the test to be carried out 
by an independent expert surgeon, 
assisted by a practical railway man who 
knows the actual distances at which it 
is necessary to see signals. A railway 

servant requires to have no doubt about red, green, yellow— 
commonly called white—purple, and blue. If he can tell those 
lights, that should be sufficient; and above all, he should be able 
to see the three red tail lamps upon a train in front of him, upon 
a straight line, at a mile off. CLEMENT E, SrrREtTon, C.E., 
Engineer, Associated Society of Drivers 
| and Firemen, 
| Saxe-Coburg-street, Leicester, 
| December 2nd. 
| THE SILVERTOWN STRIKE. 
| $m,—As incorrect statements continue to appear in some of the 
| daily newspapers with reference to the strike at this company’s 
Silvertown works, we shall be obliged if you will publish the follow- 
| ing facts in your columns, 
| n consequence of 380 of our workpeople striking, about 900 
others, whose work was dependent on steam power, were thrown 
out of employment. Of this number and of the original strikers 
many have found work elsewhere. 

It has been stated that we have lately taken on a few ‘‘ calender 
hands” only; but the fact is, we are glad to say, that as we have 
been able to provide steam power, about 350 of our old hands have 
within the last few rt returned to their employment in our 
various workshops. Others have applied, and we will take them 
on as fast as we can arrange work for them. 
| The number now in our employment at Silvertown is 795. Our 
| wages list for this week amounts to £1350, most of which will go to 
| alleviate the distress in the neighbourhood—distress which has 
| been caused by the action of the strikers, and prolonged by the 
misstatements and misleading promises of the agitators. 

Wm. J. TyLer, Secretary, 

The India-rubber, Gutta-percha, and Telegraph Works 

Company, Ltd., 106, Cannon-street, London, E.C., 
November 29th. 











SUGAR MILL ROLLERS. 
Sir,—In the interesting article on ‘‘ Sugar Mill Rollers” in your 
issue for 29th ult., it is stated that a thrust of ten to twenty tons 
| per inch of diameter of shaft is used to force the shafts into the 
| roller cases. There is such a wide difference between these two 
| pressures that one would like to have a more detailed statement, 
| and to know for what sizes of rollers ten tons would be proper, and 
| also the range of rollers for which twenty tons would be necessary. 
My experience in using hydraulic pressure for somewhat similar 
| would lead me to think that the cast iron roller cases would in any 
conceivable case be over-stressed, strained, or even split, by the 
, use of such a high pressure as twenty tons per inch diameter of 
| the shaft. 
| Locomotive driving wheels made of forged iron have their shafts 
forced in with a pressure of twelve tons per inch in diameter, and 
| stand the tear and wear well, although no keys are used. 
| Small rollers used for various purposes, say 10in. to 12in. dia- 


- | meter, are often made by having the metal cast round the spindle, 


| The spindle is generally first rough turned, and a screw thread cut 
| on it where the melted cast iron will come in contact with it. The 
| result is this thread is fused and amalgamated with the cast iron, 

making a roller case immovable on a spindle, I do not think this 





crep , I must say I fail to see the reason for charging half the 
amount of the New Queen’s Park, at Crewe, to repairs ; the proper 
place for such an item would rather be in Abstract EK, general 
charges, amongst contributions to accident and other funds, 

Again, if one-third of the credit for engine power is deducted 
from the expense of repairs, the number of engines in proportion 
to that amount should also be deducted from the number returned 
in stock, and the cost of repairs per engine calculated on that 
number, 

Mr. Stroudley says nothing about the Great Eastern Railway in 
his letter; why it has had nothing charged to its account for gas, 
repairs of shops, or the £636 8s. 3d. for extension of worksbops 
and additional machinery. In this case also the third of 
£6558 13s. 8d. for working other lines has not been credited, The 
above applies also to the Caledonian, with the exception that the 
whole of £3500 for alteration to workshops has been added, 

I must say that for comparison, the compiling of such a table is 
a most disbeartening job, especially seeing how worthless such a 
table is when pleted. The t charged for wages and 
material affords the least ground for error, therefore it would seem 
the fairer way to divide that amount, as Mr. Stroudley has done in 
the case of the Great Eastern, by the number of engines and train 
miles. If amounts beyond this are credited and debited, by all 
means let them be charged for each company. HARBREK, 

Newcastle-on-Tyne, December 4th. 








VARIABLE EXPANSION IN MARINE ENGINES, 


S1r,—I have vainly searched various books to ascertain when the 
link motion was first fitted to marine engines. Stephenson links were 
certainly fitted to both the screw and paddle engines of the Great 
Eastern, built in 1857, and I am tolerably certain that they were 
used in H.M.S. La Hogue and Blenheim, cut down 74’s, as far 
back as 1854; but this does not help me to the knowledge of who 
first used the link motion or any Aner form of variable expansion 
gear at sea. Cam gear, driving a special cut-off valve, I do not 
count. 

Perhaps some one in Messrs. Maudslay’s office can throw light 
on this point, I have been told that Messrs. Maudslay and Field 
first fitted the link motion at sea, but the name of the ship I have 
not heard. J, G, 

Westminster, December 4th. 








THE CIVIL AND MECHANICAL ENGINEERS’ SocreTy.—The first 
ordinary meeting of the Civil and Mechanical Engineers’ Society 
for the new session was held at the Westminster Palace Hotel on 
Wednesday evening, December 4th, when Mr. Henry Adams, 
M. Inst, C.E., professor of engineering at the City of London 
College, delivered his opening address, After alluding to the 
responsibilities which the presidential chair involved, he reviewed 
the work of the Society during the past year, indicating the chief 
points of merit in the papers which have been read, and using each 
as the text for some practical remarks, With regard to technical 
education, he laid down the qualifications for good engineering 
draughtsmen, and said that although the supply was commonly 
thought to be greater than the demand, every engineer at times 
found considerable difficulty in getting competent assistants. In 
describing the visits made by the members, reference was made to 
the City and Southwark Subway, the locomotive and carriage 
works of the London and South-Western Railway Company, and 
Messrs, Kirkaldy’s testing works and In tion with 
the visit to the London and South-Western Railway Works, the presi- 
dent gave some results obtained with the Vortex blast pipe, of which 
heis joint inventor and patentee with Mr. W. Adams, the locomotive 
superintendent. By its use this railway company alone has saved 
nearly £50,000 onits coal bills, inaddition to reaping otheradvantages, 
The work of the Council was alluded to, and a recent alteration in 
the rules of the Society admitting engineering pupils without 
entrance fee, The position of the Society financially was stated 
to be sound, and a hope was expressed that the roll of members 
would be largely increased during the coming year. Looking 
beyond the limits of the Society, the state of the labour market 
called for some remarks, and in this section the president luded 
by saying, ‘‘ Unionism is the right of all, intimidation an outrage 
upon the first principles of liberty and justice.” The chief features 
of the three most memorable structures of the day—the Forth 
Bridge, the Paris Exhibition, and the Eiffel Tower—were described 
and many interesting particulars given, and the address, which was 
well received throughout, was brought to a close by an exhortation 
to the younger bers of the profession, who d oppor- 
tunities undreamt of by former generations, but these very oppor- 
tunities call for corresponding zeal on their part. ‘To whom much 
is given of him much shall be required.” 


ForceD Dravucut.—The Melbourne Argus of October 9th con- 
tains an account of a very successful installation of forced draught 
as fitted on board s.s. Santon by the Wallsend Slipway and Engi- 
neering Company. The Santon’s measurements are as follows :— 
Length, 315ft. overall; beam, 39ft.; depth moulded, 23ft. 3in.; 
gross tonnage, 2504; net tonnage, 1622. The engines are triple 
compound, the cylinders being 22}in., 364in. in., with 39in. 
stroke, while the boilers can carry steam at 160 Ib. pressure. The 
engines have run without a hitch during the whole voyage, and the 
experts who have already seen them say that they show creditable 
workmanship. The enterprise of Messrs. Huddart, Parker, and Co. 
has led them to adopt forced draught for the Santon, and the 
result is that when the fans are driven at a moderate speed the 
combustion of fuel is perfected, and the men in the engine-room 
are relieved from that oppressive work which is so common, 
especially in hot climates and with inferior coal, The Santon is 
one of the few cargo vessels afloat utilising forced draught. The 
engine-room is scientifically ventilated, and in the tropics, when 
the temperature on deck was unendurable, the stokehold was com- 
paratively cool and comfortable. The speed of the Santon on trial, 
with 2000 tons on board, was 114 knots, and Messrs, Huddart, 
Parker, and Co. expect that no difficulty will be encountered in 
driving her 11 knots on a limited consumption of fuel. On the 
present voyage the Santon took in only 1300 tons of coal, and had 
to proceed from the Tyne to Gefle, and from Gefle to Melbourne 
without coaling. The voyage is upwards of 14,000 miles, Through- 
out the 14,000 miles of straight out steady steaming which the 
Santon accomplished, the engines were never — once from 
any cause, and the boiler pressure was never below 154lb. Thisisa 
feat of steaming which has never yet been excelled, The engineer 
also writes under date October 9th, 1889:—‘‘The forced draught 
has been giving every satisfaction. I have been running the fan 
from 230 to 250 revolutions per minute, giving a pressure in the 
asbpits varying from 0:2in. to 0-bin., according to the condition of 
the fires, iy pressure above the bars being O’lin. After tryin 
various pressures, I found this gave the best results with the coa 
we were burning. The tubes were never swept during the voyage, 
and we were steaming as easy the last day as the day we left. 1 
found it of great advantage in the tropics, the temperature of the 
stokehold seldom reached 100 deg. Fah.; so that the stokers could 
always work without being oppressed, and the steam pressure 
never varied one pound, Nota single bar has burnt down during the 
whole voyage, and the furnace fronts and baffle plates are in 

rfect condition.” In consequence of this success Messrs. 

uddart, Parker, and Co. have ordered the machinery and fittings 
for their s.s, Elingamite, 























Dec. 6, 1889. 


THE ENGINEER. 


473 








—— ———— 





a 


THE BEST FORM OF GEARING FOR MAIN 
DRIVING 


G. 
(Concluded from page 451.) 

Mr. J, NAYSMITH referred briefly to several points which had 
been raised durin the discussion with reference to the shape of 
the V in rope driving, and suggested whether it would not be 
better if there were different angles for different centres. Sup- 

se, for instance, they were driving 10ft. centres, whether the 
groove should not be more acute than if they were Sone 20ft. 
centres. As to the speed at which wheel gearing might be driven, 
he thought that the wheel which Mr, Rea had stated was running 
at 4500ft. per minute was iy oad an excessive speed. ‘Touch- 
ing upon mortice wheels, Mr. Naysmith exhibited a small model of 
a new design in which the back of the tooth was iron, and the 
front of the tooth was wood, driven into a dovetail specially pre- 

ed in the rim; the object of this arrangement being to provide 
the necessary strength of teeth, whilst at the same time securing 
smoothness of running, which were not usually obtained in mortice 
wheels. Referring again to rope driving, he pointed out that in 
modern mills driven by ropes the space required for this system of 
gearing was very large, and at some of the mills special buildings 
were erected to accommodate the ropes. This was a matter which 
ought to be looked upon as tearing upon the question of cost in 

ope driving. 

' Mr. Settle remarked that there was a tendency to exclude wheels 
as much as possible from the gearing for rolling mills, and to couple 
the engine directly to the rolls, He thought that the loss of 
power by friction in wheel gearing was put down at 24 per cent., 
whilst ropes were said to absorb 25 per cent.; that in these 
instances the wheel gearing must have been an extra good job, 
whilst the rope driving must have been an extra bad one. 

Mr. John Taylor considered that gearing was well worthy of the 
fullest ave. as it was a form of transmitting power which 
would last as long as power was required. Mr. Rea had already 
stated that power could be transmitted by wheel gearing with as 
small a loss of power as any known means, but the very heavy and 
expensive breakdowns in wheel gearing which had taken place 
had caused inquiries to be made, and other methods of main 
driving adopted. As a rule, when a breakdown of gearing had 
taken place, the gearing had pees been condemned as the 
cause. —_ must, however, take it as a first principle in gearing, 
that it could only be effective while in a true position. To 
illustrate this, it was only necessary to examine the working 
conditions of a pair of bevel wheels, the construction of the teeth 
radiating to a common centre. The moment the wearing of the 
shafts removed this condition of the centres the power of the tooth 
was gone. The action of all bevel gearing was to drive the centres 
of each shaft one — the other, and thus cause cross-gearing, 
This alone had resulted in more breakages in this class of gearin 
than any other cause he knew of. He had only known a whee: 
to break when the bearing of the teeth had been on the inside, 
This being the true point of conduct, it very soon got the full 
bearing across the tooth by spring and wear. To a thoroughly 
experienced millwright it was not always necessary to examine 
the teeth of bevel gearing to know the position they were working 
in. When the tooth had begun to bite in the outside there was 
a peculiar chattering, which no amount of greasing altered except 
for the moment. Ifthe wheels were heavily loaded and running 
at a great speed, and particularly when subject to any 
fluctuations of power, a breakdown of the tooth took place 
in a few days, or often in a few hours. It would, however, 
be seen that after the construction of a wheel came the 
fixing and maintaining in a true position, and a proper provision 
for regulating and adjustment. ithout the power of adjustment 
t was impossible to get a satisfactory result. He had long been of 
opinion that there was a practical limit to the width of bevel 
wheel teeth, on account of the care that was necessary to keep the 
full bearing on the width of the teeth. This arose from the con- 
stantly changing position of the shafts by wear. The best results 
he had found had been where the width of the tooth did not ex- 
ceed one-sixth of the diameter of the large wheel. A great deal 
could also be said on the question of form and —— In 
practice he had found the best results from the following propor- 
tions, viz.:—The pitch, 1; width, 3; length of tooth, 3; thick- 
ness of rim, 4; thickness of midfeather, 4; width ditto, 4. 
The form of the teeth to be struck by the pitch from the 
centre of the tooth, This gave a very easy running tooth, 
and carried the driver wheel forward smoothly. It did not 
= or clean off the grease, without which no wheel would 
work favourably. The proportions of fixings and other means of 
carrying gearing had to be determined by local circumstances, 
which was the first object of consideration a good millwright 
took into t. The question of bearings was a very large 
subject, and would take up too much time on that occasion. 
With regard to wheel construction, he thought it would be 
clear enough to every man that the material which was used 
should be very suitable, and every care taken to remove everything 
not calculated to produce the very soundest casting in all its 
Assuming, therefore, that they had suitable material, he would, 
when a wheel exceeded 2ft. diameter, adopt the following form of 
construction:—He would make the rim and tooth independent, 
with proper provision for the necessary adjustments. ere was 
thus an opportunity to adapt wheels for ——— work. The effect 
of contraction in heavy wheels cast whole, when fully explored, 
often revealed the fact that really the wheel never was sound; but 
after working a while, it was discovered that the rim was only 
attached to half its arms. Segment wheels he would avoid as far 
as possible; but when obliged to use them, he would fix on with 
ri and wood blockings. If a segment should haye to be 
replaced at any time, it would be found exceedingly difficult to get 
another to work satisfactorily, because it was next to impossible to 
get the same length of casting for the tooth, and no amount 
of training would set this right. He did not wish to add 
much to what Mr. Rea had said on belt driving. A great 
deal of the available wer was thrown away by the 
excessive rounding of the pulleys. He has seen pulleys rounded 
as much as gin., 12in. wide. When this was the case it would be 
found that the belting had been robbed of half its effective bearing. 
—— was only used to give the belt a good position, and jin, 
was ample for all working pu The most effective angle for 
rope pulley ves for each side to have was lin. in 6. Practically 
the best and most useful size of rope was about l}in. diameter, 
larger ropes having been found to be self-destructive in consequence 
of breaking on the larger diameter of the bend. 

Mr. Hartley remarked that the great number of breakdowns 
which had taken place in wheel gearing had been one of the 
principal reasons why rope driving had become so general, 
and invariably these breakdowns been due to bad con- 
struction, bad design, and bad workmanship. In fact, where 
it had been possible to tabulate these breakdowns in order 
to arrive at results, it was found that 90 per cent. was due 
to bad workmanship and design, A great many of the wheels 
used to-day were conmtiedted with teeth too long, and if we 
were to have rapid s with wheel gearing they must 
have short teeth, and very small bearing surfaces. e fact that 
teeth were too long was admitted by nearly all wheel makers, and 
the largely increased speed at which wheel gearing had been run 
during recent years bad been introduced without reference to the 
construction of the wheels, with the result that numerous break- 
downs had occurred. With regard to rope-driving, he fully agreed 
with what had been previously said that small diameters of ropes 
were the best, and he might mention that one firm who had tried 
experiments had found that l}in. ropes had given them the 
greatest satisfaction, if anything. 

Mr. Goodfellow, in the course of a few remarks, contended that 
ro eeering had many advantages over wheel gearing. 

r. Marshall, however, was of opinion that with improved con- 
struction of wheels they would get back to geared mills again, and 
rope driving would go out, 








Alderman Asquith fully endorsed what had been said, that a 
number of the breakdowns in past years had been due to faulty 
construction in the gearing. He believed that the length and 
shape of the teeth had a great deal to do with good gearing ; in his 
time he knew that teeth were too long and that they could not 
get out properly when running. 

Mr. Renold exhibited illustrations of a system of chain gearing 
which he had introduced. It was already being used on the 
Continent for electric driving, and he was now erecting a works in 
Manchester where he was transmitting the power by means of chains 
constructed on his principle. For this system of driving no expen- 
sive foundations were required, The whole driving was down, ae 
being no pull sideways, as in other gearing. e working was 
perhaps not quite as silent as he could wish, but certainly a great 
deal more silent than wheel gearing, and not much more noisy 
than large leather belts. The great advantage of spur gearing was 
positive driving, and he claimed that he also obtained positive 
driving with his chain gearing—the chains gearing into wheels. 
The only disadvantage which he feared was that the chains might 
be liable to stretch, so that in course of time they would not fit 
the wheel. 

The chairman, Mr, Thos, Ashbury, C.E., remarked that the dis- 
cussion had been one of remarkable interest, and he was quite 
certain that all who had listened must have had their minds con- 
siderably enlightened by the _— experience they had had 
laid before them. He proposed a vote of thanks to Mr. Rea for 
having introduced the subject. 

The proposition having been unanimously adopted, Mr. Rea in 
replyingsaid that every member would agree with him that the 
discussion been favourable to the points he had raised, and 
very few exceptions had been taken to the statements he had made. 
In exceptional cases he was quite ready to admit there might be 
great advantage in rope gearing, but he adhered to what he had 
said on this subject, As to loss of power, he held that the average 
in rope driving was about 15 per cent., in belts 10 per cent., and in 
wheel gearin 24 to 3 per cent, These were results which had 
been obtained after a series of tests, As to speed in driving wheel 
gearing, he admitted that 4500ft. per minute was no doubt exces- 
sive, but if wheels were properly made there should be no fear in 
running high speeds. To run this high speed the wheels ought to 
be specially made and rounded off, so that the teeth only touched 
on the pitch line. By this arrangement they reduced the noise to 
a minimum, and avoided risk of breakdowns. He thought there 
was too much timidity on the part of millwrights with regard to run- 
ning high speeds, If the teeth were made well rounded, perfectly 
true, and of proper form, they ought to be run readily at 4000ft. 
per minute. As to rope driving, no doubt this system did occupy 
a a amount of space, but he thought that this was a difficult 
which by proper arrangement of the gearing might be very ome | 
reduced. The centrifugal force of rope driving was not so great as 
with belts. The ropes had not the same tendency to fly off as belts. 
The loss in ropes was mostly due to cross action, After thanking 
the members for the vote of thanks, the discussion closed, 





PRIVATE BILLS FOR 1890. 


On Saturday night last the final deposit of plans for Bills coming 
before Parliament next session was made in the new Private Bill 
Office, Westminster Hali. The great feature of the Private Bill 
Session will, of course, be the great influx of electric lighting Bills, 
of which there are over 400 deposited at the Board of Trade. The 
figures for the plans deposited last year were:—For railways, 47 ; 
tramways, 14; miscellaneous, 54; and provisional orders, 46 ; total, 
161. is year’s list comprised 67 railways, 12 tramways, 59 
miscell , 30 miscell rovisional orders, and 159 electric 
lighting provisional orders, making altogether 335, or more than 
double the number deposited last year. The following is a com- 

lete list of the proposed measures for which plans bave been 

eposited, given under their different headings :— 

ailways.—Alexandra (Newport and South Wales) Docks and 
panes, Settadiet and Rhydda Railway, Ballantrae Railway, 
Barry k and Railways, Beverley and East Riding Railway 
Birmingham, Kidderminster, and Stoke Railway, Brechin and 
Edzell District Railway, Bristol Docks (Railways), Belfast and 
Northern Counties Railway, Central London Railway, City and 
North of London Railway, Croydon and Crystal Palace Railway, 
Caledonian Railway (Edinburgh, Leith, and Newhaven Connecting 
Lines), Cork and Fermoy and Waterford and Wexford Railway, City 
of London and Southwark Subway (Clapham Extension), Cheshire 
Lines Committee, Crieff and Comrie Railway, Caledonian Rail- 
way (additional powers), Cornwall Minerals Railway, East 
Gloucestershire Railway, Easton and Church Hope Railway, 
Forfar and Brechin Railway, Forfar, Brechin, and Edzell Railway, 
Guiseley, Yeadon, and Rawdon Railway, Houghton-le-Spring Rail- 
way, Kensington and Paddington Subway Railway, North British 
Railway, North and South London Subway Railway, Great Eastern 
Railway (general powers), Great Southern and Western Railway, 
Great Western Railway, Great Northern Railway (various powers), 
Great North of Scotland Railway (various powers), Glasgow 
District Subways Railway, Garve and Ullapool Railway, High- 
land Railway (further powers), Highland Railway (new lines), Hull 
Barnsley, and West Riding Junction Railway and Dock, Hull 
and North-Western Junction Railway (various powers), Hitchin 
Western Railway, Isle of Wight Railway, Isle of Wight 
Central Railway, Kirkcaldy and District Tae Extension, 
London, Brighton, and South Coast Railway (various powers), 
London and North-Western Railway, Lancashire and Yorkshire 
roves London Central (Subway) Railway, Latimer-road and 
Acton Railway, Londonand South-Western Railway (various powers), 
Milngauie, Strathendrick, and Port of Monteith Railway, Midland 
Great Western Railway of Ireland, Midland ey Boo ma 
Conisbrough, and Swinton Railway), Midland Railway, Manchester, 
Sheffield, and Lincolnshire Railway, Metropolitan Railway, North- 
West Central Railway, North-Eastern Railway, Rhymney Railway, 
Rhondda and Swansea Bay Railway Company, South Yorkshire 
Junction Railway, South- rm Railway, Talysam Railway, 
Tottenham and Forest Gate Junction Railway, Taff Vale Railway, 
West Highland Railway, Wirral Railway. 

Tramways.—Devonport, Keyham, and Ford Tramways, Dublin 
United Tramways, Flamborough Head Tramways, Folkestone, 
Sandgate, and Hythe os ee Huddersfield Tramways Improve- 
ment, Harrow-road and Paddington Tramways, New Cross, 
Lewisham, Brockley, Forest Hill, and district Tramways, Penzance 
and Newlyn Tramways, Pontypridd (Mill-street and Rhondéca- 
road, &c. , Improvement and Tramways, Terrington and Walpole 
Tram: s (Extension to Wisbech) West London Tramways, 
Wellingborough and District Tramroads (Extensions). 

Miscellaneous.—Airdrie and Coatbridge Waterworks, Aldershot 
Camp and other roads, Barrow Drainage, Bray Township, Bury 
Corporation (Gasworks Siding), Bute Docks, Cardiff, Bradford Cor- 

ration Waterworks, Baildon Local Board, Bilston Commissioners’ 

Vater, Bristol Floods Prevention, Brighton West Pier, Belfast 
ye mec Croydon Improvement, Coventry Corporation Gas, 
Cheltenham Station, Clyde Navigation, Clayton, Allerton, and 
Thornton Gas, Darlington Union (Prepeed Contributory Union), 
Derby Corporation, Derby Gas, Fleetwood Improvement, Glasgow 
Court-houses, aon ration, Hastings Harbour, Higham and 
Hundred of Hoo Water, Fartle 1 Gas and Water, Huddersfield 
Waterworks, Imperia] Docks of cater, Leicester Water, Leeds and 
Liverpool Canal, London Streets (Strand Improvements), London 
Streets (Removal of Gates), London County Council (general 
rag Milford Docks, Morley Corporation Water, Manchester 

hip Canal (various powers), Manchester Ship Canal (Tida) Open- 
ings, &c.), Mid Sussex Water, Newark-upon-Trent Waterworks, 
Newcastle and Gateshead Water, Newport Harbour Commissioners, 
Oxford Corporation, Plymouth Corporation, Richmond Footbridge 
(with Removable Sluices, Lock, and Slipway), Pontypool Gas and 











Water Compan rere Corporation, Sheffield Corporati 
Stockton and Middlesbrough Water, Sutton Cemetery, Sever 
Commission, Staines, Chertsey, and Districts Sewage Board, Tyn 
Improvement, Whitehaven Gas, Wessenden Reservoir, Warringto 
Extension Water and Improvement, Wharfe River Improvement, 
Widnes Brine Supply, Walton-on-the-Naze Improvement Com- 
missioners, Ystrad Gas and Water. 

Provisional orders, — Aldershot and Farnborough Tramways, 
Bradford and District Tramways, Bradford Corporation Tramways, 
Camborne Waterworks, Caton Water, Clydebank Pier, Criccieth 
Harbour, Breakwater and Pier, Downpatrick Water, Dungarvan 
Water, Frith Hill, Godalming, and Farnecombe Water, Godalming 
Main Sewerage Board, Great Yarmouth Fishwharf, Hastings Pier, 
Helmsdale Harbour, Humber Conservancy, Huntingdon and 
Godmanchester Gas, Hollingworth Gas, Llandrindod Gas, Lea 
Bridge, Leyton, and Walthamstow Tramways, Mullion Harbour 
and Piers, Lambourn Valley Railway, Mid-Kent Water, National 
Rifle Association (Bixley Common Tramway), New Rhyl Pro- 
menade, Pier, and Landing Stage, North Staffordshire Tramways 
Extensions and Amendments), Poole and Bournemouth Tramways, 

enzance Promenade Pier, Plymouth Tramways, Ramsbottom 
Local Board (Land for Sewerage Works), St. Mary’s (Islands of 
Scilly) Pier and Harbour, Tong Local Board Tramway, Tonbridge 
Gasworks, Usk Water, Warboys and Puddock Drove Tramway, 
West Ham School Board. 

Electric lighting (provisional orders).—Airdrie, Acton and Ealing, 
Aberdeen (2), Aberdare, Ayr Burgh, Accrington Corporation, 
Ashton-under-Lyne, note. Blackburn, Bury Corporation, Bacup 
Corporation, Bristol (2), Barrow-in-Furness, Birkenhead, Bury, 
Barnsley (2), Birmingham, Bootle-cum-Linacre, Bognor, Bourne- 
mouth (2), Brighton and Hove, Bedford, Bolton, Crompton, 
Crystal Palace and District, Cheltenham (2), Coatbridge, Cardiff 
(3), Carlisle, Croydon (2), Cork, City of London (2), Chester, Chad- 
derton, Cambri ge, Coventry, Dover, a (2), Dewsbury, 
Dundee (3), Edinburgh, Eastbourne, Edinburgh and Leith, Ealing, 
Fleetwood, Folkestone, Fulham and Hammersmith, Great Yar- 
mouth, Glasgow (4), Hammersmith and Fulham, Harrogate, Hull 
(2), Hanley, Hawick, Hove, Hastings and St. Leonards-on-Sea, 
Ipswich, Kingston-upon-Thames and Surbiton, Kelvinside, Kensing- 
ton and Knightsbridge Electric Lighting Company, London Electric 
Supply Corporation (city order), London Electric Supply Corpora- 
tion, Londonderry, Lambeth, Leeds (3), Lancaster, Leicester, 
Liverpool, Malvern and Leigh, Manchester, Salford, and District, 
Margate and W. te-on-Sea, Morecambe, Metropolitan Electric 
Supply serge imited, Manchester (3), Malvern Link, Malvern, 
Northampton, Nottingham (2), Newport, Mon. (2), Newcastle- 
upon-Tyne, North-West London, North London (2), Norwich, 
Oldham, Oxford (2), Preston and Fulwood, Plymouth, Devonport, 
East Stonehouse, and > Gifford, Portsmouth (3), Padding- 
ton (2), Preston, Partick, Hillhead, and Maryhill, a Burgh, 
Plymouth, Richmond, Mortlake, and Barnes, Reading (2), Roch- 
dale, Ramsgate and Broadstairs, Richmond, St. James’s and Pall- 
mall, Stockport, St. Martin’s-in-the-Fields and Strand, St. Helens, 
St. Pancras, Sunderland, and Southwick, Sevenoaks, Southamp- 
ton, Scarborough (3), Stafford, St. George’s, Hanover-square 
(Belgravia and Pimlico), St. Giles and Strand, Torquay, Torquay 
and District, Tunstall, Tunbridge Wells, Tiverton, Windsor and 
Eton, Woking Electric Supply Company, Limited, Worcester, (2) 
wo Wigan, alsall, Wednesbury, Wolverhampton, 
York (3). 








CIVIL AND MECHANICAL EncrIngERS’ SocreTy.—On the 13th 
inst. Messrs, David Kirkaldy and Sons received the members of 
this Society at their Testing and Experimental Works, 99, South- 
wark-street. Mr. Kirkaldy, sen., showed his drawings of the 
historical steamship Persia. is is a most excellent piece of 
artistic draughtsmanship, which is attested to by its having been 
the only mechanical drawing ever accepted and hung by the Royal 
Academy. In the presence of the visitors a tensile test was 
carried out ona pieze of steel with 3in. cross-sectional area in the 
1,000,000 lb. machine, which Mr. Kirkaldy built many years ago, 
in such a way that it might equally well bring destruction on a 
girder 25ft. long, or a full-sized bridge strut, and also test exactly 
a small specimen of tin-plate. The company were next shown the 
extensive and well-arranged museum, fitly described by a member 
asa ‘temple of destruction,” where they saw specimens of every 
kind of material, which had been submitted to every kind of stress, 
and amongst them several evidences of rascality, which the 


engineer who does not have a percentage of his material tested 


always exposes himself to. 


LIVERPOOL ENGINEERING SocreTy.—The fifth ordinary meeting 
of the sixteenth session of the above Society was held at the Royal 
Institution, Colquitt-street, on oe evening, the 27th ult., 
Mr. F, Hudleston, Assoc. M. Inst. C.E., vice-president, in the 
chair. The principal event in the evening’s programme was 
the adjourned discussion of a paper read on the 13th ult. by Mr. 
George Farren, Assoc. M. Inst. C.E., entitled ‘‘The Stability of 
Earthwork and Masonry Dams.” Mr. Farren first gave a brief 
résumé of his paper, and the chairman then opened the discussion, 
which was continued by a large number of the members present, 
the majority of whom dwelt upon the advantages of gravity over 
circular dams. Mr. Charles H. Darbishire read some interesting 
particulars, from an American source, of the mode of construction 
and cost of the Bear Valley Dam in America, which had been 
referred to in the paper. e whole of the speakers concurred 
with Mr. Farren in his — as to the great stability of the 
Vyrnwy Dam. Upon the termination of the discussion Mr. 
Farren replied to the various points which had been raised. A 
vote of thanks was afterwards unanimously accorded him for his 
valuable paper. 


GILCHRIST PEOPLE’s LECTURES, COLCHESTER.—The last two lectures 
of this experimental course were delivered on Wednesday, 13th, and 
Wednesday, 20th ult., and were received with as much attention and 
interest by the audience as the first. On the 13th, the lecturer, 
Mr. Parkyns, having prefaced his discourse by a few remarks on 
blindness and its causes, proceeded with a most minute and 
interesting description of the eye, explaining by means of diagrams 
on the screen all optical points in connection with it, showing the 
exact resemblance, for instance, between the crystalline lens of 
the eye and an ordinary double convex glass lens, pointing out how 
the image, inverted, was formed at the focus. He explained care- 
fully the formation of the retina and the “‘rods and cones,” and 
hinted that the latter were the most important items in the eye, 

robably being the only parts affected by light waves. In the 
fast lecture he ran briefly through the construction of the eye, 
giving several proofs of the importance of the rods and cones, and 
mentioning experiments | cote them to be the only parts of the 
eye affected by light. Among his proofs he ae nae out that in 
the region of the portion of the eye affected by light, in the normal 
state of things viz., the yellow spot, the number of rods and cones 
was greatest, while all the two anterior coats were thinner. He 
then showed by diagrams the defects in the eye known as long 
and short sight, the use and construction of the ophthalmascope, 
optical illusions, &c., and concluded by mentioning some of the 
imperfections of the eye; and in relation to colour blindness told 
an amusing anecdote of Dalton, who, being a Quaker, objected to 
bright colours. Once in going to some celebration it was necessary 
that he should wear his robe, which was bright scarlet. His friends 
feared that he would refuse to don it, but, contrary to their fears, 
we was so pleased with it that for several days after he insisted on 
wearing it in the streets, with, as Mr. Parkyns said, a ‘‘a top hat on 
top.” John Dalton thought it was gray. The lecturer mentioned 
several times the amount of damage done to children’s eyes at 
school by bad treatment, chiefly in two ways, by having insufficient 
light and not being placed at the best distance from the book. We 
again express our hope that the people of Colchester will keep up 
their enthusiasm and interest sufficiently to make it worth while 
instituting yet more perfect courses of lectures in that town. 
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PUBLISHER'S NOTICE—SPECIAL NUMBER. 


*,* On Friday, the 13th inst., a Special Number of THE ENGINEER 
will be published, containing T'wo Supplements, one being an 
Engraving of the completed Forth Bridge from the North-West, 
from original drawings by Sargeant; the other will contain 
“details of the Locomotive Engine exhibited at Paris by the 
South-Eastern. Railway Company. Numerous other Subjects of 
special interest to engineers will be fully dealt with. Every copy 
as issued by the Publisher contains these Supplements, and 
subscribers are requested to notify the fact should they not 
receive them, 
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MEETINGS NEXT WEEE. 

Tue Institution or Civit Enoingers.—Tuesday, December 10th, at 
8 p.m.: Ordinary meeting. ro to be read, with a view to discussion : 
—* On the Triple-expansion Engines and Engine Trials at the Owens 
College, Manchester,” by Prof. Osborne Reynolds, F.R.S8., M. Inst. C.E. 
—Friday, 13th inst., at 7.30 p.m.: Students’ meeting. Paper to be read: 
—‘' Hydraulic Station and Machinery of the North London Railway, 
Poplar,” by Mr. John Hale, Stud. Inst, C.E. 

InstiTUTION OF ELEcTRIcaL EnointErs.—Thursday, December 12th, at 
the Institution of Civil Engineers, annual general meeting, at 8 p.m. 
“ Electrical ea nag | in America,” by Mr. G. L Addenbrooke— 
adjourned discussion lection of Council and officers for 1890. 

Junior ENGINEERING Soemee.-Driieg, December 18th, at the West- 
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St. James's Hall, Piccadilly. Paper to be read:—“ Architecture seen 
through the Painter's Glasses,” by Mr. A. Wallace Rimington, R.P.E. 

Sanitary Instirute.—Wednesday, December llth, at the Parkes 
Museum, 744, Margaret-street, Begeeh-ioess, Vins atSp.m. Paper to be 
— Disposal of Sewage,” by Mr. W. Santo Crimp, A.M.I.C.E., 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 








*," All letters intended for insertion in Tux Exorverr, ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No what- 
ever can be taken of y ti 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies, 

*,* In order to avoid trouble ond confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a oP sapen 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these i i 

Siive Bar.—You are really too old; but if you are content to work for about 
half-a-crown a week for four years, you can bind yourself to some firm. 
If you only want to learn fitting, the fee is about £25. Inquire at some of 
the works nearest to you. 

J.—The pressure of the water will be 141d. on the square inch, This 
ought not to burst the pipes, Whether it will blow the joints or not depends 
on how the joints are made, If of good Portland cement, they ought to 
stand, Great care must be taken to let the pipe line fill slowly after the plug 
is put in, 8o that there will be no shock, 








SPEEDS IN THE NAVY. 
(To the Editor of The Bngineer.) 

Sir,—Will any ae give me some information, through the 
medium of your valua! paper, as to the best speeds obtained in the 
British Navy before the building of the Esmeralda, by Sir W. G. Arm- 
strong, Mitchell, and Co., for the Chilian Government, and also the s: 
of the latter ? J. 

South Shields, December 8rd. 
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DEATH. 
On the 8rd inst., at 60, St. Albans-road, Watford, Taomas Werester 
RaMMELL, C.E., aged 75 years, 
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ELECTRIC LIGHTING DANGERS. 


WHEN coal gas was first introduced as an illuminant, 
much fear was manifested lest the gas-holders should 
explode and cause widespread destruction. Curiously 
enough very little apprehension was felt concerning the 
chance of pirate or domestic explosions, In like manner, 
in the early days of railways, no prudent person would 
trust himself near a locomotive engine “ for fear it should 
burst.” In the United States, just at present, there is 
none like a universal scare concerning the perils of 
electric lighting. We have heard a parallel drawn 
between this scare and the fears excited by gas-holders 
and locomotives; but there is really nothing in common. 
The popular terror of half a century ago gradually died 
away as people learned that no one was killed by gas- 
holders or locomotives. In the United States, on the 
contrary, the fears expressed are the result of a somewhat 
direful experience. 1t is unfortunately only too true that 
considerable numbers of men have been slain instan- 
taneously by electric currents. Numerous fires have been 
caused by the same agency. The dreadful conflagration 
at Boston is the last on the list. The American press, 
always in search of a sensation, has taken the subject up, 
and is doing “its level best” to create a panic; and 
there is reason to think that the terror may extend even 
to our own shores, and throw another serious obstacle 
in the way of electricians proposing to light our streets 
and our houses. Without asserting that no danger exists, 
we think it our duty to assure our readers that there is 
no reason for alarm, although there is a great deal of 
reason why caution should be observed. Electricity is 
about as safe a slave as steam and gas. It will not do 
to take liberties with one or the other. People are killed 
now and then by boiler explosions; and the fronts are 
blown out of shops and dwelling-houses by the agency of 
the plumber or the householder, who, smelling gas, takes 
acandle with him to aid in his search for a leak. But 
it does not follow that the use of steam and gas is pro- 
hibited. In the same way electricity must be employed 
with caution; but there is no reason why its use should 
be restricted. 

So much premised, we may proceed to consider the ques- 
tion from the electrician’s point of view, or rather from the 
point of view which he ought to take. There are electricians 
and electricians. Some of themreally know very little either 
about electricity or anything else. Others know all that 
can be known at present. Between the two come hundreds 
of various ability and skill. To one and all we would 
utter a word of warning—avoid dogmatising, keep your 
eyes open, and never either accept a story of electrical 
freaks as true or reject it as false until you have, as far 
as in you lies, tried to get at the truth. Certain state- 
ments, for example, are freely made in the American press 
which appear at first sight to be statements in advance of 
the facts. Thus, for example, it is said that a bird alight- 
ing on an insulated wire drops to the ground dead ; and that 
persons walking along the street have felt severe electric 
shocks. The latest story of the kind is that a shopman in 
the act of moving some article from the footway into his 
master’s store, trod on a grating and was instantaneously 
killed by the current from an arc lamp, some 20ft. away. 
We may freely reject the bird narrative, and while 
it is possibly true that the unfortunate shopman 
was killed by electricity and not by heart disease, we 
may rest satisfied that the current which killed him 
did not leap through 20ft. of air to slay him. More infor- 
mation is needed about this depth. But after we have 
sifted out the obviously wild and improbable inventions 
of the decorative paragraphist, there remains for careful 
consideration certain facts which it would be folly to 
ignore. When we hear of shocks being experienced 
without apparent cause; when fires take place; when 
a city merchant is struck down dead by a tele- 
phone, the average electrician always gives the same 





explanation. It is all the fault of the insulation. Such 
an explanation is, however, nothing more than a hasty 
generalisation, and carries no conviction to thoughtful 
le. In any case, the question remains, What is 
Faulty insulation? and is it quite clearly proved that 
there can be no danger if wires are properly clothed with 
india-rubber, or silk, or gutta-percha ? a 

Up to a comparatively recent period electricians have 
dealt with electricity of moderate potential. A pressure 
of a thousand volts was rather the exception than the 
rule, and the currents were almost always continucus. 
But within the last few years the conversion system, as 
it is called, has come into favour, because by its aid the 
cost of cables and mains admits of being enormously 
reduced. For the benefit of the general reader we may 
explain that on the conversion system currents of very high 
tension, reaching as much as 50U0 or even 10,000 volts, are 
sent long distances through the mains, and let down by con- 
verters to a lower tension, which is further reduced by a 
second set of converters until the pressure becomes less 
than 200 volts—-that suitable for domestic consump- 
tion. The total energy in a current is expressed by 
ra =H.-P. That is to say, the amperes or quantity of 
electricity multiplied by the volts or pressure, and 
divided by the constant 746, gives the horse-power of 
the current ; and it will be seen that 10,000 ampéres and 
1 volt is precisely equivalent in energy to 10,000 volts 
and 1 ampére. But broadly speaking, the capacity of a 
wire for a current is measured not by the volts, but by 
the ampéres. Volts are not supposed to heat a wire, 
ampcres will heat it. Therefore the smaller the ampéres 
the smaller the cable that will transmit a given amount 
of energy; and the smaller the cable the cheaper it is. 
This is the reason in a nutshell why the conversion 
system enjoys favour. We now come, however, to 
a most important difference between this system and 
that which preceded it. Currents to be converted 
must be intermittent, and the tension or pressure 
constantly rises and falls in the wire. In popular 
language, the current first flows one way through 
the wire and then in the opposite direction, and at the 
instant of change there is no pressure in the wire. At 
first sight this may appear to be a matter of no import- 
ance, as the changes in direction and pressure succeed one 
another with tremendous rapidity—hundreds of times in 
asecond. It is the custom, indeed, to regard the currents 
as practically continuous; but this assumption may lead to 
very grave errors. In the first place,it has long been 
known that the current from an intermittent machine is 
very much more dangerous to life than a continuous 
current. Under ordinary circumstances a continuous 
current of 200 volts may be taken through the arms and 
chest without danger, and even 400 volts would not 
necessarily be fa But it would be very unsafe to 
take an intermittent current of 200 volts through the 
chest or head, and one of twice that pressure would almost 
certainly kill. We have here a very important difference 
between theordinary, or direct,and the conversion systems, 
and it follows that what may be quite safe in the way of 
manipulation with one, may be highly dangerous with the 
other. Besides, it must not forgotten that an 
intermittent current flowing in an insulated wire will, by 
the mysterious power called induction, set up another 
intermittent current in an insulated wire in its neighbour- 
hood. It is indeed on the phenomena of induction that 
the conversion system depends. Now, when we find an 
intricate system of street wires in juxtaposition, it is quite 
possible that the intermittent current passing through 
one will set up a current in another. Thus, for example, 
a man may be holding the ends of a wire circuit through 
which no current properly belonging to it is passing at 
the time; a current is sent through another wire ona 
totally different circuit, laid, let us say, in the same sub- 
way. Strange as it may seem, it is not impossible 
that the current in the second wire will start an induced 
current in the first wire which will kill the man holding 
the ends of the cable. There is some reason to believe 
that more than one fire at all events has been caused in 
this way, and it is the only way in which the telephone 
death to which we have referred can be reasonably 
explained. 

Furthermore, there is reason to believe that certain views 
as to what is and is not good insulation will have to be 
modified. The difficulties standing in the way seem to 
increase, not as the pressure of the current, but as the 
square of the pressure. Sheets of india-rubber, for 
example, which are perfectly impervious to continuous 
currents of 1000 volts, will pass intermittent currents of 
3000 volts as a sieve will pass water. There is, too, 
reason to think that a continuous motion is set up ip the 
molecules of bodies by intermittent currents. An iron 
wire, if properly treated, may be made to roar by the 
passage of intermittent currents; in a copper wire the 
sound is very low. The intermittent current has, it is 
stated, a tendency to break up and disintegrate the insu- 
lating coating, and this assertion deserves examination. 
Again, recent experience goes to show that it is not true 
of heavy intermittent currents of high potential that the 
heating effect is measured by the ampéres or quantity 
only. It is at least certain that cables, whose capacity 
has been carefully calculated on this assumption, have 
burned the insulation off them, when less than half the 
current for which they were intended has been sent 
through them. 

We have apparently written adversely to intermittent 
currents, but we are really in no sense or way opposed 
to their use. If electricians shut their eyes to the facts, 
however, they will commit a very serious mistake. The 
engineer who would attempt to deal with steam of 
150 1b. pressure, as he would deal with steam of 20 1b. 
pressure would be set down as grossly and dangerously 
ignorant. There is, especially in the United States— 
where they do things in a happy-go-lucky fashion not in 
favour here—a tendency manifest to ignore the pecu- 
liarities of high tension intermittent currents. That is, 
in our opinion, nothing short of criminal recklessness. 
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American newspapers are never weary of telling the 
world that it must come to the United States for infor- 
mation on electrical engineering of all kinds, and there 
is some danger lest it should be held that practice which 
is good enough for New York, or Boston, or Philadelphia, 
must be good enough for London, or Birmingham, or 
Manchester. This would be a very dangerous delusion. 
A vast amount of electrical plumbing—we can call it by 
no more opprobrious epithet—is done in the United 
States by men who are ignorant of all but the rudi- 
ments of electricity. Nothing like that can, we think, 
happen in this country. Electrical engineers must, 
however, as we have said, be constantly on their guard 
when dealing with intermittent currents. There are 
peculiarities about them which are not yet fully under- 
stood. There is nothing about them to cause apprehension. 
There is enough not yet known to render a watchful 
attitude necessary, and there is enough known to prove 
that the difference between a high tension intermittent 
current and a low tension continuous current is about 
the same as that between Perkins’ engines in the 
Anthracite and Maudslay’s in the old Terrible. 


COPPER GUNS. 


A SENSATIONAL statement has appeared in certain daily 
newspapers to the effect that Germany has abandoned the 
use of steel for guns, and intends in future to make them 
of copper, and it is added that as a result the price of 
copper will advance rapidly, and attain a height to which 
the labours of the recently defunct syndicate failed to 
push it. In this, as in most other cases when truly 
remarkable tales are told, there is a substratum of truth. 
We need scarcely assure our readers, that no nationmaking 
guns proposes to adopt copper to the exclusion of steel. 
But we believe that the German and Austrian Govern- 
ments propose to combine the powder and projectiles for 
field pieces in one cartridge, which will be made of sheet 
copper, or at all events, of some alloy in which copper 
will play a principal part. Thus the ammunition for 
tolerably large natures of guns will resemble that with 
which every volunteer is familiar. This is of course a 
very different thing from making copper guns; but it 
will no doubt suffice to raise the price of copper a little, 
and supply a point dappui for speculators. 

At first sight the notion of using copper as a material 
for guns seems sufficiently ludicrous. Yet there is a good 
deal to be said in favour of its partial employment for 
that purpose. It is matter of very recent history that 
the alloy of copper, zinc, and tin, known as gun-metal, 
was employed in the construction of guns with great 
success. There are still in existence scores of so-called 
“brass” field pieces, and very powerful and excellent 
weapons they were. They have long since been super- 
seded by guns of longer range and greater accuracy. It 
is noteworthy, however, that brass guns seldom burst. 
Their great defect was a tendency to droop at the muzzle 
when fired rapidly. The enormous steel guns of H.M.S. 
Victoria have developed a similar defect, and are bein 
returned to Elswick to be straightened and stiffen 
by carrying a breech hoop further forward. We 
have spoken of brass guns to show that there is 
nothing new in the idea of employing copper to some 
extent in the manufacture of guns; but the purpose we 
have in view at present is to suggest its use in a way 
which we believe to be novel. It is generally known that 
modern guns, both heavy and light, are rapidly destroyed, 
as far as the chase is concerned, by what is technically 
known as “scoring.” The projectile does not fit the bore 
dead tight. The powder gases—-charged, no doubt, with 
unburned powder in the condition of sharp dust, and 
intensely heated—rush through the insignificant crannies 
between the shot and the bore, and cut channels in the 
latter. The mischief, once begun, goes on rapidly, and in 
a very short space of time the whole inner surface of the 
gun is ploughed up and roughened and furrowed to a 
disastrous extent. Nothing remains but to cut the steel 
lining tube out, and replace it with a new one. The 
whole process of scoring is very peculiar, and not quite 
understood. That is to say, the precise way in which the 

act has never yet been ascertained. There are 
various theories afloat. One we have given, namely, that 
the scoring is mainly due to the hard particles carried 
along by the gas following the shot up, although there is 
no windage. Another theory is that surface fusion 
of the metal takes place. The gases are probably quite 
hot enough for a brief interval to melt steel, and it is 
assumed that there is not sufficient time available for this 
heat to pass through the walls of the gun, so that the 
inside may be melted while the outside is comparatively 
cold. The curious guttering which sometimes shows 
itself strongly supports this theory. There are, however, 
very strong arguments which can be urged against it, one 
of which is, that the harder the metal the more likely is 
guttering and scoring to take place. Another view which 
at one time found favour was that scoring was the result 
of chemical action, the powder gases at high temperatures 
attacking and dissolving the metal. We do not think 
that this theory is ever advanced now-a-days—at least, 
by itself. It is sometimes called in, however, to assist 
what may be termed the mechanical theory, which is, in 
our opinion, nearest to the truth. Ina word, scoring is 
the result of friction on metal probably softened by the 
high temperature due to the exploding charge. 

The remedies adopted hitherto have all been similar in 
kind. Gas checks are fitted to the base of the projectile 
to stop up the windage. Some of the devices employed 
are extremely ingenious. A copper ring, for example, is 
secured round the base of theshot. When the gun is fired 
the copper ring is forcibly set up—caulked, in fact, into 
the grooves, and causes the rotation of the shot. In other 
cases the rotation is caused by studs which enter the 
grooves, and the “obturator” consists of a thick copper 
shallow saucer bolted centrally to the back end of the 
shot. The shock of the powder gas flattens, and of course 
spreads the saucer, and stops the windage. Asbestos is 
used for the same purpose. All answer fairly well, but 
they appear to fail in being too slow in their action; that 





is to say, there is a preliminary rush of gas first. Thus, 
an open door will be violently blown-to by a gust of wind ; 
but some wind will pass through the doorway before the 
door shuts. It may be said that there is not time for 
such an action to take place. It is quite true that we are 
dealing with very minute fractions of time, but that does 
not modify the facts. If we suppose that a projectile 
takes the twentieth part of a second to traverse the chase 
of a gun, we may say that if there were no obturator the 
scoring action would endure for <4; of a second; but that 
if the gas check came into action in y}, of a second, 
the scoring action would be reduced in duration by 
four-fifths. Without disputing the ultimate possibility of 
producing what is mates: § it must suffice to say now that 
up to the present no system of stopping windage has 
been invented which will at the same time comply with 
service requirements and totally prevent scoring. Indeed, 
it is held that the gas checksare really so efficient that there 
is no windage, but the scoring takes place, nevertheless. 
Wedonot believe thatitis ible wholly to suppress wind- 
age. We suggest, therefore, as a subject for a not very 
costly experiment, the substitution for steel of some copper 
alloy wherewith to line our guns. In the smaller natures, 
the present lining tube is a plain steel barrel a couple of 
inches thick, over which are shrunk hoops or rings of 
steel. The innermost tube is not supposed to impart any 
strength. It is intended to receive the rifle grooves, and 
endure wear and tear. In the larger natures of guns, the 
inner tube plays a far more important part. It is an 
extremely costly article, bored out of a solid forging. To 
the difficulties met with in making these tubes may be 
attributed most of the delay experienced in obtaining 
heavy guns for our ships. 

It may be urged that to adopt a comparatively soft 
material in lieu of tempered steel as a lining for guns 
would be a mistake; but we think not. It is well kfiown 
that it is next to impossible to score’ copper with powder 
gases. Touch-holes, for example, are bushed with copper. 
Vents made directly in the iron or steel are scored up a 
great size by comparatively few discharges. Soft tough 
metals resist abrasion exceedingly well. Thus, for 
instance, it is very difficult to cut copper on a fine emery 
wheel. Lead cannot be so cut at nil. The end of a 
copper bolt may be held for an hour against an emery 
wheel almost without effect; but the same wheel will cut 
up a file at the rate of 2in. a minute. All experience 
goes to show then that it would be quite possible to 
use a gun with a copper lined bore, which would be 
practically exempt from scoring. But such a gun could 
not be rifled, at least we fail to see how sufficient 
stubbornness could be imparted to the grooves. But 
although copper would itself be too soft, it i not follow 
that its alloys would be; and our proposal is simply that 
a steel gun should be made and fitted with a liner of 
phosphor bronze, manganese bronze, or Delta metal, and 
the results ascertained. The cost of the experiment would 
be very small. It would only be necessary to take some 
gun which needed re-tubing, and, instead of lining it with 
steel, line it, as we have suggested, with a copper alloy, 
and then go on firing it to destruction. In a paper read 
by Colonel Maitland before the Iron and Steel Institute, 
which will be found in our impression for October 8th, 1886, 
it was stated that a Parson’s bronze barrel had beenordered 
for trial, but we have not heard the result. It will beseen 
at a glance that, if we can substitute copper alloy for 
steel as a liner, the construction of big guns would be 
enormously facilitated. The tubes pet 8. cast and bored 
out. They could be rolled to toughen and consolidate 
them. As the metals we have named have enormous 
ductility, they could be put into a gun comparatively 
loose, and expanded to fit the bore by a couple of rounds, 
as proposed years ago, and carried into effect by the late 
Major Palliser, when he converted cast iron smooth-bores 
into rifled guns, by fitting them each with a steel linin 
tube. There need be no apprehension that the gun welll 
be weakened, for any of the alloys we have named could be 
made to bear as much as forty tons on the square inch, while 
remaining exceedingly comm whereas a steel of the same 
strength would be extremely brittle. It is not easy to 
see what the objections are to the system of construction 
which we suggest ; and a steel gun with a manganese 
bronze liner may yet prove to be the gun of the future. 
Be this as it may, it seems that the experiment would be 
worth carrying out; but care should be taken not to spoil 
the experiment by using a badly selected alloy or an 
unsuitable system of rifling. 





THE GROWTH OF STEAMSHIPS, 


Some time ago we gave in THE ENGINEER an analysis of the 
Shipping Register as far as the steam shipping of the United 
Kingdom is concerned. It may be interesting to look at the 
later returns, and to learn whether the movement toward 
increase is still apparent. We find, in the last three months for 
which the official returns have been issued, that the net register 
tonnage of the iron steamships added to the registers of 
the United Kingdom was, in round numbers, 170,000 tons, 
and in the same quarter the removals from the register were to 
the extent of 28,000 tons only. The additions were nearly 
equal throughout the months, the removals have increased 
month by month as the winter has approached. It would 
appear at first sight that we have added to the carrying power 
of the United Kingdom about 142,000 tons in three months ; 
but this would be overlooking the reduction of other than the 
steam tonnage. In the period under review there was a 
reduction in the sailing ships owned in the United Kingdom 
of about 13,000 net register tons, and we have then to make 
the usual allowance for the increased efficiency of steam over 
sailing tonnage, and to deduct the proportion from the figures 
we have above given. Thus treated, it appears that we have 
been in the three months adding to the steam mercantile fleet 
of the United Kingdom at the rate of about 46,000 tons monthly. 
We shall not continue at so rapid a rate for two or three 
reasons. In winter the building of vessels goes on much less 
rapidly, whilst the losses at sea are heavier generally. There 
have been given out a number of Government orders, which will 
for two or three years take up part of the productive power of 
some of the chief shipbuilding yards in the kingdom; and thus 
we may expect that the output of merchant shipping will 
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scarcely be so rapid in the next year or two as it has been in 
the year that is now approaching its close. But when alj 
allowances have been made, it must be acknowledged that an 
addition at the rate of about 550,000 tons yearly—after maki 
up all deficiencies—is a very heavy rate, and the shipping trade 
can only be expected to take it up on the supposition that foreign 
nations are not building in proportion. It is to be observed that 
the increase is that of vessels actually added to our own steam 
mercantile navy, and it takes no account of the numerous 
vessels we build for foreigners. A considerable part of the 
tonnage so added, indeed, to the steani fleet of the United King. 
dom is in the shape of vessels for passenger lines; and a pro. 
portion is that of vessels of small size for river and special 
service. But, even when all allowance has been made, the 
rapidity of construction this year is remarkable. 


THE WATER SUPPLY OF PARIS, 


AN engineering scheme of considerable importance has been 
formulated for bringing to Paris a larger supply of water than 
it at present possesses. The water which now comes to the city 
is conducted from the sources of the Guise and the Lavonne b 
means of covered conduits. Though of good quality, the water 
is yet insufficient for the full requirements of the town, and this 
deficiency has to be made up to a very great extent by the 
employment of water pum from the river Seine. In the 
lower and more densely populated quarters of the city the 
Seine water is used indiscriminately ; and, as it is very impure 
and wholly unfit for drinking purposes, no little danger is being 
apprehended. The extent of the difficulty with regard to the 
water supply may, moreover, be gathered from the fact that an 
official announcement was made last week stipulating the 
limited purposes for which the water was to be used, As the 
present available supply for all purposes only amounts to about 
100 litres of water daily for each inhabitant, such a caution is 
very necessary; and it becomes imperative also, especially as 
the difficulty is increasing with the growth of the city, to find 
out some new source of supply. This has, happily, now been 
done, for a scheme has been revived and modified whereby each 
inhabitant of Paris will be supplied with about 250 litres of 
good water daily. The sources which it is proposed to utilise 
are about 100 kiloms. from Paris, and are in the neighbourhood 
of the little town of Verneuil, close to the confines of 
Normandy and the Isle of France. The estimated cost of the 
necessary works for conveying the water to Paris is 
35,000,000f., of which 8,000,000f. will be available to indemnify 
the riparian owners of the tributary Avre for the damage 
which they would sustain by the withdrawal of water from the 
sources of that stream. It is open to doubt whether this will 
be sufficient to overcome their objections, for a petition has 
already been laid, at the shortest notice, against the proposal to 
carry out the scheme. Considering, however, that the necessity 
of some such work has become one of extreme urgency, it is 
improbable that objections on the ground of mere personal 
inconvenience will be sustained, except as a plea for indemnifi- 
cation, and there is every probability that the proposal, which is 
now awaiting the sanction of Government for carrying out 
this great engineering enterprise, will receive the neccessary 
assent. 

WAGES IN THE COAL TRADE, 


Tue iron and steel and engineering trades cannot realise too 
soon that higher prices for coal and colliers’ wages must very 
early rule. The Durham miners have just been demanding an .- 
increase of 15 per cent. in wages, with the alternative of an 
immediate strike; and the Northumberland men have followed 
suit. The difficulty in Durham has been got over by the men 
this week consenting to accept the masters’ offer of a 10 per 
cent. rise, and to-morrow—Saturday—the Northumberland 
coalowners meet at Newcastle a deputation of the operatives, 
to discuss what terms shall be settled there. In the great 
Yorkshire coal-field the masters are doing their utmost to keep 
the men, who were again becoming restive, in the pits, and they 
have just offered another 10 per cent. advance, making 30 per 
cent. advance since the end of last year; and that a 10 per 
cent. rise will have to be granted in the other coal-fields also 
before the month is out, may be taken as fairly certain from 
the issue of the National Miners’ Conference, which came to a 
conclusion at Newport at the end of last week. While deferring 
indefinitely any action upon the eight hours’ question, it was 
there resolved that a 10 per cent. advance should be at once 
demanded for all underground workmen in the United Kingdom, 
the notices to terminate at the end of December; and any dis- 
trict which should have to strike for the advance was voted the 
support of all the other districts represented at the Conference. 
It is evident that there will be no resisting the men’s demands, 
They are determined to have another 10 per cent., and a 10 per 
cent. they will have. The commercial community must there- 
fore reckon upon further advanced prices for coal by or before 
the end of the year, with, as a natural result, higher prices for 
iron and steel and all descriptions of metalliferous manufactures. 
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Ammonia and Ammonium Compounds, comprising their Prepara- 
tion from Gas Liquor and Spent Oxide; Analysis, Properties, 
and Treatment of Raw Material and Final Products: A Prac- 
tical Manual for Manufacturers, Chemists, Gas Engineers, and 
Drysalters. By Dr.R. ARNOLD, Translated from the German 
by Haroip G, Cotman, Ph.D. London: Sampson Low and 
Co. 1889, 

Tuis is a handy volume, containing, with the appended 

tables, 130 pages. It is nicely printed, and illustrated by 

diagrams Tateueine. The design of the author has been 

“to collect descriptions of all the processes necessary for 

the utilisation of the nitrogen present in coal.” We 

believe there is no other comprehensive work on this sub- 
ject, and that the book meets a want in the literature of the 
arts. The book would furnish many illustrations of the 
desirability of scientific understanding of trade processes, 
especially those of a chemical nature. An unscientific 
manufacturer is like a — wandering over sands of 
gold. It need scarcely be said that a book of the size going 
over the ground of this one must be very concentrated. 
Beyond a few references to the history of sal-ammoniac, 
and the old method of preparing the carbonate from 
bones, &., no superseded process is here given, nor 
reference made to any exploded views. Indeed, there 
is not a superfluous phrase in the book. The author con- 
fines himself to a consideration of the present sole source 
of ammonia and its compounds, the bye-products of the 
coal gas industry. After a brief introductory section on 
the chemistry and quantitative estimation of the different 
ammonia salts, which is very thorough and complete, the 








Dec. 6, 1889. 


THE ENGINEER. 


477 











—_ 
book proceeds with the treatment of the gas liquor, 
its composition, estimation, storage, and value, and the 

reparation of its chief products. Of these pa gs 00 
is most important, and its preparation is given in etail, 
the reagents employed, the distilling and other apparatus 
required, its purification, its uses and applications in 
the arts. Then follow similarly an account of the 
liquor ammoniie, the sal ammoniac, the carbonate, 
nitrate, phosphate, molybdate and vanadate ; - also 
the preparation of a concentrated gas liquor, which 
is the crude gas liquor distilled, preferably from lime, as 
a very ready mode of disposing of this bye-product in 
large gas works where there is no special laboratory for 
its proper treatment. It is a crude caustic ammonia, and 
is a most convenient raw material for ammonia manu- 
facturers. The third section of the book treats similarly 
of the “spent oxide,” its nature, analysis, treatment, and 
products — sulphur and the various sulpho and ferro- 
cyanides, its residues and revivification. At the end are 
numerous tables of strengths of solutions of ammonia and 
its chief salts according to their specific gravity, as well as 
of the reagents employed in their preparation, The book 
is eminently clear and correct, the work of a thorough 
chemist, free of all superfluity, overflowing with practical 
hints to manufacturers as to the relative economical value 
of salts, and where savings may be effected, ze. the 
importance of intercepting the cyanides in the gas liquor 
rather than trusting for them to the spent oxide, the 
great value and probable consequent high price and 
facility of preparation of ammonium superphosphate 
as a manure, the importance of mixing oxygen, about a 
quarter per cent., with the crude gas on its way to the 
purifiers, and thus reviving the spent oxide continuously, 
and saving the time, space, labour, and material of the 
ordinary process. The book is an excellent treatise, 
scientifically and practically. 





Chemical Technology. Edited by C. E. Groves and WitiiaM 
Tuorr. Vol. I, Fuel and its Applications. By E. J. MILLs 
and F, J. Rowan. Edited by CHar.es E. Groves. Impl. 8vo., 
pp. 802, London: J. and A. Churchill. 1889, 


Tus volume is the first of a new edition of “ Chemical 
Technology,” founded on that written by Richardson and 
Ronalds, and subsequently much enlarged and, in great 
part, rewritten by Richardson and Watts. As the German 
technology of Dr. Knapp was taken as the basis of the 
original, Richardson and Watts’ work has long been 
familiarly known as Knapp’s technology. The preceding 
statement taken from the preface gives the genealogy of 
the work, — one to the correction that Knapp’s 
technology was the substantive and not the popular title 
of the original work; at least, we think that the volume, 
as issued by the late Mr. Balliere in his scientific series, 
bore that name. However this may be, the present 
volume has very little in common with its predecessors, 
other than such early historical information as is of value 
in tracing the course of discovery, and when —- 
interpreted, may often prevent disappointment to intend- 
ing patentees of re-invented novelties. By far the larger 
part of the book consists of new matter, and, taken as a 
whole, it gives a very complete view of modern practice 
in the application of fuel to heating purposes of all kinds, 
including steam boiler furnaces, stoves and tes for 
domestic heating, the large apparatus required for! heating 
public buildings by the circulation of steam or hot water 
or heated air, and hot blast stoves and other metallurgical 
appliances. It will be remembered by many of our 
readers that Mr. Rowan contributed an important paper 
on gas producers to the Institution of Civil Engineers a 
few years since, and therefore, as might be expected, the 
subject of gaseous fuel is very fully treated; and as on 
the present occasion the furnaces are taken into considera- 
tion as well as the producers, the value of his contribution 
is considerably increased. So much, however, has been 
done of late in improved appliances for tiring that any book 
relating to them must of necessity be very largely compiled 
from previously published matter, and the present volume 
is no exception to this necessity ; but the compilation and 
selection have been well and carefully done, and the result 
is a work of considerable professional value. It might 
have been better if the editors had been more particular 
in giving original references and dates where possible, as 
in many instances subjects are spoken of in the present 
tense which have long since failed to satisfy practical 
requirements. The section dealing with the theoretical 
heating power of fuel is well and clearly done, but the 
practical descriptions of the different kinds of fuel are not 
so good, and seem to be by a man not very familar with 
the subject. Under the head of patent fuel a large 
space is devoted to reprinting a specification and illus- 
trations of a patent process by Sir Henry Bessemer, 
date not given, for consolidating refuse coal dust, but no 
mention is made of any of the machines actually used 
for making patent fuel, other than a statement that ground 
coal-dust is mixed with a small proportion of pitch powder 
and compressed into blocks by hydraulic rams, which 
remarkable application of the hydraulic ram is said to be 
practised at Lugar in Ayrshire. The section on stills or 
evaporators seems to be very complete; the only principal 
omission that we have noticed is the Picart system of 
evaporation by pressure, and this may be reserved for 
some of the future volumes of the series, a goodly list of 
which are promised in the preface, and we hope that the 
presentinstalment willmeet with sufficient encouragement 
to enable the publishers to carry out their very spirited 
programme. 

e volume is very profusely illustrated, rather more 
than 600 blocks being used. Many of these, the old 
familiar white upon lack, are friends of the former 
editions, a large proportion of the newer ones are 
reproductions a proceedings and transactions of 
societies, stone makers’ and other trade catalogues, so that 
the effect is decidedly mixed. Quantity rather than quality 
seems to be aimed at; but as even a poor figure is often 
better than the best verbal description, there is no reason 
to complain of the lavishness of the edition in this parti- 





cular. We should, however, like to have some explanation 
of the lead melting furnace Fig. 563, in which there seems 
to be no possible escape for the reduced lead, except it be 
through the bed of the furnace into the arch below. 


Introductory Lessons on Quantitative Analysis. By Messrs, 
JoHuN Mints and Barker Nort, of the Normal School of 
Science. London: Chapman and Hall, 1889. 

Tuis hand-book is stated to consist of the opening chapters 

of a larger work on the subject now in the press, the 

authors being of opinion that in its present form it is 
suited for students entering, not only for the Science and 

Art Department, but also for the B.Sc. and M.B. of the 

London University. In this estimate we fully concur. 

It is well printed and illustrated, clear in language, and 

concentrated, and well fitted for students looking forward 

to examination. It is an educational work not merely 
for laboratory use, teaching method, preparation of 
standards, and calculations. ft refers only to inorganic 
materials, and does not purport to be exhaustive, which 
is no doubt the design of the larger work in preparation. 
We think some explanation might be added to a few of 
the processes; that more formule should have been given, 
and that the arithmetical calculations are in all cases too 
contracted. Nor do we understand why the important pro- 
cess of weighing should have an explanation apparently 
contemplating the employment of an imperfect balance ; 
and we take exception to the direction to estimate from the 
swings of the index its point of rest. In careful weigh- 
ing there should be no swinging of the balance; on 
slowly lowering the support the index at once diverges 
towards the light scale, when the support should be raised 
and the weights adjusted. Ten c.c. of distilled water do 
not weigh 10 grams at 15deg. C. The temperature might 
not have been specified, but if given, it should be accurate. 

It is our duty naturally to notice such minor matters, and 

they will need adjustment in a reprint of the work, which 

we can highly recommend, 
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THE LENGTH OF BOILER TUBES. 


Tue Paris, Lyons, and Mediterranean Railroad of France has 
been making some experiments on the a value of short 
and long tubes in the locomotive boiler. ese experiments were 
made in order to determine the most satisfactory length to use 
with compound | tives. Some of the conclusions are interest- 
ing. With an equal amount of total work performed, it was found 
that the quantity of water vaporised "em pound of coal was always 
decreased when the length of the tu decreased, but that the 
diminution in efficiency was small when the length was decreased 
from 23ft. to 194ft., and even to 164ft. the decrease in economy 
was very slight. From 164ft. to 14#ft. the reduction in y 
is much greater, and from 14fft. to 13ft. it is considerable. After 
this point is reached a further reduction below 13ft. in length 
reduces the economy regularly ; that is, almost in proportion to the 
reduction of total heating surface. 

It was further found that if it was desirable to consider, instead 
of the amount of water vaporised per pound of coal, the total 
amount vaporised in a boiler in a given time, the change in tube 
lengths produced a different result, When the length of the 
tube was decreased below 23ft. the total quantity vaporised in 
a given time was i bly i d, and kept increasing 
until it was at a maximum between I14#ft. and 13ft.; 
but after that a further reduction decreased the total 
amount evaporated. When the tubes experimented with were 
about 9°8ft, in length the total evaporation in a given time was 
reduced te be equal to that when they were 16}ft. in length. Asa 
result of these experiments the road has adopted standards for 
lengths of tubes re from 13ft. to 14#ft., the average approach- 
ing nearer to 14#ft. ith boilers having tubes of these lengths 
there is found a total evaporation in a given time about 5 per cent. 
greater than with boilers having tubes 16}ft. in length, but to the 
contrary there is a loss in the water evaporated per lb. of coal 
wae from 24 to 5 per cent, 

hy it is that the rate of evaporation increases when the tubes 
are shortened is not clear. It may be that a constant draught, or 
rather a constant gas velocity through the tubes, was not main- 
tained during the various tests; that is, that the gases did not 
move with the same —e through the longer tubes owing to the 
increased friction. From this point of view it is easy to see that a 
given back-pressure in the cylinders—using the same exhaust 
SS draw less gas in a given time through tubes of 22ft. 
than through tubes of 14ft., and therefore a smaller amount of coal 
would be burned on the grate and less water evaporated unless it 
should happen that the increased efficiency of the long tubes over- 
balanced the increased rate of evaporation due to the large amount 
of fuel burned in the case of the short tubes. The point where the 
gain in efficiency offsets the increased rapidity of combustion seems 
to be from these tests where the tubes are from 13ft. to 14fft. in 
length. Below those lengths the loss of efficiency is so great that 
it offsets the increased rapidity of evaporation resulting from the 
greater amount of fuel burned per unit of time, and therefore the 
total amount of water evaporated in a given time is less than when 
the tubes are of such lengths, Above those lengths, i.¢., 13ft. to 
14$ft., the reduction in fuel burned seems to so much reduce the 
total evaporation that the increased efficiency will not offset it, 
and, as a result, the boiler has, while being more efficient, less 
on toa f for a given force of draught. This seems to be the most 
rational explanation of the causes that bring about the results in 
these experiments, 

The experiments above noted seem to have been carefully con- 
ducted, so far as can be learned from the officers of the Paris, 
Lyons, and Mediterranean, and if they indicate the results in 
American practice, then they are exceptionally valuable at this 
time, when there is a desire for economy and a disposition to use 
longer, or shorter, or different sizes of tubes, if necessary to 
increase the efficiency of locomotive bojlers, The conclusions 




















drawn by the Paris, Lyons, and Mediterranean are substantially 
that the p of that road will be best served by a locomotive 
boiler which = the greatest rapidity of steam generation, rather 
than by one which gives the maximum economy, provided that the 
sacrifice of economy in order to gain a higher rate of evaporation 
is not too great. This seems like good judgment, and particularly 
in the case of French locomotives, where the total weight permis- 
sible limits to a great extent the dimensions of the boiler. It is 
interesting to read and useful to know—if it be true—that long- 
tube boilers, where the tubes exceed 15ft. in length, will not 
generate so much steam in a given time, but will, nevertheless, be 
more economical in operation than boilers with tubes less than 
15ft. inlength. This is just the sort of information that the rail- 
road man wants, and it is to be regretted that we have not some 
results from our own locomotives like the foregoing, not only with 
reference to the lengths but also with regard to diameters, with 
which to make comparisons. If locomotive boilers are not only 
much less efficient from an economical standpoint, but also have 
less capacity when the tubes are of lengths under 13ft., it is 
desirable to know it and the cause of it. 1t is not an easy matter 
to lengthen locomotive boilers, therefore it will be advantageous to 
know just what other changes in design will offset a loss due to a 
use of short tubes.— Railroad Gazette, 








SOCIETY OF ENGINEERS. 
FOX’S SYSTEM OF SOLID PRESSED STEEL WAGON 
FRAMES, 


AT a meeting of the Society of Engineers, held at the Town Hall, 
Westminster, on Monday evening, December 2nd, Mr. Jonathan R, 
Baillie, President, in the chair, a paper was read by Mr. Perry F, 
Nursey, Past-President, on ‘‘Fox’s System of Solid Pressed 
Steel Wagon Frames.” The author first pointed out that the 
invention grew out of Mr. Samson Fox’s corrugated boiler 
flues, which have so largely added to the etticiency and 
endurance of marine boilers, It was in connection with the 
flanging of these flues that Mr. Fox gave his attention to 
hydraulic pressing, and this in time led him to the production of 
locomotive side-frames and the under-frames of rolling-stock 
generally. This is effected by powerful hydraulic presses of 
large size, which produces and reproduce with perfect accuracy all 
kinds and shapes of frames from Siemens steel produced at the 
works, The plate to be flanged is operated upon simultaneously 
over the whole of its surface, and the flanges are formed either 
inwards or outwards, as may be required. The author then 
briefly described so much of the Leeds Forge Works as relates to 
the manufacture of pressed plates. He noticed the steel works 
where the steel is made by means of three 15-ton Seimens-Martin 
furnaces, and the plate mill where the ingots are heated, hammered 
into slabs, and then rolled into plates. ‘The plates are then taken 
to the pressing department, which is a large building having an area 
of 124,800 square feet, where they are heated to redness, placed 


between dies, and subjected to a steady hydraulic pressure of * 


850 1b. per square inch. The materials used are chemically tested 
as they enter the works, and the products, both chemically and 
mechanically, at every stage of manufacture. In the steel, so far 
as the chemist is concerned, the object is to get ‘10 of carbon. 
Mechanically, it must stand a tensile strain of from 24 to 26 tons 
od square inch, with an elongation of from 25 to 30 per cent. in 

Qin. In the bending test the steel has to stand the temper test 
prescribed by the Admiralty, the Board of Trade, and Lloyd’s. 
The author then described the- different kinds of carriage and 
wagon underframes produced at the Leeds Forge Works on Fox’s 
system, which were illustrated by di s and models. They 
included frames for the following railways:— The Great 
Northern, the Great Western, the London and South-Western, the 
Lancashire and Yorkshire, the North-Eastern, besides Belgian, 
Spanish, Indian, Japanese, and American lines. Summing up the 
practical advantages of the system, the author observed that while 
the ordinary wood and iron frame weighed 4 tons 14 cwt., Fox’s 
—— frames only weighed 3 tons 14 cwt. Hence a saving of 

ton or 20 per cent. per wagon of dead weight hauled, the lighter 
wagon being well able to carry all that the heavier one did. 
Another advantage was, that whereas wood frames were valueless 
at the end of the wagon’s life, the value of the steel frames as scrap 
was always that of pigiron. Other advantages were—interchange- 
ability, duplication of parts and longer life in rolling stock on 
account of the elasticity of the frames. Fewness of parts was also 
an important feature, there being only about fourteen parts in one 
of Fox’s frames, as against forty-seven in frames as ordinarily con- 
structed. He concluded by observing that Mr. Fox’s invention 
marked very definitely an important and a far-reaching epoch in 
railway rolling stock construction. 








New PuMPING PLaNnt.—A new pumping plant has been put into 
operation at Springbank Colliery, near A:rdrie, N.B. The pit is 
60 fathoms deep; the pumps are double-acting 12in. plungers 
placed at the bottom of the shaft. They are capable of discharg- 
ing 400 gallons per minute. The steam engine is on the surface, 
and there are no pump rods, the pumps being worked by Mr. Joseph 
Moore’s patent hydraulic arrangement. They work very satis- 
factorily. The work was done by Messrs, Gibb and Hogy, engi- 
neers, Airdrie, from the designs of Mr. Robt. Thos. Moore, C.E., 
Glasgow. 

THE IRON AND STEEL INsTITUTE.—The council of the Iron and 
Steel Institute have provisionally decided that the proposed meet- 
ing of the Institute in the United States next year shall talze place 
about the latter part of September. The party will be likely to 
leave Liverpool not later than the 20th of that month. The pro- 
posed visit to the United States will probably entail an absence 
from England of about six weeks. Having regard to the special 
facilities likely to be granted, the cost is expected to range between 
£60 and £100 for the duration of the meetings, according to the 
character of each member’s own arrangements. 'I'bis estimate does 
not, of course, take into account any special journeys that may not 
be comprised in the programme which the council will adopt. It 
is necessary, before taking further action, that the council should 
know how many and what members are likely to accept the invita- 
tion which the [Institute has received to hold the Autumn Meeting 
for 1890in the United States. 


THE OcEAN STEAMER OF THE FutTuRE.—She will be over a 
ee of a mile in. length, and will do the passage from Sandy 

ook to Liverpool in thirty-six hours, being one night out. She 
will be driven by electricity, and in such a fashion as to kee 
railway time, despite of storm or fog. Passengers can be sec 
by flash photo, ‘‘ Edison’s patent,” and the ticket will include an 
opera stall, or a concert ticket, or a seat in a church pew—the 
opera house, concert hall, and church being all on board. A 
covered ring for horse exercise will also be provided, and a racing 
track for fast trotters. A baseball ground and tennis courts will 
also form a portion of the attracti For busi men a stock 
exchange will be operated, the quotations being posted from the 
tickets every two minutes on the vibration system. The leading 
papers of all countries will be reprinted each morning by the 
electric reflection system. A spacious conservatory, containing 
the choicest flowers of all climates, will afford an agreeable 
lounging place, and bouquets will be provided gratis. As at 
Monaco and Monte Carlo, a suite of apartments will be laid out for 
play, to be kept open all night—a sumptuous supper with costliest 
wines free. English tailors and shoemakers will be in attendance, 
and clothes will be made and finished during the passage. The 
millinery department will contain the French fashions of the 
previous day, and costumes will be confectioned while the ship is 
en route, and delivered complete on arrival at dock. Accommo- 
dations wil] be furnished for Yo, 000 passengers,—Once a Week, 
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STEEL LOCOMOTIVE BOILER, LONDON AND NORTH-WESTERN RAILWAY, 


MR. F. W. WEBB, M. INST. C.E., CREWE, ENGINEER. 











(For description see page 479.) 
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VERTICAL PORTABLE HOISTING ENGINE 


MESSRS. RANSOMES, SIMS AND JEFFERIES, IPSWICH, ENGINEERS. 





NEW VERTICAL HOISTING ENGINE. | 


Tus verti@al hoisting engine will be found very useful for 
builders’ and contractors’ purposes, dock work, ships’ decks, &c. 
The boiler is usually of the cross tube type; but when it is 
desired to decrease the weight, while maintaining the evapora- 
tive power, multitubular vertical boilers are used. A tank for | 
the feed-water is enclosed in the wrought iron framing, and the 
engine is fitted with a feed pump for supplying the boiler. The 
spur pinion can be slipped out of gear, and the engine used for | 
driving other machinery. When required for this purpose | 
governors are provided, at an extra c The spur gearing 
if desired can be arranged so as to lift heavy loads, such as 
girders, beams, &., ata slow speed; and light loads, such as 
sacks, barrows, &c., at afast speed. The hvisting barrel is pro- | 
portioned in accordance with the load the engine is required to 
raise, which may vary from 5 to 40 cwt.; it is fitted with 
a powerful foot brake and clutch disconnecting gear. All the | 
handles are brought into convenient proximity to the driver, | 
and reversing gear is fitted when specified. Coned warping | 
barrels, giving increased power for short lifts, are fitted at the 
ends of the drum shaft when required. This hoisting engine 
can be mounted on road wheels and locking gear and fitted with 
shafts, or it may be carried on railway wheels arranged to swivel, 
so as to bring the hoisting barrel at right angles with the track, 
or it may be bolted to a brick or timber foundation as desired. 
When required for use on board ship, rings are fitted to the | 
frame and boiler for securing the engine to the deck. 

















NEW MACHINE TOOLS. 


WE illustrate below some new tools made. by the Britannia 
Company, Colchester. Fig. 1 is a new portable radial drilling 
machine. This has been designed to take the place of the old 
ratchet brace, and is adapted for bolting to locomotive frame 
plates or similar work, for drilling and rimering holes up to 
l}in. diameter by 4in. deep. It consists of a strong steel 
tubular pillar forged on to a wrought iron slotted foot, which 
may be turned to any desired angle, and when bolted in position 
is capable of drilling all holes within a radius of 18in. from 
the centre of the pillar. The spindle is of steel, 14in. in diameter, 








Fig. | 





driven by strong ing, and arranged to drive from either a 
swinging counter-shaft, as used in locomotive shops, or from a 
fixed counter-shaft if desired. The spindle has a variable self- 
acting and also a hand feed. The drill will rise and fall on the 
pillar through a range of 18in, The bevel and driving gear is 
gin. pitch, 

Another machine—Fig. 2—is one made for the makers of 
electrical apparatus. It consists of a gang of four quick-speed 
drilling machines, mounted on a cast iron base, for rapidly 
drilling small holes of equal or varying sizes, or ststibor-ahalahay, 
recessing, and so on, They are driven by a counter-shaft at the 
back, fitted with one'pair of fast and loose pulleys, and a cone 
pulley for each drill, and are designed to be driven by power. 

Fig. 3 illustrates a new appliance for sharpening cutters for 





milling machines. It is illustrated as in use on an ordinary 


milling machine, to sharpen its cutters. It is intended to be 


driven from the counter-shaft of the machine, and adjusted to 


correct position for grinding by the slides of the machine, the | 


cutter to be sharpened being meantime held in its usual position 





as for cutting, in the mandril of the headstock, the driving 
belt of the latter being, of course, thrown off for the time. 
The appliance is constructed with a firm base to bolt to the 
machine table, and has a swivelling head, carrying a steel spindle 
with driving pulley fitted, and arranged to hold an emery wheel 


S 


at its end. It has a pair of guide pulleys, which swivel and 
slide upon a hinged lever, with a heavy weight at its end to keep 
the driving gut tight. When in operation the emery wheel is 


brought into contact with the cutter, and the latter is turned | 


by moving the cone pulley by hand, bringing each successive 
tooth in contact with the emery wheel. The latter, being fitted 
to swivel, can be arranged to suit cutters having teeth cut 
square across or obliquely, and can also be used with a square- 





edged emery wheel, to run in a vertical direction and sharpen 
| the cutter by grinding the tops of the teeth, which is sometimes 
| preferable. 








WEBB’S STEEL LOCOMOTIVE BOILERS. 


WE complete this week our illustrations of the new types of 
steel boiler being introduced on the London and North-Western 
| Railway by Mr. W. F. Webb. In our impression for Oct. 18 we 
gave end views of the boiler illustrated on page 478. It will be 
seen that the fire-box is double, the grate bars being in the lower 
cylinder, while the upper one acts asa combustion chamber. 
No brick arch is required. No difficulty will be experienced in 
comprehending the structure of the boiler from our engravings, 
which have been copied from photographs taken in Crewe 
Works as the boiler stood propped up cn jacks at the leading end. 
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WATER SUPPLY RECORDER. 





THE accompanying engraving illustrates a water supply record- 
ing apparatus made by Messrs. H. Sporton and Co., Enfield. 
The apparatus is intended to be fixed to any of their rotary or 
positive water meters, or to any water or gas meter having a 
revolving hand, or any meter in which the index hand makes a 
circle. It is shown in the engraving fixed to one of their 
ordinary 2in. rotary water meters. Its action is as follows :— 
In the dial box of the meter are fixed two extra wheels attached 
to any one of the five dial wheels underneath the dial. In the 
centre of the dial is a vertical spindle which carries a pencil rod. 
Fixed to the meter is a metal bracket, held central by set screws, 
on which the clock and central spindle are fixed. The diagram 
drum slides down this spindle in accordance with the rate of 
the timepiece, which is 6in. for every twenty-four hours, or 
jin. per hour. The diagram will be seen set at 12 noon; it 
will then fall jin. per hour. At the same time the drum is 








THe Encinces 





falling the meter, if working, will carry the pencil rod from 
left to right, and will mark upon the diagram the exact quantity 
of water passing through the meter in any given time. The 
hands upon the clock are frictional, and the drum can be wound 
up or set to any hour, the hands set correct afterwards, and 
the apparatus is at once at work. It is intended to be fixed to 
station meters to show the quantity of water passing from the 
works, or fixed to different sections of the town, showing the 
quantity of water supplied to each house and per head, and the 
waste taking place from 12 night to 6 a.m. It will be observed 
that the clock is not used as a motor. 








ENGINEERING SOcIETY, Kinc’s COLLEGE, Lonpon.--At a recent 
meeting of the above Society, Mr. F. Hawkins read an 
| interesting ron ‘The Forth Bridge.” The author explained 
| principles of the cantilever, and of its general application to the 
| construction of iron bridges, referring to the antiquity of the 
| cantilever bridge, as exemplified by various bridges of great age 
on the same principle in China and Thibet. He then proceeded 
| to discuss the distribution of the load and stresses in a cantilever 
bridge, explaining the effect of disconnecting 
each span by rolling contacts at the end of 
the central girder, mechanically determining 
the points, &c. He gave the comparison of 
cantilever bridges with suspension and other 
forms, referring to the suspension and can- 
tilever bridges over the Niagara, the brid 
over the St. Lawrence at Quebec, the Brook- 
lyn, and other bridges, pointing out the 
economical advantage over other forms for 
long and deep rivers and gorges, as 
s construction by overhanging, without 
extraneous scaffolding and final stability, 
referring to its economical adoption for a 
spanof 477ft. over John’s River, in preference 
toa lighter type of bridge. Mr. Hawkins 
gave the design and construction of the Forth 
Bridge, plant employed, explanation of pneu- 
matic and other methods of sinking foun- 
dations under water of various depiis, 
referring to the failure of the exhaustive 
— rocess at the bridge over the 
edway at Rochester, through theembedded 
remains of the old bridge, and consequent 
introduction of the compressive process ; 
advantage of pneumatic process over coffer- 
dam work in point of time, alluding to the 
description of foundations and construction 
of the piers of the Forth Bridge, construc- 
tion of caissons, &c.; superstructure of 
the bridge; method of fixing superstructure to each main pier by 
| four bed-plates, one fixed, and three free to slide ; effect on stability 
| of bridge ; manufacture of tube and lattice girders ; special drilling 
machines; construction of cantilevers; method of erection, ex- 
plaining the travelling stages employed, and travelling hydraulic 
rivetters; erection of central girder by overhanging from end of 
each cantilever. Loads and stresses on bridge, and dimensions, 
referring to experiments and calculations fer wind pressure on 
| ‘attice structures, 
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THE PERFORMANCE OF THE STEAMER 
HOMER RAMSDELL.? 


Tuis boat runs daily banoeen New ute _ Newburgh, and 
possessed the reputation of being exceedingly fast in proportion to 
her size and te The object of the investigation herein recorded 
was to determine how nearly her speed and horse-power agreed 
with the theoretical estimates of these quantities made from her 

ines. — boat prey yp eo of the Homer Ramsdell sano 
tation C * is a steel ler, carrying passengers and | 
freight case Newburgh ody ms York, and making nome at | 
Cornwall, Cold Spring, and West Point. She was built at New- 
burgh, by Messrs. T. S. Marvel and Co., in 1887. She is 211ft. in 
length on the water-line, and has a beam of 32ft. Her displacement 
is 611,4% tons net. She is allowed to carry 250 first. fifty 
aoe and fifty steerage passengers ; has forty-eight state 
rooms and seventy-five berths. She has two boilers, each 26ft. 
long and 113in. in diameter, — with two safety valves, each 
having an opening of 39,4in. The boilers are both supplied with | 
fusible pl They are built of steel ,{;,in. thick, ae a ten- | 
sile strength of 55,000 Ib. per square inch, and a ductility of 55 per | 
cent. They have four fiues, each 4ft, in diameter, the thickness of 
the flues being fin. Each boiler has 244 tubes, each 3in. in dia- 
meter, and 14ft. in length. The boilers are fed by the air pump. 
There are four furnaces, each having a grate surface of 22,4 
square feet. 

Engines.—The engine is of the type known as the wee po 
marine pound densing engine, with quartering cranks an 
intermediate receiver. The cylinders are 28in. and 52in. in dia- | 
meter, having a common piston stroke of 3ft. The receiver has a 
volume of about 34 times that of the high-pressure cylinder. It 
envelopes the high-pressure cylinder and extends to the pair of 
small cylinders, in which work the piston valves of the low-pressure | 
cylinder. The linear clearance of the head end of both cylinders | 
is }in., and of the crank end of both cylinders, gin. The average 
clearance of the high-pressure cylinder is 5,4 per cent., and that | 
of the low-pressure cylinder is per cent. port openings of 
the high-pressure cylinder are 2jin. by 22in., and those of the low- 
pressure are 4}in. by 42in. The valves are all piston valves, tha’ 
of the bigh-pressure cylinder being 10in. in diamet On t 
of the fact that a piston valve of the size necessary for the low- | 
pressure cylinder would be too large, two smaller, 144in. diameter, 
working in unison side - side, are employed. The valve gear is 
a type of gear known asthe ‘‘ Marshall Valve Gear.” Its essential 

int is that it requires only one excentric. The gear is reversed 

y means of a separate small steam cylinder. The condenser is a 
surface d isting of 1156 4in. tubes. The water is | 
supplied to the condenser from a centrifugal pump, which is run by 
a small direct-acting engine, coupled directly tothe pump. The 
engine has one single-acting air pump, the motion of which is 
obtained from two rocker arms attached to the crosshead of the | 
low-pressure cylinder. The shaft is 10}in. in diameter, and 85ft. 
in length. The propeller is 133in. in diameter, and has a pitch of 
15,44ft. In the engine-room there are also one direct double- | 
acting steam pump, and a small engine running a fan, which | 
produces the forced draught. This small engine runs at about 700 | 
revolutions, and is attached directly to the shaft of the fan. 

Lines, immersed surface, and di: —The lines of the boat | 
are very fine for a combined freight and passenger boat. The | 
average draught during investigations was 10ft., for which the | 
displacement was 841 tons; immersed surface, 7321 square feet ; | 
coefficient of augmentation is 1-20725, making the augmented 
surface 8839 square feet. . 

Resistance of boat.—The rule given by Rankine makes the resist- 
augmented surface x cube of speed in knots For this 


20,0000 °;&¢@ =~ 
investigation we have : 
Resistance = indicated horse power = 8839 x (13°758)§ = 1051-40, 














ance = 


20,000 
Thus we find that the probable indicated horse-power required for 
a speed of 13-758 knots per hour is 1051°40. The actual horse- 
power for this speed was found by measurements to be 1022:1, 
thus showing a discrepancy of 2°78 per cent. The following 
table shows the results of the horse-power measurements during 
the investigation :— 


the average pressure being only 41b. per square foot. Using this 
pressure, hy taking the Saootlve net area presented by the vessel 
as 180 square feet, we find the total pressure to be nearly 90 lb. 
The average being 16°2 miles per hour, or 1258-9ft. per 
minute, and the total of 901b. gives 3°4 horse-power 
consumed in overcoming this resistance. is is only y¥5 sper 
cent, of the whole power, and therefore does not sensibly affect 
the results as given. The wind pressure was determined by means 
of an ———— designed by Professor J. E. Denton. It consists 
essentially of a plane, swinging about two points at its upper 
extremity. This plane is kept in a vertica! position by means of a 
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cord passing over a grooved wheel and sustaining aweight. The 
» 
pressure per square foot is found to equal _, Where W is the 


weight necessary to keep the plane vertical, and A is the area of 
the plane in square feet. 

Water consumption.—The water consumption, as calculated from 
the indicator cards, was 13°35lb. per horse-power per hour, when 
calculated from the high-pressure cards and taking a point on the 
expansion curve just after cut-off; when the consumption was 

culated from the low-pressure cards it was 12°191b. per horse- 
power per hour, the point taken for the pressure and volume being 


Steam Pressures and Horse-powers. 











Date. Pressures. M. E. P. Horse-powers. 

June, aii Boiler. 9 7 | Bll Vacuum. ane — High. Low. High. | Low. Total. 
6 99°39 79°50 72°50 7°co 9°22 25°38 8°19 117 44°10 12°89 479°08 “491-39 | 970°47 
7 100°96 81°37 | 76°97 4°40 9°50 25°12 2°65 0°51 42°24 14°35 511°12 553°24 1064°36 
8 95°80 73°77 | 65°88 7°92 7°94 25°40 2°63 1°63 46°32 14°29 439°38 527°19 967°17 
10 100°84 82°03 | 75°54 6°49 8°84 25°75 2°77 0°84 46°63 14°72 518°91 569°10 1083°11 
ll 94°48 81°43 | 76°34 5°09 9°50 | 25°47 2°14 0-17 44°84 14°51 481°27 547°95 1029°23 
12 100°33 81°57 75°41 6°16 9°35 24°67 2°55 0°18 46°66 14°85 511°66 - 71°33 1082-99 
13 94-28 89°50 | 7880 570 983 | 21-42 «= 442 | 043 = 404 12°56 | 45353 45409 | 907-62 
14 99°40 81°28 75°61 5°67 8°62 | 25°05 2°70 0°52 47°34 14°54 517°93 554°22 1072°16 

Average. 98-69 80°06 | 74°01 6°05 9°10 24°78 2°88 | 0°56 45°27 14°09 488°43 533°70 1022°14 





| 

Average indicator cards are given herewith. 

Measurements of speed.—The course along which these tests were | 
made commences at a point 400ft. north of Riverdale, and extends 
to a point 1100ft. north of Irvington. These two points are per- 
manently marked by two white having large square signs 
upon them. They stand on the line of the railroad and close to 
the water's edge. The distance, as measured along the railroad 
and in consequence of slight bends, was 10,1; miles; the air-line 
distance, however, lacks t. of being ten miles, so that we may, 
without any great error in the results, consider the distance as ten 
miles, because the boat does not necessarily go in a straight line, 
and therefore makes up the 300ft. This course, on account of its 
being nearly straight, and also on account of the uniformity of its 
depth—about 36ft.—offers natural advantages which are not 
equalled anywhere along the river. 

Description of the log.—The log used was one known as the 
Walker Cherub log. “It consists of a small propeller, which is 
drawn through the water by a braided rope, the end of which is 
fastened to a clock-work on the taffrail of the boat. The twisting 
of the propeller is communicated to the clock-work by the rope, 
the clock-work being so constructed that the dial reads to knots 
and fractions of knots. The accuracy of the log was tested by 
running along a known ten miles and eliminating the effects of the 
tides as obtained by floats. The tide was obtained by anchoring a 
small boat in the stream and noting the time it required a known 
length of line to run out, the end of the line being attached to a 
float. The floats were cylinders of wood, 8in. by 4in., so weighted 
that some sank to a distance of 5ft. below the surface of the water, 
and the others sank just below the surface. 

_Slip.—The slip of the screw is calculated from the pitch— 
15°7916ft.—and the actual number of turns it required to go 
through a certain distance. ‘Thus, on July 9th, it required 
3253°8 revolutions of the screw to advance 7°5 knots, or 
45,658°8ft. The advancement, had there been no slip, should 
have been 51,384-02ft. Therefore there must have been aslip of 
11:1 per cent. 

Wind effect.—The wind during the investigations was very light, 








1 Abstract of Graduating Thesis of Messrs, F. Gubelman and E. L 
McBurney, 1889. 


on the expansion curve just before release, This difference 
indicates considerable cylinder condensation. Taking the figure 
13°35 lb. per horse-power per hour, and assuming an evaporation 
of 81b. of water per 11b. of coal, gives 1°67 1b. of coal per horse- 
power perhour. This figure is, of course, much below the actual 
consumption of the engines, as the steam consumed by cylinder 
condensation would increase it at least 33 per cent., and possibly 
more, 

No attempt was made to measure the coal economy of the boat, 
the investigation being devoted solely to the determination of 
speed and horse-power developed. e results of the above 
investigation, together with certain data pertaining to the boat, 
will be found in the following table :— 


Performance of Steamer Homer Ramsdell, 





Engines— 
Diameter of high cylinder .. 0 40 0s te os ML 
m ow 9 os. ws 2s se ot ce eb 
Clearance of high _,, oo oe oe 0e ee oe SO Gero. 
- low ” aT ee eee 0 
| te a a aS 
Volume of receiver = 34 x volume of high cylinder. 
Boiler pressure average, lbs. per sq. in. so oe co 00 
et Se are eS 25°8in. 
Horse-powers average—high cylinder .. +» «» 488°4 HP. 
low ,, ee ere ae 
Total .. 10221 ,, 
Hull— 
Length on water line .. oo om se ces os eb SUR. 
ree Se OF es 
Displacement... .. oo oe es. se os co op Se eeee 
Draught .. .. .. 10ft. 
Diameter of screw.. 11ft. lin 
vee . ee eee 
Increase of depth when boat is in motion—at = -. 27in. 
a w.. I 
Sonne) ¢ surface .. ° jin aq. ft. 
ugmen’ hea 
Area midship section .. .. .. 44 . 
Revolutions of screw, average .. . 100 per min, 
Slip of screw, —— ie. ee, we) A¥ tae 11°1 per cent. 
Average pressure of wind, in lbs. per sq. ft. 5 Ib. 




















————— 
Equivalent | Approximate tid 
Time to pass 8 |aypron ions floate 
Date. | Indicated) between posts, | statute miles | in middle ol tom 
. | H.P. ten statute ‘per hour, tide ie Course, 
} miles apart, |not estimated.) in miles, 
q) (2) (8) 4) (5) 
5 —— 
July9 ..| 1062°68 | 32min. 13sec. 18°52 | *2°5 with boat, 
» ll ..| 1055°50] 84 ,, 20 ,, 17°81 | *2°1 a 
19 .. 1059°28 | 41, 48 | 14°30 | “1°51 against boat, 
tt .., OR 8 OT 16°17 +125 with 
Average | 108149} 86min. 6sec.| 16°71 | 


* Light wind and smooth water. + Strong head wind and rough water, 





. ee 
Actual speed in stil] Theoretical speed 


‘Actual speed in still 








water. Ool. 4 cor- calculated from 
Date. | rected by col. 5, Bates hd augmented surface, 
Statute miles. * | Statute miles, 
(7) (8) 
July 9 16°02 per hour | 16°05 per hour 15°39 per hour 
oil.) BM fo | 1590 4» 15°87, 
» 2 eae ew | 16°83 4, 15°38, 
» 28 13°45, 15°76 4, 14°83, 
Average. 15°62 per hour 15°96 per hour 15°24 per hour 


Stevens Indicator, 








LAUNCHES AND TRIAL TRIPS, 


On November 25th Messrs. E, Finch and Co., Chepstow, launched 
three more of the 150-ton steel coaling lighters built to the order 
of the Lords Commissioners of the Admiralty. 

On the 29th ult. Messrs. Raylton, Dixon and Co., Cleveland, 
launched a steel screw steamer which has been built to the order 
of Messrs. Houlder Bros. and Co., London, under the inspection of 
Messrs. Flannery, llay and Jobnson. This vessel is built on 
pov! mapa awning deck rule, having long bridge extending to fore- 

e, and is generally fitted as a first-class cargo boat. Her 
dimensions are:—Length over all, 307ft.; breadth, 40ft.; depth 
moulded, 21ft. 4in.; with a deadweight capacity of about 3500 tons, 
Her engines will be fitted by Messrs. Thomas liichardson and Sons, 
Hartlepool, with cylinders 23in., 37in., and Glin. by 42in.; and 
three extra large boilers, so as to supply refrigerating machinery 
with which she will be fitted for the dead meat trade. The vessel 
was named the Ovingdean Grange. 

On the 26th ult. the steamship Fonar, built by Wigham, 
Richardson, and Co., of the Neptune Works, Newcastle-on-Tyne, 
for the Manchester District Shipping Company to the order of 
Messrs. George Tweedy and Co., of London and Odessa, was taken 
to sea for her trial trip. She is the eighth vessel constructed by 
this firm for Messrs. Sane Tweedy and Co, She is built of steel 
on the spar deck rule with poop, bridge, and forecastle, and will 
carry nearly 6000 tons of measurement cargo, besides bunkers, Xc. 
The vessel is fitted with quadruple expansion engines, designed and 
patented by Messrs. Wigham, Richardson, and Co., and are of a novel 
type which marks a new departure in marine engineering. The 
engines are 2lin., 29in., 42in., and 60in. diameter respectively by 
42in. stroke, and each cylinder works a separate crank ; and while, 
on first thoughts, this might appear to involve complications and 
multiplications of parts with crowding of gear and inaccessibility, 
we are informed, however, that the result showed great simplicity 
and a remarkably smooth-running engine, the weights of the 
moving parts of one engine being balanced by another, and for 
starting and stopping this type is even better adapted than the 
three-crank triple expansion engine. The crank shaft is supported 
in six bearings, and advantage has been taken of the fact that the 
cranks are opposite each other in pairs to simplify the valve gear of 
the engines. The gear is of the Stephenson link-motion type, which 
the builders find to be the most satisfactory of any, and three sets 
of gear only are made to do duty for the four engines. The work- 
ing of the engines was greatly admired by all on board, amon; 
whom were several eminent men of the engineering world. The 
vessel, we are informed, attained a speed of nearly 134 knots, with 
a boiler pressure of 1731b. per square inch, The power was 
remarkably uniform in all the.cylinders, being 403 horses in the 
high-pressure, 413 horses in the first intermediate, 427 horses in the 
second intermediate, and 445 horses in the low-pressure cylinders— 
or, 1688 horses in all; while the ra of temperature was exceed- 
ingly low, being 58 deg., 58 deg., 62 deg., and 51 deg. Profiting 
by the experience gained in this vessel, Messrs. Wigham, Richard- 
son, ard Co. hope still further to improve this system of quadruple 
expansion engines, 








ENGINEER TO THE Lonpon County CounciL. — Mr. Clement 

Dunscombe, M. Inst. C.E., M.A., the city engineer of Liverpool, has 

ted the position of engineer to the London County Council. 

The London County Council is to be congratulated on its choice of 

an engineer of high professional reputation and of great experience 
in the branches of engineering which will come before it. 


University COLLEGE ENGINEERING SocieTy.—At a meeting of 
the above Society, on the 4th inst., Prof. T. H. Beare in the chair, 
Mr. G. U. Yule read a paper on “ Underground Electric Light 
Mains.” After briefly aluding to the present importance of the 
subject, the author explained how two coverings were necessary 
for an underground main, the first for insulation, and the second 
for protection, All underground mains may roughly be divided 
into three classes:—(1) Continuously insulated cable in protecting 
conduit. (2) Bare cable, either carried on insulators in conduit or 
simply laid in an insulating conduit. (3) Continuously insulated 
cable with continuous woven armouring, the whole being buried 
without further covering. 1 may be divided into two groups, 
namely, ‘‘ Hollow” and ‘‘ Solid” conduits, the advantage of the 
former over the latter being that the wires can be drawn in and out. 
The difficulties attending the use of all conduits were then dwelt 
upon, namely, gas leakageand subsequent explosion, and leaky joints 
caused by change of temperature or by alteration in road level. 
The latter defect, which permits water to leak in, may be partially 
overcome by using flexible joints, but in general it is impossible to 
keep the interior of the conduit dry. Different types of conduits 
were then dealt with in detail, viz., the Dorsett conduit of pitch 
and gravel which proved a failure on account of its brittleness ; 
the Lake and the Doulton earthenware conduits with cement joints 
which, however, were also too sages. The difficulty of too 
great rigidity was evercome by the Hurlbut flexible joint. After 
touching upon the Callender-Webber conduit of bitumen concrete, 
the author fully described Brooks’ system of oil insulation, which 
was said to give good results, Under the head of ‘solid ” conduits 
came the ison system and the Ferranti concentric mains. 
The author then enumerated the different substances used to 
insulate the wires, such as rubber, impregnated jute, gutta-percha 
‘‘Okonite,” and the Callender Company’s ‘‘ Bitite.” Passing on 
to Class 2, the great advan of Crompton’s air-insulated mains 
were dwelt on, those of the St. James Company and of the 
Hastings installation being also mentioned. In Class 3 several 





forms of concentric armoured cables were described and illustrated. 
The author concluded by pepe J his indebtedness to several 
prominent electricians who had kindly 

tion. 


given him valuable informa- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


‘tue condition of the iron market in this district is still unaffected, 
to any a preciable extent, by the suspension of activity in Cleve- 
land, and by the heavy fall in the Middlesbrough warrants on the 
Glasgow Exchange. Business here is devoid of the speculative 
element noticeable in these other markets, and is of a solid and 
steady character. There is, therefore, this week no reaction about 
our market, makers being persuaded that we have a good time 
before us, and being prepared to make all arrangements to the 
fullest extent. , porte 

Leading ironmasters in this district are this week found ex- 

ressing the opinion that we have a good twelvemonth’s trade 
ahead, and it is considered that certainly six ths’ heavy busi 
can already be seen in front of us. The works are busy on all sides, 
and orders are being offered in greater numbers than it is possible 
for makers to accept. : i . 

In the first ey if all the orders for finished iron offering were 
taken, it would be impossible to deliver them within a desired date, 
and, in the next case, makers are averse to filling their books far 
abead in the present state of the pig market. The market is 
strengthened by the new advanced wages to ironworkers—8s. 6d. 
to puddlers and millmen in proportion—having come into opera- 
tion this week, 

This week, too, the following circular has been issued by the New 
British Iron Co.: ‘‘ We beg to advise you that from this date all 
our quotations for iron and steel are withdrawn, and until next 

uarter-day our prices will only be quoted against specification.” 

e New British Iron Co, is one of the leading marked bar houses, 
and this circular clearly indicates an increased demand for marked 
bars, and a desire to stay further orders fora while, except at prices 
which are likely to rule next year. 

The condition of the New British Iron Co, is not exceptional, for 





police fear some trouble, and the works have now to be guarded. 

The spike nail makers, who are on strike for an advance, have met 
and resolved to continue the struggle until their demands—25 per 
cent.—are conceded, 

The employers in the rivet trade have agreed to pay a 10 per 
cent advance in the first week in January. 

A new apparatus for the abstraction and recovery of valuable 
metals from earth, sand, clay, slag, and other refuse, has just been 

rfected by Mr. T, Budworth Sharp, of Muntz Metal Works, Soho, 
wae med and son of the late head of Sharp, Stewart, and Co., 
of Manchester, and Glasgow. The machine is termed ‘the 
hydraulic separator.” It consists of a tube of twochambers. Into 
the upper chamber the refuse is introduced, whilst water is 
slowly rising in the Jower tube at a regulated speed, and 
while the metals sink into a receptacle, the earthy particles 
are carried over the top of the tube into the refuse tank. 
The principle on which this invention is based is that, assum- 
ing certain metal particles sink in still water at the rate of 
30ft. per minute—whereas earth sinks at the rate of 20ft.—it 
follows that if the water is caused to rise in the tube at the rate of 
25ft. per minute, the metal will sink to the bottom at the rate of 
5ft. per minute, whilst the particles of lighter specific gravity are 
washed away. The apparatus has been subjected to various tests, 
with complete success. One of these tests was the placing of a 
quantity of small shot in two barrowfuls of refuse, with the result 
that the whole of the shot was recovered, whilst the refuse was 
carried away. The machine is et simple of construction, 
and the economy is such that, it is stated, at one of the leadin 
works in the Midlands metal of the value of several thousan 
pounds is annually recovered. : A 

The promoters of the two short railways which are now in con- 
templation for the Midlands, and for which Kidderminster will 
act as the central junction, have now deposited the plans with the 
local authority. The new line to Birmingham will traverse a virgin 
country so far as railway communication is concerned, and will 
open up a new era to the wide agricultural district. By the new 
route Birmingham will be within thirty minutes’ ride of the ye 

offer 





all the marked bar houses are mucli busier, and nearly all are | metropolis. It is said that the Great Western Company wi 
disinclined to quote even second-class qualities except against | str pposition to the Bill. 
specification, e near approach which second-class iron has made 


to the price of first qualities is improving the demand for the 
latter, since consumers are now more prepared to pay the differ- 
ence between the two prices, and obtain the first-class quality. 

It is well known that the marked bar houses desire to refrain, if 

ible, from any further advance during this year, and they will 
Perefore be more likely to follow the course of the New British 
Iron Company than to depart from their just specified desire, At 
present marked bars remain at £9; second-class costs £8 10s, to 
£8 15s., and common bars, £8, 

But with the commencement of January, or at the January 
quarter meeting, it is expected that an advance of 10s, or £1 per 
ton will be declared in marked bars, 

On 'Change et nee Birmingham, sheet iron 
makers quoted the full 10s, advance determined upon a week age, 
making second class, £9 10s.; doubles, £10; and lattens, £11. 
The decision to declare this advance has been unanimous among 
the trade, and there is no possibility of its being broken through, 
The advance in sheets has necessitated a corresponding rise in 

lvanised iron, and makers are now quoting £15 to £15 10s., f.o.b. 

ive’ 1, for 24 gauge, in bundles. Demand is, however, slow, 
and con prices have, therefore, to be considered largely nominal. 

An agreement has been arrived at between the galvanisers and 
the black sheetmakers for a mutual arrangement, under which 

rices in each branch shall advance simultaneously, the galvanisers 

ing first consulted as the consumers, before any advances in 
black sheets are made. The proposal originated with the galvanisers, 
and was received gladly enough by the ironmasters. But there isa 
want of cohesion among the galvanisers, which for the present, at 
any rate, is likely to result in these proposals being invalidated. 

Some jealousy exists between the galvanisers who, possessing 
ironworks, are manufacturers of their own black sheets, and those 
firms who have to buy all their supplies from the ironmasters, and 
it is this jealousy which is preventing matters from being brought 
to a successful issue. 

The strip and hoop makers are busily occupied on home orders at 
£8 5s, for the former and £8 10s. for the latter, and there is a fair 
extent of foreign trade on offer. 

The pig iron market to-day—Thursday—was quite equal to a 
week ago, the higher prices for coal and cokes, and for labour, 
making the sellers firmer than for some time past. Not much 
additional business is desired between now and the end of the year, 
makers being quite as fully sold as they in any sense care to be. 

Prices were strong at 70s. for Derbyshires, and 65s. and 67s. 6d. 
for Northamptons. Lincolns remained at 72s. for prompt 
deliveries, and 74s, for forward sales, Staffordshire pigs were 80s. 
and 84s, for hot blast all-mines, 70s. for medium forge sorts, and 
60s. for common. Hematites were as high as 86s. for West Coast 
sorts delivered free. 

Prices of steel continue to improve, and are now almost double 
the quotations prevalent before the revival commenced. 

The advance in the copper market continues to attract much 
attention on these exchanges, and it is now becoming evident that 
the strength of the market is due mainly to a large and active con- 
sumptive demand, both from Birmingham and India, smelters also 
being somewhat bare of stocks. 

Prices have further advanced since last report, and sheet copper 
has been sold in Birmingham at £66 per ton, Chili bars have sold 
at £49 15s., and selected copper stands at £58 and £59 per ton. 
There is thus a steady rise al] round of £8 to £10 per ton during 
the past three weeks, the rise in 7 of sheets being from 
£60 to £62 and £63, and now up to £ 

Of the 179,000 tons of copper held 3 bmg French syndicate at 
the time of its collapse, the visible stock in England and France 
has now been reduced by 22,000 tons, and the invisible stock in 
France, the United States, Japan, &e., by 38,000 tons during the 
past eight months. At this rate of reduction, which promises to 
continue, the stock of copper, at present almost entirely beld by 
5 a banks or bankers, will soon be reduced to its normal propor- 
tions, 

Brass sheets have been advanced in Birmingham 4d. to 1d. per 
pound ; copper and brass wire has been advanced in the same pro- 
portion, and on Tuesday circulars were issued by the Birmingham 
metal rollers withdrawing all quotations, and stating that they can 
how only quote against specification. In the present rising state 
of the copper market they cannot, the circulars announce, under- 
take to advise every advance, 

In anticipation of having to give higher wages, and of the almost 
certain event of a further in copper, some cabinet brass- 
founders and cabinet lockmakers are this week quoting a 10 per 
cent, advance for goods which they have not got in stock. 

Prices in other of the hardware trades than brassfoundry, in 
which copper and brass form the base materials, must now advance; 
and advices from manufacturers are looked for daily by customers. 
The agricultural engineers have officially raised the prices of all 
classes of implements 5 per cent. on the gross, and they have 
besides dropped discounts to agents 5 to 10 per cent., thus making 
a total rise of 10 to 15 per cent. This movement embraces all the 
leading implement firms throughout the kingdom, and is one of 
much importance, 

A great strike has commenced in the metallic bedstead trade of 
Birmingham. The men are agitating for a 15 per cent. advance or 
‘bonus ” on the present price list, The masters have declined to 
give the advance at once, but are prepared to discuss the question 
of a new price list whenever the men appoint representatives for 
this ing a Impatient of waiting, the operatives have taken the 
matter into their own hands, and this week several thousands of 
them have come out on strike, About 10,000 hands in all are 
affected, and the strikers are compelling the rest of the hands to 
join them by marching round to the shops amid considerable 
demonstration and fetching them out from their benches, The 














NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

SPECULATIVE operations at Glasgow and Middlesbrough 
have, during the past week, tended so to unsettle the market 
that ordinary buyers have had no confidence to place out 
orders, except they have been absolutely compelled to cover press- 
ing requirements. So far, however, as really legitimate trade is 
concerned, the position remains without material change. Makers 
of pig iron are not epee any more anxious to sell; certainly, 
there is no appreciable giving way in their quoted rates, and 
activity is so fully maintained in all the leading iron-using branches 
of industry, that any falling off in requirements is not at all pro- 
bable for some time to come, If there is any prospect of lessening 
requirements it is in the direction of the foreign trade, and in some 
quarters I hear that the very considerable advance in prices which 
has recently taken place, has tended to stop the placing out of 
orders for abroad, which otherwise would certainly have been 
secured by engineering firms in this district. 

The Manchester iron market on Tuesday was moderately 

ttended, but busi all through was very slow, the recent 
violent fluctuations in warrants both at Glasgow and Middles- 
brough having caused an unsettled feeling here, with the result 
that there is quite a cessation of buying. There were a few 
speculative buyers in the market, but so far as consumers are con- 
cerned, they, when not in immediate want, are holding back for 
the present. Iron held in second hands could be bought for 
rather less money, but there was very little offering except for 
forward delivery. Makers generally hold pretty firmly to fully 
late rates; and so far as local and district brands were concerned, 
quotations practically remained unchanged; for Lancashire pig 
iron makers still quote 71s. 6d. for forge to 72s. 6d. for foundry, 
less 24, delivered equal to 'Manchester; and although they 
would perhaps not hold rigidly to these figures in all circum- 
stances, they do not quote any less in the open market, 
and, in fact, are not at all anxious to book further orders 
at present. For Lincolnshire iron quotations also remain at 
71s. 6d. to 72s. 6d., less 24, for forge and foundry, de- 
livered here, whilst for good foundry brands of Derbyshire 74s. 
to 75, less 24, delivered here, are still the normal quoted figures, 
There is, however, only a limited quantity of iron to be bought 
from Lincolnshire makers, and Derbyshire is still practically out of 
this market. Scotch iron, although makers do not quote any less, 
was obtainable at a little under recent full prices, and there have 
been sellers of Eglinton at about 71s., and of Glengarnock at about 
74s. delivered at the Lancashire ports. Middlesbrough iron was 
also a trifle easier, but only for forward delivery, 72s. 4d. net cash 
being about the average figure for good foundry brands delivered 
equal to Manchester during the first month of next year. 

Hematites continue steady at about late rates, good No. 3 
foundry qualities averaging about 85s, 6d. to 86s. 6d., less 2}, 
delivered here, 

Steel plates suitable for boiler-making purposes have only met 
with a limited inquiry, but prices continue very firm, £11 10s. 
being the minimum quotation for any outside brands offering here, 
whilst local makers quote £11 15s. per ton for delivery to con- 
sumers in the neighbourhood of Manchester. 

In the manufactured iron trade there is a good steady business 
doing, amply sufficient to take off all the iron which makers have 
to offer beyond deliveries on existing contracts, and as the cost of 





production shows a continued tendency upwards, prices are 
necessarily very firm. For bars delivered in the Manchester 
district £3 per ton is the minimum quoted figure, and 5s, per ton 


above this is paid for contracts over the first three months of next 
year. Hoops are firm at £8 5s., and sheets at £9 15s. to £10 

r ton. 

“| the metal market there is a continued active demand for all 
descriptions of manufactured goods, and prices are firm at the 
advanced rates quoted last week. 

With regard to the engineering industries of this district, the 
reports generally are much the same as those I have given of late. 
pe are kept full of work, and employment continues very 
brisk all through, Tn fact, the representatives of the engineering 
Trades Unions Organisations report that there is a continued ex- 

ptionally active d d for workmen in all departments, and 
that they are unable in many instances to meet the requirements 
of employers. In wages matters there are one or two disputes in 
various districts, chiefly connected with the overtime question. 
After several conferences and meetings, the question at issue in 
the Liverpool district between the employers and the men has at 
length been settled, apparently to the satisfaction of the men, and, 
for the time being, perhaps to the satisfaction of the a 
Another dispute of a similar character is threatened at Horwich, 
where the Lancashire and Yorkshire Railway Company has large 
engineering works, and meetings have been arranged between the 
employers and the men, the question at issue being that the over- 
time rates are below those paid in the Manchester district, and 
that they may be made to govern other neighbouring centres of 
industry. 

In the coal trade business has shown more -activity during the 

t week, house-fire qualities—which have hitherto been quite a 
rug Lye the market—meeting with a better demand; and, 
although supplies are still plentiful, there has not been much going 
down into stock, Prices remain unchanged, but colliery pro- 
prietors who have been forcing eaies supplies upon the market, 
are now holding out more firmly to their list rates. Steam and 
forge coals continue in fairly good demand, and are steady in price. 
For all descriptions of — fuel there is quite a pressing demand, 
with slack if anything rather scarce in the market ; and prices have 








a general hardening tendency, most of the colliery proprietors in 
Westlancadsive having advanced their list rates 3d. to 6d. per ton. 
At the pit mouth best house-fire coals now average 11s. 6d. to 12s. 


per ton; second ualities, 9s. to 9s, 6d.; common round coals, 
78. 9d. to 8s. 6d.; burgy, 6s. 3d. to 6s. 9d.; good qualities of slack, 
5s, 3d. to 5s. 9d. 


The shipping trade continues only moderate, and prices remain 
unchanged ; good ordinary qualities of steam coal delivered at the 
ports on the Mersey averaging about 9s. per ton. 

With regard to the renewed agitation for a further advance of 
wages in the coal trade, the question may now be regarded as prac- 
tically settled. The committee appointed by the West Lancashire 
Coalowners’ Association to discuss the matter with the representa- 
tives of the men, met a deputation from the miners, at Manchester, 
on Tuesday, and after a long discussion the chairman of the coal- 
owners’ committee, Mr. Alfred Hewlett, of the Wigan Coal and 
Iron Company, announced that they had decided to recommend 
the employers to give an advance of 10 per cent. on the first 
making up day in January, on the condition that no further altera- 
tion in wages should take place during the following six months. 
This concession to the men, Mr. Hewlett further explained, was not 
based upon any present improvement in trade sufficient to warrant 
the advance, but was in anticipation of the advanced prices which 
the colliery proprietors hoped to be able to obtain at the com- 
mencement of next year. Although the representatives of the 
miners gave no definite reply to the offer made to them, there is no 
doubt it will only be too willingly accepted. With regard to other 
districts not represented by the West Lancashire Coalowners’ 
Association, meetings of the men are being held, and there is little 
doubt that there will be a general settlement on the basis above 
indicated. 

Barrow.—The hematite pig iron trade this week has maintained 
a very firm and steady attitude, and makers are as busy as can be 
on heavy contracts for both prompt and forward delivery. Towards 
the close of last week a depression occurred in prices, and the 
market apparently lost some of its life, but this did not affect the 
actual state of things between makers and buyers, as the opera- 
tions chiefly quoted were of a speculative character only. Prices 
went down to 72s. for warrants, but makers still quote 76s. for 
mixed Nos. of Bessemer iron, net f.o.b., and 75s, 3d. for No. 3 forge 
and foundry iron, and will not do business at lower figures than 
those quoted. Deliveries are very large, especially to makers of 
steel who have large requirements. There are still 55 furnaces in 
blast out of 79, leaving 24 standing idle. Most of these would be 
put in blast wereit not for the scarcity of raw material. 

There is in stock in the district 380,335 tons of pig iron, being 
an increase on the week of 555 tons, but a decrease on the year of 
51,740 tons. 

The shipments of Bessemer and hematite pig iron and steel 
during the week have been—coastwise, 9271 tons of pig iron and 
6332 tons of steel, and foreign 5860 tons of steel, making a total of 
21,363 tons. The year’s shipments to date have been 986,746 
tons, compared with 848,337 tons up to the same date last year, 
showing an increase in favour of 1889 of 138,495 tons, 

The steel trade is very brisk in all departments. Orders for 
steel rails are plentiful at advanced prices. Heavy sections have 
reached £6 17s. 6d. to £7 per ton, light sections £7 10s. per ton, 
and colliery rails £7 15s. e mills are regularly employed, and 
the output is maintained at its maximum. Prices of steel ship- 
building material have advanced to £10 per ton for plates, £9 for 
angles, and £1] for boiler plates, and the tendency is still upwards. 
Other qualities of steel are in brisk demand, but makers are so 
fully employed that they cannot entertain much of the work which 
is at present offered, 

Shipbuilders and engineers do not report any new orders, but 
important tenders are being prepared for Admiralty and general 
work, which it is confidently expected will be placed before 
Christmas. In the meantime the yards at the shops are busil 
employed on work which represents a million and a-half of ps f 

Iron ore is very firm in tone, and prices are steady at lis. for 
ordinary and 18s, pe ton, net at mines, for best qualities. There is 
every indication of an early famine in native qualities of hematite 
ore. The mines have been fully worked ever since the improved 
trade setin, but raisers could not have kept up deliveries bad it not 
been for the heavy stocks of iron ore which had accumulated at the 
mines during times of depressed trade. These stocks are now 
sng a being cleared away, and by the end of the year they will 

ave been consumed, leaving the consumption of the district entirely 
dependent on the daily output of the mines. As this will not be suffi- 
cient, makers are in several cases beginning to turn their attention to 
foreign sources of supply. Spanish, Algerian, and Irish hematites 
are being imported, and it-is probable that the supply of native 
hematite will soon be largely supplemented by foreign ores, with 
the actual consequence of increasing the value of both to a large 
extent. Efforts are being made at Hallbeck near Barrow, at 
Kirkby, on the estuary of the Duddon, and in various parts of the 
Cleator district, to find new beds of hematite, and the indications 
in both places tend to demonstrate the fact that ore will be found. 

The coal and coke trades are very bg « but the supply of coke 
is small, and there does not seem much hope of overcoming this 
difficulty. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A SHARP touch of wintry weather is causing some movement in 
house coal; but it will require a severe storm to sweep away 
accumulations. An immense amount of coal is loaded on trucks 
at St. Pancras. Several colliery companies, who have been em- 
barrassed through lack of wagons, have been obliged to take 1s. per 
ton less to induce large merchants to take a thousand tons or two, so 
as to get the use of their trucks. There is not much prospect of bouse- 
coal came den pa before Christmas, except, of course, a snowstorm 
were to fall and last the year out, when consumption would rapid} 
increase just as the holidays were commencing—two factors whic 
would promptly affect the business. Messrs. Newton, Chambers, 
and Co., who have the largest trade by rail with the metropolis, 
are now quoting best Silkstone at 16s. 6d., thin seam at 14s. 7d., 
brazel at 13s, 4d., Silkstone nuts and brights at 12s. 11ld., and 
Tankersiey house coal at 10s. 10d. per ton at Sheffield. These 

uotations show an advance of 5d. to 6d. on the September prices. 
hey also quote steel coke at 20s., hard coke at 22s., and coke 
at 10s. 10d. In ag oe the prices were 17s. 6d., 18s. 6d., and 
10s. 10d. respectively. In September, 1888, steel coke was at l5s., 
hard at 16s., and gas coke at 9s. 2d. All kinds of small coal, such 
as is used in the Lancashire cotton mills, are in great demand, and 
going up. At present, Barnsley slack, throughout the South 
orkshire district, is, with one exception, making 5s. $d. per ton; 
small slack, 3s. 6d.; hards, 8s, 6d.; all at the pits. Most of these 
_— is contracted for at 6d. per ton less up to Christmas, 
hen these contracts expire in the beginning of January, prices 
are certain to advance, 

The Midland Railway Company have concluded contracts with 
other collieries besides the Roundwood for engine fuel at 9s, per 
ton for six months. 

The iron trade all round continues in a very firm condition. 
Makers of finished iron are not disposed to make forward purchases, 
although, as regards pig iron and other material necessary for the 
manufacture of the finished sort, they are careful to lay in suffi- 
cient to meet their _— requirements, These purchases 
extend as far forward as next June for delivery. Makers 
of all sorts of iron are firm, and are reluctant to sell pig 
iron beyond March in next year. Quotations for Lincoln- 
shire are from 65s. to 68s. per ton free on trucks at the 
establishments. In a few cases makers refuse to make quotations 
at present. In the very few instances where rates have been got 
from Derbyshire, they show the prices there to be from 65s. to 70s. 
for forge. and 70s. to 75s. for foundry numbers. Even these quota-- 
tions are subject to the number of ordersthe firms may have in hand, 
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The prices at which hematites are selling are even higher. Firms on 
the West Coast state that they are booked up tothe end of June next. 
78s. to 80s., net cash, at the works for Bessemer, Nos. 1, 2, and 3— 
i.e., 868, to 87s. 6d. at Sheffield, are the quotations at present in force. 
Makers of finished iron report that they can see themselves well 
through December, January, and February, the usual slack time 
of the Masters do not care to book ers unless they can 
get an increase on the present rates. Merchant bars are selling 
at fram £8 to £8 10s., and sheets and plates £9 10s. to £10. 

The edge tool manufacturers have complied with the request of 
their grinders for an advance of 10 per cent, in wages. This 
means, practically, the return of the 10 per cent. reduction the 
workmen voluntarily conceded a few years ago. The advance is 
made itional on the union preventing their men working 
irregularly in regard to what constitutes a dozen. It has been 
diesteaaal that some grinders give manufacturers fifteen, and in 
some instances as many as seventeen to the dozen. The union 
have to call a meeting of the men with the view of securing 
the requirement of the emplo 

In consequence of the rise in fuel and raw material of all 
sorts, the edge tool firms have decided to raise prices 5 per cent., 
and the resolution, which was arrived at on Friday night, is 
ay force. aay es wae ‘teeta however, a ee these 
improved prices, as the too! e is excessively brisk, par- 
ticularly on foreign account; but it will be some time before the new 
list can benefit the — most of whom have to continue 
delivering goods at the old prices for three months to come. 

Railway tires remain steady at £10 5s. to £10 10s., axles £10 to 
£10 5ds., both at works. It may be mentioned, as proof of the 
advance in raw and finished materials, that a ship which could 
have been bought readily at £25,000 a year ago, could not now be 
placed under £35,000. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Dvrinc the whole of last week there was but little business done 
in Cleveland pig iron. og ge of warrants remained steady until 
Friday, when a fall of ls. 6d. per ton took place, and since then 
their downward course has been continuous and rapid. A 
deal of excitement was discernible at the market held at Middles- 
brough on Tuesday last, but although a further fall in prices 
occurred, scarcely any business was done. Warrants were freely 
offered at 60s. 9d. per ton, which is 8s, below the highest Lg 
reached last week. This change in the situation is regarded by 
many as a very desirable one. The difference between Scotch and 
Cleveland warrants is now only Is. 6d. ton. When they are 
again on a level, there will be more probability of continued busi- 
ness of a sound character in Cleveland iron. Makers are quoting 
only for smal] quantities for early delivery, and are asking 64s. to 
66s. for what they offer. For delivery over the first quarter of 
1890, 61s. per ton is the present price current, but holders show 
little disposition to do business. 

Considerable quantities of iron are still being sent into Messrs. 
Connal and Co.’s Middlesbrough store. Last week the increase 
was 7586 tons, whereas at Glasgow there was a reduction of 5696 
tons. 

The shipping returns for November have just been issued. They 
show that 78,650 tons of pig iron were exported. This is 30,256 
tons less than in October, but 30,753 tons more than in November, 
1888. Of the quantity shipped only 16,600 tons were sent to 
Scotland, which is about half the usual quantity. The principal 
other items were as follows, viz.:—To Holland, 19,814; ‘stam, 
16,062 tons; to Belgium, 3211 tons; to France, 3100 tons; to Italy, 
2850 tons; and to Norway and Sweden, 2565 tons. e shipments 
of manufactured iron reached 22,851 tons, and of steel 21,075 tons. 

There have been of late but few new transactions in finished iron. 
Makers do not, however, reduce their prices, as they have sufficient 
orders on their books to last for several months. Quotations on 
Tuesday were as follows:—Ship-plates, £8 to £8 5s. per ton; 
common bars, £8 5s.; best bars, £8 15s.; and ship angles, £8, all 
f.o.t. at makers’ works, less 2} per cent. discount. 

Steel makers are busy, and continue to quote £6 17s. 6d. to 
£7 for heavy rails, and £8 15s. to £9 for ship-plates. 

The Cleveland ironmasters official statistics for the month ending 
November 30th were issued on the evening of the 3rd inst. They 
have this time been waited for with more than usual interest on 
account of the abnormal condition of the warrant market. The 
leading information contained in them is as follows :—Total make 
of Cleveland pig iron for the month of November 125,340 tons, 
against 129,812 tons during October, or a decrease of 4472 tons. 
Total make of hematite, spiegel, and basic iron 106,867 tons, agai 
108,360 tons, being a decrease of 1493 tons. Total of all kinds 
in the whole district, 232,207, against 238,172, being a decrease of 
5965 tons. The number of furnaces on Cleveland pig iron was on 
the 30th ult. 61, against 60 in October, or an increase of one fur- 
nace. The number of furnaces on hematite, spiegel, and basic 
iron was 42, which is the same as on the 3lst October. The stock 
of pig iron in the whole district on the 30th November was 239,888 
tons, against 254,269 tons on the 3}st October, being a decrease of 
14,381 tons. Connal’s Middlesbrough store, taken by itself, gained 
9545 tons during the month, other stores decreasing in proportion. 

Several engineers in the North of England have just received 
circulars inviting them to send in a competitive design for the pro- 

tower to be erected in or near London, and intended to 
eclipse the Eiffel Tower at Paris. The promoters offer prizes of 
500 guineas for the best and 250 guineas for the second best design 
and estimate. The height of the tower is to be not less than 
1200ft. The following is an ager of the specified conditions : 
The designer is not to trouble himself about foundations, or, in 
other words, he is to assume that they will be all that can 
be desired. The structure is to be such as will be able 
to resist a wind pressure of 56 Ib. to the square foot, and the 
material to be used is by preference to be steel, agen per square 
inch being the maximum strain allowable, under greatest pro- 
bable strain. The type of lift to be employed is to be left to the 
designer. Provision is to be made for restaurants, 
different floors of the tower. 
age against and provision to be made for electric lighting. 
designs are to be accompanied by bills of quantities and esti- 
mates of—{a) the weight and description of material; (+) cost of 
lifts, with description; (c) cost of labour and superintendence in 
construction. design and estimates are open to all com- 
petitors, and are to be sent in by the end of February next, after 
which they will be publicly exhibited. 

Messrs. Palmer’s Shipbuilding and Iron Company at Jarrow are 
likely to be extremely busy for a long time to come. They have 
just contracted to build two of the four battle-ships for which 
invitations for tenders were recently issued by the Admiralty. The 
time allowed for their construction is four years, But, inasmuch 
as two other similar ships will be under construction at the same 
time, and as the only source of supply of armour plates is from 
Sheffield firms, it is quite probable that the time wed will be 
exceeded, especially if, by the continuance of peace, the interests 
of the country be not detrimentally affected by such delay. Each 
ship is to cost over £750,000. The orders for the other two battle- 
ships have been mange with Messrs. J. and G. Thompson, of Glas- 
gow, and Laird Bros., of Birkenhead. 

The dispute between the Cleveland mine-owners, and those of 
the miners who are in attend upon bine drills and rock 
borers, and which has long been disturbing the district, has just 
been settled. The men’s age have for several years past been 
regulated on the principle of what is known as the three-fourths 
grade. The settlement just come to is that the mine-owners are 
to pay 15 per cent. advance on net earni a condition being 
that the same principle shall be acted on in future advances or 
reductions. This settlement is of more than usual ae mg 
because it recognises and confirms the use of boring machinery in 








mines. So long as this was not the case there was always a 
tendency on the part of the miners to impede the further intro- 
duction of machinery, and prevent its real value being known and 
made available, 








A DUEL has been proceeding in the Glasgow pi 
market between the ‘‘ bulls” and the “‘ bears.” They had a great 
trial of strength at the end of last week, when it was expected by 
not a few that the operators for the fall would be in a corner 
from want of Middlesbrough warrants to deliver. As it turned 
out, however, the ‘‘bears” were able to produce all the iron that 
was required of them, and since that time there has been a heavy 
— in prices, Cleveland warrants falling as much as 7s, a ton, 
while Scotch and Cumberland pigs have also shared in the depre- 
ciation. There has been considerable excitement, and frequent 
violent fluctuations in price, and the market is ex to con- 
tinue unsteady for some time. The shipments of h pig iron 
in the past week were 9204 tons, against 6110 in the corresponding 
week of 1888, and they embraced 200 tons to the United States, 
250 to South America, 450 to France, 500 to Italy, 1023 to Germany, 
1139 to Holland, 1025 to Belgium, and 180 to Spain. The stock of 
pig iron in Connal and Co.’s stores is being reduced by about 5000 
tons per week, The output is fully maintained, and that of hema- 
tite pigs is slightly increased. 

The prices of makers’ pigs are as follow:—Govan, f.o.b. at 
Glasgow, per ton, No. 1, Fs. No. 3, 69s.; Carnbroe, No. 1, 
70s. dd.; Clyde, No. 1, 75s.; No. 3, 67s; Gartsherrie, No. 1, 
7 No. 3, 70s. 6d.; Summerlee, 78s. and 70s, 6d.; Lang- 
loan, 78s, and 70s.; Coltness, 79s. and 70s. 6d.; Cald 
and 70s.; Eglinton, at Ardrossan, 70s. and 69s.; 
70s, and 69s,; Glengarnock, 70s. and 69s.; Shotts at Leith, 78s. 6d. 
and 70s.; Carron at G: outh, 80s. and 70s. a 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £36,400, of which £34,500 went to Italy and 
£1900 to Mauritius; machinery, £15,800; steel goods, £7370, 
including material far a steam launch for Port Said; sewing 
machines, £2446; and general iron manufactures, £26,000, 

There are several orders in the market at present for cast iron 
pipes for the Colonies and elsewhere, and it is understood that 
- ww founders are likely to secure one of these amounting to 
7,000 tons. 

The steelmakers have had the orders on their books largely 
increased. Within the past week or ten days about 30,000 tons of 
steel have been open for estimate, and a considerable amount of 
this has already been placed in this district, including nearly 6000 
tons required for one of the ironclads lately contracted for. The 
makers of steel are therefore in an excellent position, and they are 
wy ea every possible means to extend the productive capacity 
of their works. Prices are firm at the highest point, Siemens shi 
plates being quoted at £10; boiler plates, £11; bars, £9 5s.; an’ 
angles, £8 15s., all less 5 per cent. discount for delivery in Glasgow 

istrict. 

The malleable iron trade is fully employed. Some makers 
report that they are obtaining the top prices for new work. In 
this respect sheets are particularly firm, but since the backward 
turn occurred in the prices of pig iron, the pressure of fresh orders 
has eased off considerably. erchants have been somewhat dis- 

pointed in the it of late uirements, and they attribute 
this to the irregular state of the pig iron market, In the meantime, 
however, all parties are taxed to the utmost in giving delivery of 
material formally contracted for. The current quotations are:— 
Common bars, £8 2s, 6d. to £8 7s. 6d.; best bars, £8 12s. 6d. to 
£8 17s. 6d.; sheets, £10; tes and hoops, £9; nail rods, £8 5s. ; 
and angles, £8 2s. 6d., ail fess the usual five per cent, discount. 

The coal trade is in a satisfactory state for the season of the 
year. Ship its are heavier than they were twelve months ago, 
although considerably behind the exports about a month back. 
The bome consumption of coals is very large; supplies are, how- 
ever, abundant, so much so that prices are declined from ~ 
highest point 6d. to 9d. a ton. This decrease in prices has indu 
the miners to a from their intention of enforcing another 
advance of 6d. a day in wages at this time. They have postponed 
their request till the beginning of the new year, the leaders en- 
joining the men to work in the interval only five days a week, so 
as to restrict the output. 

In the course of the past month, 31,250 tons of newshippihg was 
launched from the A shipyards, being the largest out-turn in 
November since 1883. The production of the eleven months 
amounts to 300,000 tons, com with 242,000 in the co: - 
ing period of last year, 170, in 1887, and 163,000 in 1886. A 
py Ryn amount of fresh work, various] ted at from 60 to 
80,000 tons, was placed during the month, and the prospects of 
the trade are therefore more satisfactory than they appeared to be 
at the end of October. The shipbuilders have a great deal of 
trouble with their workmen, some classes of whom are making 
wages ane which the employers consider altogether un- 
reasonable. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Po apc efforts were — on Monday—the suetlly ney 
the colliers—to rouse a bitter spirit against the sliding 
now forming, and I much fear that it will succeed. As I otiond 
last spring, when there was a great fear of a strike, but averted by 
the able efforts of Sir W. T. Lewis, it is now fifteeen years since 
we have had a great strike in Wales, and the movers now in agita- 
tion are principally young men, who have not had any experi- 
ence of the sufferings produced by strikes, or the folly of 
strikes, as against arbitration. This fact, and signs around, 
are ominous. The colliers are now doing well, and many 
are earning £2 a’ week. A collier with a couple of lads can 
earn £12 a month easily. It will be very disastrous if a strike 
does happen. The Fe e men have given notice—six months’— 
of cessation of contracts, and these men, with others who are 
prompting action, seem to be prejudiced against scales, and desire 
to have open contracts again at each colliery. Of the evils of this 
a the old colliers are well aware, and it is to be regretted that 
¥ cannot govern the less experienced. 

elsh coal is extensively sought by the great liners, and as 
these sales are by long contracts, coalowners will again suffer 
unless they have a system of government such as_ that 
which was admirably given by the sliding scale. Welsh 
coal were never better, if the labour difficulty can 
be got over. No less than ten pits are projected, two of these by 
the Dowlais Company, two by the cae Company, of which Sir 
W. T. Lewis is a leading partner, and others will be specified 
shortly. All are in close proximity. The successful sinking of the 
Albion wee) ane most of these, and at Pwllypant, Caerphilly 
valley, a rider has been struck which, with other evidences known 
to the initiated, shows that the steam series are close at hand, I 
hear that directly the steam coal is struck, several large collieries 
will be opened in the same neighbourhood. The demand for steam 
coal is so large that the advance I predicted is certainly coming. 

In addition to these new sinkings in Glamorgan, the Monmouth- 
shire district is very busy. Ebbw Vale sinkings are going on well 
and the new colliery near Abertillery is to turn ont a thousan 
tons perday. At no time has there been such a zest for coal 
property since 1874. 

Prices on Wednesday were 13s. 6d. to 13s. 9d. best steam, but 
sales were effected at 14s. 3d., and I shall fully — 14s, to be 
an ordinary quotation by the end of the week. mds are at 
12s. 6d. Monmouthshire, 11s, 9d. to 12s. 3d. Small steam coal 
is selling at 7s. to7s. 3d. House coal has generally been advanced 





1s, per ton. Coke is very firm at 22s. and 23s, Patent fuel is at 
12s. 6d. Pitwood has been both dear and scarce, and has been 
selling freely for 25s., but cargoes are coming in rapidly, These 
ices have rompted a strike amongst the pitwood men, but it has 
nm amicably settled by an advance of wa; 
Imports at Cardiff have been affected by the strike of Spiller’s 
seWelah industri rope 
e ustries are now exceptionall rous, The si 
trade was never so good. The rem £ quarters is Hr 
sustained. In addition to t home consignments of merchant 
bar, tin bar, &c., we have n exporting freely sleepers to Vera 
Cruz and Rosario, The labour at the steel mills is incessant, and 
yet supplies are a long way behindhand. The home works are 
supplemented with pig from Scotland and Yorkshire, steel billets 
from Scotland, and tin bar from Barrow in considerable quantities, 
The tin-plate trade is in a healthy condition; close upon 60,000 
boxes left Swansea last week. akers have good Pooks, but 
American demand is not so brisk as expected. Quotations of last 
week are firmly held. The subsidence in prices for pig led buyers 
of ev to calcula‘e upon a drop, but tin bar and raw material 
erally remained firm, Latest Te are:—Coke, 15s, 9d. to 
6s.; Bessemer, 16s, 3d, to 16s, 6d.; Siemens, 17s, to 17s. 6d, 
Welsh bars are at £7 10s. to £7 15s, Steel rails unchanged ; sheet 
iron and steel at last week’s prices, 
Pig, latest Scotch, 59s.; Middlesbrough, 62s,; hematite, 72s, 3d. 
Cardiff coal exports last -week were nearly 190,000 tons. Barry 
went up to 60, Swansea and Newport a good average. On 
Saturday last Sir W. T. Lewis, Mr. Pitman, of the Bute Dock 
estate, and Mr. Martin, of yy bee) the first sod of a pair of 
pits for the Dowlais Company at Aberdare Junction. ; 
As an instance of the time that it takes to carry out great under- 
takings, I may state that in this column seven years ago it was 
pointed out that one of the largest and finest coal areas in Wales 
was untaken. This is in the centre of the coal basin, and is neces- 
sarily one of the most expensive of sinkings. Almost every yard 
pace Leen, and I hear that the total output is secured for the 
ute E o eit iM 
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NOTES FROM GERMANY. 
(From our own Correspondent, ) 

Fro all parts of this country the reports concerning iron indus- 
try continue to be very satisfactory. tn Silesia the crude as well 
as finished iron trade is enjoying healthy activity. ‘The wire busi- 
ness has also revived of late Poy are advancing. For wrought 
iron M. 170 p.t. has been fixed for the first quarter of 1890. On 
the Austro-Hungarian iron market a most active business has been 
done. Consumption exceeds uction in spite of the most 
vigorous exertions on the part of the makers. have again 
been slightly advanced, and a rise on plates, &c., will soon take 


From week to week the Belgian iron business is developing more 
favourably. Pig iron as well as all sorts of finished iron continue 
in increasing demand, Another 2f. have been put on pig iron by 
the Syndicate. 

A continued favourable tendency prevails on the French iron 
market. In the Haute-Marne, as well as in Meurthe-et-Moselle, 
prices have been further advanced, foundry No. 3 being now 
noted 85f. In the rolling mills both d and ge arg 
have i d. Merchant bars are sold at 160f. to 170f. p.t. at 
works ; og 170f. to 175f.; steel — 200f. to 205f. Paris 
dealers have fixed the price for merchant bars at 180f. Old rails 
are quoted 92f, to 95f. 

The rapidity with which prices are advancing on the Rbenish- 

jan iron market causes some difficulty in giving quotations 
at present. Prices are changing more rapidly from week to week 
than they did last year within months, Inland and foreign ores 
find most ready sale. Roasted steel stone is noted M. 16 to M. 18; 
raw ditto, M. 1250 to M. 13°50; brown steel stone, M. 14, 
Luxemburg minette is noted M. 3°30 to M. 2°50 p.t. at mines. 

The buo’ y in the pig iron business noted last week still con- 
tinues. Inland demand for spiegeleisen is strong, and the 
works quite unable to accept all the work offering. The same can 
be said of forge and foundry pig, as well as basic and Bessemer. 
Spiegeleisen stands at M. 91 to M. 92; good forge quality, M. 84 
to M. 85; No. — 82; No, 3, M. 76 to M. 78; foundry No. 1, 
M. 90 to M. 93; No. 2, M. 83 to 80 to M. 82; 
basic, M. 75 to M. 77; Bessemer, Luxemburg 


fo 

e malleable iron branch bas shown further improvement = 
the week. Inland demand for bars is extremely active, and that 
from abroad has also been stated as being pretty satisfactory. The 
finished iron works are so full of business that makers are desirous 
to remain without further orders at mt. In hoops demand 
and sale have remained in washengel animation ; that prices are 
advancing need not be especially remarked. Foreign quotations 
being on a level almost with those in Rheinland-Westphalia, 
export business is —_s quite satisfactorily. The only change 
in plates and sheets is a further advance, M. 230 being about 
present quotation. Nothing new can be said regarding the state 
of foundries and machine factories, which, in many cases, were 
obliged to refuse orders for short delivery. 

Heavy lots of passenger and — cars have been l g~ out. 
At a late tendering steel rails reached M. 160 to M. 161, but for 
small lots M. 158 down to M. 156 have been paid. 

The following are the present list pri r ton at 
works :— Good merchant bars, M. 175 to M. 180; angles, 
M. 182°50; girders, M. 140 to M. 145; hoops, M. 187°50 to 
M. 19250; bars in basic and Bessemer, M. 173 to M. 180; 
boiler plates, M. 240; tank ditto, M. 215; sheets, M. 230 to 
M. 240 at station; boiler plates in basic and Bessemer, M. 205 ; 
tank ditto, M. 190. Iron wire rods, common quality, M. 175 to 
180; drawn iron or steel wire, M. 180; nails, M. 180 to 200; rivets, 
M. 260; steel rails, M. 155 to 160; fish-plates, M. 170 to 180; steel 
sh rs, M. 150 to 155; complete sets of wheels and axles, M. 365 
to 0; —_ — 255; steel tires, M. 260 to 270; light steel 

i ° to . 

Accidents of more or less disastrous consequences have of late— 
strictly — since this year’s strike—occurred with alarming 
frequency in the Westpbalian mining districts, Fourteen men 
were killed and several wounded last week in the mine Constantine 
the Great, near Bochum. As every precaution for the safety of the 
men is being strictly and conscientiously attended to on the ba 
of the owners, there can be no doubt that in most cases a fatal 
negligence and want of discipline on the part of the miners is to be 
blamed as cause of the misfortune. But the present spirit of dis- 
obedience will bear no strict control, and no enforced laws. 

According to official reports, the general import in Italy went 
up to 1096 million lire during the first ten months of 1889, which 
shows an increase of 126 million lire. Export rose to 714 
million lire, being an increase of 16 million lire against the same 
period the year before. 
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Tue strength of grain storage warehouses seems to be 
still over-estimated by architects and builders, On the 23rd ult. a 
large wall, forming one end of a large grain store on the Town 
Quay, Southampton, the property of the Harbour Board, suddenly 
colla; + The store closely adjoined another and much larger 
warehouse in course of e on, the Harbour Board having sought 
to make provision for increased trade, and was let to a firm of corn 
merchants. In it were heaped several thousand quarters of 
barley, the pressure of which on the wall nearest the waterside 
caused it to give way with a report like the discharge of cannon, 
and a large quantity of grain was precipitated into the sea. A 
similar accident took place two years ago at another store belong- 
ing to the Harbour Board. 
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NEW COMPANIES, 





Tus fc following companies have just been regis- 


Bervieok Seif -tightening Steel Rail Key 
ee vas Limited. 

This compan tered on the 25th ult., 
with a capital of £3000, in £5 shares, to acquire an 
invention for improvements in securing rails in 
rly i. patent No, 2367, dated February 
18th, 1886, The subscribers are: — 


Dickson, § St. Albans, contractor | 
a alges, d, Lincoln, wh tobac- 
+} Dickson, O.i8., Glarsdale, York .. °: 
*John Harrison, Stamford, enginee 
F. J. J, Hughes, 12, ) — "Bein ‘row, 
ees 


d, i eo ee «6 
. 5 





z E ‘ouwen, Stamford, surgeon 


The number of directors is not to be less than 
three, nor more than five; qualification, twenty 
shares; the first are the subscribers denoted by 
an asterisk, Solicitors, Messrs. Hughes and Son, 
12, Chapel-street, Bedford-row, 








Simplex Woodh Amalg tor Company, 
Limited. 
This company was red on the 23rd ult., 


with a capital of £ , in £1 shares, to oD, 
the patent rights of Alfred Woodhouse, 

Upper Phillimore-gardens, Kensington, re lating 
to an amalgamator, the principle of the patent 
being corrugated plates and vertical or inclined 
chec Larges with 5 springe or gates resting on 
horizontal plates, all amalgamated, and other 
checks to the forward flow of crushed ore—the 
British patent No, 5627, dated April 18th, 1887. 
The purchase consideration is & cash and 
£1000 in fully-paid shares, The subscribers ese 


, 22, Robert-street, Bedford-row . 
Spring Cottage, Albert-road, Peck: 


E. A. K 
C. cage 


clerk ° 
M. nxelleher, 143, Highbury- hill, cae 
F. Nursey, 26, Florence-road, New- cross, clerk | 
J. 8. Rough, 29, Huntley street, Bedford: “square, 
shorthand writer 
G. Maple, 16, Ramsay-road, Forest-gate 
H. A. Smith, ss — nr -avenue. E.C, ‘book: 
keeper .. «2 
The wane of Guetuna is an Pa ‘ue eee than 
three, nor more than five; the subscribers are to 
appoint the first. The company in general meet- 
ing will determine r ation , Mr. 
F, Romer, 4, Copthall-chambers, 


ee) ee 








Capewell Continental Patents Company, Limited. 
This company was registered on the 28th ult., 
with a capital of £16,000, in £1 shares, to acquire 
certain patent rights, particulars of which are not 
given, and to manufacture and deal in nails, and 





to trade as ironf s and b 1 engi- 
neers, The subscribers are :— 
G. V. Barton, 14, St. M Axe, merchant .. 1 


E. Amos, Metropolitan Bonded ow John- 
street, E.C,, merchant ee 


A. Whale, 21, "Mincing- lane, clerk |. oe 
P. R. Snewin, 21, Mincing-lane, clerk .. 
J. Coley Bromfield, C.E., 49, Selborne- sored West 


H. CM M. Daniel, 7 7, Poult , merchant . 
C. Jenkins, Rectory-road, jornsey, clerk 

The number of directors is not to be less than 
three, nor more than seven; the first are C. H. 
Cobbold, H. G. Few, and G. J. Capewell; quali- 
fication, £200 in shares or stock ; remuneration, 
£500 per annum, with an additional £100 in re- 
spect of each director in excess of five. An un- 
registered agreement with C. J. Capewell, the 
promoter of the company, will be adopted. 
Solicitors, Messrs, Holams, Sons, Coward, and 
Hawksley, Mincing-lane. 


— 


tee 





Eastman Photographic Materials Company, 
imited. 

This company was registered on the 28th ult. 
with a capital of £150,000, divided into 10, 
ordinary and 5000 10 per cent. preference shares 
of £10 each, to acquire from the Eastman Dry 
Plate and Film Company, of Rochester, New 
York, their business in all parts of the world other 
than North and South America. The subscribers 
are:— 


Pref. Ord. 
shares. shares. 
*W. H. Walker, 115, Oxford-street .. — .. 25 
*A. Pringle, J.P., Cromwell House, 
Bexley Heath _ 
A Griffin, Netherholt- gardens, 
_iampatend 25 _ 
Davison, Camera Club, ‘a, ‘Bed- 
‘tan strect 25 - 
H. W. Bell Smith, The ‘Lindens, ue 


Choumert-road, Peckham 
H. B, Barraud, % St. Mildred- “court 
solicitor oe 1 
E. H. Jupp, 7, St. Mildred- court os 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, 25 
shares; the first are Colonel Allix, J.P., Colonel 
Pe 4 Griffin, H. A. Strong, and the subscribers 
denoted by an asterisk; remuneration, £400 per 
annum, divisible, with £50 extra for the chairman. 
Solicitors, Messrs. Wyatt and Barraud, 7, St. 
Mildred-court, Poultry. 





Lombardian Light Railways Company, Limited. 
This company was registered on the 30th ult., 
with a capital of £200,000, in £10 shares, to con- 
struct and work railways and tramways in Italy or 

elsewhere, The subscribers are :— 


A. J. H. Schotborgh, 12, Melrose-gardens, W. .. 
H. McDonell, 40, ‘road, Dulwich, — 
a company 3 


J. Morriss, Leytonstone, clerk ; 
T. G. Kratzenstein, 27, Lower Phillimore- place. 
G. Leblond, 382, Montague- place, W.C., cler'! 
J. T. Blanchard, 25, bey ery Tottenham. . 
W. Field, 22, Buckingham- street, Strand, engineer 
The number of directors is not to be less than 
three, nor more than seven; qualification, £250 
in shares; the subscribers are to nominate the 
first ; remuneration, £800 per annum, and, in 
addition, 10 per cent. of the net profits remainin 
after payment of 6 per cent, dividend, but suc 
ee ag is not to exceed £2500 per annum. 
solicitors, Messrs. Ashurst, Morris, Crisp, and Co., 
6, Old Jewry, 


eel anl anion aati! 


THE PATENT JOURNAL. 
Content Wrens’ Ge’ AS of Ge Sommmcenae of 


Application for Letters Patent. 
*,.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
20th September, 1889. 


14,8514, ye Y hgea of Warton Case Lips, &c., 
Ecaubert, London. 


23rd November, 1889. 


18,758. Pens for Waitixc, W. Green, Harborne. 

18, 759. Omnipus Covers, F. Fidler. Bheftield 

18, 760. ay eg | = Rops, C. T. Phillips and R. 

Archer, Ossett, R. 

18,761. Movu.ps = Gens, M. Cockburn and P. 
Taylor, Glasgow. 

18.762. Pocker Razors, J. E. Stacey and R. White, 
Sheffield. 

18 763. Twistinc Yarns of Woot, J. Farrar, Halifax. 

18,764. VentILaATiInG WHEELED VeHICLES, J. Leather, 
yo 

18,765. Brick-makinc Macuinery, G. Hall, London, 

18,766. Pot, &c., for Cooxino, W. E. Young, Totten- 


18,767. Furniture Castors, A. Moore, Birmingham. 

18,768. AprLyinc ELecrro-motors to VeHicLes, M. 
Immisch, London 

go Meg Spinnina Fiax and other Yarns, A. Wilson, 

ee a of Ve.ocirpepes, E. R. Vaughan, 

18,771. 
Wa 


18,772. 
Brad! 


"arpanaros for Baxino Breap, J. Adair, 


+ Fisisnixa TextTiLe Fasrics, G. Douglas, 
ord, 
18,773. OPENING SCREW-STOPPERED BottLes, J, Hobson, 
Sheffield. 
18,774. Mecuanicat Toys, A. E. Lutticke, London. 
18,775. Bittiarp Tasues, T. E. and J. A. Raper, Man- 
chester. 
18,776. Swincinc Apparatus for Cots, G. P. Lee, 
anchester. 
18,777. Writinc Pen, W. Walker, Bradford. 
18, 778, Curs Cuarxs Patrern Bracevets, T. Smith 
and A, Ewen, Birmingham. 
18,779. Wire FEncino, . Beresford, Manchester. 
18,780. Fixino Hanpues of Brusnes, W. Woodworth 
and ves, Halifax 
18,781. BRrEEcu-Loapinc Suait-aaus, W. Phillipson 
and W. Baker, Birmingham. 
18.782. En Route Writine TasLe, W. H. Wooler, 
Weston-super-Mare. 
18,783. Empossinc Paper, B. M. Brew, Manchester. 
18,784. Cork, &c., for Borries, J. Gunns, Castle- 
or 
18,785 HorsEsHor Nas, A. B, J. Kollén, Glasgow. 
18,786. Waite Boarp for ScHoois, G. H. Heathcote, 
London. 
18,787. Tonacco Pirg, W.G Hartnoll, Barnstaple. 
18,788 Buriat. Caskets, H. D. Fitzpatrick.—(J. D 
Ripson and W. A Frazer, United States.) 
7. Sasa Fastener for Winpows, &., R. Webb, 
ndon. 
18,790. Finisuine TextiLe Fasrics, J. Miller, London. 
—, Propuctne Heexs for Boots, &c., H. Kohn, 
on. 
18,792. StRetcaixe Curtains, &c., G. Joy, Liverpool. 
18,798. Testinc Force of Brows, W. P. Thompson.— 
(—0'Brien and — Van Leer ) 
18,794, Automatic Fire ExtinouisHers, W. P. Thomp- 
son —(V. A. Harder, United States.) 
18,795. DyNamo-kLecTRic Generators, W. P. Thomp- 
son.—(The Westinghouse Electric Company, United 





18,861. Tings for Wueets, C. T. Bastand and A. Chine,, 


on. 
a Mernop of Treatina Firax Yarns, T. Burrows, 


on. 
18,853. Prepaninc Frax and Hemp, T. Burrows, 
London. 


25th November, 1889. 
_| ten Srorrers, &c., C. H. O. Curtis, Bourne- 


mou' 

18,855, Automatic ATTacuMENT for Taps, F. W. White, 
ion. 

18, | peo a ce aca Quantity of Fiuips, A. W. Gerrard, 


18,857. Tea-por, A. cuguy, Derby. 

18,858. BLow-1HROUGH Tobacco Pipe, H. J. C. Keymer, 
Suffolk. 

18,859. a for Dyzine Yarns, &c., F. B. Gonty, 
Leiceste 

18,860. Unescrrmans Bortizs, &c., 
Nottingham. 

18,801, SriLus or Inx-containinG Pens, G. Honley, 


T. Warsop, 


18,862. AppaRatus for WarTer-cLosets, H. Sutcliffe, 
Halifax 


16,868, Fasranixos for Gioves or Boots, F.J Commin, 

xeter. 

18,864. Dress Bevts, P. A. Martin, Birmingham. 

= Corxinc Borries, &c., J. Ashton and A. H. 
id, Shaw, near Oldham 

18, 00. Fu FLOORING, M. D. . Goodwin and W. Dorward, 


18,867. ——— Betts, J. Taylor, Manchester. 

18, 08, Wixnow. BLIND Furniture, F, W. Moul, Babbi- 
com uay. 

18,869. Wiews “HOLDER for O11. Lamps, W. H. Watheu, 
Birmingham, 

18,870. Cigarette and Cigar Ho.pgrs, J. Horrocks, 
Manchester. 

18,871. Feepinc Paimntina Macuuinegs, E. A. Pallister, 


s. 

18,872. Drivinc Contrivance for Cycies, T. Ramsey, 
Belfast. 

18,873. Sarety Bicycizs, J. and H. J. Brookes, and R. 
Green, Smethwick. 

18,874 Hernia Trusses, J. S. Burgess, Manchester. 

18,875. Resoetans, &c., Tramcars, G. and R. Wilson, 


18, -— Briar hens 7 Thomas, F. 8. Harbidge, 
18, 7. Ta -oee ao Menean, W. P. W. Weatherill, Man- 
G. Carr, 


ey. 
18,879. Stow ComBustion Stoves, M. Liversedge and 
R. ‘owler, ley. 
18,880. Rotatine Vatves, W. Le P. Webb andG. M. 
B. Mackay, Cheltenham. 
18,881. TonavEs = Suutries, J. McFerran and J. B. 
ie, ckfergus. 
18, = Fisuixe TRAWL, | ‘3. Beeching and J. Thurlow, 


—_— Frre-crates, G. E. Arnold, St. Leonard’s-on- 


18,884. Borries, H. Muller, London. 
18,885. UmBre.ia Frames, J. R. Gillam, London. 
18,886. Couptina for Rupper Tires, F. W. Bennett, 


enge. 

18,857. Device for ExtinauisHina Canpies, W. R. 
Mndd, London. 

18,888. CALENDAR Parser Weiont, A. Brayshaw, Man- 
chester. 

18,889. MerHop of Usinc Bituiarp Cvss, A. Bensor, 


18,878. Genveranen of Prerarep Warp, 


ndon. 

18 890. Means and Meruopof ApvERTISING, J. W. Jones, 
ndon. 

a ee for Cyciists or Horszs, A. W. Spencer, 


18 892. “SCREW me Storprer and Borriz, H. L. 
on. 





States.) 

18.796, A \ eae 8S. Wanner and J. Reb 
Manches 

18,797. Orme Rims, H. W. James and J. T. James, 
Birmingham. 

18,798. DispLayinc ADVERTISEMENTS, A. N. Hitibner, 

ndon. 
18,799. Root Trimmers, B. J. Bing, London. 
18 800. Fastenino the Foips of Dagrsses, 8. Hercod, 


on, 

VentiLatinec Apparatus, J. F. Simmance, 
Bromborough. 

as ~ ee C. Wies and J. M. Lockey, United 


18,803. Borers, C. D. Yates, London. 
18,804. RounpasBovuts, C. D. Yates, London. 


m 
18.801. 


18.805. Crank and Treapie Motion, C. T. Lee, 
London. 

18,806. Apvertisinc, W. Ruding, London. 

18,807. Scissors, C. E. Challis, London. 


18,808. Topacco Pirss, F. Tolkien, London. 
18 809. Secunine Latcn Hanpues to Doors, J. Kaye, 


18,810. Botries and Storrers, F. H. Moyer, London. 
18,811. — Hoxes in Brousu Stocks, A. W. Nash, 


18,812. "Rasese Launcuinc Apparatus, E. Kase- 
jowsky, London. 

18.813, Motors Driven by Stream and Arr, W. 
Schmidt, London. 

18,814. Fire Freeper, G. Williams, London. 

1 8815. — and Hovse Winpow, H. Shiels, 


irg) 
18,816. Grinpinc Mitts, H. Birkbeck.—(J/. Jones and 
9 J. James, Canada.) 
18,817. OperaTinG TeLEPHONE Betts, H. Birkbeck.— 
(F. W. A. Schneider and W. C. Zeidler, Canada ) 
18,818. Spuxnine over Wire, F. W. Lenk, London. 
18,819. Measurine Liquips, R. Brown, London. 
Is, - Steam H. Staps, London. 
821. Evecrric Batus, G. Gaertner, London. 
18: 822. Umpre.ias, E. Weidlich, London. 
18,823. Propuctinc Harp CHaRcoaL, L. Zwillinger, 


London. 

18,824. Buckue for Braces, C. Huelser.—(B. Sternberg, 
Germany. ) 

18,825. ToBacco — F. Zirngibl, London. 

18,826. Cameras, C. Lawrence, London. 

. Horsgsuogs, C. W. James, London. 

. Gas Burners, C. J. James, London. 

. CuTtine Fretwork, A. , London. 

. THRASHING MACHINES, J. Lutz, London. 

. Separatino Tar, &c., from Gas, K. Hulettand 

©. and J. Chandler, London. 

. Storperine Ink Bortixs, J. J. Varley, London. 

. Screw Stoppers, J. J. Varle + Sane 

. Lire-savine Rarts, T. M. = — 

. Two-norse DRILL, sR Berndth, Lo: 

. Rartway Tickets, J. A. de Braam, 4 

. Cur~pren’s Caps, W. J. Woolf, London. 

18,838. UnDERGROUND Conpurrs, 8. Pitt.—( W.H. John- 
stone, United States ) 

18,839. Apparatus for Workina Punxans, H. E. 
Walter, London. 

18,840. Rippep Faxrics, C. R. Woodward, W. Cavers, 

and R, A. Hickling, London. 

18.841 Layino SUBMARINE Ganems, G. Draper and P. 
L. Isaac, don. 

18,842. Harness Cotiars, Sappies, &c., G. L. Berry, 


on. 

18,843. Pavates for ArtiriciaL Teetu, L. Pritzius, 
ndon. 

= Sea SioNALLING Apparatus, J. A. C, Ruthven, 
ndaon 

18,845. Makino MepicinaL Lozenogs, T. F. Edgeworth, 


mdon, 
18,846. MorTIsina a F. V. Phillips, London. 
18,847. Gas mes, M. M. Barrett and J. F. Daly, 


ondon, 
18,848, Signauuine, J. H. A. Child and J. Emery, 


ndon, 
18,849. Cricket Bats, W. and J. B. Heighington, 





mdon. 
18,850. Frame for Siates, W. and J. B. Heighington, 
London, 





Lon 

18,898. Revotvinc Kwives, J. L. Mills and W. 
McEntree, London. 

7, Fasteninos for Crotues, &c., C., R. Vichofer, 

mdon. 

18,895. Sprine ob aga for Fituisc Borties, A. H. 
Jelly, Sou 

18,896. APPARATUS mg Propucine Letters, &c., J. C. 
Lindsay, London. 

18,897. Tema -BREAK Switch for Execrricat Pur- 
poses, J. G. 8. Cunnington, London. 

18,898. ArtiFiciaL Strong, C. a —(F. Ruls, 
Germany. 

18,899. VeLocipepgs, G. Singer, London. 

18,900. Lamps, J. Bryer, London. 

Manvuracture of CoLourinc Matters, C. 
Dreyfus, London. 

18,902. Perpetuat CaLenpaR, E. P. Hinkel, London. 

18,903. Bronzinc Macuives, H. Shilton and H. May, 


mdon. 
18,904. Prcarc Acip, W. P. Thompson.—(Z. de Lom de 
Berg, Belyium.) 
18,905. iMeeeo Turners, G. Brockelbank, Anerley. 
18, {006. Propvcrios of Woop SHReps, &e., T. R. Dix, 


18,907. Supply of Gases to Lanterns, E. Galopin, 
London. 

18, i Saenenam, W. C. Johnson and 8. E. Phillips, 
mdon, 


18,909. StaRTING a VEHICLE, E. H. Mo: , London. 
18,910. power T. Sallandrouze, B. mee, C. 8. le 
oullec, A. C, H. Sallandrouze, and L. P. 8. le 
Moullec, London. 
— ARTIFICIAL Granite, P. de Kristoffovitch, 
mn! 


on. 

18,912, Comss for Doas, &c., F. A. Egleton, London. 

18 913. Caxg, 8. Preston, London. 

18,914. Lasts, C. Behrens, London. 

18, 915. Fioor O1-cLoruH, F. E. Warburg.—(C. van 
Nueffel, Belgium ) 

18, ~y GuNPOWDER-MIXING Macuing, F. W. Barker.— 

P. A. Oliver, United States.) 
18,917. Cc CoMBINATION BRacELET and Broocs, L. Inger, 


18,918. a E. and H, Saxl, London. 

18, 919. MemoranpuM Books, H. H. Lake.— (A, F. 
Conant, United States.) 

18,920, Lusricators, J. 8. Chapman, Glasgow. 

18, 921. ALKALINE CARBONATE, W. W. Feld, London. 

18, 922. OPERATING Sirens, H. H. Lake.—(J. Wayland 
and J. S S Baldwin, United States.) 

18,923. eed Exastic Tings on WHEELS, W. Beale, 


18,924. Bourne, 6. 8. Bailey, London. 

18,925. Maxine THREADs from Woop, A. Mitscherlich, 
London. 

18,926. Appine Ficures, H. H. Rumble, London. 


26th November, 1889, 


18,927. Copyine Ink, H. H. Griffiths, London. 
. Door Mat, W. L. Pearson and H. Watters, 
Dublin. 
18,929. GenERATING STEAM in Borers, J. Hargreaves, 
Liverpool. 
18,930, ORNAMENTAL Cuatn, &c., E. J. Trevitt, Bir- 
mingham. 
18, ve Lockina Rattway CarriaGE Doors, J. W. 


Wi 
18,932. "Tameie VEGETABLE Fisre, K. T. Sutheriand 
and G. Esdaile, Manches 
es Inrants’ FEEDING Borr.E Recuuators, E. F. 
—_ Chesterfield. 
Te ma Basy Cuairs, J. 8. Prentice, 


ire, 
18,935. Winpine of Watcues, G. D. Talintyre, Gates- 
head-on-Tyne. 
18,986. AUTOMATICALLY EXHIBITING PHOTOGRAPHS, 
R. Timperley, Halifax. 
18, rs Supportine Sarety Bicyciss, J. A. Carpenter, 


verpool, 

18,938. Borries, C. H. and W. Fearn and G. Green- 
slade, Manchester. 

18989. Raitway, &c., Venicies, H. P. Holt, Man- 
chester. 





18,940. a, Py Shrewsbury and Talbot Cab and 
- pany and H. Unwin, Man- 
chester. 


18, al Nomse.ess Tings for Waere.s, C. Challiner , 


18, 942. DISTRIBUTING Sanp, J. Brindle, R. L. Reade 
and J. , Manchester. 

18,943. SIGNALLING in Fooey Weatuer, T. Farrow, 
Manchester B F. E. R. Royston. 
18,944. Wispow Buinp Fastener, E. 

G. Dickson and J. Frost, Canada.) 
ups, = MIvERs’ Savery Lamps, W. H. Johnson and R, 


18 946. FILTERING Crupe S.upce, J. W. Calvert and 

18,947. Hnstne and Harness of Looms, J. Yeadon, 
Bradford. 

18,948. NowparigL Composinc Stick, T. Chambers, 
Bradford. 

— 1 ee for Fiturxc Bortruzs, 8. Bunting, 

18,950. Steam Borers, W. Fairweather.—(The Bab- 


cock and Wilcox Compang, United States. 
18,951. Kitws for Burninc Cray Goons, 
Sheffield. 











. J. Hague, 


18,952. Rerpeatinc Macazine Batteries, W. Howson, 
Sheffield. 

18,953. ELECTRODE, G. rowecet Cruikshank.—(W. A 
Johnson and J. N. Smith, Ca — 

18, = J. ame J. Barlow and 8. Saxon, Ashton- 


yne. 
18, “965. Dean Supe for Puorocrapuic Cameras, F. H. 
Sanderson, Cambridge. 
18,956. Rotary Enoings, D. Williamson, Manchester. 
18,957. en oa for Driving Br.ts, F. Reddaway, 


ester. 
18, 958. Borris aoe, G. A. E. Roberts, Twyford, 
near 
18,959. Wines fi for Carrisces, &c., J. W. Baird, 


18,960. Dammene Execrrotyre, &c., PLates, W. Scott, 
London. 


18,961. Hark Dressina, W. L. Chivas, Glasgow. 

18,962. AvToMaTiC FoG-siGNALLING Apparatus, H, H 
Perry, Oxted. 

18,963. Vatves, J. Shenton, London. 

18,964. es gone nal and CARDING Macuines, W. 
Townend, 

18, 1 Gaconme i Burrons, &c., T. H. Brinton, 

18,966. "Fanusy, &c., Batreries, O. A. Enholm, 
London, 

18,967. Cigar Buncn nag a F.C. Miller, London. 

18,968. Sarety Envevorr, J. Gallaucher, Glasgow. 

18 Bsa oy oo Diz, H. Westerbrook and R. 

urDs, 
18, Fela ManvuractvuRe of Gas from Coat, J. Woodward, 


18,971. Yarn Dyetnc Macsines, L. Weldon, London. 
18, 972. ADJUSTABLE Port or Pan Suprort, W. Crow 
and J. . Haslam, London. 
18,973. Dye Corrox, ie: L. Weldon, London. 
18, ore ig oem Boxes, &c., K. Richter and I. and E. 


on, 
18, 4 Paver Bac Macuines, A. L. Stevens and the 
Re m Machine Company, London. 
18,976. Mitirary Brripoons, F. V. Nicholls, London. 
~~ STRIKE-LEATHER for Horsgs, A. Baumbach, 
on. 
18,978. STEAM-HEATING Stove, E. Laemerhirt, London. 
18, ich, arg for E.ecrric Currents, W. R. 
c 
18,980. hussnmeare Evecrric Lamps, W. F. Bradner, 
London. 


0) 
18,981. CrncuLar Kwitrine Macurnes, M. J. Dinneer, 
London. 


18,982. VeLocirepes, G. Singer, London. 

18,983. Scissors, H. A. Evans, London. 

18,984. StantTine Apparatus for TRamcars, W. Brown, 
jun., London. 

18,985. MeTraLLuroicat Fcrnaces, C, A. Piat, London. 

—_ ADVERTISING APPARATUS, E. Sundborg, 


on. 

18,987. PasTEBoaRD, &c., Boxes, A. J. Boult.—/(E. 
Saltztorn and L. J. F. Nicolai, Germany.) 

18,988. Exrractinc Oi. or Greask, W. H. and J. D. 
Lever and E. G. Scott, Liverpool. 

18,989. Seconpary or Storace Bartrerizs, W. F. 
Smith, London. 

18,990. TETRACHLORIDE of Now ney W. H. and J. D. 
Lever and E. G. Scott, Liverpool. 

18, eee Gees a PLACARDS, &c., A. J. Boult.—(4. 

18,992. ‘Campumericns, W. P. Thompson.—(F. W 
Minck, Switzerland.) 

18,993. Care T. 8. Eastaway and F. A. Merryweather, 


Cam 

18,994. Weoume Merats, W. P. Thompson.—(4. 
Beaudry, United States.) 

a Frep-water for Bowers, B. Field, 


18,996. Stzam Encines, N. H. Edgerton, Liverpool. 

18,997. AccumuLator Batrery, A. J. Boult.—(d. 
Foeppl, Germany.) 

18,998. Seormnce, Cc. Fo yo Liverpool. 

18,999. METRONOMES, W. Thompson.—(H. Wisseman 
and G. Shirmer, ———. 

19,000. Fastener for Pocket-Booxs, J. R. Pate, 
London. 

19,001. Furnaces, D. Clegg, London. 

19,002. Exrractine Liquip of SouuBLE CoNSTITUENTS, 
ze les, jun., London. 

29,008. Beer, H. T. Brown, G. H. Morris, and E. R. 

Moritz, London. 

19,004, Execrric Glow Lamps, W. White, London. 

19,005. Martrresszs, &c., F. J. White, London 

19,006. Payeneaeent of Warzr, 0. H. Jewell and I. H. 
Jewell, London. 

19,007. Tasiets for ADVERTISING, J. Stevenson.—(C. 
‘Luna, Copenhagen.) 

19,008. ‘Dvzs, H. B. Pring, London, 

19,009. Formixc Borpers on Fasarics, J. D. Morley 

and R. W. Scott. London. 

19,010. Uritisinc the Motive Force of Currents, F 
Payne, don. 

19, yen DynaMo-ELEcTRIC Macuines, J. Hopkinson 

ag — for Agratep Waters, 8. Straker 


on. 

19,013. Treatment of Frozen Meat, L. Perkins, 
London, 

19,014. Srraicht Bar Kwirtinc Macuinery, J. H. 
Woodward, don. 

19,015. Hanpies for Use with Locks, N. G. Sérensen, 


London. 

19,016. Rottmse Macuines, H. H. Lake. —(Gould 
Rolling Machine Co., United States.) 

19017. TRANSPLANTING ImpLeMENT, F. W. Barker.— 
(RK. Foster, United States ) 

19,018. Furnace Grate Bar, F. W. Barker.—(R. Rose, 
G. T. Gearhart, and C. R. Allen, United States.) 

19,019. Gas ReouLator, F. W. Barker.—( W. C. Rossney, 
United States.) 

19,020. AppLiances for TasLE Game, J. L. Sherwill, 
Glasgow. 

19,021. PROJECTILES, P. Jensen.—(The Pneumatic 
Dynamite Gun Co., United States.) 

19,022. Pire Jomrs, F. Metzeler, jun., and J. Pose, 
London. 

19,023. Lockine Nuts and Botts, H. Léhnert, London. 

19,024. Oprarnine InsTANTANEOUS PHotToGRaPsS, F. J. 
Smith, London. 

19,025. WHEEL Trees, J. Harrington, London. 

19, '026. Heatinc RatLway CargiacEs, H. H. Lake.— 
(C. Desouches, France.) 


27th November, 1889. 


19,027. Wasninc Macuines, W. G. Hanna, London. 

19,028. Ree. for Barsep Fencinc Wire, D. Agnew, 
Manchester. 

19,029. RagisteRING Fares, L. T. Darnault, London. 

19,130. Ketries, W. Cummings, jun , Sunderland. 








; 
’ 
’ 
> 


484 


THE ENGINEER 


Dec. 6, 1889, 








19,031. Toy, A. G. Webster, London. 
19,032. Carco Sreamens, W. ae a Glasgow. 
19,033. weanene Woven Fasrics, A. Boyd, jun., 


G 
19, oe Poausne for Srurrine-Boxes, J. J. Galloway, 
19, cadres anne for CLeantna Fiax, A. Spiegelberg, 


19, a Se eanenes fer Spixpies, J. and T. A. Boyd, 

19,087. 7a Bossins to Sprnpzs, J. H. Wilson, 
Manchester. 

19,088. ArtiriciaL WHaLesongs, 8. Beaumont, Man- 
chester. 


19,089, Carrs, F. Wells, Leeds. 
19,040. Spcurnine LeatHeR Bevts, W. M. Trousdale, 


te. 
19,041. Carryinc Baccace on Cycies, G. C. Salt, 
Shrews ry. 
19,042. Waeaten Brean, H. Fairlie, Newton Stewart. 
19,043. Jomr for Tuses, R. Howorth, Wolver- 


hamp 

19,044. Preventinc CurvaturEs in Guns, R. Scott, 
Newcastle-on-Tyne. 

19,045. Dressinc Six, &c., G. F. Priestley, Halifax. 

19,046. RETAINING Brp-CLOTHES in Position, J. 
McGill, Glasgow. 

19,047. Sarery CRANE or Horst, C. Linson, sen., and 
c. Linson, jun., Manchester. 

19,048. LiguTinc App.iances, F. G. and J. Rowson, 
Manchester. 

19,049. Preventinc the Breakine of FaLters in 
Gut Boxes, H. G. Carr, Yorkshire. 

19,050. Sream Bomixne Apparatus, R. Crawford, 
Dublin. 

19,051. Lamp Wicks, W. Hallam, Manchester. 

19, 052. Cuamp, T. Doddrell, Slough. 

19,053. SPINDLES, J. W. Bullock, ‘Manchester. 

19.054. PropELiine Vesse.s, J, Hanham and W. E. 
O'Connor, Manchester. 

19,055. Currine Szatskin, F. Heaton, ot eee 

19 056. Fixmxe Wixpows, E. G. Whitehead, New 


iden. 

19,057. Looms, W. R. Meadows, 8. Wild, and E. W. 
wson, Lancashire. 

19,058. CrnpER-SIFTER, P. Oakes, London. 

19,059. Frirrine Gas GLopes, H. Drew, London. 

= Nove. Means of Apvertisine, E. Hughes, 
mn 

19,061. Ddeatinn and Macuixe Guns, H. F. Wood- 


gate, London. 

19,062. Marco Boxes, W. P. Thompson. —(/J. M. 
Lavigne, France.) 

19,063. Taste for Inva.ips’ Uss, J. O'Donnell, Man- 
‘chester. 

19,064. Comprnation SLate or Taser, J. Kendal and 

J. Grice, London. 
19,065. Portmanrzeau, &c., G. Small and J. Parrish, 


don. 
19 066. Fiuter for Commercial Purposss, E. F. Hall, 


mdon. 
oe me Toors Bausues, W. C. Hawtin and G. H. Kent, 
ndon. 

19,068. LirHocrapHic Paintinc Macuines, J. W. 
Hemmings, London 

19,069. Propucine Prinrep SketcHes INSTANTANE- 
ousLy, C. 8. Jones, London. 

19,070. FILTERING Beer, &e., E. W. Jacob and L. 
Watson, Middlesbrough. 

19,071. Foustian Currer’s Tastes, J. Shepherd 


19,126. Knirrinc Macutnes, C. A. Roscher, London. 

19,127. Tosacco Pipgs, J. F. Golding, London 

19,128. Marers for Liquip, C. R. Bonne.—(H. Meinecke, 
Jjun., Germany. 

19, 129. Exectaic Dry Barreriss, C. R. Bonne.—(H. 
‘Meinecke, jun., Germany. 

19,130, Workino Raitway SIGNAL Apparatus, J. P. 
O'Donnell and I. A. Timmis, London. 

19,131. LererRMITTeNT ADVERTISING Macuine, F, J. 

tson, Croydon. 

19,182. Imrration Seatskin Trimminea, J. Walker and 
Sons, Huddersfield. 

19,183. Prixtep Works, C. Buchmiiller, London. 

19, 134. Fire Kinpuers, P. L. Randall, ‘London. 

19, 135. Locx-switcu, G. A. Graham, London. 

19,136. Wasuine Orgs, J. M. Timm, Lon 

19, 187. SELF-LOcKING FirRE-GUARD, C. =. London 

19,138. TyPs-writers, C. Spiro, London. 

19,139. SNow Mettine Apparatus, T. Vosper, London. 

19,140. Currine, &c., Racs, &c., E. V. A. Mitchell, 


19,141. Visnenine ARTICLEs with X yLonits, T. Collieu, 


19,142. — TRANSFORMERS, J. Hopkinson, 
London. 
19,143. Corxinc Jars, E. T. Blunt, London. 
19,144. Separation of Carsonats of Lime from Pxos- 
PHATIC Minera, R. Fullarton, Liverpoo! 
19,145. Smectine Furnaces, F. A Herbertz, London, 
19,146. Piayinc ARITHMETICAL GAMES, F. Cowley, 
on. 
19,147. Ornamentine the Hanpies of UMBRELLAS, 
R. H. » London. 
19,148. Meratiic Auvoys, J. C. Bull, London. 
19,149. Batt Castor, F. W. Barker.—(/J. BE. and J. A. 
Treat, United States.) 
19,150. Beer Tea —= H. Y. Dickinson, London. 
19,151. Motor, C. Wells, London. 
19, 152. SUBMARINE Gaara, H. Benest, London. 
19, 153. Paonocrapas, G. G. M. Hardingbam.—(7. 4. 
Edison, United States.) 
mse. Locks, J. C. McGavin and D. Maitland, 
we 


19,155. ELectro-motors, R. Kennedy, Glasgow. 

19,156 Screw-cutrinc MacsHINE,  H H. Richards, 
Halifax. 

19 157. PHotocraPH Preservers, E. Edwards.—(E. P. 
von der Hoelle, Germany.) 

19, -~. eames Marcarine Butter, P. Heinz, 


19,189. Sorronts for Basstnetres, L. L'Hollier, Bir- 
ming! 

19,160. ~~ Macuines, J. G. Wilson.—(M. Boas, 
Canada. 


19,161. Storina and Preservinc Ecos, W. Fowler, 
London. 


19,162. VELOCIPEDES, A. Jelley, London. 
19, 163. Hotpers for Cartripces, H. H. Lake.—{G. 
Minisini, Italy.) 
19,164 —— ior Prevention of Smoxe, A. Shippey, 
ndon. 


29th November, 1889. 


19,165. Cycies for Mitrrary Purposss, W. OC. Surplice, 
mouth. 
19,166. Burrow Fastener, C. Castley.—(P. Stubbs, New 
Zealand.) 
19,167. Fi.usnine Weirs, 8S. H. Adams, York. 
19,168. . WASHING and Seraratino Ores, W. H. Duncan, 





on. 

19,072. Atracuine the-CLoTHine to Carpina Engine 
Lata, C. and E. Holt, London. 

19,073. Przzie, A. E. Keeley, London. 

om Prez for Smoxmsc Tosacoo, J. H. Bowhill, 


on. 

19,075. Cake Mixer, 8. Hubbard, London. 

19,076. Bicycimgs, A. ” Hooks, London. 

19,07 o, SEED Fasteninos, F. St. G. Caulfeild, 

ndon 

19,078. VeLocipepss, B. L. Watkinson, London. 

19, 079. Execrricat InstRuMENTs, F. Bryan, London. 

19,080. Piates for SECONDRY Barreriss, H H. T. Ches- 
wright, London. 

19,081. MicroTRLePHoNic ApPaRaTus, R. Wreden, 
London. 

19,082. Burrows, G. R. Davies, London. 

19,083. Launpry Recorper, T. C. Cole, London. 

19,084. Vevocirepss, K. H. Schiirer, London. 

19,085. Toy, L. N. Bruner, London. 

19, ncn DISCHARGING Liquips with Gas, F. Foster, 


19,087. - Toor Hanon te, J. Lilly, London. 

— Founpinc Lives of Tyrz, P. P. Craven, 
mdon. 

19,089. Tarust Bearinos, G. F. Simonds, London 

19,090. DeconaTED EaRTHENWARE, J. B. and P. Shelley, 


London 
a Sasx Corps for Wixpows, &c., F, Rendell, 
19,092. Waste Heat of Kitys, &c., W. 8. Akerman, 
London. 


19,093. Moururreces of Musica, Instruments, G. F. 
Redfern.—(H. J. Distin, United States.) 
19,094. Coucnzs and Breps or Matrresses, W. Duncan, 


lasgow. 
19,095. PERMANENT Porous Lamp Wicks, A. G. Beale, 
London. 
19.096. "ere Carsonic Oxipe Gas, T. Williams, 


ly, iil, Bo Sceromrixo Carriace Winpow Sasues, E. J. 
i ion. 
19,098. oll Heat, F, O. C. Zimmermann and E. 
G. Behrend, London. 


28th November, 1889. 

19,099. Exciupine Licut from Focussine ScREENS, A 
K. Simpson. Bristo 

19,100. Toy Pozzzs, T. D. Dales, Barnsley. 

19,101. Prerarinc Parts, T. W. one, W. Kent, 
and T. Banks, Barnsley. 

19,102. WALKING Sticks, J. F. Young. a. 

2. 103. Mrxtne INFLAMMABLE Gasm, &c., G. and 8. 
8. Lloyd, jun., and W. 8. Sutherland, bimmgbens 

ae ae EXTINGUISHER, W. Reeves, King’s 


7. cancun Tomet Brusu, T. W. Brown, 
19, se 9 gn for Lace Macuings, J. Jardine, Not- 


19, 08 a Water in Spriysinc Frame Troveus, 

J. and J. F. Smyth, Belfast. 

19, 108. RecIsTerINc ELECTRIC Currents, W. H. 
Douglas, Birmingham. 

19,109. SLicine ee J. G. Cumming, Glasgow. 

19, vane. Rorary Enornz, G. J. Clarkson.—(X. C. Fisher, 


‘anada.) 
19, aL Pen, D. Rylands, Barnsley. 
- ~y Goats for Foorsaut, J. A. Brodie, Liverpool. 
Cowwectinc Taps with Pirgs, F. J. Lawrence, 
es 
19,114. Lockinc Ramtway Carriace Doors, J. W. 
Wild, W: 
19,115. "CHAMBER Urensits, W. A. Casson, Spree. 
19,116. yy and Hotere Coat, M. and W. Settle, 
Mancheste 
19, eee Weaver, J. Pickford and I. Taylor, Man- 
ches’ 
19,118. Sarery Huxce for Lapper, W. Anderton, 


eighley. 
19,119. Corrucatep Packine, E. 8. Sears.(J. M. 
ver, United States.) 
19,120. Wezicuine Macutyes, R. D. Simpson and R. 
my jun., Glasgow. 
19,121. Gaumnatene and Buryine Gas, W. G. Robin- 
son, Manchester. 
19,122. Freep Pirate for Sewine Macuings, C. D. 
Morley, Beverley. 
19,123. ‘OLDING Crate for Giass, McConnell Brothers, 
Londonderry. 
19,124. Sream and Hort-air Motors, W. Schmidt, 


don. 
19,125. Musicat Iystruments, G. Fischer, London. 


19,169. Pesci Cases, W. Brierley.—(G. Lovs, Germany.) 
19,170. Reetine Yarns, J. Stivey, Manchester. 

19,171. Lusricators, J. McHardy, London. 

19,172 Metattic ORNAMENTATION, W. H. Douglas, 


ngham. 
19,173, WaTER “Tars, H. F. Hill, Nottingham. 
19, 174. Curtine Mrrres of Picture Frames, J. New- 
combe, Leices 
ye Bore 8 Sewinc Macuives, H. A. Oldershaw, 


19,176. — Paper Kuwire, &c., W. Bagshaw, 
Yorkshire. 
19,177. Woxprno in Live in‘Frsare, R. H. Brodie, 


on. 
19,178. Sprinc Crxcrurg, E. 8. Pleasance, Bristol. 
19,179, Fsepinc Borries and the Like, G. R. Stokes, 


Hanley. 

19,180. Makrsc Pickers for Looms, Y. J. Fielden, 

chester. 

19,181. Stoves, C. Christodulo and D. 8. Musgrave, 
Manchester. 

19,182. ScaLzs for Postat Purposss, 8. Ryder, jun., 
Sale. 

19,183. Dist1Luinc Coat, J. A. Yeadon and W. Adgie, 
Leeds. 

19,184. Drivine and Sroppinc Spixpies, J. Boyd, 


19,185. Toy, H. Dent, London. 

19,186. Fisnine Rops, H. J. Allison.—(0. P. Ross and 
C. A. White, United Statés.) 

19,187. Topacco Pips, J. W. White, Widnes. 

19,188. Pappmyc for Horses’ Feet, C. I. C. Bailey, 
London. 


19,189. Pouca Brace, J. J. W. Rowland, London. 
19,190. Ixpvcriox Corts, E. L. Lovell and A. F. Lloyd, 


19,191. PHotocrapuic Cameras, W. R. Baker, Surrey. 
19, 192. Sewine Macutnes, W. Stott, London 

19, 193. PHonocrara, H. B. Chalon, cake, 

19/194. Preventinc Co.iisions, R. G. Haliburton, 


London. 
- 195. Semcrnse Wires, . Summers, Lond 
9,196. Dyerso Vetvets, B. J. B. Mills,— ar aden, 


sen » France.) 

19,197. Pumpinc Enoive, H. Davey, London. 

19,198. Fiasu Lamps, A. C. Jackson, London. 

19,199. Evectric Batreries, H. Badcock, W. Grun- 
sell, and A. Walker, London. 

19,200. Cortaiw Rios, H. 8. Grant, London. 

19,201. Wire Rorgs, J. B. Stone, London. 

19,202. SP Saucer and Prater, W. R. Harding, 


19,203. — Runes, J. C. W. Jefferys, —. 

19,204. Hypraviic Crane, W. E. Gedge.—(W. 
United States. 

19,205. Sorrace of Parer Puotocraras, J. B. ean 
—(F. C. Binns, New Zealand.) 

19,206. Trunx, F. W. Barker.—(J. M. Wolbrecht, United 
States ) 


19,207. AnrmaL Traps, A. Worden, London. 
19,208. Hees for Boots, J. A. Haase, London. 
19,209. AERIAL NAVIGATION, F. H. Tielke- Allan, 


London. 
19, — Metattic Sappite Trees, A. H. Morris, 
So STEERING Gear for Vesszts, T. G. Stevens, 
go ae Powen, M. A. Dall’ Asta and E. Zuccani 


on. 

19,213. Coty Store-rooms, L. Perkins, London. 
19,214. Cuttnary Urensizs, K. Farrant, London. 
19,215. Hanpie Bar for Vetocirepes, J. K. Starley 


and E. J» on. 
19,216. Generation of Exrectricat Currents, F. J. 
, London. 
19,217. Packina Barret Staves, &c., A. Dunbar, 
Londo 


m. 
19,218, Rotter Mitt Gearrine, D. H. Irwin, London. 
19,219. GrapuaTinc Vatve for RatLway Brakes, 
A. J. Chew, London. 
19,220. DistRIBUTING Evectricity, Siemens Brothers 
and Co.—(A. M. Taylor, Indva.) 
19,221. Agratine Liquips, H. Desforges, London. 
19,222. Evaporatine Liguips, E. hg oe London. 
19,223. Topacco Pips, J. H. Gree: 
~, 224. Lusricatine Enorngs, R. Gooey, Bradford. 
19,225. Sutppate of Ammonia, T. and G. Wilton, 
don. 
19,226. Boat LoweRino Tackz, E. J. Hill, London. 
19,227. Boors and Snogs, T., C. H., and H. Roberts, 





don. 
19,228. Boors and Ssozs, T., C. H., and H. Roberts, 
London. 





19,229, PHoTroGRAPHIC Capeees, R. Fowler, Liverpool. 
19, 230. Be.is, F. Cooke, London. 
19,231. Brits, F. Cooke, London. 


80th November, 1889. 


19,232. Savcer and Rest for Cake, C. H. Peter 
Cheshire. 

19,238. Vent Peo, T. Mills, Southsea. 

19,234. Macuine Friction Putieys, &c., J. Gregory, 


mn. 
19,235. Maxine Inpian Carpets, J. W. Hartley, Long- 


po. 

——. Sream Borver Furnaces, &c., J. Mills, Man- 
ches’ . 

19,237. Wuee.s for VeLocirepgs, T. Weir, Glasgow. 

19,238. Foa Sienats, J. Gilmore and W. R Clark, 
London. 

19,239. TarLors’ Measurine Apparatus, A. 8. and F. 
Brooke, Cleckheaton. 

19,240. ScurcHine the Leaves of Priants, T. C. Barra- 
clough, Manchester. 

19,241. Lamp Wick Carriers, J. Johnson.—(A. W. 
Paull, United States.) 

19,242. Brrr ot E. Reynolds, Northampton. 

19,243. Tap, C. Mc eg A 

19, 244. Operatine the VaLves of Sream Enornes, I, M. 

vsey, Manchester. 
19,245. ‘1p EXPansion Gear of STEAM Enorngs, J. 
e and W. Cameron, Glasgow. 
19,246. Fins-PxooF Hearras and CARRIERS, J. Wilson, 


19,247, : Sewinc Macuines, J. Hewitt, 
jicester. 
19,248. Pans for Bortinc Sucar and Fruit, R. Low, 
Glasgow. 
19,249. Locks for Rarcway Carriaces, W. H. Nisbet, 
Glasgow. 
19,250. Cunt Papers, L. H. Armour, Newcastle-on- 


‘yne. 
19,251. Socks, B. Hindley, Hyde. 
19, on ORNAMENTING HatR- pins, &c., F. Iles, Birming- 


19,253. Riso Frame Bossins, J. H. Wilson, Man. 
chester. 

19,254. Wrre Fasrics, I. Kinney and J. Maw, 
G 


lasgow. 
19,255. Cas; and other Venricies, J. Whatmongh, 


ndon. 

19,256. Caarcrna Gas Retorts, G. C. Trewby, Man- 
chester. 

19,257. ComBINATION Cicar-HOLDER, &c., C. Gall, 


London. 

19,258. Roor Coverine, W. H. Wheatley.—(S. R. and 
J. F. Hawthorne, and B. A. D. Foote, United States.) 

19,259. Hasp Lock, W. H. Wheatley. —(B. W. Leonard, 
United States.) 

19,260. Non-stippinc Treap, C. K. Carmont, King- 
ston-on-Thames. 

19,261, Pennotpers, W. D. Ross, London. 

19; 262. Vaporiser, W. H. Murray, London. 

19,268. Woopen or other Boxes, A. J. "Boult. (The 
International Society of cag gy A in Paris, France.) 
= 264. Rartway SuEerers, A. Boult.--(C. Delorme 

EB. Brochon, France.) 
19,265. eo for Boots, C. Brunner, Liverpool. 
19,266. Cape Traction for Canats, &c., J. Duff, 


Liverpool. 
19,267. — Taps or Cocks for Burners, R. B. Fisher, 
19,268. ‘Aboness Carps for Luaaace, &c., A. W. Tod, 
Ce} 


19,269. Pas Cases, L. Erhard, London. 
19, phe _— for WoRKING TorPEpogs, G. R. Murphy, 


19 2 iene and Reapine Macuines, R. Kennedy, 
ndon. 
19,272. Rartway SicgNaLiino Apparatus, J. W. Curtis, 
London. 


19,273. Measurine Liquips, G. H. Tim: rx London. 
19,274. Cosine Doors, J. Robbins and F. T. Rushton, 
Lon’ 


don. 
19,275. Topacco Prirgs and Hotpers, A. C. Flanders, 


mdon. 

19,276. Automatic De.ivery Macaives, C. F. A. 
Roell Jewell, London. 

19,277. Measurine, &c., Evgorric Currents, E. 8, 
Churchill, London. 

19.978. AuToMaTic APPARATUS for STARTING VEHICLES, 
T. P. Wood and C. W. Kent, Newcastle-on-Tyne. 

19,279. Sart Sieeves, M. Wilson, London. 

19,280. Screw PROPELLERS, = Ww. ae agar i. 

19,281. Preservine MILK, =KA, 
sticker, Germany.) 

19,282. Rotary Apparatus for Motive Power, H. 
‘Avet, London. 

19,283. *Measurino Evecraicrry, L. B. Miller, London. 

19,284. Separatinc Macuinery, J. Schlesinger.— 
a Siller and —— Deboras, Germany. 

19,285. Surps’ Evecrricat SignaLiine Apparatus, J. 
Campbell, G ow. 

19,286. Mattine Grary, J. Sleeman, London. 

19,287. Rerimsinc Metats, R. Stone, London. 

19,288. Blower for Domestic FIRE-GRATES, C. Lake, 
London. 


19,289. — Covriines, A. R. Bastick and J. 
Rhodes, Lon 


don. 
19,290. neon, W. H. Harfield, London. 
19,291. Wats, L. J. V. Ferraz, London. 
19,292. Nat, A. W. Jones, London. 
19,293. ELECTRO-SYMPATBETIC Crocks, D. Fairgrieve, 


London. 

19,294. ones Boers, H. J. B. d'Arbigny de Chalus, 
London. 

19.295. Sockets and Back Nuts, F. J. Hadfield, 
London. 








SELECTED AMERICAN PATENTS. 
From the United Btates’ Patent Office Oficial Gazette, 





412,353. Dynamo-ELEecTRIC MacHINE oR Motor, C. F. 
Winkler, Hoosick Fails, N. Y.— Filed May 20th, 1889. 
Claim.—(1) In an electric motor or dynamo, ithe 
field-magnets formed of insulated sp’ 
arranged between the layers of a vee magnetisable 
metal, the heads of theroll or volute being grooved or 
scored radially and the inner ends of the conductors 











said grooves, as set forth. (2) In an 
devi motor or Faynamo, ficld-magnets formed of a 
layer of 8 woven t by 





cross 
threads in the manner described and a layer of iron 
placed together and wound spirally upon themselves, 


412,363. Oxpnance, J. H. Brown, Nen York, N.Y.— 
Filed February 14th, 1887. 

Claim.—(1) A gun having its core formed in longitu- 
dinal sections, and its body formed of wire wound 
around the said longi sections, substantially as 
set forth. (2) A gun having a core formed of longitu 
a body portion formed of wire wound 

core-secti 


laterally, and a wire or ribbon 
wound around pee same and externally screw-threaded 








—_— 
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or spirally ribbed, substantially as 5; 
piece of ordnance having a cone-section ag « . 
sections fitted together laterally and pantcsney 1 
circumferentially, and a wire or hiner auew 1 
—, ribbed and “Oa around the same, 
8 as 8) iece of of ord 
a core- eantion eaten BS Hon & ~ ang 
ally, and several coils of wire me which ‘sou 
threaded or ribbed upon — aoe 8 ead aah said 
coils of wire or ribbon bei to break 
joint, substantially as spec fed. rye A ules of ord. 
nance having a core-section com of sections fitted 
together laterally, a screw-threaded wire or bet 
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wound around the same, ee an external screw. 
threaded outer shell e the said wire or 
ribbon, substantially as s (7) A piece of as 
nance having a core-section comnpoany a of sections fitted 
ther laterally and screw 
ly, a wire or ribbon wound around said inner pa 
and screw-threaded or spirally ribbed, and an outer 
shell engaging with the pope -thread or rib of the wire 
or ribbon, lly 


412,488 Warer-tuse Borer, R. Watkins and J. 
Dickson, New York, N. ¥.—Filed July 6th, 1889. 

Claim.—A steam boiler having the lower part divided 

by a water-leg partition into two compartments, and 


Cece ee 








Pv 





























having in each of these com compartments a separate 
furnace, a separate fire-flue, and the water-tube c, the 
latter running through said flues from head a to head 
al, as and for the purpose set forth. 


412,789. Hypravtic Vatve Mecuanism, HH. F, Probert, 
Three Rivers, Mich.—Filed November 12th, 1888, 

Claim.—{1) The combination, with the water main, 
of a hydraulic valve mechanism consisting of a main 
valve for opening and closing the water main, having 
an annular seat and tapering ae pany ot separated by 
water spaces, a piston connec main valve, 
a siegle eter che a in which the piston works, 
an caning web a port connecting the 
auxiliary ~ Aang with | ioe water main, and two ports 


(412,789) 


ees otal 




















Wea 


connecting the auxiliary valve with the pressure 
cylinder, the one admitting water to the cylinder for 
opening the main valve and the other for closing it, 
substantially as set forth. (2) The combination, a 
the main valve and pressure cylinder and piston, of 
the auxiliary valve L, the ports, R, 8, al fs 
U-sha) compartment O, a water poanee 8 
bridge U, for controlling the flow throu e port is, 
= opening T, constructed and arranged substan’ 
set forth. 











Epps's Cocoa.—GRATEFUL AND Comrortino.—" By & 
thorough knowledge of the natural laws which To. 
the operations of digestion and nutrition, an 


careful applica om of the fine properties of well- 
selected Mr. Epps has provided our breakfast 
tables with a delicately. -flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
7, built up until s' to resist every 
ndency to disease. Hun ‘of subtle Seasiedios are 
floating around us ready to attack wherever there is 4 
weak point. We ma — awe mr 4 a fatal shaft by 
keeping ourselves well fortified wi' eet blood and a 
rly nourished frame.” — Civil ce Gazette. 
Ma. e simply with ae or B 4g “Sold =~ 
s packets, by grocers, lal ed—‘* James Epps & Co, 
‘omeopathic Chemists, London.” Also makers of 
Epps 's Afternoon Chocolate Essence.—[ADvT.] 
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THE FORTH BRIDGE. 


Wuen Sir John Fowler and Mr. ee ge Baker set 
out their original design for the bridge that, though only 
now completed, has been for a long time the wonder of 
the world, they were perhaps as far from a complete 
conception of the magnitude of the task they had under- 
taken, as most ordinary people are even now from realis- 
ing the magnitude of the finished structure. - The large 
engraving which we present with this impression of THE 
ENGINEER will enable them to do this, as far as a picture 
can help them, but few wi'l ever understand the great- 
ness of the effort, or the ability and courage which have 
sustained those who have made it, in the design and con- 
struction of this, the “— fabric and monument of 
engineering skill the world has yet seen. Bigness alone 
will ever command a certain sort of admiration, even 
when the bigness represents only quantity of assembled 
material; but the ancient Egyptians took away all 
novelty from this attribute when they hewed mountains 
down to the form of pee. and made them shapely 
by added masonry, or by the builders of the temples of 


1879 of this bridge.1’ The contract for its construction 
was let to Messrs. Arrol and to Messrs. Vickers for 
£1,156,000, and work was actually commenced upon it. 
Powers were, however, sought in 1881 to abandon the 
undertaking, because after the failure of the Tay Bridge 
everyone’s ideas as to the necessary allowancefor wind pres- 
sure, changed so very much that it was thought desirable to 
consult again the consulting engineers to the three railway 
companiés concerned, Mr. Harrison, Mr. Barlow, and Sir 
John Fowler, as to the probable stability of Bouch’s 
design.2, They amended the design to provide for a 
rolling load of 1600 tons on each line instead of 600 and 
a wind pressure of 56 lb. per square foot instead of 10 Jb. 
The extra cost was estimated® at from £600,000 to 
£700,000, and the directors of the Forth Bridge Compan 
decided to abandon the work. The Abandonment Bill 
passed the Commons, but after this stage it was withdrawn, 
a the North British, Great Northern, North-Eastern, and 
the Midland Railway Companies, all interested in securin 
direct communication to the North of Scotland, instruct: 
their engineers, Sir J. Fowler, Mr. Harrison, and Mr. 
Barlow to report anew on the practicability of crossing the 





ancient Egypt or the later Colliseum of the Romans. But 
unless it is assumed that 
these ancient constructors 


Forth somehow and somewhere. Modifications of the 





worked with few tools, and 
that credit is due to them for 
success in spite of this, the 
building of their great masses 
of masonry was like the 
child’s piling up of blocks, in 
comparison with all that has 
gone towards the bridging of 
the Forth. Here the pro- 
blem has been to carry aloft, 
clear of the top-masts of 
the shipping on a deep and 
stormy estuary, two lines of 
the modern heavy trains on 
railways, for the centres of 
whose supports there are no 
resting places less than nine- 
teen ,hundred feet apart. 
This was a problem from 
which the ablest man might 
shrink, and with which only 
the ablest dare to grapple; 
or daring, could command 
that confidence which is built 
on tried ability, and justifies 
the promise and hope of suc- 
cess. To proceed without 

recedent is voluntary with 
put few, even in small affairs. 
There was no precedent for a 
structure which, springing 
from the earth at points a 
third of a mile apart, must 
rise nearly four hundred feet, 
that its giant arms may be 
well ba ps to carry 
their I and withstand the 
greater forces from the hur- 
ricanes of the Forth. To do 
this with economy of mate- 
rial and with certainty of 
results, to put to the test the 
highest practical knowledge 
and science of construction, 
knowledge of the strength 
and behaviour of materials 
under great and varied stress, 
was the precedent that had 
to be made. Sir John Fowler, 
K.C.M.G., M. Inst. C.E., and 
Mr. Benjamin Baker, M. Inst. 
C.E., undertook this, and 
have done it. 

From time to time and for 
many years, projects for the 
intdahig of the Forth have 
been made public. In 1865 

wers were obtained by the 

orth British Railway Com- 
pany to construct a bridge 
across the Forth at a point 
about five miles above or 
east of (ueensferry, the pro- 
posed bridge being designed by Sir T. Bouch, aud to be 
11,755ft. in length, inclusive of four spans of 500ft. each 
across the deep channel. Borings at this place had been 
made which showed that the soft silt of the deep channel 
was at least 120ft. in depth, and although this silt was 

roved to be of such depth, and incapable of supporting a 
Sic of 4ft. in area with a load of 6 tons per square foot 





without allowing it to sink over 7ft., Sir T. Bouch actually | 


commenced the construction of a bridge at this place. 
This was, however, for financial 1easons abandoned in 
1867, and fortunately so. With it, the powers which had 
been obtained at the same time for constructing the Tay 
Bridge were also abandoned. This bridge was, however, 
afterwards constructed by the same engineer, and its 
history and fate are well known. By the abandonment 
of the 1865 Forth Bridge, a failure as fatal and conspicuous 
as that of the Tay was probably avoided. 


In 1873 another Forth Bridge scheme was sanctioned | 


by Parliament. This was a bold design by Sir Thomas 
Bouch for a stiffened suspension bridge, to cross the 


ay. 





SKETCH OF QUEENSFERRY PIER. 


suspension bridge were first considered, and subsequently 
Sir J. Fowler and Mr. B. Baker submitted the project 
illustrated on page 487. 
1881. Mr. Harrison and Mr. Barlow fully appreciated the 
advantages of this design, and after some modifications it 
was submitted to Parliament in the form shown on 
page 486. 


was passed‘, after exhaustive inquiry and strenuous oppo- 
sition, by a special committee of the House of Commons 


on May 19th, 1882. The evidence given against it was, | 


| for the most part, feeble in quality—though not so in 
| quantity. The evidence ‘te by pilots, captains of 
| vessels, and other nautical witnesses who appeared for 


| port and harbour authorities and ship-owning associa- | 
tions, that ought to have known better than waste their | 


— and ratepayers’ money on such frivolous and 
foolish pretexts, was in general ridiculous in the extreme, 
and only equalled by that given against the new Tower 
| Bridge. The proceedings were, however, of special 


This was in the latter part of | 


he Bill for the great bridge now practically completed | 


result from such a course, and the clause was withdrawn, 
the Board of Trade undertaking to make a quarterly 
a This has been done, and if its cost may be 
looked upon as ill-applied money; the country may 
thank the Parliamentary Committee, the chairman of 
which in summing up the inquiry said, “ Probably no 
living authority could in any way sit in judgment upon 
the design, nor had any opposition in substance to the 
design been brought before the Committee.” This was 
the Right Hon. Colonel Stanley, and the rebuke he 
administered was well deserved. “ Dignity and Impu- 
dence” were never more fully displayed in cn get 
affairs than during the criticism of the Forth Bridge 
design before this inquiry. The notion of Sir John Fowler 
and Benjamin Baker asking enother engineer if some 
parts of their design will suit his ideas of fitness or suffi- 
ciency is eo absurd as to make it seem impossible it could 
have been proposed. 

The design of the bridge by Sir John Fowler and Mr. 
B. Baker, as at first presented, is ako shown on 
page 487. From this it will be seen that the arrange- 
ment of the main members of the piers and the cantilevers 
at their junction was modified before the final design—see 

pe e 486—was settled, and 
ore work upon it was 
commenced. The contract 
was let for £1,600,000 in 
December, 1882, to Messrs. 
Sir Thomas Tancred, Bart., 
Mr. T. H. Falkiner and Mr. 
Joseph Phillips, engineers 
and contractors, and Messrs. 
Arrol and Co., the builders 
of the new Tay Bridge. 
These firms, subsequently 
for the purposes of this con- 
tract, became Messrs. Tan- 
cred, Arrol, and Co. 

lt will be seen that the 
structure is what is known 
as a cantilever bridge, that 
is to say, two cantilevers are 
joined at the piers, and thus 
form a continuous girder of 
their united lengths of over 
1800ft. This cantilever form 
was adopted because the con- 
tinuous girder provides the 
most economical structure 
for any given length. In 
his first paper on the Forth 
cy Mr. Baker said :— 

“It would probably be 
conceded by everyone that a 
girder bridge would prove 
stiffer than a suspension 
bridge; but it is not so 
obvious that it would also 
be cheaper. Careful com- 
parative estimates have, how- 
ever, proved this to be so in 
the case of the Forth Bridge, ~ 
and the reason is not far to 
seek. In a long span bridge 
the weight of the structure 
itself constitutes the chief 
portion of the load, whilst 
the pressure of the wind is at 
least as important an element 
as the rolling load itself, to 
carry which is the sole useful 
mission of the bridge. In 
a properly designed con- 
tinuous girder for a long 
span bridge the massof metal 
will be concentrated near the 
piers, where it will act with 
the smallest leverage and 
produce the least bending 
moment. In an ordinary 
suspension bridge, with stif- 
fening girder vertically to 
provide for the rolling load, 
and horizontally tomeet wind 
stresses, the mass of metal 
will be somewhat greater 
towards the centre of the 
: bridge than at the piers, and 
consequently for a given mass the moment will be much 
less in the continuous girder than in the suspension 
bridge. Thus the Forth Bridge superstructure weighs 
but two tons per foot run at the centre of the 1700ft. 
span, and 13} tons per foot run at the piers; whilst in a 
_ suspension bridge, as already stated, the weight of super- 
| Structure per lineal foot would be somewhat greater at 
the centre than at the piers. This consideration, coupled 
with the facts that suspension links are more costly than 
girder work, that a suspension bridge requires a very 
costly anchorage, and that the contingencies and risks 
during erection in a stormy estuary are very great, 
explains why, in such a case as the Forth Bridge, well 
| designed continuous girders form a cheaper, as well as a 
far stiffer structure than a suspension bridge with stiffen- 
ing girder. 
| “Continuous girders, as a rule, are made of uniform 
| depth, and it has been considered by some engineers 
| a rather strained application of the term to so describe 
| the Forth Bridge girders. But clearly it is the nature of 








YAP hw 
nILA| AANA 


Forth at Inchgarvie by two spans of 1600ft., the first | interest to engineers, because an attempt was made by the | the internal stresses, and not the external appearance of 


suspension bridge with 1600ft. spans ever responsibly pro- | Parliamentary Committee to appoint some authority to | the girder, 
The suspen- | exercise control and supervision over the responsible engi- | this point 


posed in this country for railway pur 


sion chain towers were to be 665ft. in height, and ioe | 


superstructure 100ft. in width at rail level, the rails ~—e 
along the outside instead of inthe centre. A win 
pressure of only 10 1b. per square foot was allowed for, , 
and a rolling load of only 600 tons. As a means of com- | 
parison we reproduce on page 487 the design published in | 


neers. The engineers associated with the scheme had, 
however, sufficient weight to induce the Board of Trade 


|} to join them in pointing out the mischief which must 





1 Tue Enoineer, vol, lii., 1879, pp. 368, $72. 
2 Tue ENoINEER, Yul. xlix., pp. 65, 126, 184 
3 Tug EnGineger, vol. l., p. 190 


4Tas Encincer, vol. liii, p 382. 


which should decide the question; and from 
s of view the pro Forth Bridge is, in the 
strictest sense of the words, a continuous girder bridge. 
| By all authorities a beam is considered to * continuous 
| if it is either rigidly or partially fixed, as well as sup- 
| ported at each end in such a manner that a pair of equal 


| 





5 Tas Exonger, vol, liv, p. 154. 
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dividend, its value to the world will be great. Its design 
and construction has caused Mr. Baker to make experi- 
ments and to give to the world facts and ideas concernin, 
the strength, properties, and behaviour of materials whic 
exceed in value all the other utterances on the subject put 
together in the same number of years. Special reference 
may be made to his address?? to the Mechanical Section 
of the British Association at Aberdeen, in 1885, to the 

per he presented to the American Society of Mechanical 

ngineers in 1886, and the paper he read at Montreal in 
1884; and several others might be mentioned as contain- 
ing the most valuable experimental data, interpreted with 
unusual insight into their practical bearing. 








THE SMITHFIELD CLUB SHOW. 


Tue Smithfield Club Cattle Show opened on Monday in 
the Agricultural Hall, Islington. The entries of fat 
k are, we understand, smaller this year than usual. 
ut it would appear that sheep are more numerous— at 
least, there is a kind of overflow meeting in the shape of 
several pens of Southdowns in the corner near the stand 
of Messrs. Howard of Bedford. The “4 of engines 
and of implements is very much smaller than it has been 
for many years ; indeed, some well-known firms either do 
not exhibit at all, or send very little. Thus, for example, 
Messrs. Ruston, Proctor and Co. are conspicuous by 
their absence; Messrs. Howard do not show a steam 
engine ; and Mr. Savage, of King’s Lynn, has contented 
himself with a single portable engine. As regards 
engines, there is practically nothing novel or interesting 
to write about. Really, the only new thing—if that can 
be called new which is three years old—is Moore's 
governor, an American invention, shown by Messrs. 
Marshall, Sons, and Co., of Gainsborough. This governor 
has been tested on an engine used by the firm in driving 
a dynamo employed in lighting one department of their 
works for a couple of years. It has not been exhibited 
before, and is somewhat novel in principle. It resembles 
externally the well-known Hartnell governor, but the action 
is quite different ; on the crank shaft is mounted a boss 
carrying arms and termed a spider, this is placed inside 
a heavy hoop, with which it is connected by spiral springs. 
These springs have their tension altered by weights, 
acting somewhat as in Hartnell’s governor; the excentric 
is secured to the boss of the hoop; the hoop, and with 
it the excentric, is dragged round by the spider and the 
springs. So long as the speed is constant the tension of 
the spring remains unaltered ; if now the engine tends to 
run faster, the heavy hoop refuses to be accelerated; owing 
to its inertia it lags behind, and the cut-off takes place 
earlier. If, on the contrary, the engine runs too slow, the 
hoop maintaining its velocity, virtually runs forward and 
gives a later cut-off. The action is almost instantaneous, 
and the governor regulates within 1 per cent.; indeed, it 
has the curious property that it may be so adjusted that 
the engine will run slower with no load than with the full 
load. Atafuture time we shall probably illustrate the 
governor, which is shown fitted to two electric light 
engines of extremely massive build—one vertical, the 
other horizontal. These engines have even heavier crank 
shafts than Messrs. Marshall have been in the habit of 
using, and that is saying a great deal; but Messrs. 
Marshall hold, very properly, that a heavy crank shaft 
is the key to success in all engines intended to run for 
long periods without stopping. 

It would seem that governors, at present, form the 
detail which attracts most attention from engineers. 
Several very neat in form, if not new, are to be seen in 
the Agricultural Hall, and we may direct special attention 
to an extremely neat four-ball horizontal governor, fitted 
to a well-made vertical engine shown by Messrs. Gibbons, 
of Wantage, whose exhibits occupy the place formerly 
filled by the Reading Ironworks Company, extinct. It 
would be simply waste of space to give a catalogue, for it 
would be nothing else, of the exhibits of such firms as 
Aveling and Porter, Fowler, R.Garrett and Sons, Ransome, 
Sims, and Jefferies, Robey and Co., Clayton and Shuttle- 
worth, C. Burrell and Sons, Allchin, Foster, &. All the 
principal engine-building firms are too busy to think of 
novelties. A few small matters of detail may, however, 
be named. Thus, for instance, Messrs. Hornsby and Co., 
Grantham, show in connection with an admirable under- 
type engine a vertical water heater, very neatly got up. 
This engine indeed, a compound, seems to leave nothing to 
be desired. Messrs. Clayton and Shuttleworth show, as 
usual, a beautifully finished 8-horse power horizontal 
engine, fitted with an exhaust injector, and a very neat 
sight-feed lubricator. We notice, also, that they have 
improved the arrangement of the coal bunkers and foot- 
plate of their traction engine; the bunkers extending out- 
ward behind the driving wheels, thus giving a great deal 
of room on the footplate, without augmenting the width 
of the engine. Messrs. Burrell, of Thetford, show one of 
their powerful spring traction engines. They have now, 
we understand, built forty engines of this type. The 
springs are helical, under the driving axle, the movement 
being accommodated by a very simple ba!l-and-socket 
arrangement in the counter-shaft. This is three years old, 
so we may regard it as a success. We have been shown, 
over and over again, the spring wheel; but it somehow 
happens, that we never see the spring wheel the second 
time. The true solution of the difficulty seems to be, 
after all, in arrangements like that of Messrs. Burrell, 
which dispense with elastic wheels. 

Messrs. Turner, of Ipswich, have a considerable display 
of engines and mills. They are determined that they shall 
not be overlooked, for their exhibits are painted brilliant 
vermillion, a colour first introduced at Smithfield Shows 
years ago by Messrs Davey, Paxman, and Co., of Colches- 
ter, but long since oo up. The inside of the Agricul- 
tural Hall isso dark and dingy that exhibitors may be 
excused if-they adopt the most startling hues and tints. 
Messrs. Davey, Paxman, and Co., we nay add, this year 





12 Tue Exciseer, vol. lx., pp. 241, 258, 





are exceptions to the rule, for they show more than usual. 
On their stand will be found “ Essex boilers,” which are 
worth the attention of those who seek simplicity and ease 
of repair with high economy of fuel. They also show for 
the first time one of the small “ Windsor” high-pressure 
vertical compound engines, so called because the first 
engine of the type was put up at Windsor Castle. The 
larger sizes have been extensively used for electric light- 
ing, notably at the Indian and Colonial Exhibition in 
1886. These engines have three bearings to the crank- 
shaft, and very large wearing surfaces. They are fitted 
with automatic expansion gear. The little engine shown 
is simply one of the larger engines in miniature. 

The makers of small engines exhibited largely, compara- 
tively, and we add with pleasure that they have gone 
with the times, and improved as they have gone. We 
failed to find even in the galleries, with one exception 
which shall be nameless, any of those abortions which have 
been present in former years. Downstairs will be found 
the stand of Mr. Hindley, of Bourton, Dorset. Mr. Hind- 
ley has made the construction of very small engines a spe- 
ciality for years, and we really do not know that anything 
better of the kind is made by anyone else. In the galleries 
will be found the stand of Mr. Dodman, of King’s Lynn, 
who shows engines this year of small power, both vertical 
and horizontal, which are really excellent in design and 
finish. Messrs. Weyman and Co., of Guildford, exhibit 
engines at Smithfield Club Show for the first time this 
year, and very neat little machines they are, well adapted 
for those requiring small power. 

No doubt press of work has, as is usual, prevented 
the production of novelties to some extent ; but there is 
a more powerful reason than good trade for this. The 
portable engine with its congeners the undertype and 
semi-portable, are, as they now exist, distinct survivals 
of the fittest ; and it is very difficult to see in what way 
they can be altered for the better. A principal factor is 
durability. It is not what an engine is when it leaves the 
maker’s hands, but what it will be after a couple of years’ 
hard work, that has to be considered. Devices for saving 
fuel, automatic governing, &c., which may act very well 
while new, are quite inadmissible if they are liable to 
rapid wear. The locomotive type boiler is permanent. 
The compound system has taken its place for good with us; 
nothing is left for alteration but details, and even in this 
respect the work turned out by all the best firms is so 
excellent that it is extremely difficult to prove that the 
details of any one of them possesses substantial advan- 
tages over those of any other. 

A totally different question is the effect which design 
and detail have on the cost of construction. It is quite 
clear that the more freely machine tools can be used the 
better, and we believe there is some room for improvement 
in this respect. Without any sacrifice of appearance or 
efficiency, designs might be modified with the view of 
suppressing hand work to a considerable extent. This is 
norabiy the case with the smaller firms, who do not resort 
to machine tools as freely as they ought. This is, however, 
a question which we need not further consider now. 
Before leaving the matter of cost, however, we may state 
that the “agricultural engineers,” as it is still the custom 
to call them, decided on Monday to raise the price of 
steam engines of all kinds 10 per cent. It was about 
time. 

As regards exhibits other than engines, all who are show- 
ing thrashing machines, barn and food preparing machi- 
nery, and field implements at Islington, se vent nearly 
the same story. They are busy and well off for orders. 
English farmers are beginning to recover the bad times. 
Rents are lower, many of the crops have been good, and 
prices for everything but wheat have ceased to grow 
worse, and many have been better. For several years 
the home purchase of new agricultural machinery and 
engines has been small, and the time has come when some 
of the old must perforce be replaced with new. The hay 
crop, amongst others, has been particularly good, and 
more seed has been grown and collected than for 
many years. More money is available for grain 
and seed cleaning machinery, and every year the demand 
for better cleaned and more perfectly separated samples 

ws firmer. The demand ie grown with the possi- 
ility of constructing machines for the purpose. As a 
result, seed and graincleaning separating machinesare more 
sought this year than for several years past, and new kinds 
are being largely made. Yet there are fewer novelties to 
be seen this year than ever at Islington. The more favour- 
able times, and the better recognised value of advertising, 
would seem to have acted tagllior to make the exhibition 
of large collections in the Agricultural Hall unnecessary. 
The very large show at Windsor less than six months ago 
has also tended to lessen the bulk at Islington this year. 
All the makers of the classes of machines above enumerated 
are exhibiting a few of excellent workmanship; in fact, 
improvement in this respect is more noticeable than 
anything else. The Journal of the Royal Agricultural 
Society, just about to be published, contains, beside 
an instructive memorandum by the active secretary, 
Mr. Ernest Clarke, of the receipts at the Windsor and 
other meetings, a very interesting report by Mr. T. H. 
Thursfield on the implements exhibited at Windsor, and 
reminds the reader that, fifty years ago, not one steam 
engine was exhibited at the Royal Show; and it was not 
till 1841, at Liverpool, that the first portable engine was 
exhibited by Messrs. Ransome; and, in the following 
year, the same firm exhibited the first self-moving far- 
mer’s engine, made by William Worby, for which the 
Society awarded what was then the high prize of £30. 
Thus, it is a good deal less than fifty years since farmers’ 
portable engines were the greatest novelty of the show- 
yard, and now they are as common as any other 
exhibit. It is rather curious to note that in the report 
on the Bristol meeting of 1842 we find it stated that, 
“The judges consider it questionable whether the sub- 
stitution of steam for horses as the force employed to 
move portable agricultural steam engines from place to 
place will be found either convenient or economical. 
They cannot, however, but highly commend the simplicity 
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and effectiveness of the machinery applied by Messrs, 
Ransome to accomplish this purpose. The engine travelled 
at the rate of from four to six miles per hour, and was 
guided and manceuvred so as to fix it in any particular 
spot with much ease. It also turned in a very small 
com 

In their thrashing machine at Islington, Messrs. Nalder 
and Nalder exhibit several improvements in detail, 
particularly the form of spherical bed for the drum and 
other bearing carriages. The arrangement adopted 
secures freedom of the bearing under any slight change 
of form in the wood frame, whether due to the wetting 
and the scorching heat of foreign climes or any other 
cause, and it also facilitates the work of erection, or the 
renewal of the wearing parts. <A spherical connection 
is also adopted for the shaker-box ends where connected 
to the crank shaft bearings and rocking shaft, and this 
again permits the easy working of the boxes and the quick 
es together of the parts. The same firm exhibit some 
large barley malt screens, to which we shall refer in another 
impression. 

essrs. Howard exhibit their continuous-action hay 
and straw-pressing machine arranged to be worked by 
one horse. One horse, with a 15ft. lever making two 
revolutions per minute, turns out, we are informed, 
2ewt. 1 qr. 12]b. per tive minutes, as an average of 
numerous tests for this length of time, or at the rate of 
about 14 tons per day of ten hours, 

Amongst the makers whose engines, thrashing and 
other machinery are particularly noticeable, though not 
presenting novelties other than the few we have men- 
tioned, are Messrs. Barford and Perkins, who exhibit a 
well-designed vertical engine for general application; 
their hay and straw prese, which did such good work at 
Nottingham trials, but with some improvements in detail ; 
and some of their well-known grinding mills, which will 
grind large quantities of feeding stuffs with small power. 

Messrs. Bamford and Sons, of Uttoxeter, exhibit, with 
some improvements in detail and finish, some of their 
mowing machines, of which we have on previous occasions 
been able to speak very favourably. 

Messrs. West and Co. exhibit applications of the very 
simple exhaust chaff cleaner which was brought out at 
the Windsor Show. This is applicable to any chaff-cutter, 
is valuable as a very eflicient extractor of the dust and 
dirt which is so injurious to horses, and by removing this 
dirt a good deal of chaff is saved at the mangers. 

Messrs. Marshall, Sons and Co. show one of the large 
steam power chaff cutters and sifters for which they were 
awarded the silver medal by the Royal Agricultural 
Society at Windsor Show in July last. The sifting 
arrangement is overhead, which dispenses with the neces- 
sity of an elevator bagging ; the chopped straw, &c., being 
delivered direct into sacks from the sifter, and the seeds 
and dust are delivered into a separate sack by the side of 
the chopped straw at the end of the cutter, over the driv- 
ing pulley. The cavings are automatically delivered at 
the opposite end of the cutter, direct into the feeding-box 
and re-cut, or on to the ground. 








THE PROGRESS OF SHIPBUILDING. 


Tue shipbuilding returns which are now being compiled 
suggest the inquiry whether we are not building too rapidly. 
Of course, any such question appeals more to the prospect of the 
endurance of the demand than to that of the mere possibility of 
construction, As we know, the tonnage of vessels built in the 
United Kingdom was much larger six years ago than in subse- 
quent years. There were in these later years the artisans and 
the appliances for the work, but there was not the commercial 
demand, which had been glutted for the time. In the years of 
small production there was a recovery in degree—that is to say, 
that the growth of the needs of the world for oversea carriage 
continued, and it gradualiy forced additional orders into the 
market, which have been in part completed, and are in part in 
course of execution. Whilst this is being done, there is the loss 
of vessels in pi and the growth of trade goes on, so that 
it is quite possible that new orders may have yet to be given out, 
which are delayed by the rather serious advauce in the price of 
the materials that has of late taken place, and which introduces 
another element into the consideration—that of the relative cost 
and earning power. A steamer, it is obvious, may pay well at an 
original cost of about £30,000, when the profit would be very inade- 
quate if the cost were driven up to £40,000. The advance in the 
price of materials is now checking for a time the placing of some 
orders, but should trade continue in its brisk state there would be, 
of necessity, the placing of orders, whilst a retrogressive step would 
keep them back for lower prices. Looking to the fact that the 
orders which have been placed, and are being executed, are on a 
scale of probably greater magnitude than in any preceding 
year, and that the losses of vessels have been rather lighter of 
late, there would seem to be some danger of a repetition of the 
history of the trade six years ago. But, on the other hand, we 
have to recognise the fact that the building of merchant vessels 
abroad has been on a much more limited scale than it was at the 
former period, though there are now signs of more rapid con- 
struction. The speed of mercantile construction will be lessened 
by the number of ships of war, the orders for which have been 
placed in private shipbuilding yards both at home and abroad. 
But when due allowance is made for all this, it would seem 
doubtful whether the shipping trade can long take up the large 
tonnage now building. ere is, of course, the gratification of 
knowing that the tonnage which is removed from the register 
is being replaced by other vessels more economical in working 
and more efficient, so that we shall be better able to maintain 
our supremacy in the carrying trade even than we have been 
of late. 











A GREAT improvement has recently been made inthe tele- 
phone service in the North of England. Business houses at Newcastle 
and all down Tyneside have for long been connected by the Post- 
office telephonic system, So have the business houses at Middles- 
brough and Stockton and on Tees-side generally. But there was 
no trunk line belonging to the Post-office through which subscribers 
in the Tyne and the Tees districts could converse together. This 
omission has recently been supplied by the establishment of a con- 
necting wire. The business houses from the Tyne to the Tees in- 
clusive are now all telephonically connected. Indeed, there are 
two complete and separate systems at work, namely, the one 
already mentioned, and that belonging to the Northern District 
Telephone Company. 
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COMPOUND SURFACE CONDENSING ADMIRALTY CUTTER ENGINES. 


MR, A. G. MUMFORD, COLCHESTER, ENGINEER, 
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COMPOUND SURFACE CONDENSING CUTTER’ NEW STEAMERS FOR THE BRITISH INDIA | photograph recently taken in Messrs. Dunsmuir and Jackson's 
ENGINES. | STEAM NAVIGATION COMPANY. i This firm have also lately — = Aska om Amra, 
ILLUSTRATED above are front and back views of compound, THIS company has lately been adding considerably to its fleet, Sanae ait pte be ed, 200¢t. by oft, by <0. y —— _ 
surface condensing engines, manufactured and supplied by Mr. | and has now on the stocks at the Ailsa Shipbuilding Company’s | are for the British India Company, and all have the Farnle 
A. G. Mumford, Culver-street Ironworks, Colchester, to Messrs. | yard at Troon a despatch passenger and cargo boat, to carry | fyrnaces in the boilers ‘ 7 
Forrestt and Son, boat builders, Norway Yard, Limehouse, for | mails and do general service on the East India Coast. The boat | ; 
three life cutters, built by them to the order of Sir William | —not yet named—measures 240ft. by 30ft. by 17ft. 6in., and 
Armstrong, Mitchells and Co., for the Admiralty. The three , has two decks and a shade deck. The engines, which have just | THE TevToNic.—This magnificent vessel is now on her home- 
cutters had their official ward voyage for the last time 
Admiralty trial last week at this season, and it is pro- 
Greenhithe, and the results d to make some slight 
obtained were very satisfac- ee ae - by 
. Am - 
Hp — yma of tions will be four sets of fans 
$ ny Gee, of large diameter with com- 
80ft. long, fitted with torpedo pound engines, which are 
gear. : k canstructed by Messrs. Allen 
Pg ny on ap er og and Co, od J cndien. It is ° 
yin. and Qin., in. stroke, ex that this will con- 
and although shear has siderably increase her speed. 
been carefully considered, SuRVEY oF Spain.—An im- 
and reduced as far as rtant survey work bas just 
possible, they are very rigid nearried out in Spain. It 
and strong, and the work- was deemed desirable to 
manship and material is of revise the former survey con- 
the very best throughout, necting France and the Pen- 
which was amply proved by ee carried = in 1568, 
their running throughout a © 
very severe trials without a 


making the connection 
breakdown or hitch, The SS 7 
surface condenser is made of 


North African survey as 

nearly perfect as possible. 

ape and fixed at the The French portion of the 

ttom of the boat, close to survey made in 1863 was 

the keel; the air me is under the superintendence 

fixed vertically and worked of Leverrier, and the Span'sh 
by levers from the low- 
pressure crosshead. Two 


portion under that of Aguilar, 

of the Madrid Observatory 

feed pumps are also fixed at the Retiro. On the present 
vertically, and worked from 
crosshead. The boilers are 


occasion, M. Bassot, of the 

observatory at Montsouris, 
horizontal, with steel tubes, 
and work at 1301b, steam; 


has superintended the French 
work, while Sefior Aguilar 
forced draught is applied by 
means of a fan 13in. 








has again conducted the 
< - Spanish survey. Paris and 
ae : > ——s ii Biarritz were the terminal 

















di . “ ns - ee _ ints for France; Biarritz 
es Soe by a wire FLUES AND COMBUSTION CHAMBERS, ERITISH IND!A STEAM NAVIGATION COMPANY. saa Madrid for Spain. The 
pring coil direct from the . two observatories were con- 


The filont 1 : - , : ; f nected by a direct telegraphic 
Pe : wing results were obtained during four consecutive | been completed by Messrs. Dunsmuir and Jackson, of Glasgow, | wire forthe special purpose, and identical apparatus of every kind 
. on the measured mile:-—Engines, 4jin, and 9in. by bin. | are triple expansion, with 25in., 40in., and 65in. cylinders, having | Was employed throughout the whole of the operations. The results 
stroke; revolutions, 420 per minute; steam pressure, 130 Ib.; | 42in. streke, and calculated to give 2000 indicated horse-power. | Were most satisfactory, and went to prove the great care with which 
indicated horse-power, 27°5; speed of boat, 8°065. | The boilers are fitted with the Farnley corrugated furnace, | te original triangulation was carried out. The relative positions 
A steady vacuum of 26in. was maintained with the outside and the appearance of these furnaces, when attached to the com- | °f Paris and Madrid may be regarded now as definitively ascer- 
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condenser, bustion chambers, is shown by the annexed illustration from a | rag latter place being, as to time, 24 min. 6 sec, later than 
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THE INSTITUTION OF CIVIL ENGINEERS even with the largest engines. The pounds of coal and of water per | projected, it was seen that a new class of builder was required 

“ ‘ indicated horse-power per hour were :— . me ee could carry a scientific orders on a grand scale, who 

PX Tori ar = 7 > With steam Without steam could manage rough workmen in armies, who could build by th 

SE ardete neato: cease IN Cini a... a. =_ — of ~ men. oon Ste could be trusted ieee oo 
Ar the fifth ordinary meeting of the session on Tuesday, the Discounting radiation” 1-30 to 1-21 1 111-77 to 1°54 | Recording to the theorists, the work ought tor tend eeking, 
10th of December, the president, Sir John Coode, K.C.M.G., Water—total.. .. .. .. 14°10 to 12°68 .-17°80 to 15°90 ir apaindiiiien @iike al’ endian anil Reg lbesed 
being in the chair, the paper read was on ‘‘The Triple-expansion Discounting radiation 12°30 to 11:90 --16°60 to 15°10 y wv mavenss—Workmeen 80 Called because 


Engines and Engine Trials in the Whitworth Engineering Labora- 
tory, Owens College, Manchester,” by Prof Osborne Reynolds, 
LL.D., F.R.S., M. Inst. C.E. 

The modern theory of the steam engine, as founded on the 
discoveries of Joule, had rendered the experimental investigation 
of it one of the most important and most interesting branches 
of science. This theory revealed in the most certain manner the 
objects to be aimed at in designing engines, as well as the results 
to be expected; but only experimental investigation of the 
engines showed how far these results had been realised, and 
to what circumstances any failure in such realisation must be 
attributed. For this purpose, ordinary steam engines, doing 
ordinary work, were about as good as ordinary animals, in their 
ordinary occupation, were for subjects of physiological experiment. 
In certain particulars both could be aay observed, as, for 
instance, how much coal or food was necessary —_ the perform- 
ance of a particular operation ; but to ascertain how all the separate 
organs were performing their several functions was impossible with 
an ordinary steam engine, without subjecting it to a species of 
mutilation which left it about as fit to continue ordinary work as 
an animal that had been the subject of physiological study. By 
the patient expenditure of great ingenuity in adapting measuring 
instruments to the engines, as well as by ing provisions, 
during the construction of the e 





i securing , 
ngines, for the use of these instru- 
ments, much had been done. Engines of every class had from time 
to time been subjected to experimental examination as complete as 
practicable, and the knowledge thus gained was of immense value, 
although it left much to be desired. It had been found by these 
experiments that the actions in the several organs did not even 
approximately conform to the simple primary actions aimed at, but 
that the primary were obstructed by secondary actions, which in 
some cases amounted to as much as 40 or 50 per cent. of the total 
ance The analysis and ——— of v) secondary — wo 
revealed, although recognised as objects o age A consideration 
in engine trials, were still very incomplete, demanding for 
attainment engines much more fully adapted to the purpose of 
experiment than those hitherto available. It was evident 
that the engines and apparatus for operating upon should be 
such that each organ, while similar to, and performing the 
part of, the corresponding organ in an ordinary engine, should 
be so arranged with respect to the other o as to admit of the 
manner in which it performed its part being completely gauged ; 
and that this should t be simultaneously with all the organs, both 
those corresponding to the ordinary engine and such special organs 
as should be introduced to admit of access to the others, so 
that the action of these latter might be accurately dis- 
counted. The committee, consisting of Mr. John Ramsbottom, 
Mr. John Robinson, and the author, having, after consul- 
tation with Mr. William Mather, been released from all con- 
siderations of expense, felt that a great opportunity would be 
lost if the facilities offered were not taken advantage of to the 
utmost; and unless every effort was made so that the engines, 
should be thoroughly available for e: iments on the use of steam 
thoroughout, and, if possible, beyond, the range hitherto attained 
in practice. 1f this was accomplished, not only would appliances, 
costly almost beyond the range of private effort, be secured, but 
the conduct of what would otherwise be a very expensive and 
laborious research would afford the most desirable work for the 
laboratory—work which, having all the advantages of reality, 
would yet afford the students the best possible opportunity, while 
a me facility in the use of the instruments and methods of 

uction, of gaining an insight into the action of each part of the 








engine. There were three se te inverted cylinder engines 
working on separate brakes, having the following dimensions :— 
Cylinder. | Quanto 
ngins. “Diam. |Stroke.| Diam 
Inches. Inches. Inch 
SS eee 5 | 10 " 3 
No. Il. (intermediate) .. .. .. oc 2 «- 8 10 2} 
No. Ii. (low-pressure) .. .. .. o- 12 15 4 
Air-pump on No. III ° 9 | 44 
Feed pump _,, ui} 2 





All the engines had their cylinder walls and both covers 
separately jacketted, and so arranged that they could be worked 
with or without steam in any or in all cf the jackets. Each 
engine was designed to carry a pressure up to 200 1b. on the square 
inch, and to run at any piston-speed up to 1000ft. per minute, 
and had expansion gear to cut off from zero up to 0°8 of the 
full stroke. One engine was furnished with a surface condenser 
having 160 square feet of surface; the other two engines were 
furnished with alternative exhausts, either into the atmosphere 
or into steam-jacketted receivers supplying the next engine, 
each receiver having an alternative supply of steam from the 
boiler. The boiler was of the locomotive type, with 5 square 
feet of grate, 200 square feet of heating surface,’ and carried 
200 lb. of steam per square inch. It was set in a hot chamber, 
with an economiser having 50 square feet of heating surface, 
of which an area of 40 square feet was kept clean by scrapers, 
and was so arranged that the gases moved in the opposite r wend 
tion to the water. The furnace was worked either with chimney- 
draught or with forced draught on the closed stokehold system, 
and burnt fuel up to 160 1b. an hour. The speciality of the system 
consisted, mainly, in the provisions made to render possible the 
accurate determination of the manner in which each part performed 
its work, as well as to make the performances of each organ, as far 
as practicable, independent of the performance of the rest. To 
accomplish this, the boiler and three engines had been separated 
by intervals of 20ft., 7ft., and 12ft., and the steam distributed by 
five systems of pipes, while the engine shafting extended over a 
length of 36ft. This spreading out of the engines entailed greatly 
increased radiation and additional friction. e quantities, how- 
ever, being differently measurable, did not confuse the results. 
The investigation, commenced in March, 1888, had been continued 
at the rate of two trials a-week during the session, a trial occupy- 
ing six, four, or two hours, and being conducted as regular work in 
the laboratory. As the trials were intended eventually to cover all 
possible systems of using steam, each system was fully investigated 
in a series of trials, giving consistent results, before proceeding to 
another system. After the first twenty-four trials, a scheme was 
drawn up, commencing with a series of trials of triple-expansion 
at 200 1b. boiler pressure per square inch, with and without steam 
in the jackets. This series, involving thirty-two trials, was com- 
menced in October, 1888, and completed in April, 1889. Several 
trials were made at each speed, and the results were found to agree 
within 1 per cent., so that three trials with steam in the jackets 
and three without were taken as illustrating the results obtained. 
The conditions under which this series of trials had been made 
were, if anything, more favourable to economy than any which 
prevailed in practice ; and although the purpose of these engines 
was to elucidate the causes of inefficiency rather than to realise 
the utmost economy, yet it was very desirable that the resulte 
obtained should not, whether on account of the comparatively 
small sizes of the engines, or from other causes, fall greatly 
behind what might be expected from high-class engines in actual 
practice. Hence it was eminently satisfactory to find that, 
notwithstanding the drawbacks already mentioned, the economic 
results compared favourably with anything yet obtained in practice, 





b. The engines described in this abstract are illustrated by t the engrav- 
ings we publish on page 493. 


Although these results were extremely good, the sources and 
extents of the various losses were clearly shown. Thus, of 
the total heat received by the engines exclusive of radiation, with 
jackets 19-4 per cent. had been converted into work, and with- 
out jackets 15°55 per cent.—the greatest amount which would 
have been converted had there been no secondary actions being 
23 per cent.; so that with steam-jackets there were losses 
through secondary actions amounting to 17 per cent., and with- 
out jackets to 34 per cent. The manner of the distribution of 
these losses was also apparent. One important source of loss, 
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Tre Encincen’ 
SECTIONS OF EXPERIMENTAL ENGINE. 
which with jackets accounted for 5 per cent. of the loss, had 


been brought to light for the first time. This was the heat 

away from the surfaces of the cylinder and passages, in 
consequence of the expansion after release. The effects of cylinder 
condensation were clearly shown in the mean diagrams taken 
from the trials. Although these trials were not in themselves 
sufficient to determine anything like a complete law of this action, 
they exhibited in a striking manner its dependence on certain 
circumstances, One circumstance in particular, which had not 
previously received much attention, was here shown to be of 
primary importance in the action of steam jackets. These dia- 
grams showed that with the temperature of steam in the jackets 
of No. 1 engine the same as that of the initial steam, the effect of 
the jackets on the cylinder condensation was very small. In 
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SECTION OF BOILER AND ECONOMISER. 


No, 2 engine, with 80deg. Fah. difference in the temperature of 
the jackets and that of the initial steam, the condensation was 
reduced from 30 per cent. to 5 per cent.; and a difference of 
temperature of 180 deg. Fah. between the jackets and the 
initial steam in engine No. III. entirely prevented condensation. 
Thus, in these trials, with steam at boiler pressure in the jackets, 
low-pressure diagrams had been obtained, apparently for the first 
time, in which the curve of expansion colantiied exactly with the 
curve for saturated steam. 

e discussion upon the above paper was commenced, but not 
concluded, and it will therefore be .r d atthe ordinary meet- 
ing, on Tuesday, December 17th, at 8 p.m. 











THE GREAT CONTRACTORS. 


Mr. THoMas ANDREW WALKER, who died on Monday, was 
perhaps the greatest contractor left in Britain, certainly was 
executing the most striking work, the Manchester Ship Canal, and 
his death may well serve to remind us of the great part men of 
his class have played in the last fifty years. They, as much as the 
engineers, have built all the railways, enlarged all the harbours, 
excavated all the docks which have so prodigiously increased the 
resources of the country. They have been to a curious extent the 
refutations of modern theory, not having been products of educa- 
tion at all, but men who came forward and were accepted, just as 
the early kings did and were, because the people did not very well 
see how to do without them. ‘‘ England,” once said a living states- 
man, ‘‘is a reservoir of capacities;” and certainly the rise of the 
great contractors justifies his saying. When the great works 
which we call railways—and which are greater in the labour 








expended on them than all the Pyramids ever built—were firs 





the only great-earthworks of the immediate 
and those who cut them were nicknamed 
the clubs did not exist, and if they had existed, would 
not have possessed either adequate capital or sufficiently 
capable dictators. Committees cannot cut tannels any more than 
they can command a ship. It was found, too, that little contrac. 
tors wanted a big man over them. If one of them failed, or proved 
incompetent, the entire great work was stopped; they were often 
almost insanely jealous of each other, and their aggregate profits 
were quite as heavy a burden as the fortune the big contractor 
might be expected to make. Shareholders are not idealists; they 
felt that they wanted big men as agents, and as svon as the demand 
became strong, big men came to the front. They came forward 
from every class in the country, except the bighost—enginese 
bridge-builders, canal-cutters, brickmakers, and a host of men even 
less accustomed to large work, but who felt the capacity to do it, 
Some succeeded and some failed; but among all the former there 
was, we have heard old engineers say, a strong family likeness. They 
were not, as a rule, what is called intellectual men, did not study 
books much, and did their thinking with a rapidity which now-a- 
days would make critics doubt if they thought at all. They were 
not even like engineers, but more like the early kings, or generals 
of the pre-Prussian period, who knew how to make men obey, how 
to overcome obstacles, and how to get out of masses of labourers 
direct and positive results. That last, as all great engineers know, 
is a separate faculty, which, curiously enough, does not belong to 
all men who understand great works—which, for example, has not 
been displayed by the group of men, many of them quite 
exceptionally qualified in other respects, who have expended so 
many millions ~ the Panama Canal. te were nearly 
all rough men, for they had to make themselves feared by 
multitudes to whom softness seemed a little contemptible; 
but they all, or at least all whe succeeded, d two 
rare faculties—they could decide at once and irrevocably, and 
they could choose out men, Without the former capacity they 
often failed, for they could not meet accidents, It is of no use 
thinking when a flood sweeps away earthworks, ora tunnel tumbles 
in, ora quarrel breaks out among the “nations” employed upon a 
line—the writer saw that once, when it took cavalry to restore 
order and stop killing by wholesale—it is y to act, act 
within minutes, and act rightly, or the two-fold object of the 
contractor must be lost. For, be it remembered, the contractor, 
unlike the early king or the modern general, had to carry a weight 
which hampered him ; he had not only to do his work—and the 
successful contractors grew to take a pride in their work which 
made failure an intolerable humiliation—but he bad to make his 
fortune besid The tractors could not draw, like generals, 
on national treasuries, but, when things went wrong, had to empty 
their own pockets, pledge their own credit, raise funds sometimes 
from far and near by exertions which taxed them far more deeply 
than either the flood, or the falling stone, or the mutiny among their 
men. It often happened that the very failure of a piece of work, 
which of itself was as bad as a defeat in the field, stopped the 
customary advances from the employing company, and shook the 
contractor’s credit with his bankers both at once. Such incidents, 
however, only killed off the weak; the strong survived and 
prospered; and with a rapidity which even now, in the days of 
the Eiffel Tower, looks marvellous, the country began to be 
covered with huge works, designed, no doubt, by men of 
scientific training, or a capacity which amounted to genius, but 
executed by others with little knowledge except of their work, 
and possessed only of the faculty which, in less democratic 
days, was valued as the faculty of command. Of this a 
part was will—mere determination; but another part was, 
as we have said, a greater and much scarcer power, the power 
which made the Emperor William of Germany—the faculty of 
choosing men, under perplexing circumstances. Most of us, if we 
are worth anything at all, can tell after a little experience whether 
aman can do the work we thoroughly understand; but a great 
contractor had to do more than that. If he wanted an agent, he 
had to be certain, first, that he knew well the routine of the work ; 
next, that he had a reserve of power in him to meet emergencies ; 
then, that he would take responsibility; and last, but not least, 
that he was pecuniarily honest. The last quality is assumed in 
most businesses and of most men; but we have heard a great con- 
tractor say, who had much to do with sub-contractors, that of all the 
qualities needed, it was the one hardest to be sure of. Testimonials, 
and even capital, signified nothing at all. Nobody who is not a 
trained thief or a kleptomaniac steals without temptation ; the point 
was to know what the man would do when his sub-contract was 
ruining him. Would he goon, dour but honest, to aaeepter. 
and so bother everybody to death ; or would he scamp the work, 
and so ruin his employer's reputation ; or would he come frankly 
forward, tell the exact truth, and let the great contractor use him 
for the rest of the sub-contract as an efficient overseer! The man 
who could meet and overcome all these difficulties, recurring at inter- 
vals of time and distance over many months and hundreds of miles 
of great works, must have possessed rare powers ; and the great con- 
tractors undoubtedly did possessthem, They were not such adminis- 
trators, perhaps, as the great traffic managers, of whom the late Mr. 
Bagehot used to say that they needed the capacity of Cabinet 
Ministers in a constitutional country; but they had more resistance 
to overcome, and wanted more fighting energy; and that the 
country turned them out in such numbers as soon as they were 
required, and that, when turned out, the whole world applied to 
them for aid, is one of the incidents of the last half-century most 
genuinely hopeful for England. For one who succeeded, there 
were hundreds who never got the chance, and a country can 
hardly fail in the race while the reservoir of such men is unex- 
hausted—unless, indeed, they, like their rivals in statesmanship, 
adopt the theory that great works can be constructed and armies 
of navvies controlled by love alone, 

It is worth notice, as one of the lessons of life, that when strong 
men are wanted, nobody thinks much of training or dreams of 
examinations, The contractors were most of them no more 
trained for their work than French or American statesmen are, 
and to examine them would have been accounted a laughable 
absurdity. Like most of the men who have done great things, 
they approved themselves by results alone, and were accepted at 
first chiefly on grounds of character. That was the way that, 
formerly, the world always chose when it anes out of the 
charmed circle of birth, and we do not know but it worked as 
well as any other. We all talk a great deal about education, 
and training, and cultivation, and scientific methods of selec- 
tion; but when by any chance we want a strong man to do big 
work, we generally arrive at him by a sort of jump, care very 
little about his antecedents if he has not been a_ convict, 
and postpone inquiry as to his education altogether. What we 
really rely on in politics or business, or the constructive work of 
the world, is force of character; and that may be possessed, as we 
all see this week, by the Welsh workhouse lad, and not by the 
trained and successful savant. That is no reason for neglecting 
training, which to the majority of men is indispensable; but it is 
a reason for not believing that we can get everything out of it, and 
wrapping ourselves in a fool's garment of content because we have 
got schools by the hundred thousand, and any amount of ‘‘ culture. 
Professors are indispensable; but the world’s rough work is not 
done by them ; and the next time a country wants a deliverer, it 
will no more find him in a man of accomplishments, than it will in 
an aristocrat, He may, of course, be both or either; but he will 
succeed because of qualities which spring neither from birth nor 
cultivation, and of which it is the fashion nowadays not to think. 


— Spectator. 
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EXPRESS ENGINE, SOUTH-EASTERN RAILWAY. 


One of the supplements we publish with this issue gives 
details of the special features of Mr, Stirling’s express locomo- 
tive exhibited at Paris. We shall give end views and an 
external elevation in succeeding impressions, 

The bogie is, it will be seen, peculiar in construction. It 
swivels and radiates at the same time. The 4in, steel pin, 
seen to the left in the sectional elevation, is secured to the bogie 
frame casting, and round this pin to the right and left the bogie 
traverses, the swing to either side being about jin., or a total 
swing of 1}in, The other pin is fixed on the engine frame and is 
in the centre of the bogie when the latter is in its normal 

sition. The india-rubber springs arranged diagonally as 
shown exert their influence to keep the bogie in the normal 
position. The object of putting the retaining bolts at 
an angle is to lessen the amount of compression on the + 
rubber for a given lateral traverse. This bogie gives 
perfect satisfaction, the motion being at once easy and 
resilient. It may be noticed that while the cast iron 
centre projects into the bogie beyond the point of rest, the 
bogie is really driven by the leading pin, through the links, 
either backward or forward, the object of the projection into 
the main centre being simply to secure a stand-by to keep the 
bogie on the road in the event of a pin-breaking. 

The steam reversing gear is so simple that the drawings 
explain themselves. It is arranged vertically on the side of 
the engine, and consists of a steam cylinder and a water cylinder 
or cataract. Mr. Stirling invented this gear, and introduced it 
on the Glasgow and South-Western Railway during the time he 
was locomotive superintendent of that line, sixteen years ago. 
It has given great satisfaction to drivers, and excited a great 
deal of interest among Continental engineers during the time 
the Paris Exhibition was open. It appears to us to be in many 
respects the best steam reversing gear yet used. It takes up 
no roum on the foot-plate, and can be used quickly or slowly at 

leasure, 
; It will be seen that the engine is without a dome, but no 
treuble is incurred from priming. The secret is, that the 
internal steam pipe is properly fitted ; it lies as close as possible 
to the top of the boiler, and is pierced with 260 holes, as shown. 
The result is that the steam is drawn off equally throughout, 
and the water does not tend to lift in the boiler. 

We give several reduced diagrams, which show that the valve 
action is very good. 

Many of our readers will, no doubt, be interested to learn 
that this engine remains in France ; it is in regular work on 
one of the leading main lines, being tested against the French 
locomotives discharging the same duties. It must not be for- 
gotten that French track is not so good as British roads, and it 
is possible that the springs may be found too stiff. If this diffi- 
culty does not arise, there is nothing else to prevent the engine 
from proving to our French professional brethren that English 
locomotive superintendents can teach them something. The 
principal dimensions are as follows.:— 





Boiler (Siemens-Martin steel) — ft. in. 
Length of barrel... .. .. «. o. of 100 & 
Diameter outside smallest ring os “eat. 4% 
Thickness of plates .. .. .. 0 0”, 

9 tube plate .. .. 0 0% 
Fire- box casing, length outside 5 9 
Width outside at bottom .. .. 40 
Thickness of plates .. .. .. «. 0 0; 
Height from railtocentre .. .. .. .. « « eo 7 5 
Volume of water at 4in. above crown of fire-box . 113°78 cu. ft. 
Volume of steam at 4in. above crown of fire-box .. .. 54°32 cu. ft. 

Copper fire-box— ft. in. 
Length inside box (parallel)... we ae a ee ae 
Pare ee ee eee 3 64 

on SS a eS oe i eee 8 3% 
Height from top of fire-bars to crown at tube plate 5 6 
Ditto at back ae ee aa ee 5 ol 
Thickness of plates .. 0 0 

” EN on) a: ae) ag eet ee 0 of 
Distance between crown of fire-box and casing ee Met 
Area of fire- be ee ce os ss les es -. 16°78 sq. ft. 

eu Heating surface of fire-box +» 103°5 sq. ft. 
ubes— 

Length between tube plates .. 10ft. »,in. 
Thiggeees «. «ede cc cc 11&13 w.g. 
Outside diameter .. e» lfgin. 
NUMEEP cc 0c cs be es oe 2 
Heating surface .. .. . +. 917 sq. ft. 
Total heating surface .. .. +» 1020°5 sq. ft. 

Smoke-box— ft. in. 
Length outside . ar 29 
Width outside .. es ee 68 ee 5 i 
Diameter of Goor.. =... se sk 0 3. 8 
Side plates, y,in, thick. Front plate .. 0 04 

Chimney, cast iron— 

Height from rail.. .. .. ve 18 4 
Diameter inside (parallel) ée Ss 
Cylinders— 
Diameter + ae 
Stroke «ewe! pa? 6 22 
Centre tocentre.. .. .. .. o . 2 4 
Internal diameter of steam pipes .. - O04 
Centre to centre of valve cplniles. ‘ . 04 
Length of steam ports .. .. .. e 14 
Width of a : 01 
. ye  * ee 0 3 

Slide valves, phosphor bronze— 

Travelinfullgear .. .. .. eo O 45 
Lead ” ” - 0 OY; 
Outside lap .. 01 
Bogie— 
Distance between frame plates (steel). . 8 2 
Thickness of plates .. .. 2... ae ee 0 OF 
Diameter of wheels, with tires 3in. thick .. 8 9% 
Centre to centre of axle hearings... .. .. 8 7h 
Length of bearings .. .. .. .. 09 
Diameter __,, eo 0 5 
»  Aatwheelseats .. se ee 0 i 
” cen “6 Weed. 68 00 «0 we en 6 0 5 
Length, centre to centre, of sprin get ece Sere ie oo 
Number of plates in ditto, 1 fate in. thick, and 7 
plates gin. thick by 3in. broad Gees <« we as es COREE 
COMPNIE SEEN g5 es) bs cdi TERU ke! ke 0c) ae « 0 1} 
Coupling ste 
ngth, centre tocentre.. .. .. «2 «+ oe 8 6 
SMR Gi) nd cas gd oe 0a 00 04 
Diameter ,, et oe a a ee 04 

Connecting-rods— 

Length, centre to centre... .. 511 
Dias of pin in crosshead .. 0 8 
n, 

Wheew® ” ” SE ee eee 0 23 
Diameter of coupled wheels, with tires 3in. thick .. 7 0 
ee to — of oa wheels... ° 8 6 

centre 

Craik ane of bogie to driving wheel: 10 0} 
Centre to centre of bearings . ‘“ 40° 
Length of bearings .. .. 08 
Diameter ae 0 i 

” at centre 07 
” seat... .. 0 8 
x Of crank pin 0 t 

Trailing axle— i$ Aree "Te 
Centre to centre of bearings .. - €0 
Length of bearings .. .. 
Diameter ,, a Cae 

» «at wheel seat . 8 it 
” centre ee ie 


Frame plates, steel— 








Distance between 41 
Thickness bic Riinn ® ee 01 
Bearing springs— 
Length, centre to centre .. .. 2. «+ oo os ce os 0 
Number of plates, 1 plate gin. thick, and 10 plates jin. 
thick by 4in, broad oo oo 00 60 kee) a ee an eee 
Camber loaded oa « @@ 
wees in working order.. Tons. Cwt. 
—— Saas 00 0 . B § 
Driving wheels .. ee oe 5 
Trailing ,, ° ee . 2 ee 
Total .. ; eS 
Tender— 
Capacity of tank .. +. « 2650 gallons 
Coalspace .. .. «s «+ about 4 tons 
Wheels— ft. in, 
Diameter, with tires 3in. thick - 40 
Distance, centre tocentre .. 0 
Axles— 
Centre to centre of bearings .. 6 4 
Len of bearin e368 ee 0 10 
Diameter os a 05 
2 at wheel seat 0 63 
Be centre 0 5s 
Frame plates, steel— 
Distance between 6 7 
Thickness .. .. « 0 0% 
Bearing s gs— 
Length, centre tocentre .. .. .. ss se of of oe 0 
Number of mg 1 plate }in. thick, and 14 plates jin. 
thick by 4in. broad si ee ée SE ee ee ee 
Camber loaded ° . 0 4 
Weight in working order— Tons. Cwt. 
mt wheels .. .. om |S 
Os xe 08- 10 1 
Hind ,, ; — 10 8 
Total .. 30 «10 








THE PASSBURG GRAIN SYNDICATE, BURTON. 


On Thursday, December 5th, a party of business gentlemen, 
interested in the economic utilisation of brewers’ grains, 
journeyed to Burton, by invitation of the Passburg Grain 
Syndicate, with a view to assisting at the ceremony of turning 
the first sod in the ground acquired by the Syndicate whereon 
to erect their new central station. The site selected, some three 
acres in extent, is a most eligible one for the purpose, having 
the Midland Railway on one side, and on other sides the North 
Staffordshire Railway and the Derby-road. A direct communi- 
cation from the Midland Railway will connect with a double set 
of rails, so allowing the Syndicate to keep sixty to eighty trucks 
on their own sidings. 

These works when completed will be provided with eight sets 
of the Passburg vacuum drying apparatus, each set weighing 
approximately 30 tons, and collectively capable of an output 
of 120 tons of dried grains per day. At the outset, however, 
only four sets will be installed, with a consequent total output 
of 60 tons, or 400 quarters per day. The contract for these 
four sets has been placed with Messrs. Manlove, Alliott, and 
Fryer, of Nottingham. 

When it is borne in mind that 21 quarters of wet grains 

are required to produce one ton of dried grains, or, in other 
words, that the wet grains contain between 70 and 80 per cent. 
of moisture, and that this is reduced by the Passburg machines 
to very little over 5 per cent., it will be seen that the total 
mass of material to be daily dealt with is considerable; but the 
chief value of the machine lies, not in its capability to deal with 
large masses of material, but in the fact of its operations being 
carried out rapidly, about one hour sufficing for completely 
drying the grains, and at a temperature well below the point at 
which aibumen coagulates, thus insuring a product of the 
highest food value, and which is capable of being kept for 
any length of time without fear of deterioration. As 
showing the value of the product for feeding purposes, we 
may perhaps quote from the report of the chief veterinary 
surgeon of one of the German cavalry regiments, who, after 
carrying out an exhaustive series of experiments with dried 
grains as food for horses, stated in conclusion as follows :—“ Not 
only did all the horses willingly eat the dry beer-grains, but a 
substantial improvement was also apparent in their keep and 
general condition. The subjects selected for the experiments 
became absolutely more powerful. . After these experi- 
ments the assumption that dry beer-grains are only a fattening 
food for horses, and not a strengthening food, has been proved to 
be entirely devoid of foundation.” 
In this connection it may be interesting to state that the 
dried grains can be compressed so as to occupy much less space 
than any other class of food of equal value. After some con- 
siderable experience with these machines Messrs. Guinness find 
that the total cost of drying, including depreciation of 
machinery, is well covered by a charge of 12s. per ton. We 
purpose illustrating the machines in a future issue. 











ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


United States: Trade of Boston in 1888.—Notwithstanding 
the disturbing effect of the presidential election, of commercial 
undertakings, and the deterring influence on particular indus- 
tries of a prolonged state of uncertainty as to the result of pro- 
posed changes in the tariff, the general business throughout the 
consular district shows a satisfactory increase. Imports in- 
creased by £721,927, or 5°1 per cent. over 1887. British im- 
ports increased by £729,046, or 9°1 per cent., and in proportion 
of the whole from 56°45 to 58°6 per cent. British shipping in- 
creased by 2727 tons, or ‘28 per cent., the proportion of the 
whole decreasing from 51°65 to 51°5 per cent. Iron ore, iron 
steel, and manufactures decreased by £42,304, or 3°55 per cent. 
The demand for Scotch pig iron fell off considerably, whilst the 
supply from the Southern States showed an increase of home 
production. Without any sensible decrease in consumption, the 
large output of native furnaces, and consequent competition, 
caused a decline in prices of pig iron and steel rails, which 
lasted to the end of the year. Bar iron and nails were steady 
at a similar reduction. No. 1 pig iron went as low as £3 15s., 
and steel rails £5 7s. 6d. per ton. Bar iron averaged 7s. 11d., 
and nails 8s, 11}d. per keg. Copper was firm at from 
£70 16s. 8d. to £72 18s. 4d. per ton. Pig tin, which was as high 
as £166 13s. 4d. while under temporary contro! of the copper 
syndicate, fell to £75, but subsequently rallied to £103 4s. 4d. 
per ton, at which it remained from June. An attempt to 
corner pig lead failed, and it went down from £21 16s. 8d. to 
£15 4s, 2d., but rose again to £18 15s. per ton. Exports of 
iron, steel, and manufactures decreased by £24,917, or 8°45 per 
cent. Freights from England did not show much variation, 
but those to England rose considerably during the last quarter 
of the year. The general rates on imports were bar iron, 
10s.; pig iron, 3s. to 4s, 6d.; steel rails, 6s, per ton ; machinery, 
7s. 6d. per 40 cubic feet. 

United States: Trade of Chicago in 1888.—The commercial 





history of Chicago for 1888 shows a fair measure of activity, 
despite the fear that the crops of the most important cereals 
would be poor. ‘Trusts have flourished, but the field seems 
exhausted, and the popular feeling is adverse to monopoly. The 
production of iron ore in the Lake Superior region exceeded 
that of 1887, known as the big year, by 5 per cent., and the 
sales by nearly 60 per cent. The total shipments from Lake 
Superior ports aggregated 5,000,000 tons. The tin mines, 
reported to be equal to those of Cornwall, are only in the very 
first stage of development, sufficient capital not having been 
invested. The mines are situated in the Harney Peak, about 
twenty miles north-west of Rapid City on a branch of the 
North-Western road. An English syndicate, the Harney Peak 
Mining and Smelting Company, has been organised with. a 
capital of £2,070,000, and has bought 41,000 acres of claims. 
Over 100 men are employed, ard it is proposed to erect smelting 
works at Rapid City. The ore is said to be concentrated at 
about 60 per cent. of tin. The output of coal increased by 
1,000,000 tons, or 10°75 per cent. The miners received an 
improved price for their labour, about 2$d. a ton, but the 
average price of the coal at the mines has continued to decrease 
slightly, being 4s. 63d. against 4s. 734d. in 1887. The total 
output of Illinois mines during the last seven years has 
been 64,680,225 tons. The average price of mining is 66 per 
cent. of the average value at the mines, four years ago it 
was only 54 per cent. There are three oil wells on the 
Wyoming oil belt, in the southern portion of theterritory. The 
production would be about 800 barrels a-day, but the flow has 
to be checked for lack of means of transport. The wells, which 
are 300ft. deep, produce a lubricating fluid, excellent in quality, 
and possessing but 41 per cent. of illuminating oil. This has 
been used on the Union Pacific Railway, and proved to be very 
valuable. The Omaha Petroleum Company, with a capital of 
£414,000, controls the interests and intends to lay a pipe line 
from the wells into Omaha, Nebraska, whence it can be ship 
east and west. There is reason to believe that the field will 
prove a large petroleum-producing district in the near future, 
and that the wells will be satisfactorily worked, as vast coalfields 
are being discovered in the vicinity. ‘Che difficulties of the rail- 
road problem in the west were much greater than ever in con- 
sequence of increased competition among the carriers, the rail- 
road building having been carried much further than the 
increase of population and settlement. The Canadian railroads 
skirting the United States borders have recently exercised a 
much more important influence on rates south of the border 
than heretofore. The “Interstate Commerce Law” forbids 
charging a higher rate for a short distance than for a long one. 
Thus the American railroads are obliged to keep up their through 
rates or reduce their local rates below a paying point. The 
Canadian lines are consequently able to bid successfully for the 
through commerce between the west and the seaboard. The 
operation of the “Interstate Commerce Law” favours the 
increase of business on Canadian railroads, and will most pro- 
bably restore a part of the American export trade down the St. 
Lawrence. 

United States: Trade of New York in 1888.—The trade of 
this city in 1888 was not marked by any extraordinary events. 
Imports decreased by £6,935,771, or 6°65 per cent. British 
imports increased by £98,315, or “45 per cent., and in proportion 
of the whole, from 21°4 to 22°8 per cent. British shipping 
entering New York decreased by 31,642 tons, or 1°05 per cent., 
but increased in proportion of the whole from 49°85 to 52°15 
per cent. Cutlery increased by £35,721, or 9°4 per cent. Iron, 
pig, decreased by 64,345 tons, or 50 per cent., and increased in 
value from £2 14s, 8d. to £3 0s. 54d. per ton; spiegel by 71,867 
tons, or 61°05 per cent., and in value from £4 7s. 8d. to 
£4 1s. 33d. per ton; other iron by £599,254, or 65°85 per cent.; 
metal goods increased by £10,480, or 2°85 per cent.; steel 
decreased by £494,294, or 59°85 per cent.; tin-plates by 26,173 
boxes, or 1°25 per cent., and in value from 15s. 74d. to 15s. 54d. 
per box; slabs increased by 4596 tons, or 38°6 per cent., but 
decreased in value from £109 0s. 44d. to £102 2s. 7d. per ton. 
Exports increased by £2,434,566, or 3°7 per cent; agricultural 
implements by £41,435, or 9 per cent.; petroleum, crude, 
decreased by 570,677 gallons, or 1°35 per cent., increasing in 
value from 3°35d. to 3°685d. per gallon; lubricating increased 
by 1,922,402 gallons, or 9°75 per cent., and in value from 8°608d. 
to 8 964d. per gallon; refined decreased by 6,497,658 gallons, 
or 2 per cent., and in value from 3°806d. to 3°7924d. per 
gallon. 

United States: Trade of Providence, R.I., in 1888.— The 
business of the year has increased and been generally satis- 
factory ; all classes of goods manufactured here have been in 
active demand, and their manufacture continues without inter- 
ruption. Providence is well-known as an important centre of 
the iron and steel manufacture and trade. Engines, both loco- 
motive and stationary, are shipped to all countries. Machinery 
for all purposes, including the sugar refineries of Havanna, the 
mills of Germany, and for various purposes, is made here. 
These industries have been taxed to the utmost during the 
year, many of them working day and night to fill orders, 








Roya INstrtuTION. —-The following are the lecture arrange- 
ments before Easter:—Professor A. W. Riicker, six Christmas 
lectures to juveniles on Electricity ; Professor G. J. Romanes, ten 
lectures on the Post-Darwinian Period ; Mr. E. Roscoe Mullins, 
three lectures on Sculpture in relation to the Age; the Rev. 
Canon Ainger, three lectures on the Three Stages of Shakespeare’s 
Art; Mr. Frederick Niecks, four lectures on the Early Develop- 
ments of the Forms of Instrumental Music—with musical illustra- 
tions ; Professor Flower, three lectures on the Natural History of 
the Horse and of its Extinct and Existing Allies ; the Right Hon. 
Lord Rayleigh, seven lectures on Electricity and Magnetism. The 
Friday evening meetings will begin on January 24th, when a dis- 
course will be given by Professor Dewar on the Scientific Work of 
Joule ; succeeding discourses will probably be 2" by Sir 
Frederick Abel, Mr. Henry B. Wheatley, Professor J. A. Fleming, 
Mr. Shelford Bidwell, Professor C. Hubert H. . Mr. Francis 
Gotch, Professor T. E. Thorpe, Professor G. F. Fitzgerald, the 
Right Hon. Lord Rayleigh, and other gentlemen. 

OWENS COLLEGE ENGINEERING SocieTy.—The second ordinary 
meeting of the Owens College Engineering Society was held in the 
Court-room of the College on Tuesday, November 26th, Mr. J. B. 
Millar, M.E., in the chair, when Mr. W. Meisehke-Smith, B.Sc., 
read a oy on ‘‘Arches, and a Graphic Method of Designing 
them.” He devoted the first part of the paper to a general over- 
sight of the most remarkable arches’ built from the time of Christ. 
He defined arches, and stated two conditions which must be 
satisfied :—(1) That the voussoirs shall be subjected to compression 
only ; (2) that the force compressing the stone shall never exceed a 
safe working pressure for the particular kind of stone used. He 
next pointed out the great importance of the direction of the line 
of pressure, and showed a — method of obtaining it. The 
essayist also showed graphically the method by which the exact 


amount and weight of backing on every 
found, This he did by omenens 
string. The paper concluded wit! 
of bridges, 


= of the arch can be 
the arch to an inverted loaded 


with general remarks on the building 
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RAILWAY MATTERS. 


Ir is stated that no less than 0°45 per cent. of the sur- 
face of Saxony—25% square miles out of the total of 5,658—-is 
occupied by its railroads, which are closer together than in any 
other European country except Belgium. The railroads cross the 
streets and highways no less than 5134 times, and in 3632 places on 
the level. The number of road crossings over the railroads is 332; 
under, 1170. 


THE annual report of President Pullman, of Pullman’s 
Palace Car Company, contains a great deal of matter of interest to 
the railroad and general public. Briefly stated, it shows assets of 
approximately forty-one millions, with liabilities of twenty-six 
millions, leaving a surplus of about fifteen millions. The company 
is now supplying with sleepers 117,854 miles of the 160,000 miles 
of railway in the United States, a gain of 11,723 during the year. 


Tue West Chicago street railroad tunnel, under the 
Chicago River, in Chicago, is to be let to contract on December 
16th next. The total length will be 1513ft., and the tunnel will be 
30ft. wide and 15ft. 9in. high above rail level. The Franklin-street 
approach es under several seven-storey and basement brick 
buildings. Under the river the lowest point of the track grade 
will be 52ft. below the street de. The contractor must be 

msible for the safety of buildings above the tunnel. Plans 
and specifications are shown at the office of the company at 444, 
N. Clark-street, Chicago, or at the office of S 1 G, Artingstall, 
C.E., the engineer, 23, Rialto-building, Chicago. 

A LARGELY-ATTENDED meeting of the tradesmen and 
inhabitants of Oxford-street and the neighbourhood was held on 
Tuesday at the Marylebone Court-house, Mr, J. H. Donaldson pre- 
siding, to protest against the formation of a railway under the 
centre of the street. The circular convening the meeting set forth 
that the proposed schemes, if carried out, would seriously depre- 
ciate the value of the surrounding properties, and permanently 
injure the trade of Oxford-street. The interruption to the traffic 
during the construction of the line—involving the removal of thou- 
sands of tons of earth—would be so great that it would probably 
cause the ruin of many of the inhabitants on the line. 


Tue French Western Railway between Argenteuil and 
Mantes is supposed to have the heaviest traffic of any line existing ; 
and Saqenalie, during the summer, it has been found necessary to 
suppress some of the goods trains. A relief loop, 47 kilos., or 
twenty-nine miles long, is being made between the above-named 
towns, at the former of which there will be a shunting station. 
The works include a tunnel of 500 m., or 546 yards long, the pierc- 
ing of which is just terminated; and a viaduct of 196 m., or 214 
yards long, with iron girders designed by Eiffel on masonry piers, 
the centre span being 100 m., or 328ft. wide. The works are being 
pushed forward actively, under the direction of M. Bonnet, so as 
to be completed by the end of 1890. The Seine between Triel and 
Mantes will thus have a railway on each bank, like the Rhine 
between Mayence and Cologne, but the new line will be 40 m., or 
131 ft. above the level of the river. 


In a report to the Board of Trade on the collision which 
occurred on the 15th ult., at Wark Station, on the Newcastle and 
Riccarton—single line—branch of the North British ae 
Major-General Hutchinson says :—“ This collision would probably 
have been prevented had the points and signals at Wark been inter- 
locked, onl had the line been worked on the absolute block-system. 
With a responsible signalman, in a proper signal-cabin, there 
would be far less likelihood of a goods guard being able to induce 
him to commit a breach of rules than when both men are together 
on the ground ; and with the block system in operation a signal- 
man would bardly venture to allow a shunt to be made on a single 
line in the face of a passenger train which he knew for a certainty 
was close at hand. Both block system and the interlocking of 
points and signals will, it is satisfactory to reflect, have now, in 
compliance with the provisions of the Act of this year, to be shortiy 
introduced on this line, as well as on others, where they do not 
now exist.” 


A sPECIAL wardmote of the inhabitants of the Ward of 
Cheap was held at the Mercers’ Hall, Cheapside, on Tuesday, for 
the purpose of considering the proposed Central London Railway 
Bill. Alderman Sir James Whitehead, who presided, said he 
thought it their duty to acquiesce in and to support to the utmost 
of their power everything that would tend to give greater facilities 
for travelling to the public generally, but in his judgment all the 
rights and all the interests of those who were concerned ought to 
be fully and amply protected. In connection with the proposed rail- 
way an entirely new departure had been made. In the event of the 
railway not proving a success, there was a possibility of the whole 
responsibility and the whole cost of the maintenance in some way 
or other being thrown upon the rates. That was a principle which 
no body of ratepayers could admit, and he hoped there would be a 
strong expression of opinion throughout the metropolis generally 
against the principle which was involved in that particular clause 
of the Bill. A committee was formed, “‘to take such measures as 
they may think proper in regard to the projected scheme, and if 
deemed desirable to oppose the scheme.” 


Everyroxe has heard of the story of the two goats who, 
meeting on a narrow plank bridge, butted and fought for the right 
of way. A somewhat similar incident, says the New York corre- 
spondent of the Manchester Examiner, took place a day or two ago 
in Brooklyn between two freight trains at a railway crossing. 
Traffic over the latter was delayed for over an hour by the obstinate 
rivalry of the two engine drivers, who having met on the same 
track would neither of them consent to reverse their locomotives, 
and thus make way for the other. The two engines were facing 
one another, and the language of the two drivers was of a nature 
to render the atmosphere in the vicinity redolent of brimstone. 
Every now and then they would interrupt their profanity in order 
to attempt to force each other’s train back. At length the driver 
of the north-bound train saw an engine coming out of the round- 
house, manned by a couple of friends. He immediately signalled 
them, and they came to his rescue by running their locomotive up 
to the rear of his train. Then both driver started their locomotives 
simultaneously, and by their combined strength the south-bound 
train was successfully pushed back, and the crossing cleared. Several 
thousand persons witnessed this contest of a novel and character- 
istically American nature. 


For a long time English people amongst others have 
gone like sheep to coi more or less run by Frenchmen for the 
glorification of themselves and France, and various resolutions 
have been passed. Some of them have been followed up, and we 
have, in consequence, got a jumble and jargon of French terms and 
measures which we did not want. People are beginning tosee now 
that these congresses, at which our business and our measures dis- 
cussed for us by foreigners, are not much use, and the Railroad Gazette 
says: “The leading railroad journals of Austria, as well as Germany, 
declare that it is hardly possible to hope for much practical benefit 
from the International Railroad Congress, which has recently 
closed its third session in Paris. The circumstances of different 
countries vary so that it is not often possible to make direct com- 

risons of experiences, and it is extremely difficult to collect data 
from all the different countries and reach such an understanding 
of them as to render any discussion profitable in the few days that 
the Congress sits. e Congress was called originally at the 
instance of the Belgian Government ; and it is easy to see that the 
Belgian railroads might desire a broader basis of experience than 
their little country could furnish, and might look for assistance to 
their big neighbours on either side. Reports of experience in 
certain definite directions comi from all countries ought, it 
would seem, to have a considerable value, but whether an Inter- 
national Railroad Congress is required in order to collect these on 
@ uniform basis may perhaps be questioned,” 








NOTES AND MEMORANDA. 


In a recent number of the Comptes Rendus is a paper 
on “A Rotating Magnetic Field formed with two Rubmkorff 
Coils,” by M. W. De Fonvielle. A current from accumulators is 
sent through the primary of one coil, the secondary of which is 
connected with that of the other coil, which is in a line with the 
first, and the primary of which may be open or closed. 


Tue rainfall in New York, as observed at the Signal 
Station, has been 6°27in. for the first twenty-three days of the 
month. This exceeds any rainfall in November for the last nine- 
teen years, or since the station was established. The next record 
was in 1877, with 5°48in. for the whole month. The total rainfall 
in New York to November 23rd has been a little over 53in., which 
exceeds by 4in. or 5in. any rainfall in the eleven months since 1870, 


RiFte bullets are now photographed in their course by 
means of the electric spark. The camera is taken into a dark 
room, which the bullet is caused to traverse. As it passes the 
camera it is made to interrupt an electric circuit and produce a 
spark, which illuminates it for an instant and enables the impres- 
sion to be taken. The wave of condensation in the air before the 
bullet and the rarefaction behind it are visible in the photograph, 
and can be studied by experts, thus enabling the form of ball or 
rifle which minimises the resistance of the air to be selected, 


Tue monthly report of the quality of Loch Katrine 
water, prepared by Professor E. J. Mulls, D.Sc., F.R.S., gives the 
results returned in parts per 100,000:—Total solid impurity, 2°8 ; 
organic carbon, °107 ; organic nitrogen, ‘021; nitric nitrogen, -003 ; 
ammonia, ‘000; total combined nitrogen, ‘024; hardness, 1°19; 
chlorine, ‘80. Temperature, 8 deg, ‘1 Cent. = 46 deg. ‘58 Fah. 
The water was sampled on November 15th. 1t was light brown in 
colour, and contained a little suspended matter. The organic 
carbon and nitrogen remain unusually low. 


Ir is stated that the recent crusade against overhead 
wires and high-tension currents in New York has resulted in the 
practical consideration of a system of supplying the public lamps 
by means of a storage battery placed at the foot of each lamp- 
post. The New York Sun says the battery is sufficient to last 
two days of eight hours each, and is furnished with an arrangement 
to cut off the light after the required time of burning. The idea 
is very good, and the lamp-post base may someday be used for 
holding or forming part of a battery, but the question of cost has 
to be considered. 


Ata recent meeting of the Paris Academy of Sciences 
a paper was read of some importance in animal thermodynamics. 
It was on ‘‘Animal Heat and the Heats of Formation and of 
Combustion of Urea,” by MM. Berthelot and P. Petit. In con- 
nection with the production of animal heat the study of urea is of 
special interest, for next to carbon dioxide it is the chief form 
under which carbon is eliminated from the system, while almost 
all the nitrogen is eliminated as urea. Hence, it is important to 
know how the production of urea in the organs is related to the 
heat of formation of urea, and of the substances from which it is 
derived. In the present paper the authors deal with the first 
problem, for the heat of combustion of urea in free oxygen has 
not yet been measured. Three concordant combustions in the 
calorimetric bomb yielded 151°8 C. per gram-molecule, and the 
molecular heat of solution of urea at about 11 deg. C. is found to 
be — 3°58 C., whence the heat of formation of urea is 80°8 C., and 
of its solution in water or urine is found to be+77°2C. In another 
paper in continuation of the above, the author discusses the ques- 
tion of the heat liberated by the action of oxygen on the blood. 
The quantity thus set free, referred to the molecular weight of 
oxygen (O. = 32 gr.), is found, by the extremely delicate experi- 
ments here described, to average 14°77 calories. 


Tue wood used in Japan for lacquer work is a light 
coniferous one known as Axnoki, and is prepared to receive the 
lacquer in various ways. Forinferior work it is covered with paper, 
but in the finer qualities of lacquer work paper is not used. ‘The 
wood is first carefully smoothed, all joints and imperfections are 
filled, as with putty, with the raw tough lacquer mixed with rice 
paste, which soon hardens so that it can scarcely be cut with a 
knife, The whole is then covered with a mixture of inferior 
lacquer and coarse yellow powder, and is left afew days in the 
open air to dry, after which it is placed in a moist-air closet to 
harden. A hard, gritty surface is thus obtained for the next coat. 
The next process is to cover the whole with two evenly spread coats 
of lacquer mixed with a fine ochre powder, so as to get an even, 
smooth-grained surface for the subsequent work. This is ruobed 
dewn with a stone, and the parts which are not to receive any 
decoration are ready for the finishing applications of the lacquer. 
The other parts are covered with two coats of black lacquer; the 
first, applied with a broad brush, dries with a brilliant, reflecting 
surface ; when this is quite bard the second coat is applied, and on 
this the designs are impressed. In Wakasa ware there is no paint- 
ing or drawing ; the white decoration is applied by dropping egg- 
shell powder skilfully by hand here and there, and other designs 
are produced by pressing various forms of leaves on the soft sur- 
face. To yet the surface completely smooth again is the next 
operation, and then a transparent lacquer, coloured yellow, is 
applied with the object of affording a yellow ground for the gold 
which is to follow. This is covered by successive costs of the same 
lacquer until a smooth surface is again obtained, beneath which are 
the gold and decorations, 


At the meeting of the Physical Society on December 
6th a paper was read on the ‘‘ Electrification of a Steam Jet,” by 
Shelford Bidwell, F.R.S. The author showed that the opacity of 
steam issuing from a nozzle is greatly increased by bringing elec- 
trified points near it, and that its colour is changed to orange brown, 
Electrified balls and discs, when placed in the steam, produce 
similar effects, and when these are connected with an influence 
machine at work the decoloration of the jet rapidly responds to 
each spark. On examining the absorption spectrum of the un- 
electrified jet, little or no selective absorption was detected, but 
on electrification the violet disappeared, the blue and green were 
diminished, and the orange and red remained unchanged. From 
these results the author concludes that electrification causes an 
increase in the size of the water particles in the steam, from some- 
thing small compared with the wave length of light, to about 
sobooin. in diameter. Allied phenomena with water jets have 
been observed by Lord Rayleigh, who found that a straggling 
water jet is rendered much more coherent by bringing a rubbed 
stick of sealing-wax near it. These observations are of consider- 
able meteorological interest, for the steam jet phenomena go far 
towards explaining the cause of the intense darkness of 
thunder-clouds, and of the lurid yellow light with which that 
darkness is frequently tempered. After making his experiments 
the author learnt that similar observations had recently been made 
by the late Robert Helmholtz, who viewed the steam jets by 
reflected light against a dark background. On electrification the 
jets became much better defined and presented diffraction colours, 
Luminous flames also produced similar effects, and Mr. Bidwell 
has found that glowing touch paper is equally efficient. Helm- 
holtz conjectures that the sudden condensation may be due to 
molecular tremors or shock imparted by the electrification, upset- 
ting the unstable pe mepae of the supersaturated vapour, just as 
a supersaturated saline solution is suddenly crystallised when dis- 
turbed. Another hypothesis suggests that condensation is caused 
by the introduction of solid matter into the jet by the exciting 
cause, thus providing nuclei upon which the vapour may condense. 
On reading Helmholtz’s paper the author tried the effect of gas 
flames on water jets, and found that when lumi they infil d 
the jet considerably, whereas non-luminous flames had no appreci- 
able effect. He also found that luminous flames are positively 
electrified, and demonstrated this before the meeting 
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MISCELLANEA, 


Ir is said that a Portuguese line of light draught 
steamers is being organised to trade regularly on the rivers 
Zambesi and Shiré, 


Tuk leasehold property known as Poplar Dry Dock 
was sold by Mr. Bradshaw Brown by public auction at the Mart 
on Thursday, the 5th inst., for the sum of £12,900. 


WE are informed that Messrs, Bradley and Craven, 
Wakefield, have been awarded the only gold medal for brick 
machinery at the late Melbourne Exhibition. The official infor. 
mation is only just published, 


Tue Times announces the death of its able manager, 
Mr. John Cameron MacDonald, after an illness of eleven weeks, 
Mr. MacDonald was born at Fort William in June, 1822. He was 
personally identified with great improvements in printing 
processes and machinery, including the ‘* Walter Press,” 


Tue Lphemeris of Athens reports that a number of 
coffers, containing 30,000 gold and silver Spanish pieces of the 
year 1666, have been hauled out of the sea near the island of 
Andros. Six bronze cannons were found near the coffers, and it 
is concluded that the whole came from the wreck of a Spanish 
man-of-war, 


Ir is stated that a clerk in a dry goods store in Eighth- 
avenue, New York, was instantly killed by electricity on the 30th 
ult. While moving a show case of metal mounted from the side 
walk, the electric circuit was completed by some portion of this 
metal touching the carbon of an electric lamp hanging in front of 
the store. The unfortunate clerk, whose name is Henry Harris, 
gave a loud cry and fell dead. 


Tue Chilian Government, having resolved to undertake 
waterworks on a large scale, have commissioned Senores A. Ii, 
Salazar and Carlos Newman, of the Laboratory of the Naval School 
at Valparaiso, to investigate the water systems of Europe. ‘heir 
report, together with a chapter on ‘‘ The Bacteria of Water,” con- 
tributed by Dr. Rafael Blanchard, secretary of the Zoological 
— of France, is about to be issued by Messrs. Burns and 

ates, 


A coLLEcTIon of Chinese tools has just been ‘forwarded 
by Lord Salisbury to the Sheffield Chamber of Commerce as speci- 
mens of the implements commonly in ase in the Empire. ‘They 
include hoes, rakes, sickles, Xc., and have been sent by Consul 
Hurst from the district of Kin Kiang, in the province of Kiangsi, 
The tools, which are being exhibited in Weston Museum, are 
exceedingly primitive, and but ill adapted for agricultural 
purposes, 


Tue Shettield Corporation have decided to spend 
£80,000 in the erection ot municipal buildings on a site acquired 
some time since; 179 plans have been sent in, and these are 
being adjudicated upon by Mr. Waterhouse, London, the assessor, 
who has to select six, the authors of which will be required to 
send in finished drawings, for which they will be paid £100 each, 
the successful competitor agreeing to his £100 going towards his 
commission, 


Tue Committee, consisting of MM. Capper, Cousin, 
Yermain, Lagout, and Nizat-Pioche, charged by M. Brunet, liqui- 
dator of the Panama Canal Co., with investigating the prospects of 
that enterprise, embarked for Colon on board the Amérique, at 
Saint Nazaire, on 10th inst. They hope to be able to report 
favourably as to the project of M. de Lesseps, but wil! not hesitate, 
if they find that the works have absorbed all the funds in hand, to 
advise the shareholders to abandon the undertaking. 


Tne Cutlers’ Company have decided to send a deputation 
to the Marquis of Salisbury to impress upon his lordship and the 
Government the necessity of making a special effort to secure the 
adoption of the principles of the Merchandise Marks Act, with regard 
to indications of origin, at the ensuing conference at Madrid, in Apri! 
next, and to request his lordship, having regard to the urgency of 
the case, to send one of her ones Ministers at the head of the 
representatives of this country at Madrid. The Corporation, the 
Chamber of Commerce, and the Federated Trades Council are to 
join the deputation. 


Ir is reported from Teheran that the Shah, after his 
return from Europe, gave orders for carrying out a number of im- 
provements, the necessity for which had long been felt. He is 
represented to have said that the time had come for entering on 
an era of general progress. Asa beginniny, the sanitation of the 
capital is to be taken in hand, Several streets are to be pulled 
down to make room for new buildings. A complete network of 
practicable roads is to be constructed between the Persian Gulf 
and the basin of the Karun River, and the river itself is to be 
properly regulated without loss of time. A number of foreign 
engineers have been engaged to carry out these improvements. 


THE Prefect of the Seine has just issued a decree for- 
bidding the use of spring water for any but domestic purposes. 
For the future Seine water is to be used for the watering of all 
streets and gardens, the washing of carriages and carts, and in 
manufactories, stables, kc. The violation of this rule will lead to 
a prosecution, and all who require water for anything but purely 
domestic purposes must make an application for a supply of 
Seine water. The object of the decree is to economise the potable 
water, which runs short every year immediately the summer 
weather sets in, This year the dearth of water fit to drink began 
as early as the end of April, and all the districts of Paris were in 
turn reduced to a supply of Seine water, which is most impure, 
The prefectorial decree is arbitrary, but Parisians will not complain 
if only it results in their having a constant, and not an intermittent 
supply of potable water. 


WHEN we described the very ingenious methods of 
obtaining continuous current without the use of commutators, 
devised by Mr. Nikola Tesla, says the Electrical World, we were 
prepared for some attention, but hardly expeeted the interest 
which this publication seems to have aroused among electricians. 
The articles which we have already printed, and those that appear 
in our columns this week, are plain proof that this idea, which has 
lain dormant in the minds of many, is one which is specially attrac- 
tive at the present time, and that some practical solution of the 
problem, if not already in existence, will soon be found. The 
methods described by Mr. E. E. Ries are of considerable in- 
terest, and are somewhat different from those employed by 
Mr. Tesla, so far as his work has been published. This is again 
one of those remarkable coincidences in which inventors have been 
labouring to accomplish the same idea independently of each other, 
and have arrived at the goal by analogous methods, 


Tue sudden and unexpected death of Mr. Thomas 
Hetherington of the well-known firm of Hetherington and Co., ma- 
chinists and engineers, of Manchester, which took place on Wednes- 
day, has caused very general regret throughout the district. Mr. 
Thomas Hetherington was held inthe highest possible respect both as 
a talented engineer and as a thoroughly upright and conscientious 
man of business, and only a week back he was present on the 
Manchester Exchange, apparently in his usual health, The firm 
of Hetherington and Co, has been in existence in Manchester for 
something like half a century. It was established by the late 
Mr. John Hetherington, in small premises in Store-street. With 
increasing trade larger works were built in Pollard-street, Ancoats, 
and ultimately two large separate establishments were carried on, 
one devoted to textile machinery, and the other to general engi- 
neering work and machine tools. In both these departments the 
firm has long held a very high reputation, and at the present time 
they give employment to something like 1000 men, 
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PARIS.—Madame Boyveau, Rue de la 

BERLIN.—Asuer and Co., 5, Unter den 

VIENNA.—Messrs. GeroLp and Co., Booksellers, 

LEIPSIO.—A. TwietmeveEr, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street, 
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PUBLISHER'S NOTIOE. 


#,* With this week’s number are issued Two Supplements, one a 
Four-page Engraving of the completed Forth Bridge from the 
North-West; the other a T'wo-page Engraving of the Express 
Locomotive Engine exhibited at Paris by the South-Eastern 
Railway Company. Every copy as issued by the Publisher con- 
tains these Supplements, and subscribers are requested to notify 
the fact should they not receive them. 
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expensive. We intend, however, to still use concrete. What we require 
is something inexpensive to mix with the concrete to make it hard, and 
at the same time tough, and with a certain amount of elasticity, and 
durable. The site is a dry one, and of hard clay. Area to be covered, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for Tux Enorvesr, or containing ques- 
"tions, should be accompa: the name and address of the writer, not 








nied 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y vu 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to k i 

*.* In order to avoid trouble ond confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be i ete 
envelope legibly directed by the writer to himself, and bearing a rm 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

U. F. R.—The statue was not illustrated in Toe ENGINEER. 

=> = (New Southgate) —Try any of the makers of bicycles on Holborn 

"iaduet, 

A. anp T.—We must refer you to the Patent-office authorities. We only 
reproduce the official list. 

Press.— You will not break the shast; you will spring it. We should suggest 
that you increase the diameter to bin. at the steel castung end, tapering to 4in, 
at the other end. 

8. D.—/f you cannot use electricity you must resort to reflection. It would 
not be difficult to arrange a couple of small mirrors to throw light down the 
tube. The little instrument used for examining the insides of rifle barrels 
seems to be much like what you want, 

J. B.—The words “‘a current of 200 volts” mean a current with a potential 
of 200 volts, the word “potential” being understood. Our statement 
regarding the disintegration of insulation is based on experiences, details 
of which we are not permitted at present to make public. In one case a 
cable guaranteed to carry a certain current with a wry high potential, com- 
plies with the guarantee with a continuous current ; but with an alternating 
current it will not carry half the guaranteed amperes. 

Liquip Metre — You cannot see or buy a provisional specification. You 
can obtain a copy of any complete specification from the office for the sale 
of Patent-office publications, Cursitor-street, Chancery-lane. You must 
state the number and the year. The prices vary with the dimensions of the 
specification, from about 8d. up. Some little delay takes place between the 
completion of the patent and the publication. During this time you can 
see the original at the Great Seal Patent-office, Southampton-buildings, on 

. payment of a fee of one shilling. 











TAPIOCA MACHINERY: 
(To the Editor of The Engineer.) 


Srr,—Will you allow us to inquire in your columns for the names of 
makers of tapioca machinery ? F. 8, 
Birmingham, December 6th. 





HAND POWER SOAP POWDER GRINDING MILL. 
(To the Editor of The Engineer.) 

S1r,—I am in want of a small mill to grind a soap powder, and have 
tried several makers of mills, but cannot get what I require. I can _ 
them for steam power, but I want it for hand. A coffee mill is being 
used, but that clogs occasionally, and is not fastenough, Can any reader 
give me the name of a maker of a suitable machine ? T. ©. D. 

December 10th. 





COAL IN WALES. 

(To the Bditor of The Engineer.) 
Sir,—In your impression for N ber 29th, under the head of “ Wales 
and Adjoining Counties,” you state that Messrs. Lancaster and Co. are 
working a good layer of coal at Llwydcoed, in the Aberdare Valley. I beg 
leave to correct this. Messrs. Lancaster, Speir, and Co. are working this, us 
also all the — in Monmouthshire owned by the South Wales Colliery 
Company. have also opened x: mine at Resolven, and have a pros- 
perous mine, ys, ‘Aberdare. e Lancaster and Co, to which you 
refer have their mines at Blaina. J. W. Surcrirre, 

South Wales Colliery, Cwmtillery, R.8.0., Monmouthshire, 

December 7th. 





WORKSHOP FLOORS. 
(To the Bditor 0, The Engineer.) 

§1r,—Could any of your readers kindly recommend us the best kind of 
flooring suitable for a hine and ti with heavy weights 
passing over it? We intended using wooden blocks 4in. thick resting on 
6in. of cement concrete, but on going into costs we found wood too 
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Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in uence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


- Letters relating to Advertisements and the Publishing Department of the 


paper are to be addressed to the Publisher, Mr. Sydney White; ais ether 
ters to be addressed to the Editor of Tux EncinzEr. 





MEETINGS NEXT WEEE. 


Tue InstiTuTion oF Crvi, Enoingers.—Tuesday, December 17th, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘‘ Ou the 
Triple-expansion ag and Engine Trials at the Whitworth Engi- 
neering Laboratory, Owens College, Manchester,” by Professor Osborne 
onaie. 

CIVIL AND MECHANICAL Enoineers’ Socrety.—Wednesday, December 
18th, at the Westminster Palace Hotel, Westminster, at 7 p.m. Paper to 
be read and discussed :—' Percussive Rock Drilling Machinery,” by 
Mr. R. Bolton. 

Junior Enorxerrino Sociery.—Thursday evening, 19th inst., visit the 
Brush Electrical Engineering Company’s Works, Belvedere-road, 8.E., 
meeting at the entrance at 6.30. 

Society or Arts.—Mondsy, December 16th, at 8 pm. Cantor 
lectures: ‘‘Modern Developments of Bread-making,” by Mr. William 
Jago.—Wednesday, December 18th, at 8 p.m.: Ordinary meeting. 
‘*London Sewage,” by Sir Robert Rawlinson, K.C.B.; Professor Sir 
Henry E. Roscoe, F.R.S., M.P., in the chair. 

METEOROLOGICAL Sociery.—Wednegday, 18th inst., at 7 p.m. Papers 
to be read :—* Report of the Wind Force Committee on the Factor of the 
Kew Pattern Robi A ter,” drawn up by Mr. W. H. Dines, 
B.A., F.R. Met. Soc.; ‘‘On Testing Anemometers,” by Mr. W. H. Dines, 
B.A., ¥.R. Met. Soc.; “On the Rainfall of the Riviera,” by Mr. G. J. 
Symons, F.R.S.; ‘‘ Report on the Phenological Observations for 1889,” by 
Mr. Edward Mawley, F.R. Met. Soc. 

Norrts-East Coast InstiTUTION OF ENGINEERS AND SHIPBUILDERS.—The 
third general meeting of the Institution will be held in the Lecture 
Hall of the Literary and Philosophical Society, Newcastle-upon-Tyne, on 
Monday, December 16th, at 7.35 p.m. (1) Minutes of the last general 
meeting will sub: for confirmation. (2) The ballot for new 
members will then be taken. (3) Mr. J. C. Spence will read an appendix 
to his paper on “The Strength of Boilers.” (4) Discussion on Mr. J. C. 
Spence’s paper. (5) Mr. Charles B. Casebourne will read a paper on “ The 
Construction of Marine Boilers with a view to the Use of Higher Pres- 
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THE GAS STOKERS’ STRIKE, 


Tue strike of the stokers of the South Metropolitan Gas 
Company presents peculiarities which differentiate it from 
the other strikes which have more or less harassed trade 
during 1889. These peculiarities deserve very careful con- 
sideration by the inhabitants of London and the working 
population of the country in general. It is a remarkable 
strike, in that the men have turned out rather than accept 
a benefit. A very considerable school of political econo- 
mists hold that the true way to maintain peaceful rela- 
tions between labour and capital is to give labour a share of 
the profits instead of wages. We may say here that we have 
seen the scheme tried repeatedly, and the result has in the 
long run always been failure in this country. Instances 
indeed, are not wanting in which strikes have taken place 
in co-operative mills—that is to say, in mills where the 
workers owned all the capital. The South Metropolitan 
Gas Company wanted its men to have a share in profits, 
and the men struck in consequence. This is one of the 
events which drive the political economist to despair. 
That a strike should occur from such a cause is entirely 
opposed to politico-economical theory. So much the worse, 
we hold, for the theory. One of the weakest points in the 
science of political economy is that it takes no thought for 
sentiment. It forgets that the likes and dislikes of 
humanity are, after all, the most powerful factors in the 
conduct of national as well as family life. In theory the 
gas stokers should have snapped at the chance of obtain- 
ing a substantial bonus; but in point of fact they regard 
the giving of the bonus with profound suspicion. They 
see in it an attempt to overturn the Gas Stokers’ Union. 
It is outside our purpose now to consider whether this 
assumption is or is not well founded. We believe that the 
men are mistaken, but this is beside the question. 
Indeed, it matters nothing whether the strike is or is not 
justifiable. That in no way affects what we are about to 
say. It cannot in any way modify the special aspects of 
the strike to which we desire to call attention. 

Certain individuals are employed in providing the 
people of Great Britain with the necessaries of life; 
others supply luxuries ; others, again, commodities which, 
although necessary, can either be consumed in smaller 
quantities than usual, or not at all, for a time. Now, in 





all great cities gas has come to be a necessary of life— 
that is, of lifeas it is lived under metropolitan conditions. 
We need not write platitudes to show what the conse- 
quences would be if London were left without gas. The 
great gas companies have grown up gradually from very 
small beginnings until they represent enormous interests, 
not those of the shareholders, and are loaded with tre- 
mendous responsibilities. The men employed in the pro- 
duction of the necessaries of life stand on an entirely 
different footing from men not soemployed. We have 
in such cases relations to consider other than those of 
labour and capital. If the hands in a cotton mill or a 
boiler shop turn out, the inconvenience, loss, and injury 
ensuing fall on a very tiny section of the public. The 
ae are the men attacked, and their neighbours can 
look on at the conflict with equanimity. There is nothing 
in common between such an‘ everyday strike as this and 
the refusal of the London gas stokers to work. The gas 


| companies in such cases take an entirely second place. The 


men are really inflicting harm, not on their direct em- 
ployers, but on many thousands of individuals who, if 
the stokers can have their way, will be deprived of a 
necessary of life. The men striking at the Old Kent-road 
works are not injuring Mr. Livesey, but the inhabitants of 
an enormous district. It is in this way that a gas stokers’ 
strike stands apart from strikes in shipyards, and mills, 
and ironworks, These places produce what can be done 
without for a time, or altogether. If ships are not to be 
had on the Clyde, or pig iron in Cleveland, both can be 
got elsewhere ; but if the district supplied by the South 
Metropolitan Company is deprived of gas it cannot get 
gas elsewhere. ‘The public concerned will therefore 
refuse to tolerate actions which will end by leaving miles 
and miles of streets in the dark. 

We come now to another aspect of the question. This 
is a free country, and neither the Metropolitan Gas 
Company nor the public at large has any right or legal 

wer to compel a man to work for wages or under con- 
ditions which he deems unsatisfactory. Nothing can be 
clearer than that the gas stokers have a perfect legal and 
moral right to refuse to work individually or collectively 
if they think proper, only they must, of course, work 
their notices out. Ifamap has promised to give a week’s 
notice, he must work out his week before he goes. This 
is clear; and if he is guilty of a breach of contract, he 
can be punished. But assuming that there is no breach 
of contract, then he is free to go. But the gas stokers 
are by no means content with this. Nothing is further 
from their intentions than quitting the works at 
Vauxhall or the Old Kent-road to make room for others. 
They are fairly explicit on this point. “We will not 
work ourselves,” they say, “and we shall take very good 
care that no one else shall.” That is what they say, only 
they use a much stronger word than “very.” The gas 
company has, as we have said, grave responsibilities, and 
we have heard it argued that the company is bound to 
give way to the men, rather than that the general public 
should suffer. This is simply foolishness. The company’s 
officers state that if they are allowed a free hand there will 
be ey of gas forthcoming. They are ready to comply 
with all legitimate demands for gas. Under these circum- 
stances the public are bound to support the company. 
This is not, be it observed, a case of sweating, or 
tremendously long hours, or grinding poverty. There is 
no demand at all for pity. The strikers do not complain. 
They do not ask for more wages, or shorter hours. They 
want to put down free trade in labour. That is the 
platform on which they are fighting, and that is pre- 
cisely the platform which the public at large will over- 
throw. A few hundred men assert that they will leave 
a large section of this vast metropolis in darkness unless 
their demands are complied with. The very assertion is 
intolerable. Mr. Livesey states that he has no difficulty 
whatever in getting men to take the places of the strikers, 
provided proper police protection is afforded. If the 
police do not suffice, then beyond question the aid of the 
military should be invoked. In no other civilised 
country in the world would a handful of men be per- 
mitted to do the mischief the gas stokers contemplate. 
In the United States the strong arm of the law would 
make short work of intimidation. We believe that 
precisely the same feeling will operate in London, and 
that the voice of public opinion will prove far too strong 
for the South Metropolitan stokers. 

The strike at the docks was a very different affair. 
Much money was injudiciously given, because the sympa- 
thies of the charitable were aroused. Those who gave 
money and encouragement were in no wise affected ; this 
strike did ‘not touch them in any way. They did not eat 
or drink less, or sleep shorter hours, They derived a 
gentle pleasure of the Little Jack Horner type from the 
giving away of shillings, or even pounds, and there was 
nothing to countervail that pleasure. But the gas strike, 
if carried out in the way the men desire, will be very far- 
reaching in its effects. It will be extremely unpopular. 
Even the most rabid advocate of the claims of labour dces 
not like being left in the dark. It is wholly improbable 
that any resident in South London will subscribe a half- 
penny for the benefit of those who do their best to plunge 
the district in gloom. The gas stokers will do well to bear 
in mind that they will have to fight that which is very 
much more powerful than a company—their battle will be 
with the public at large, and there can be but one end to 
that. Anendeavourof asimilar kind was made inthe United 
States to disorganise the whole railway traffic of the con- 
tinent. The strikers were to be counted by thousands— 
not by hundreds. They used great violence, did serious 
mischief, and were defeated at every point.. The South 
Metropolitan stokers will do well to take the lesson to 
heart. The Manchester stokers have tried the experi- 
ment. The end has been disastrous failure. 


ENGINEERING EDUCATION AND JAPANESE ENGINEERS. 
THE so-called popular outcry for technical education 


appears to have subsided a little, but it is none the less 
certain that it will be brought to the front ere long by 
those well-meaning, but mistaken, people who imagii e 
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that the only way in which this country can hold her 
ition as the chief manufacturing centre of the world is 
y amore universal extension of the South Kensington 
system, combined with laboratory practice. We have all 
ong upheld the necessity of a thorough training in the 
theory of his profession or trade, for the engineer ; but at 
the same time, we have always valnteioal 4 and do still 
maintain, that a man cannot learn to be an engineer in 
the laboratory, but only by years of hard work in the 
workshop, in the drawing-office, and in the field. We 
recognise the value and the necessity of both theoretical 
and practical education for engineers, but we deny that 
the latter can be obtained to anything like a sufficient 
de inthe manner indicated by the promoters of the 
technical education craze. Asan example of the system 
which these gentlemen would have us adopt, we may 
instance Japan. In that country we have a very com- 
plete course of theoretical and technical cramming, but 
the education of the so-called engineer ceases, to all intents 
and purposes, after he leaves college with his degree; the 
authorities in Japan not considering it necessary for the 
would-be Japanese Telford or Stephenson to have any 
practical training whatever. 

When a youth graduates from the Tokio Engineering 
College, he is qualified in the eyes of Japanese education- 
alists to construct a Forth Bridge or to overhaul a sewing 
machine. That these ideas of the all-sufficiency of a 
theoretical training should have taken such hold of the 
Japanese is not to be wonderedat, seeing that thegentlemen 
who have from time to time gone out to Japan from this 
country as professors have with a few exceptions been men 
of little or no practical experience in the various branches 
of the engineering profession—a failing, by the way, not 
unknown among professors in our own country. These 
men have, to a very great extent, been su ed in the 
teaching of the profession by Japanese who, having excel- 
lent memories, have acquired all that text-books can 
impart to them, and are no doubt well qualified to retail 
the information so gained to the students who attend 
their classes. They are, however, men totally devoid 
of all practical experience whatever, and the result 
has been that the student, having imbibed all 
the knowledge the professors could impart to him 
—and, be it remarked, the Japanese student regards 
his professor or teacher as a man perfect in his 
profession—-and having taken to pieces and put 
together, cleaned and repaired the various machines in 
the college workshops, he, the student, after receiving his 
degree, regards himself as a full-fledged engineer. This 
notion of the all-sufficient training obtainable at college 
by an engineering student appears to permeate all the 
official classes in Japan, and the word “engineer” in the 
Japanese vocabulary has a very extensive meaning. The 
term includes the civil and military branches of the pro- 
fession, together with all the sub-branches, mechanical, 
gas, water, railway and dock engineers, draughtsmen, 
professors of engineering, the youth just leaving college, 
and men who have had the experience of half a lifetime. 
The designer of a Forth Bridge or a ship canal is an 
engineer, consequently the youth leaving college with 
high-class certificates, and no doubt a good theoretical 
training, is, in the opinion of the Japanese, quite capable 
of designing and constructing either the bridge or the 
canal. That they cannot distinguish between the different 
branches or grades of the profession in the manner we do 
is instanced by numerous examples where foreigners are 
concerned. Mechanical engineers are asked to design 
water supply and sewerage works for cities, and military 
engineers to do the like for harbour and dock works. 

e Japanese never thinks it necessary to inquire into the 
practical experience an engineer may have had in any par- 
ticular branch of his profession, as he has not yet realised 
the immense value of a practical training for an engineer. 
The student fresh from college is expected to have as 
much engineering knowledge as the expert brought out 
from Europe on a large salary. His advice is frequently 
sought for, and sometimes even taken, in preference to 
that of the foreigner, if he can show on paper that the 
work in question can be more economically carried out 
than by the proposal of the more experienced engineer 
from abroad. 

The result of this system is apparent to any engineer 
who has travelled in the interior of Japan, and seen 
some of the works carried out under the charge of 
Japanese engineers—that is, of those men trained under the 
system of education now criticised ; for there are a few 
Japanese ne who have been practically trained 
under Englishmen in the earlier days of Japanese modern 
history, and there are also a few—but very few, we are 
afraid—who have travelled abroad, and thereby gained 
valuable practical experience. At the present time—so 
much the worse for Japan—there are not half a dozen 
English engineers who are entrusted with the responsible 
charge of works, and of those who have such a position 
we cau instance one who declines at any price to have 
ome -trained man as his assistant. He prefers to take 
them 
foreign engineers who yet remain in Japan are merely 
“ books of reference,” to be opened when found necessary 
by a Japanese colleague. 

We have recently read, in Yokohama papers, of damage 
to lately opened railways by floods, and we have heard of 
new roads with the easiest of gradients formed at con- 
siderable expense, but with nothing on their surfaces but a 
few inches of gravel mixed with clay. The engineer-in- 
re knew how to set out and grade the road—this was 
taught him at college; but he knew not the necessity and 
value of our old friend “Macadam.” We hear of 
embankments 30ft. high with perfectly formed slopes on 
the top of culverts made of 2in. deal boards on rough 
triangular frames; and in Japan, be it remembered, 
timber has only one-half the life it has in Europe, owin 
to the moisture in the atmosphere. We know of rail 
ways having accurately laid curves and gradients, but 
with the permanent way execrably laid down with 
ballast composed of a mixture of earth and stones, and, 
as a consequence, one half of the sleepers quite rotten; 


fore they are educated as engineers. The few | 





and we know of timber bridges with every member 
correctly proportioned to the strain which it had to 
sustain, but ruined for the want of the proverbial 
“ha’porth of tar” at the joints and round the bolts. By 
his works do we judge the engineer, and in Japan 
we find the college-trained sample wanting in 
all practical and useful respects. It is age | fair ge * 
to give the college man a bad name all round. In 
Japan he knows all that Rankine or Goodeve can 
teach him ; has strings of formule at his fingers’ ends; has 
a fair knowledge of surveying and levelling, and during 
his stay at college has acquired a strong affection for 
instruments of all kinds and shapes. Give him a 
theodolite and he will undertake a_ trigonometrical 
survey or set out a stable in your back en; only he 
is of no use without the instrument in either case. H 
has also acquired at college a most unbounded faith in 
his own abilities ; but whether this is the result of his 
training or the natural outcome, of his Japanese origin 
we are unable to say. His college training and 
laboratory experience enable him, in his own estimation, 
to carry out all kinds of engineering operations, such as 
English engineers can only ~~ to aspire to after years 
of hard, practical work. e could give numerous 
examples of the amusing conceit and the utter incapacity 
of the college-trained engineer as he is met with in 
Japan; but we think enough has been said to throw 
grave doubts upon the efficacy of the educational system 
as adopted in that country, and to show the absolute 
necessity for practical training. 

We do not wish to appear hard on the Japanese, as 
they have made considerable educational progress during 
the last twenty years. We might almost say with truth 
that their progress had been too rapid; but we must 
“re of men and things as we find them, and we fear 

at a system of theoretical cramming is a 
rock ah in the way of Japanese progress, and unless 
steps are soon taken to remove it, the result will prove 
disastrous to the industrial welfare of that country. We 
trust the Japanese authorities are aware of the defects 
here criticised; if not, we hope that they will not feel 
hurt at our thus bringing the matter under the notice of 
the engineering world. The sooner they institute reform 
the better for Japan. Nowhere, it seems to us, is the 
want of some system of practical training more apparent 
than in that country; and if the supporters of the 
technical education craze would only visit Japan, their 
eyes would be opened to the great advantages attending 
some system of apprenticeship, similar to that which has 
raised Great Britain to the premier place among the 
manufacturing nations of the world. 





ELECTRIC LIGHTING DANGEBS. 


How far electric lighting may or may not be dangerous is a 
question rapidly assuming very great importance. We dealt 
with certain aspects of this question in our last impression, and 
the latest advices from New York supply a practical, although 
unintentional, comment on what we have written. Another 
death occurred on Tuesday, and a post-mortem has been held. 
The burns upon the palm of the hand showed that the current 
entered through the nippers used to cut the wire. The exit 
was disclosed by burns upun the forearm where it rested upon 
another wire. Although the direct path was scarcely one 
foot long, yet the heart and lungs showed numerous hemor- 
rhagic punctures, characteristic of death by electricity. It 
may be asked why was the workman so foolish as to cut a 
wire with a current passing through it. The remarkable fact is, 
however, that the wires were not coupled to a dynamo at all. 
This was, in effect, just such a death as we stated might possibly 
be produced by induction. Professor Jamieson, of Glasgow, 
delivered on Monday night, to the Insurance and Actuarial 
Society of Glasgow, a lecture on “Fire Risks, &c., Due to 
Defective Installations of Electric Lighting and Defective 
Lightning Conductors.” The discussion which followed was 
principally remarkable for the wide diversity of opinions 
expressed by the electricians present. Almost the only point 
on which they harmonized was in condemning the rules of the 
fire insurance offices. The whole subject needs careful investi- 
gation and most cautious treatment. Very little isreally known 
on the subject, whatever certain electricians may think proper 
to urge to the contrary. 








LITERATURE. 


The Forth Bridge in its Various Stages of Construction, and 
compared with the most Notable Bridges of the World. Edin- 
burgh : R. Grant and Son. 1889, 


ALTHOUGH the name of the author does not appear on the 
title-page of this handsome volume, descriptive and illus- 
trative of the greatest piece of bridge engineering the 
world has seen, it appears from the “ introduction” that 
he is Mr. Philip Phillips, son of Mr. Joseph Phillips, of the 
firm of Tancred, Arrol, and Co., the contractors for the 
work. He has, during the progress of the bridge, taken 
an enormous number of A moma from which the 
large selection reproduced by the photophane process has 
been made for the fifty-four large plates which, each with 
one or several views of the Forth or other bridges, illus- 
trate this book. Most of these plates are occupied with 
one view, but a considerable number, commencin 6 with the 
two first, contain several views which comprise likenesses 
of Sir John Fowler, K.C.M.G., and Mr. Benjamin Baker, 
M. Inst. C.E., the engineers of the bridge, and of Mr. W. 
Arrol, the very able engineering contractor, who has built 
the new Tay and the Forth Bridges, and of Mr. Phillips, 
one of his partners in the Forth work. 

Commencing with a general view of the bridge, from a 
sketch by the author, the photographic plates pictorially 
describe the history of the progress from the first of the 
foundation and caisson work, to the commencement and 
completion of the unique superstructure. The book is 
16in. by 13in., and the plates of this size are interleaved 
with the es of descriptive text, which, although 
amply detailed for almost all ordinary ers, does not 
pretend to deal with the subject from an essentially engi- 
neering or scientific and mathematical point of view. 


The book, in fact, provides that which ninety-nine out of 














a hundred of the — world, interested in this engineering 
work require. The author has wisely left out that which 
will be properly dealt with in pages of another kind. Mr 
Phillips and Messrs. Grant and Son have combined forces 
to make a show book which will find its way into every 
patiic and private and fashionable library, and into very 
arge numbers of drawing-rooms, It will, no doubt, form 
the subject of many Christmas presents. From this 
however, it must not be supposed that the book is not 
valuable to engineers. Engineers can find a vast page of 
information in the many engravings or photophanes 
and the text is sufficiently full to satisfy most require. 
ments. Technical details of the work of sinking founda- 
tions, and of the methods of erecting different parts, and 
of the many interesting engineering events which marked 


e| the progress of the structure, are given in the way most ° 


engineers would like to have them, while the general reader 
will also obtain what he requires with easy reading. 

In fact, Mr. Phillips is to be congratulated upon the 
very successful way in which he has succeeded in the task 
he set himself, namely, to combine an interesting with a 
clear and correct description of an engineering work 
hitherto unapproached in grandeur of dimensions, bold- 
ness of conception, or practical, economical and scientific 
fitness. 

The second part of the book is a very fit supplement to 
the first. Nineteen of the finest rye in the world are 
illustrated and described in their chief structural and 
historical features. This enables everyone to make an 
instructive comparison between the sizes of the Forth 
Bridge and those which have preceded it. The first given 
are the old and new Tay bridges, followed by the Britannia 
and the beautiful Menai Bridge, the Clifton, Runcorn, the 
Tower, Conway, and Sunderland bridges in this country, 
Several continental and American bridges, including the 
New York and Brooklyn suspension bridge of 1600ft. 
‘span, hitherto the longest in the world, are added. 

We can recommend this as a well got-up book ona 
most interesting class of engineering and architectural 
structures, 


The New Tay Bridge: A Course of Lectures delivered at the Royal 
School of Military Engineering at Chatham. By Crawrorp 
Bartow, B.A., M. Inst. C.E. London: E. and F. N, Spon. 
1889, 


ComMENcING with a short historical sketch of metal bridge 
designing, the author follows with an interesting and 
complete history of the old and new Tay Bridges, and 
gives, amongst other things in this part, a comparative 
statement of the length of the longest bridges in the 
world, the Tay being the longest, namely, 10,700ft. The 
Victoria Bridge, Montreal, illustrated and described in 
Tue Enorneer for January Ist, 1858, comes next, its 
length being 9500ft. Mr. Crawford Barlow took a very 

rominent part in the design and construction of the new 
Tay Bridge, and even if its chief boast is confined to its 
great length, it must be admitted that there is a lot of 
very fine work well planned and well carried out in the 
piers and main spans, the piers being especially note- 
worthy.! Mr. Barlow was therefore specially qualified to 
treat the subject in a suitable manner, and his lectures 
expanded into this book will form a valuable addi- 
tion to the bridge engineer’s library. After giving a 
general description of the bridges, old and new, with 
illustrations of the photographic order, which show the 
old bridge off as wirework and hurdle ironmongery when 
compared with the new one, the author enters upon a more 
detailed treatment of the design as a whole, of the piers 
and of the superstructure. The stresses in the latter are 
shown by skeleton girder diagrams and tables, and the 
materials used and reasons for using them are discussed. 
The system of construction is described at length, and 
this, taken with the description of the method and appa- 
ratus used in the sinking and building of the piers and 
the erection of the sislen, forms what will probably 
ever be taken as the most valuable part of the book to 
engineers, for the system and means employed in the pier 
work were new, were exceedingly efficient, and will, no 
doubt, have a very marked effect on the design and erec- 
tion of similar and even larger bridges in the future. 

The history of the original Tay Bridge will ever act as 
a warning against making thin omg strong enough for 
measurable static stresses, an r. Crawford Barlow’s 
acccount of the new Tay Bridge will for a great number 
of years be accepted as a very valuable record of the 
adoption of a system of construction and erection which 
has very much to recommend it fur repetition. 








TENDERS. 


PENSHAW, NEAR SUNDERLAND. 


List of tenders for complete construction of a bridge over the 
river Wear, of 145ft. span, 22ft. wide, comprised in two contracts, 
for the Houghton-le-Spring and Sunderland District Highway 
Board; Mr. D. Balfour, M. Inst. C.E., Houghton-le-Spring, engi- 
neer. Contract No. 1.—Masonry in abutments, and retaining 
walls with piling and concrete foundations, ironwork in main 
girders, cross girders, and flooring, concrete and asphalte road- 
way, &c.:— 


& sw @ 

J. Fisher, Gateshead... .. .. . . 1560419 2 

Parker and Sharp, York.. .. .. «+ « 8,140 10 9 

W. Nichol Long Benton .. .. «2 + «+ 7,178 19 6 

J. Band, Sunderland.. .. .. .. -- .- «. -- 6,650 0 0 

Head, Wrightson and Co., Stockton-on-Tees 

Gneeagbedy.. cc 0s 0s ts ce ce oe ce oy «668 OO 
Contract No, 2.—Embankments, road formation, a hes - 

8. . 

, Gateshead... 2,510 4 8 

J. Elliot, North Shields 1,700 0 0 

Pe ean ein as $3 

on oug! n ig » 

J. Band, Sunder Ser is.igs, ak os ska ee 

J. Golds! Chester-le-Street .. .. .. «.. 1,818 0 0 

J. Carrick, Durham (accepted) .. .. «. + 1,110 12 10 





1 The general and detail drawings of the new Tay Bridge have been sc 
fully illustrated and described in Taz ENGINEER, that we need not dwell 
~¢ * ye the main features. See vols. 1x., p. 26; lxili., p, 876; Ixiv, 
P- 
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NEWALL’S HIGH SPEED ENGINE. 





Tuis engine, which has been especially designed for driving | of the makers after two years’ wear of the valves and pistons 


high speed machinery, from the absence of excentrics, rods, and 





the usual valve gear, is one of the simplest engines in the | 


market, 
only three moving parts, and in a two-tandem engine only five 
moving parts in all. This engine has been in existence nearly 
two years, during which time it has undergone many and various 
modifications, It can be readily constructed on the simple 
high-pressure, compound, or quadruple expansion system, with 
one to three cranks, and by the disc valve and lever, as shown 
in Fig. 5, they are rendered easily and quickly reversible, making 
them applicable for launch and small steamboat work. The 
chief aim of the inventor has been to construct a useful and 
economical engine, taking up very small space, and to reduce 
the number of moving parts toa minimum. The Newall engine 
is, it is claimed, particularly adapted for running at very high 
speeds, is noiseless in action, and completely dust-proof. All the 
economy to be had from the absence of long ports and passages 
is realised. 

Like many engines of its class, the pistons are single-acting in 
all cases ; the connecting-rods, brasses, and bearings are always 
kept in compression. The steam distribution is effected by a 

‘cylindrical oscillating valve attached to one end of the connecting- 

rod, and formed with suitable ports and recesses, The steam 
can be cut off at any required portion of the piston’s stroke, 
while at the same time any required amount of cushion may be 
adjusted. During various trials made at the makers’ works 
recently, both the high-pressure and compound engine have 
given, we are told, every satisfaction. 

Fig. 1 represents the external view of a double-cylinder high- 
pressure engine fitted with water relief valves, fly-wheel, and 
driving pulley for ordinary purposes, which may be readily 
coupled to a dynamo by any flexible or other suitable coupling. 
Figs. 2, 3, and 4, represent the side and front vertical sections 
and plan through the cylinders, pistons, and valves. The 
chamber below contains the oil separated by a partition formed 
with syphon holes for draining off any water due to condensa- 
tion or passing the piston. The bearings are long and are 
grooved to retain the oil ; a suitable recess or pocket formed in 
the top of the bearing catches the vil and lubricant when 
agitated within the crank chamber by the crank and connecting- 
rod brasses. The lower half of the brasses is open at the 
fillets, so that at every revolution the crank pins and bearings 
are saturated by the vil. 
driving dynamos and other machinery. 

Fig. 5 represents a three-cylinder high-pressure Newall 
engine designed for driving a launch 42ft. long by 6ft. beam, 
now being built at Chiswick. At the steam trial in the makers’ 
works this machine made ahead 1004 and astern 989 revolutions 
per minute, running light with 52 1b. of steam, but in actual 
work it will run at 600 revolutions with 90 lb. steam when 
coupled to the propeller. The over-all dimensions of these 
engines are :-—Length, 22in.; height, 2lin.; width, 13in.; and 
horse-power developed, 127. The weight complete ready for 
Tunning is 4 cwt. 2qrs. The reversing gear consists of a hollow 
disc valve working over suitable steam ports arra’ at the 
end of the cylinders. The steam is common to both the ahead 


and astern ports or passages, while a central port is formed | 


In a single cylinder or one tandem engine there are 


| 


Several of these machines are now | 


| common to both actions. The pistons are perfectly balanced, 


in a two-cylinder engine for driving their works, the tool 
| and working surfaces have large areas, and from the experience 


marks were not worn out of the valve, which proves the friction 
to be slight. 








THE CONEMAUGH DISASTER—VIEW AT THE ROUND-HOUSE. 














THE JOHNSTOWN FLOOD. | engine, No. 1055, and engine, No. 1019, in the relative posi- 
_ tions shown in the map published by us on the 30th August. 
Tue striking views of the havoc done by the failure of the | The state and positions of these engines tell their own tale. 


Conemaugh Dam last May, which we publish herewith and | View No. 3 is a view of the dam from a point outside the lake. 














on page 492, are from photographs kindly sent us by Mr. J. A. | View No. 4 gives a general view of Johnstown five days after the 
Waldburger, of the Latrobe Steel Works, Westmoreland, | flood, and view No. 5, a telling picture, shows the Stoney 
Pennsylvania. The above view, No. 1, shows the mail train | Creek above the Pennsylvania Railway Bridge. 
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BAND SAW 


MACHINE. 


MESSRS. J. SAGER AND CO., HALIFAX, ENGINEERS. 


BAND SAW MACHINE. 


THE accompanying engraving illustrates a new band saw 
machine, for which advantages are claimed by the makers. It 
is equally useful asa self-acting roller feed machine for deal | 
sawing, &c., or for ordinary sweep cutting. The change from | 
one to the other can be made in thirty seconds. The bracket | 
and frame which carries the whole of the gearing, feed rollers, 
and fence, are arranged to swing on strong steel pins attached 
to the main frame, and when not required are moved away 
from the table as easy as opening a room door. The table is | 
then set forward on a planed slide by means of a screw, and the | 
machine is ready for any kind of sweep sawing. The feed gear- 
ing is variable from nothing to any speed required; the vertical 
feed rollers can be adjusted to any required 
position by means of one screw; the fence 
has a separate adjustment by another 
screw, both operated by the same handle. 
The fence has a figured gauge, so that it 
can be easily set for any required thickness 
of board. 


In construction and details the machine 
has the same improved features as the 
ordinary band sawing machines made by 
the firm, viz., a canting table, wrought 
iron pulleys to reduce the strain on the 
saw in starting and stopping, improved 
spring tension to compensate for the ex- 
pansion and contraction of saws,a balanced 
top saw guide, improved top and bottom 
saw guides, a brush to keep yim of bottom 
saw pulley free from dirt, sawdust, resin, 
&c., an improved mode of hanging the top 
saw pulley to reduce friction and reduce 
the strain on the saw, and improved mode 
of adjusting-the top saw pulley so as to run the saw in any 
desired path on the rim. The bottom shaft is of steel, and 
runs in heavy phosphor bronze bearings. The saw wheels are 
covered with rubber. 








AN IMPROVED SAFETY VALVE. 


Many attempts have from time to time been made to con- 
struct a safety valve which should open fully when the blowing- 
off pressure is reached, so as to blow off all the steam which 
the valve could possibly be capable of passing. In most of 
these valves, however, the difficulty is that they will not close 
again until the pressure has shrunk considerably below the 
point of blowing off, since the same force which is brought into 
play to open the valve fully will also keep the valve open to a 
pressure much below that at which it commenced to blow off. 
In the valve of which we give an illustration, and which has 
been introduced by Messrs. Schaffer and Budenberg, of Man- 
chester, this difficulty is entirely obviated, and whilst giving the 
fullest opening, the valve closes again promptly at the exact 
pressure at which it commenced to blow off. This end is 
attained by the arrangement of a kind of bell about the main 
valve which has not a ground seating, but merely rests upon a 





slightly recessed surface forming a kind of seating. The steam 





acts upon the inner valve and upon an area which is simply 
equal to the diameter of this valve, but as soon as the valve has 
been raised, the steam pressure acts upon an enlarged surface 
of this valve, which is then caused to rise within the bell some- 
what like a piston, causing the valve to open rapidly. The 
valve then raises the bell itself, allowing the steam to escape, 
and the escaping steam immediately throws up the bell which 
is then suspended by the force of the escaping steam. It is 
evident that the valve will then close again against the original 
pressure, and after the valve proper has been closed and steam 
ceases to escape, the outer bell will also fall by virtue of its 
weight. The valve therefore opens and closes against the pres- 
sure on the area of the valve proper, whilst as soon as a slight 
opening has taken place it is forced up with an additional pres- 





AN 


IMPROVED SAFETY VALVE. 


sure, which, however, is no longer exerted when the valve is 
closing. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions 07 our cor- 
sopoulients} bic 





THE KINZUA VIADUCT, 


Sm,—I should like to have an opportunity of re’ 
fessor Kernot’s letter of October 16th, that appea: 
of November 29th. 

First, as to corrosion caused by contact between the timber 
flooring of the bridge and the bridge itself. I am quite prepared 
to admit that this corrosion may not take place to any great extent 
in certain climates, and from what I have heard of Australia I 
daresay it will not be any serious matter there. Still the fact 
remains that in damp climates, such as that of England, this 
corrosion does take place, and that to no small extent. Some time 
ago I had to remove an old railway bridge to make way for a 
newer and stronger structure. In this old bridge the top booms 
had carried the wooden floor in just the same way as in the 


lying to Pro- 
in your issue 


Kinzua viaduct. Wherever the woodwork had rested on the boom. 


there was corrosion fully jin. deep. 

Secondly, as to loading the top booms at points other than the 
apices. I must still say that I object to this plan. The top boom, 
being in compression, will naturally tend to give way by deflection. 





Now, why load it in such a manner as to strongly increase this 
tendency? My own idea is to give each member a certain duty to 
perform and to proportion the sectional area of that member to the 
stresses due to that duty, instead of asking any one member to 
perform several different functions, especially when the perform. 
ance of one function interferes with its fitness to perform others, 
Thirdly, as regards lateral bracing between the main girders, 
The question as to the sufficiency, or otherwise, of lateral bracing 
is largely one of degree, what is ample for one class of traffic being 
dangerous for another. For example, the Great Northern trains 
from London to Edinburgh run at very high speeds over all the 
bridges on their line, except over those at Selby, Durham and 
Berwick. Now, so farasI can ascertain, this is not the case in 
other countries—certainly, in America trains often run very slowly 
indeed over bridges. Now bracing that would be ample for the 
slow traffic, would be simply dangerous for the fast traffic. Pro. 
fessor Kernot must not overlook the fact that the model bridges 
upon which he experimented were not subjected to heavy loads 
moving rapidly and sometimes bearing a on one side and 
sometimes on the other. Perhaps if some models could be tested 
in this way some useful data might be got on this question of 
lateral bracing. Now I believe the Kinzua Viaduct is on one of 
the main lines of an American railway, and if so it ought to be 
proportioned so as to safely carry quick, heavy traffic. 
ourthly, as regards the spacing of rivets :—My own experience 
is that a 9in. pitch is far too great fora plate }in. thick. In the 
first place, angle iron is not always rolled to an absolute right angle, 
it is not always made in mathematically straight lines, and it is 
sometimes slightly twisted spirally. Of course all these irregu- 
larities are yey to be removed before the work is put together 
for rivetting, but I do not think anyone will for a moment contend 
that they are entirely eliminated. I will gladly grant that rivets 
spaced Yin, apart might hold in close contact the various bars com- 
posing any bridge member, if only those bars were all absolutely 
flat, straight, parallel, square and true in every respect. But 
when we come to the hard realities of actual work, things are very 
different, and the poor rivets have to do not only their own proper 
work, but they are also expected to hold in close and almost 
water-tight contact a number of plates and bars whose main aim 
in life seems to be to keep as far apart as possible. I quite agree 
with Professor Kernot when he says that many bridges are much 
over-rivetted ; all I am now contending for is that in some parts of 
the Kinzua Viaduct there are too few rivets. SaGna, 
December 10th, 





A THERMO-DYNAMICAL DIFFICULTY. 


Sir,—In your issue of November 15th appears a letter signed 
“Paradox.” The writer raises a very curious and important ques- 
tion. I have anxiously watched your pages for a reply, but I find, 
non®. it seems to me that your readers have passed ‘‘ Paradox’s' 
letter over too lightly; I doubt, indeed, if the writer himself has 
fully realised the magnitude of the issue involved, 

t me restate the question in few words, A coiled up steel 
spring is put into dilute acid and dissolved. What becomes of the 
potential energy in the spring? 

It is a fundamental proposition that energy can never be lost ; 
it may be wasted or degraded, but it cannot be destroyed. Now 
this spring problem seems to me to be flatly opposed to this law. 
‘* Paradox,” indeed, suggests that a greater amount of electrical 
energy can be got out of the oxidation of a coiled spring than can 
be had from the dissolution of an uncoiled spring ; but is this true? 
No attempt, at least, bas been made to prove its truth. 

But let us suppose that it is true, then how remarkable is the 
nature of the transformation which takes place. We have the 
elastic potential of the spring transformed into the electric poten- 
tial of the metal-acid couple. If there is no such action, and the 
dissolving of an uncoiled spring is in all respects the same as the dis- 
solving of a coiled spring, what becomes of the energy supposed to 
be stored in the spring! The only answer is that there never could 
have been energy stored in the spring. This involves considera- 
tions and concepts about which much might be written. I have, 
however, said enough for the moment. J.D. 

Manchester, December 10th, 





SUGAR MILL ROLLERS. 

Sir,—Referring to Mr. Elliot's letter in your last issue, that 
gentleman’s difficulty in accepting the statement in your article as 
to the pressures employed to force the shafts into the roller cases, 
would seem to be due to his not having noticed that the shaft has 
to be forced simultaneously into three bosses. The pressure per 
boss will therefore be much lower than that he instances as used 
for putting locomotive driving wheels on to their axles. Thestated 
pressures are fair average values, the lower applying to small and 
the higher to large rollers; but they are liable to considerable 
variation, according to the lengths of the bosses and the hardness 
of the metal. THE WRITER OF THE ARTICLE. 

December 7th. 





— 


ENGINEERING Society, Kinc’s CoLLecE.—The name of the 
author referred to in the notice of the proceedings of this Society 
in our last impression was given as F, leohiie. It should have 
been P. Hawkins, 


Society or ENGINEERS.—The thirty-fifth annual general meeting 
of the poy Be Engineers was held on December 9th, at the 
rooms of the Society, 17, Victoria-street, Westminster, S.W. The 
chair was — by Mr. Jonathan R. Baillie, president. The 
following gentlemen were duly elected, by ballot, as the council 
and officers for the ensuing year, viz.:—As president, Mr. Henry 
Adams; as vice-presidents, Mr. William Newby Colam, Mr. Joseph 
William Wilson, jun., and Mr. William Andrew Valon; as other 
members of council, Messrs, Chris. Anderson, R. W. Peregrine 
Birch, James Henry Cunningham, Henry Faija, George A. Good- 
win, Thomas Bell Lightfoot, James Wallace Peggs, and William 
Schinheyder; as honorary secretary and treasurer, Alfred 
Williams; as honorary auditor, Alfred Lass—-Messrs, A. Lass and 
Co, On Wednesday evening the annual dinner of the society took 
place at the Holborn Restaurant. The chair was occupied by the 
president, Mr. J. R. Baillie, M.I.C.E., and among those present 
were Mr. Benjamin Baker, Captain Bates, Mr. H. Adams, Mr. W. 
N. Colam, Mr. J. W. Wilson, jun., Mr. Jabez Church, Mr. C. 
Gandon, Mr. P. F. Nursey, Professor H. Robinson, Mr. A. T. 
Walmisley, Mr. Alfred Williams, and Mr, G. A. P, Cuxson. 

UNIVERSITY COLLEGE, GOWER-STREET, LONDON, W.C.: SESSION 
1889-90.—A series of evening discourses on selected branches of 
applied chemistry will be delivered during the winter months in 
the Chemical Theatre. They will be illustrated by experiments 
and diagrams, &c, The discourses will be delivered on Wednesday 
evenings, at eight, ing on Wednesday, December 11th. 
The series of discourses will be opened with a pbs address by Sir 
Lothian Bell, Bart., F.R.S., D.C.L., president of the Society of 
Chemical Industry, &c., who will take the chair on the occasion of 
Dr. Wright's first discourse on December 11th." Course I. will 
consist of two discourses by Dr. C, R. Alder Wright, F.R.S.,— 
December 11th and 18th—‘‘ On Scientific Investigation as applied 
to the Manufacture of Iron and Steel.” Course II: Three dis- 
courses by Dr. Ferdinand Hurter, vice-president of the Society of 
Chemical Industry—January 15th, 22nd, and —_s) “On 
Fuel,” (2) and (3) ‘‘The Sulphuric Acid Chamber and Process, 
with Modern Theories of the Chamber Process.” Course III.: A 
discourse ‘‘On the Applications of Organic Chemistry in some of 
the more recent developments of the Coal Tar Colour Industry of 
Dyeing and of Therapeutics,” by Dr. Adolf Liebmann—February 
5th. Course IV.: Two discourses by Watson Smith, F.C.S., F.LC., 
Lecturer in Applied Chemistry in University College—February 
12th and 19th—‘‘ On the —— of Chemistry to Domestic 
Economy and Sanitation.” Fee for the whole series one guine», or 
for any part thereof, not exceeding one half of the whole series, 
half-a-guinea, 
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Time interval between trarns.—The block signal system not being 
in general use where trains are run close together or in sections, it 
is general to have a time limit between the trains or sections, 
This is, of course, not a safe system, and recently led to a serious 
accident on the New York Central. The engine of the first section 
of a fast passenger train broke down, but the engineer kept on 
with one cylinder, hoping to reach the next station; consequently, 
a brakeman was not sent back to flag the following train. The 
second section d the last station—where the time of passing 
trains was displayed by lighted figures—and was running on a five- 
minute interval, when it ran into the first section. The Railroad 
Commissioners have investigated the case, and made the following 
recommendations :—(1) That the railroad company amend its rules 
so that passenger trains running in the same direction must kee} 
not less than ten minutes _— unless some form of block s 1 is 
used, (2) That the railroad company take into consideration the 
subject of equipping the entire line with block signals, and submit 
to the Commissioners an estimate of the cost thereof, and of the 
practicability of the same, so as not to interfere with the punc- 
tuality of the service, especially of local trains. (3) That all six- 
wheel trucks of passenger cars be equipped with a brake on every 
wheel, instead of, as at present, brakes on the outside wheels only. 
The block system is in use on this road from the Grand Central 
Depot to the junction at Spuyten Duyvil, as all the trains of three 
roads over this four-track piece of line. The block system is 
very little used, and where it is introduced it is generally operated 
on the permissive block system. 

The United States Navy.—A report of the operations of the 
Bureau of Construction and Repairs has been made to the Secre- 
tary of the Navy for the year ending in June last. The thirteen 
single-turret monitors are said to be in an almost worse than use- 
less state, and it is recommended that they should be put into 
condition for harbour and coast defence, at a cost of about 
405,000 dols, Attention is called to the difficulty of getting satis- 
factory proposals for the construction of vessels when the cost is 
limited by the acts authorising them to be built, and it is recom- 
mended that in fature the Bureau be not hampered by such legis- 
lation. The worl: of rebuilding the Navy is Sy geen satisfac- 
torily, favourable progress is being made with the vessels under 
contract and building at the Navy-yard ; the work on the armoured 
cruiser Maine at the Brooklyn Navy-yard is progressing rapidly. 
The United States at present owns four steel cruisers and a steel 
despatch boat in commission. The Baltimore, Vesuvius, Petrel, 
and Charleston have also had their trial trips, and will soon go into 
commission. There are in serviceable condition twenty-one 
wooden steamers and seven iron steamers. With the completion 
of the vessels now under construction and those for which appro- 
priations have been made, the Navy will consist of ten armoured 
vessels, thirteen single-turret monitors, twenty-one steel cruisers 
or gunboats, two dynamite cruisers, one armoured ram, one 
first-class torpedo-boat, a practice cruiser for cadets, and seven 
iron steamers. Four of the new vessels have left New York fora 
cruise in European waters, as a ‘‘ squadron of evolution,” and will 
interest foreigners as showing what the new Navy really is. The 
squadron consists of the Chicago, Boston, Atlanta, and Yorktown. 
Advertisements are now out for two steel gunboats of 1000 tons, 
and the cadet practice vessel of 800 tons ; the gunboats are to show 
a speed of fourteen knots per hour for four hours, 

Tunnel.—The rivers at Chicago are agreat obstruction to street 
traffic, as the numerous bridges have to be continually opened for 
vessels to pass through. These bridges interfere with the opera- 
tion of the street railway — that tunnels have been con- 
structed at some streets, e West Chicago Street Railroad 
Com ny will build a tunnel for its line at Franklin-street. It 
will 513ft. long, 30ft. wide inside, and 15ft. 9in. high above 
rail level. There will be an open approach of 277ft.; - of the 
tunnel will be under seven-storey and basement brick buildings 
and five and three-storey buildings ; the contractor will be required 
to underpin the foundations, and be responsible for the safety of 
all buildings on the line of and adjacent to the line of the tunnel. 
It will also cross under the rail tracks near the Union Depdt, 
and the contractor must not interfere with the use of the railroad 
or the streets. Mr. Artingstall is the enginer. 

Viaduct,—One of the new cable railways at Los Angeles, Cal., 
crosses the railway tracks by a viaduct 1535ft. long. It is a 
double track structure, 21ft. wide, but supported ona single line 
of columns ; the girders are 50ft. span and about 4ft. deep, plate 
girders ; the columns flare out at the top and carry cross girders, 
The largest span is 55ft. and the shortest 30ft. 

Asphalte blocks. — Compressed paving blocks are to be manu- 
factured at Oakland, Cal., of a mixture of Trinidad asphalte and 
crushed limestone. The blocks will be 12in. by 4in, by din. in size, 
and the cost will range from 25 to 30c. per square foot according to 
the foundation required. A sample piece of pavement has been 
"Gas tichting: While, lectric ligh 

‘as lighting. —While electric lighting is temporarily suspended in 
some districts of New York City, the city ip het porter 
made with improved burners for gas lighting. A modification of 
the Siemens regenerative gas burner is now being tried, and with 
satisfactory results, The gas is heated before combustion. The 
burners consume about 14 cubic feet of gas per hour, and are of 
105 candle-power. The cost per lamp with these burners to the 
city is to be 60 dols, per annum, while arc lights cost 35 cents per 
night, or 127'75 dols. per annum. Itis claimed that while much 
of the electric light is wasted on the upper walls of houses, all the 
light from the new gas burner will be utilised in the streets and 
sidewalks. 

Steel manufacture. — The Illinois Steel Com b durin; 
October, made the largest record of steel suiguls - Uetosnede m4 
ingots: Month of October—-54 turns—36,232 gross tons; best week 
—ending October 10th—8549 tons 2130 lb.; best day—October 8th 
—1639 tons 5201b.; best turn—October 8th—852 tons 470 1b. 
Best records on rails: Month of October—54 turns—28,494 gross 
tons; best week—ending October 26th—6766 tons 10701b.; best 
day—October 8th—1312 tons 16541b.; best turn—October 8th— 
660 tons 718 Ib, 

Navy-yards.—The Government is spending large sums of money 
upon the (peo of the Navy-yards, and further large appro- 
priations willbe made. Plans have been prepared for an entire 
new establishment at the Leegere Island Navy-yard, Philadelphia, 
and for extensive works at the Brooklyn Navy-yard, at which the 
new Simpson timber dry dock has recently been completed. 

Sewerage.—At Cleveland, 0., an ordinance has been passed pre- 
scribing the manner in which plumbing and house drainage is to 
be done. No work is to be covered before being inspected by an 
Inspector of the Board of Health. All house sewers must be of 
iron, or hard salt-glazed and cylindrical earthenware pipe, laid on 
a smooth bottom, free from all projections of rock, and with soil 
well rammed to prevent settling. Pipe sections must be wetted, 
and the bell of one end properly filled with hydraulic cement. 
Soil and waste pipes must be of cast iron, lap welded wrought 
iron, lead, copper, or brass, and must be extended 2ft. above the 
roof or coping. The cast iron pipe is to be not less than jin. thick 
for diameters of 2in., 3in., or 4in,, or yin. for diameters of 5in. or 
Gin, All fittings for soil, waste and vent pipes to be of cast iron. 
The water test or air test is to be a plied in the presence of an 
ge of the Board of Health, with a pressure of not less than 
20 Ib. per square inch, No privy, vault, school sink, or sewer pipe 
closet will be permitted in any cellar or basement. 

y A large wheel.—An immense wheel has been built by the Dickson 

fanufacturing Company for the Calumet and Hecla mines, to lift 
the ah or waste from the copper mines, It is 54ft. diameter, and 
weighs 200 tons ; it will raise enough sand in twenty-four hoursto cover 
an acre of land a foot deep. On the outer edge is a gear, 18in. 
ride, with 432 teeth, 4‘7lin, pitch; the teeth are of gun-metal, 

¢ pinion has thirty-three teeth, The wheel will run at 600ft. per 
minute ; it will have 448 steel buckets, The shaft is 30m. in dis. 








meter. It will raise 3,000,000 gallons of water and 2000 tons of 
sand in twenty-four hours, Its total cost will be 100,000 dols, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, 30th ult., the steamer Mount Hebron, recently 
built by MaclIlwaine and MacColl, went on trial in Belfast — = 
and sailed the same afternoon for Newport, Mon., to load. The 
Mount Hebron belongs to Messrs. Smith and Service, Glasgow, 
and is of the well deck type, 300ft. long by 41ft, 4in. beam, an 
22ft. Yin, be with triple engines, 23in., 37in., and 60in., by 
42in., and steel boilers, with six spiral corrugated Farnley furnaces, 
working at 160 lb, = The owners were represented by Mr. 
Service and Mr. Pairman, who, we are informed, express their 
entire satisfaction with the ship, and with the results attained. 


On heme afternoon the screw steamer Krim, recently launched 


y the Blyt re Co,, from their works at Blyth, for 
orwegian owners, was taken to sea for the customary trial trip. 
A mean speed of 104 knots was, we are informed, obtained. The 


Krim measures 260ft. long, by 36}ft. broad, and 19}ft. deep, and 
is built of iron and steel to Lloyd’s highest class, and is fitted 
throughout in the most complete manner. The engines are by 
Messrs. Black, Hawthorn and Co., of Gateshead, with cylinders 
20in., 33in., and 54in. by 36in. stroke, and 160 1b. working pressure. 
The me ig A has been constructed under the superintendence of 
Messrs, W. Menzies and Co., of Newcastle-on-Tyne, on behalf of 
the owners. 

Messrs. C. S. Swan and Hunter, of Wallsend, launched last week 
a steel screw steamer, named the Maori, for the line of the Shaw, 
Savill, and Albion Co., of London, for their dead meat carrying 
trade between the Antipodes and British Isles. The vessel is built 
to Lloyd’s highest class on the three-deck rule, with long poop, 
long bridge amidships, and topgallant forecastle for crew, The 
officers’, engineers’, and captain’s accommodation is all under the 
bridge deck, leaving the poop for cargo, ‘The dimensions of the 
vessel are: 324ft. between perpendiculars; breadth, extreme, 40ft. ; 
and depth moulded, 25ft. 9in, The engines are 26in., 42in., and 
69in. by 45in. stroke, driven from two large boilers working at 
160 lb, pressure, and built by the Wallsend Slipway and Bog 
neering ey of Wallsend. The vessel is being built under 
the survey of the company’s superintendents, Captain McKirdy 
and Mr, Carrick, consulting engineers. 

On Thursday, December 5th, Messrs. Edward Withy and Co., 
Hartlepool, launched a large steel screw steamer named the Sand- 
field, and built to the order of Mr. F. Woods, London. She is a 
vessel measuring about 290ft. in length, constructed throughout of 
Siemens-Martin steel, and built to the highest class at Lloyd’s. 
The vessel has a long raised quarter deck, Jong bridge house, and 
topgallant forecastle. The holds are fi with iron grain divisions 
and iren cargo battens; all decks, deck erections, skylights, bul- 
warks, bulkheads, &c., are constructed of steel and iron. In the 
main and after holds the vessel is built on the web frame system. 
The cellular bottom is fitted all fore-and-aft for water ballast, and 
the after peak is also available for water ballast, The greater 
portion of the plates are in 24ft. lengths, making the structure of 
the ship very strong. Four steam winches, two donkey boilers, 
steam steering amidships, screw gear aft, windlass on fore- 
castle deck, ani tent stockless anchors hauling up into hawse 
pipes. The vessel will be fitted with triple expansion engines and 
one large double-ended boiler, by Messrs, Blair and Co., Stockton- 
on-Tees, The hull and machinery have been constructed under 
the personal supervision of Mr. Sage, of London. 

The steamship Guide, built by Messrs. W. B, Thompson and 
Co., of Dundee, for her Majesty’s India service, was taken for 
steam trial at sea on the 29th and 30th November. She is 215ft. 
long, 30ft. beam, and 1dft. 3in. deep; propelled by twin-screw 
triple-expansion engines, 20in., 30in., and 54in. cylinders, by 36in. 
stroke; supplied with steam at 160lb. pressure from two large 
double-ended boilers, 12ft. 9in, diameter by 17ft. long. She is 
specially designed for the India service, the saloon and state rooms 
being 9ft. high, and fitted out and ventilated for the tropics; and 
electric light is fitted through the ship and machinery departments. 
During four hours’ full speed run at sea, the machinery worked, we 
are informed, without the slightest hitch or heating, and was 
handled with the greatest ease, the speed obtained being fully 
144 knots. Six full-speed runs were made upon the measured 
mile under the contract, and the diagrams taken showed an indi- 
cated horse-power of 2520. The — has been constructed under 
the supervision of Sir E. J. Reed, M.P., who was represented on 
board during the trial trip by Mr. Hudson, Mr. Barnaby, and 
Messrs. Flannery, Baggallay, and Johnson, of London. The vessel 
is now completing her outfit, and will leave shortly on her intended 
service, 

On December 2nd the new twin s,s, Athlete, built by the Canada 
Works Engineering and Shipbuilding Company, Birkenhead, for T. 
W. Thompson, of Eastham pe Pr ed down the Mersey on 
her official trial trip, the result of which showed that a mean speed 
of 15 knots per hour had been attained, the machinery developing 
900 indicated horse-power, and working throughout without a 
hitch, After the official trial had been completed the vessel left 
the river and p ed to Kingstown vi@ Holyhead, and back to 
Liverpool, during the whole of which extended run the machinery 
worked, we are informed, with the greatest smoothness, and 
proved that the steam generating power of the boiler was ample, 
and that the high rate of speed formerly attained could be main- 
tained on a lengthened run, and that on avery moderate con- 
sumption, The vessel has been constructed under the supervision 
of the Board of Trade and Lloyd’s surveyors, and Mr. J. G. King- 
horn, Liverpool. The following are a few of the principal dimen- 
sions :—Length, 150ft.; breadth, 22ft. 8in.; depth, 12ft. 3in.; two 

irs of compound surface condensing engines, each having cylinders 

Sin. and 36in., witha stroke of 24in.; one double-ended sylindrical 
return tubular boiler, 16ft. long by 12ft. diameter, having four 
furnaces 3ft. 6in. diameter by 6ft. 3in. long, constructed through- 
out of steel for a working pressure of 1001b. per square inch. 

The s,s. Hornby Grange, built by Messrs. Wigham, Richardson, 
and Co., of Newcastle, was launched on the 7th ot She is 300ft. 
long, 40ft. beam, and 23ft. deep, with cellular bottom fore and 
aft, and partial awning deck. She has accommodation aft for 
— and a few passengers, and accommodation under bridge for 
officers, engineers, refrigeration engi dassistants, and forward 
She is fitting out for carriage of frozen meat, and powerful 
ees plant and insulated chambers are being provided 
capable of delivering about 200,000 cubic feet of cold air per hour. 
She will have combined steam and hand steering 
ful winches driven from a horizontal multitubular 
appliances for convenience in handli 





crew. 


gear, six power- 
boiler, and other 
and for carriage of special 
cargoes. This ship will be lighted throughout by electricity, with 
portable lights for = the hold, and =~ lights for work- 
ing by night. Her machinery is of the triple expansion type, 
having cylinders 24in., 37in., and 62in. diameter, by 42in. stroke, 
and on Tweedy’s patent system, and is supplied with 
steam from three powerful boilers, having about 6000ft. of heating 
surface, She will have distiller and fresh water evaporation for 
boiler feed, with other modern appliances for economy and con- 
venience. The vessel is for Messrs. Houlder Bros, and Co., of 
London, and is from the specifications and under the inspection of 
Messrs, Flannery, Baggallay, and Johnson, London. 

The new steel screw steamer Kriemhild, built by Messrs. C. S. 
Swan and Hunter; Wallsend, for the Deutsche Dampschiffs 
Rhederei, of Hamburg, for their line from Hamburg to China and 
Japan, was taken off to sea at the mouth of ee ae on Wednes- 
day, 4th inst., for a three hours’ full trial. The vessel is 

ft. long over all, 39ft. broad, and 23ft. 9in, depth, moulded, 
and is built on the three-deck rule to Lloyd’s highest class, with 





spare gear, and the German Government requirements for passen- 
ger steamers. All weather decks are of teak, two-steel decks being 
also provided for strength, with cellular double bottom throughout, 
A long full poop is fitted with very handsome accommodationjfor 

passe including an elegantly fitted up smoke-room 
in white marble by the Elswick Court Marble Works Company, of 
Newcastle, and large ladies’ boudoir in house on poopdeck, A 
long bridge-house amidships covers all officers’ berths, kc. A very 
large galley is fitted, which may be utilised for first-class passengers 
and emigrants, and the officers’ mess-room is large enough to 
accommodate a large number of passengers when the vessel is 
carrying troops. A long top-gallant forecastle is also fitted with 
pik ay accommodation for native crews, with steam heaters, 
lavatories, and patent direct steam windlass above. Electric light 
is fitted all over the vessel, including large cargo lights and electric 
bells, &c. The ’tween decks forward is intended for carrying 
emigrants or troops, and contains extra large store-rooms, ice 
cellar, &c. The engines and boilers have been built by the Walls- 
end Slipway and Engineering Company, of. Wallsend, and are 
27in., 44in., and 7lin. diameter iy be soe stroke, and are driven 
by two large double-ended steel boilers, with a working pressure 
of 160 1b. per square inch. The trial of the machinery passed off 
very satisfactorily, without the slightest hitch or stoppage, and an 
average mean speed of 134 knots was, we are informed, easily 
attained. 

On Monday afternoon last, Messrs. R. Napier and Sons launched 
the Thames from their shipyard at Govan, the third of four steel 
screw steamers of about 5600 tons for the Royal Mail Steam Packet 
Company, London. These magnificent steamships have been 
specially designed to meet the requirements of the company’s West 
Indian, Brazil, and River Plate service; and in order to attain a 
high rate of speed with the greatest economy, the hulls have been 
constructed upon fine lines, and the machinery consists of powerful 
triple-expansion engines, capable of indicating 7000-horse power, 
and fitted with all the most modern improvements. The general 
dimensions are :—Length overall, 456ft.; breadth, extreme, 50ft.; 
depth to deck, 33ft. 4in.; built of steel to class 100 Al at 
Lloyd’s under special survey, and to meet the Admiralty require- 
ments as an armed cruiser. The accommodation for the passengers 
is of the most luxurious description, and all the details have been 
carefully considered with special reference to a first-class service in 
a hot climate. To admit of perfect ventilation, the dining saloon 
has been placed upon the upper deck, before the machinery, where 
there is no vibration, and is so arranged that family parties can 
dine together at separate tables, as in the most modern hotels. 
A double staircase, with carved balusters, leads to the music room 
on the promenade deck, which is decorated in a lighter style, an 
is finished in bird’s-eye maple and satinwood. On the other side 
of the landing is a comfortable ladies’ boudoir. The promenade 
deck, upwards of 200ft. in length, is entirely reserved for the 
first-class passengers, while the second class have the poop for their 
own use; the accommodation for the latter is of a very superior 
description, but little inferior to the first class. State rooms for 
at 200 first =< ampere are ane < the a nt 
t ag ogy large and airy, many of them being ada’ 
for families, apaulle sdimmetetion has also been pom me for 
400 third-class ngers in the after part of the ’tween-decks, 
with portable iron beds, &c. The comfort of the officers has had 
special consideration, their cabins being large and handsomely 
fitted, and the crew are berthed in a large and roomy forecastle. 
The pantry and galley arrangements are replete with every conve- 
nience to ide for 1000 people, and refrigerating machinery and 
chambers have been fitted for a sufficient supply of fresh provisions 
during the whole voyage. The entire r accommodation is 
sere. by steam, an the electric light is fi in every part of the 
ship. e most modern improvements have also been introduced 
for the rapid and noiseless handling of and the efficient work- 
ing of the ship. The ship is built with a handsome clipper bow 
and figure-head, and altogether will be one of the most complete 
and artistically fitted passenger steamers afloat. The ship and 
machinery have been constructed under the supervision of Mr. 
Bowers, the company’s superintending engineer, with Mr. Shelton 
as resident inspector, and when completed will be placed under the 
command of Captain Hicks, 








THE Paris EXHIBITION.—On Wednesday evening at a meeting 
of the Society of Arts, a paper on “The Paris Exhibition” was 
read by Mr. H. Trueman Wood, the secretary of the society, before a 
large audience. Mr. Wood referred to the fact that with one con- 
sent the Monarchical Governments of Europe refused to take any 
part in the Exhibition. Grateful as the French Government were 
to England for the she did take, it was certain that the 
abstention of the English Government produced a soreness 
which was not caused by the absence of any other nation. 
As to the cost, no nation ever made a better investment 
of a million and a-half of money than France did upon 
this Exhibition. She got her money back twenty-five or 
thirty times over in six months. From calculations 
on the experience of 1878 it appeared that the total cost 
might amount to £1,720,000. A a receipt of £760,000 was 
allowed for, and the deficit of £960,000 was more than covered by 
a State contribution of £680,000 and a subsidy of £320,000 from 
the city of Paris. In the financial result it appeared that the 
expenditure was kept below that estimate, and that it did not 
exceed £1,660,000. The difference was to be returned to the 
Treasury, which would therefore only be called upon to find 
£360,000, instead of £680,000. ‘The total on the credit side of the 
Exhibition balance-sheet amounted to £1,980,000. The reader 
made reference to a project for holding a somewhat similar 
exhibition in England. Naturally, he said, one of the first 
suggestions that came to the mind of a foreigner visiting the French 
Exhibition was, ‘‘ Why should we not have a similar Exhibition 
in our own country!” The Americans, with their national 
promptitude, no sooner had the idea than they decided to act upon 
it, and it might be taken for granted that there was to be a 
great exhibition in the States in 1892, Englishmen had asked the 
same question, but their decision was less promptly made. The 
two principal difficulties were the cost and site. At any rate, an 
exhibition on the Paris scale in London could not pay. all the 
25,000,000 visitors at Paris had paid a franc a-head the total sum 
would not have met the expenditure. He would at once admit 
that there was no likelihood of the Legislature and the London 
a Council contributing between them a million sterling 
to is an exhibition. The great cost of the Paris Exhibition had 
been in the buildings, and he believed that the cost was to a large 
extent unnecessary. Buildings which would serve their purpose 
every bit as well could be put up for a quarter of the price. 
England should not gf be vie with France in the splendour 
of its buildi but should strive for some other point of 
superiority. In 1895, he thought, there could be brought 
together in England a far finer display of the industrial 
resources of this country than France made last summer in the 
Champ de Mars. As to a site there were only two open spaces in 
London at all suitable, one Hyde Park, and the other Regent's 
Park. The northern portion of Regent’s Park, between the 
botanical gardens and the Zoological Gardens, seemed to offer the 
maximum of advantage with the minimum of objection. The 
means of communication were admirable, as a short le of line 
might put the building in direct communication with the Metro- 
ap een Railway. In no other city in —— could so good a site 

found, and one which would cause so little Inconvenience to 
anybody. With abundant time for preparation, and with the sup- 


port alike of the public and those at the head of affairs, there was 
no reason why there should not be held in London the finest and 
most purely international exhibition that the world had ever seen. 
At the conclusion of the 

scheme propounded by Mr. 
Park, 

paper. 


paper, several speakers advocated the 
ood for a great exhibition in Regent’s 
ant of space prevents our publishing the whole of the 
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HIGH-PRESSURE FIRE PUMP. 


MESSRS, DEXTER AND LANGSTONE, HIGH WYCOMBE, ENGINEERS, 
































SECTION THROUCH VALVE 


FIRE PUMP. 


Tue fire pump which we illustrate has been constructed for 
the Duke of Westminster by Messrs. Dexter and Langstone. 
It has been put up at the mansion at Cliveden. As no 
amount received from an insurance company can compensate 
for the loss and inconvenience caused by the destruction 
of a house by fire, earlier in the year the firm received 
instructions to lay a main from the pumping station by the 
Thames up to and round the mansion at Cliveden, with 
hydrants arranged to command the whole of 
the buildings. The pumps have a 6in. suction 
from a well adjoining for water supply for the 
house, and an alternative suction of the same 
size to the Thames, to be used only in case of fire. 
The barrels are gun-metal, 6}in. bore, and the 
stroke of the pumps 15in. The crank shaft is 
5in. diameter. The connecting-rods are finished 
black, with the bucket ends elongated, so that 
wear can be taken up readily. The head against 
which the pumps have to work is approximately 
400ft., and the valves are arranged to avoid a 
heavy beat when running fast, as shown by 
the detail section. To obviate danger arising 
from several hydrants being closed together, the 
pumps are provided with a relief valve of 
sufficient capacity to pass all the water thrown 
by them. The pumps have been very exhaustively tried, and 
are giving complete satisfaction. 








BARTHOLOMEW’S LAMP CLEANING MACHINE. 





THE Presto economic lamp cleaning machine, as it is termed 
by the inventor and patentee, Mr. Bartholomew, of Wombwell 
Main Colliery, near Barnsley, is a novel contrivance for cleaning 
the gauze and other parts of miners’ safety lamps. Hitherto all 
machines have been constructed with circular rotating brushes, 
requiring a considerable speed to render them effective. In this 
machine the inventor has introduced reciprocating brushes, 
which constitute one of the novel features of the patent. As 
will be seen from the engraving, the machine has a heavy cast 
iron bed-plate with four main bearings, in which revolve the two 
shafts giving motion to the brushes which operate upon the 
various parts of the lamps. The machine is driven by means of 
a belt pulley, to which is secured the crank-pin which carries 
one end of a connecting-rod, at the other end of which is secured 
two reciprocating brushes for cleaning the gauze which is placed 
on small posts opposite. On the same shaft is keyed another 
pulley, which transmits the motion to the second shaft, carrying 
the revolving brushes for Cleaning the ends of the gauze and 
various other parts of the lamps. As mentioned at the first, the 
great advantage in the reciprocating brushes is that there can 
be no injury done to the gauze,as the brush is not allowed to 











pass over the same part more than once. This is done by the 
brush, which in its forward motion whilst cleaning makes the 
gauze revolve partly round, and the backward motion cleans the 
other parts. Thus, in two or three strokes of the brush, all the 
dust, coal, and soot are entirely removed from the whole surface. 
A number of these machines is now working at some of the 
most influential collieries in the country, amongst which are the 
Carlton Main and the Mitchell Main collieries, and in all cases 
are giving entire satisfaction. Messrs. C. E. Hall, Robinson 





BARTHOLOMEW’S LAMP CLEANING MACHINE, 


and Co., Washford-road, Sheffield, are the sole makers of a 
machine which appears to be well adapted to perform the work 
for which it is intended. 








INSTITUTE OF MARINE ENGINEERS. 


On Friday evening, December 6th, a conversazione was held in 
the Town Hal!, Stratford, in connection with tke Institute of 
Marine Engineers. The hall was decorated for the occasion, and a 
most interesting collection of models, photographs, engravings, 
&c., were artistically d on either side of the hall. Amongst 
others of the members’ exhibits we observed several beautifully- 
finished models of Newall’s patent high-speed engines and other 
specialities ; models and photographs of a steamer and engines, by 
Mr. J. Stewart, of Blackwall Ironworks ; models and photographs 
illustrating Nixon’s white metal packing; W. Reid’s patent 
specialities, Ruthven’s water propulsion, Joy's valve gear, the Boaz 
tube stopper, Leslie’s roller bearings for shafts, Beldam’s packing 
and pump valves, Whittel’s valve adjuster, Morton’s valve motion, 
Churchill’s governor ; also a model of a compound engine fitted 
with the attachments, &c. Amongst the models of engines, of 
which there were several, one lent by Messrs, T. Skinner and Co. 
was specially worthy of attention ; specimens of Messrs. Dewrance’s 

tent safety gauge glass connections, Messrs. Crompton and 

rompton’s castings, &c. Asbestos and other patent packings by 
Bell’s Asbestos Co.; also a few fine cases containing specimens of 
electric light and telegraph wires, and other articles manufactured 
by the Silvertown India-rubber and Gutta-percha Co. Along with 
many photographs and engravings worthy of special note were 











several lent by the editor of THz ENGINEER, by Mr. W, J. i 
manager of the Victoria Graving Dock and eee Coa 
others. Considerable attention was directed to a very fine micro. 
scope and objects exhibited by Mr. Slight, also to several instry. 
ments exhibited and explained by Mr. J. Mc. F. Gray, and a fine 
astronomical model and diagram illustrative of the motions of the 
earth, sun, and moon, lent by Mr. Jesse Nimky, F.R.A.S, 

During the evening the Meiter family gave selections of music, 
Singing and music by members and friends, two recitations by Mr 
A. Wielands, reading by Mr. Craig, and a farce entitled ‘Chisel. 
ling,” by an amateur party, were rendered with occasional intervals 
for conversation, fruit and refreshments. 

After tea, the president, Mr. Beldam, referred to the great 
importance of engineering in developing the resources and advanc. 
ing the trade of the world, benefitting the merchant and consumer 
alike by giving the facilities for the rapid and economic manufac. 
ture of goods of all kinds on shore, and for their speedy and 
economic despatch by sea. He was proud to reckon himself an 
engineer, and he felt it an honour of no mean kind to occupy the 
position in which he had been placed as President of the Institute 
of Marine Engineers, 

The honorary secretary gave a brief aad forcible address, in 
which he referred to several interesting features in connection with 
the rise and progress of the Institute. First, the interest mani- 
fested by the ladies in their visits to the reading room cn 
occasional evenings and in their abiding visit that evening, 
lending their pleasing features to the many otber encouraging 
proofs that the Institute was’ progressing in its work, gaining 
and commanding confidence as it proceeded. Next, the 
warm and approving sympathy of the press, exhibiting by 
many proofs a confidence in the objects and aims as well as 
the practical outcome of the labours of the promoters, which 
he trusted nothing would mar, but that everything done in the 
future would tend to etrengthen and maintain. He exhorted 
those present to do what they could to induce the junior engineers 
and young men coming out as engineers to join the Association, 
referring to the many temptations surrounding their opening 
careers. He urged that they should make the choice between the 
helps and hindrances tv their advancement in life, pointing out in 
emphatic language that the Institute would prove a most effectual 
help, Although pressing the claims of membership on the juniors, 
be mentioned that, however paradoxical it might appear, the 
numerical gain to the Institute was greater by far than the financial, 
by the admission of associates and graduates, their payments being 
small; at the same time, the aims and objects of the Institute 
were far beyond the scope of finance and its calculations, He 
advocated that every man shuuld study some subject in his leisure 
moments as far removed as possible from his own special business 
in life, on the principle that one who devoted his whole attention 
to one subject became too much one-sided, using the analogy of a 
tree which spread forth its branches to one quarter and withheld 
them from another, thus lacking symmetry and grace. The tripart 
nature of man was alluded to, and the necessity of cultivating all 
the elements which go to make up the character was pressed, 
especially in the cases of those on the threshold of the business of 
life as engineers; thus they would maintain the honour of their 
cloth, and attain to the dignity of true manhood. 

Mr. H. E. Lester gave an address on the subject of honorary 
members, 

The proceedings were brought to a close about eleven o'clock, 
after a p!easant and sociable evening. 





THE HALL ELECTRIC PUMP. 


In cities where the water pressure in the mains is low, it becomes 
necessary to provide pumps to fill tanks placed on the roofs, and 
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in this city alone thousands of small engines of various kinds are 
employed for that purpose. The inconvenience attending their 
use, however, and their inapplicability in many situations, has 
made some other type of motor desirable, and the electric motor 
meets admirably the conditions of a reliable and economical power. 
The installation of electric light plants in many small towns, with 
circuits extending out long distances in the outlying districts, 
makes the electric motor also applicable for irrigation purposes, 
the watering of live stock, for fire purposes, To meet the 
requirements of such cases, the Hall Electric Pump Company, of 
Plainfield, N.J., have recently brought out the combined motor 
and pump shown in the accompanying eet These pumps 
are connected with floats in tanks on the roofs of buildings, and so 
arranged that the circuit is broken when the tank is filled; but 
when the water sinks below a certain level, the float closes the 
circuit and starts the motor to work. In this way the supply tank 
is constantly kept filled without any attention whatever. e of 
these pumps can be seen in operation at the office of the Edison 
Illuminating Company on Fifth-avenue, who recommend its use to 
their cust s, and ther is working at the Institute Fair.— 
Electrical World, 











NAVAL ENGINEER APPOINTMENTS. —The following erm 
were made at the Admiralty yesterday:—James J. Warren, staff 
engineer, to the Black Prince; John Fawcett, engineer, to the 
Vivid ; William H. W. Stewart, assistant engineer, to the Black 
Prince, all to date gy bad Robert Pattison, staff engineer, 
to the Cambrian, to date mber 11th; and William T. Bray, 





staff engineer, to the Calypso, to date December 10th. 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 


iron market is this week strengthened by the state of the 
~ ‘trade. Prices of coal are oe rising, and there are 
evidences of further advances coming on in movements among the 
men for additional advances in wages. House coal has this week 
been advanced about 1s. per ton, and in some cases 1s. 6d. per ton, 
and slack, 6d.; and another similar advance is likely to occur on 

ry Ist. 

Jan isedicating stronger prices abead for ironworks fuel, is the cir- 
cumstance that the colliers in the ironworks Fee have given notice 
to the Coal Trade Wages Board for an examination of the colliery 
books for the past three months, with the view of ascertaining the 
average selling price of fuel over that period. 

The position of iron is therefore this week more pronounced 
than a week ago, and full prices have to be given. Indeed, in one 
or two branches greater strength exists. The marked bar makers 
in particular are very firm, and repeat the course taken up last 
week in withdrawing quotations for further orders, except subject 
toa 10s. advance not yet officially decided on, making best bars 
£9 10s, and second sorts £9. 

Messrs. Noah Hingley and Sons are acting similarly to the New 
British Iron Company in withdrawing quotations, and the action of 
these firms is due to the fact that they have some large orders on 
their books, and also to the belief that further advances must be 
declared for the January quarter meetings. 

In the case of the New British Iron Company, some important 
Government contracts are in course of execution. 

The former prices of the Earl of Dudley, Messrs. Barrows and 
Sons, and other list iron makers remain in force at present. 

There is a brisk demand for common bars at £8 to £8 5s., and 
some makers will not accept less than £8 10s, Merchant bars are 
quoted £8 10s., and are in good demand. For several months 
past merchants for the local trade have been buying up all avail- 
able stocks of finished iron at the ironworks in the form of bars, 
rods, strips, &c., being positive that they would make money by 
the continued advance in prices. 

They have not been deceived, and to-day numbers of them are 
inaking very large profits. ; 

One m t firm boasted on 'Change at Birmingham this after- 
noon of baving something like 1500 tons of iron in the warehouse, 
bought when bars were £4 15s, and £5 per ton, and for which 
to-day £8 to £8 10s. can be commanded. 

Plating bars are in good demand at £9, and hoops and stri 
show no falling-off at £8 10s, to £8 15s. for the former, and £8 5s. 
for the latter. 

Bedstead angles are £9, but demand is checked for the present 
by the great bedstead strike in Birmingham. 

Advices from several foreign markets show that buyers are just 
beginning to realise the advancing tendency of prices, and they 
are anxious to buy. 

A remarkable feature at date consists in inquiries from Germany 
for best tin and terne sheets, occasioned by the sharp rise by 
German manufacturers. The American demand for large tin and 
terne sheets and lead-coated sheets is not very brisk, the present 
being rather an off season; but some good sales have been made of 
late, and some manufacturers have improved their plant, specially 
with the view of meeting American demands, 

Messrs, E, P. and W. Baldwin, of the Wilden and Swindon Iron- 
works, have taken this step, and their Swindon plant is now able to 
produce iron of this description more rapidly than ever. 

The Cookley Ironworks, Brierley Hill, of Messrs. John Knight 
and Co., have just been purch by Messrs. Crowther Brothers, 
best sheet and tin-plate manufacturers of Kidderminster. No 
change will, however, be made in the works or the style of the firm, 
Messrs. Crowther Brothers continuing to carry on both businesses. 
Messrs. Knight have long wished to retire from the trade. 

The d d in the sheet trade does not yet show much 
revival, the demand from the galvanisers being still under the 
average in consequence of the falling off in the demand from 
Australia and South America, and some of the other foreign 
markets, The galvanisers, however, anticipate a revival next year, 
and in anticipation of this they are offering to buy sheets over the 
whole of next quarter, and some of them for the whole of the 
next half-year. 

Prices of sheets keep at £9 10s, for 20 gauge; £10 for 24 gauge; 
£11 for 27 gauge. Prices of galvanised sheets are without much 
change, and, as compared with the early part of the year, when 
galvanised sheets in bundles were freely sold in Liverpool f.o.b, for 
£11 10s. to £12, the present price of £14 10s. to £15 seems high ; 
but the increase is more than justified by the advances in black 
sheets, which have risen from £7 5s. to £9 10s.; and epelter, which 
is now £24, as against £18 at the beginning of the year. 

The steel trade continues in an excellent pod al and the 
works are full of orders, Sellers report that they never knew 
prices so buoyant as now. Prices of steel for rolling down have 
risen 100 per cent. in the past three months. Superior crop ends 
which at the beginning of September were £3, are now £6, and 
very scarce even at that price. Some of the Staffordshire steel 
makers have wholly withdrawn quotations. Siemens bars have risen 
to £10, basic stee] bars to £8 10s., and blooms to £7 10s. Bessemer 
steel hoops are quoted £9. Steel strip for hinges, £9 5s.; and 
steel strip for banding purposes, £9. 

_Prices on 'Change to-day—Thursday—were 70s. to 72s. 6d. for 
Northamptons and Derbyshires, the lower quotation being for 
delivery to stations, and the latter for delivery to works. Lincolns 
were 7ds., with some agents quoting 77s., but without business at 
the latter figure. Hematites were quoted 86s. to 86s. 6d. for good 
West Coast sorts delivered here. Native pigs remain at about 60s. 
for common, 65s, to 70s. for second-class sorts, and for bot air all- 
mines 80s. to 84s. Good North Staffordshire pigs are 75s, 

_ The blast-furnacemen have made application for another advance 
in wages. The masters have met to consider the application, but 
have deferred their decision. 

Important arrangements are this week reported to have been 
made for amalgamating the large collieries and blast furnaces 
belonging to Earl Granville at Hamley, Shelton, and Etruria, in 
North Staffordshire, with the Shelton Iron and Steel Company, 
North Staffordshire, in which Earl Granville is move | one of the 
principal partners, The collieries and blast furnaces of his lordship 
already afford employment to several thousand men, and, if the 
amalgamation takes place, the combined concerns will be of very 
large dimensions. e step is regarded as very important. 

Satisfaction is ioned by the Board of Trade returns for 
November, which show that the total value of the iron and steel 
exports for the past month was £2,843,248, which is an increase of 
£704,355, or 32 per cent., over the corresponding month of last 
year. In the eleven months’ trading the value was £26,645,371— 
an increase of £2,299,282, or 8 per cent. as compared with the 
eleven months of 1888. The quantities exported in the same periods 
show an increase of 73,819 tons and 201,861 tons respectively. 
The reports of pig and puddled iron show an enormous develop- 
ment, the increase amounting to 49,292 tons on the month, and 
149,093 on the eleven months. 

Bar and angle iron shows a further fluctuation, for whereas in 
October there was a slight increase, last month’s figures show a 
— amounting in value to just over 2 per cent, for the 

on’ 

There oes to have been recently an extraordinary demand 
for telegraph wire, the value of the past month’s exports show- 














ing the enormous increase of 522 per cent, over the correspondin 
month of last year. “et . 
An enormous development is eng in copper and brass 
exports. The exports for the month are given as 65,818 cwt., as 
against 89,052 cwt. in November of last year—an increase of 
26,766 cwt. The value is £414,167—an increase of £259,290, or 168 





r cent. The total exports for the eleven months are shown as 
,115,259 cwt., an increase of 369,234 cwt., while the increased 
value is £49,863, or 17 per cent. The following are the totals :— 

Month of November. Eleven months. 
— — or 1889, 

Pig and poten iron.. 145,992 .. 856,154 .. 2,052,551 .. 2,728,769 
Bar, angle, &c. .. .. 137,243 .. 140,772 .. 1,502,889 .. 1 
Railroad iron and steel 366,221 .. 490,905 .. 4,295,463 .. 4,827,448 
WHO... 1c oc co co SS,008.. , ee 
Telegraphic wire... .. 18,566 .. 113,306 .. 482,743 .. 1,012,825 
Cast and wrought .. 425,669 .. 515,626 .. 4,489,743 .. 4,940,278 
vd sheets, &c. .. 335,883 .. 396,361 .. 3,787 772 .. 8,798,756 
QGidivem.. «- «. oc 26,906 .. 36,540 . ° 
Steel (unwrought) .. 136,836 .. 181,011 .. 1,443,642 .. 1,539,375 
Tin-plates .. .. .. 421,080... 572,548 .. 5,136,589 .. 5,585,629 
The condition of the copper market continues to attract much 


for Buenos Ayres. It may be added that the special arrangement 
of the pulleys manufactured by the Vaughan Pulley Company have 
so far met with every success, and their increasing popularity fully 
testifies to their gaa excellence. 

Messrs. John Wilson, of Bank Hall Works, Sandhills, Live 1, 
who have recently introduced a new patent pec nghes ed 
machine—Carey and Latham’s patent—are supplying a large 
number of these machines to various works, Mwelve of these 
machines are at present in operation on the works of the Man- 
chester Ship Canal, and they have been supplied to the Tees 
Conservancy ; the Sewage Works, Dorking; the Headland Pro- 
tection Works, West Hartlepool; the Sewage Works, Crossness ; 
the new Battersea Bridge, the Buxton Waterworks, and also for 
harbour works in Brazil, Spain, Hong Kong, the United States, 
and Australian Colonies, The arrangement of the machine is very 
simple. The measuring is done by two inclined bucket ladders of 





attention. There has been a quick demand on the copper r 
of Birmingham during the past month, and some excitement pre- 
vails. Best selected copper has advanced £10 in a fortnight, but 
stocks are almost exhausted. Large quantities of copper have 
been smelted iately for the production of sulphate of copper, which 
is being extensively used for the destruction of the phylloxera in 
the French vines. This is a comparatively new application of the 
metal, and a large consumption is involved. 

The advance on copper is still affecting brass foundry goods, and 
new lists have this week been issued by some of the cabinet brass- 
founders and cabinet lock makers, officially intimating a 10 per 
cent, advance, while iron cabinet locks are advanced 15 to 20 per 
cent, 

Merchants and manufacturers are this week stating that there is 
considerable trouble with foreign orders by reason of the advances 
in hardware prices. Orders are being referred back by the mer- 
chant houses almost by the hundred, the prices attached being 
such as, the merchants declare, it is impossible for them to accept. 
This state of things will delay the placing of some of the contracts 
till January or Febr , and in some instances even beyond that 
date ; whilst some of the orders will not return at all. There is, 
however, no alternative but for makers to advance prices. 

The strike in the bedstead trade in Birmingham and district 
continues, and though both the operatives and masters’ association 
have decided to accept the offer of the mayor to endeavour to 
arrive at a common basis of arbitration, they are not agreed as to 
the extent of the mayor's offer. The masters say it covers the 
whole of the dispute ; the men, that it only refers to when the 
15 per cent. bonus claimed shall be conceded. The mayor will be 
approached on the —— again. There are now ten firms giving 
the increase demanded bythe men. About thirty of the employers, 
however, refuse to allow the dispute to go to arbitration unless the 
amount of the bonus is included in the reference. 

The Wages Board in the nut and bolt trade has passed a reso- 
lution to the effect that the men employed by those masters who 
had not signed the agreement to pay & per cent. on the list from 
January Ist next should be called out and supported by the 
Wages Board. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The Manchester iron market on Tuesday was well 
attended, and although the actual business doing was not more 
than moderate, the tone generally was decidedly stronger. There 
was an inc number of inquiries stirring, and buyers were 
evidently more disposed to place out orders; but business has 
scarcely yet recovered from the disorganisation caused by the 
recent speculative operations in the warrant market. There isstill 
a good deal of underselling both in pig and finished iron, second- 
hand holders in many cases offering parcels for prompt delivery at 
considerably under current rates, and this has a tendency to give 
somewhat of an irregularity to prices. Makers generally are firm, 
but here and there they are prepared to entertain business on more 
favourable terms than they would have ae? a week or two 
back. For Lancashire pig iron makers would probably now be 
willing to accept about 70s. to 71s., less 24, for forge and foundry 
qualities, delivered equal to Manchester; and Lincolnshire might 
also be bought at about the same figures. Both these quotations 
are, however, the very lowest that would be taken, makers of Lin- 
colnshire in some instances quoting as much as 3s. to 4s, above 
these prices. Of Derbyshire iron there was so little to be bought 
from makers that it is still very difficult to get quotationsatall. In 
outside brands there is a good deal of underselling, particularly in 
Scotch—the last-named brand, in many cases, being sold at very 
considerably under makers’ quotations. For Eglinton, delivered at 
the Lancashire ports, the price from makers would be about 70s. 6d. 
per ton; but there are cheap parcels obtainable at a couple of 
shillings under this figure, through second-hands. Good foundry 
brands of Middlesbrough are quoted at about 72s. 4d. to 73s, 4d., 
net cash, delivered equal to Manchester. 

For hematites quotations remain unchanged and firm at 86s, 6d., 
less 24, for good foundry qualities delivered equal to Manchester. 

Only a limited amount of business is reported in steel plates, 
and quotations are unaltered from last week ; the average selling 
price at which business of any importance is being put through 
would be about £11 10s., although local makers are quoting 
£11 15s., but very little is being sold at this figure. 

A strong tone is generally maintained throughout the market in 
the finished iron trade, and a steady business is doing. Some 
buyers, however, having apparently bought more than they are 
able to take, and being now required either to cancel or to specify 
on account of their contracts, are offering at considerably under 
current rates, but makers are all firm, and the tendency, if any- 
thing, is upwards. North Staffordshire makers have advanced 
their quotations 5s, per ton, and for delivery in this district are 
now quoting £8 5s, for bars. Local makers, however, have not as 
yet followed this advance, and their price remains at £8 per ton 
delivered here, but they show no anxiety to sell at this figure. 

In the metal market business continues active, and prices are 
firm at fully late rates. 

All branches of the engineering trades continue actively em- 
ployed, and better prices have been got generally, some descrip- 
tions of work having been advanced quite 30 percent. As an 
indication of the activity which prevails amongst the works 
throughout this district, I may mention that Messrs. Vaughan and 
Sons, of West Gorton, who have quite recently introduced as a 
special branch of trade the manufacture of overhead travelling 
cranes driven by rope power, are exceedingly busy in this depart- 
ment, They are just finishing one to lift twenty tons, with a span 
of 50ft., for I. and W. McNaught and Co., of Rochdale. is 
crane is fitted with all the latest improvements which Messrs. 
Vaughan have introduced, and, being designed for foundry work, 
it has a specially slow lifting motion at the rate of lft. i? minute, 
so that patterns may be raised without injury out of the sand. 
Another crane in hand is one of forty tons lifting power, with a 
span of 45ft., for Fawcett, Preston, and Co., of Liverpool. This 
crane is for the boiler shop, and all the motions are arranged to be 
controlled from the floor. They are also making a twenty-five ton 
crane, with a 43ft. oy for Robey and Co., of Lincoln, and another 
of fifteen tons, by 28ft span, for Burrows and Sons, of St. Helen’s, 
both these cranes being for foundry work. A 16ft. crane, with 
4lft. span, also for foundry work, is being built for an engineering 
firm in Portugal ; and they have in hand numerous smaller cranes, 
to be worked by hand power, for various works in different parts 
of the country. 

The Vaughan Pulley Company is also very busy in its speci- 
~ designed pulleys with steel rims, and has in hand an 
order for about 100 of these ge for Woolwich, ranging in 
diameter from 7ft. ¥ 2ft. wide ownwards, It is also com- 
pleting an order of 150 pulleys for Portugal, these being of 
various sizes, and constructed for cotton mill driving. It is also 
making a l0ft. by 7ft. pulley for transmitting -horse power 


the dredger type, elevating the ballast and sand in the right pro- 
portions, and —— them to the mixing cylinder, while the 
cement is automatically fed from a hopper by an Archimedean 
screw, capable of regulation to suit the proportion required. The 
mixing is done in a revolving cylinder, in which are inclined 
blades or vanes, which lift and tumble the material over and over, 
first in the dry state and afterwards in the wet. The water, in 
exactly the needed quantity, enters through the central shaft. 
During the process of the work the blades or vanes revolve with 
the cylinder, but ata slightly slower speed, whereby they constantly 
change their position, and prevent the setting of the cement on 
the inner surface of the cylinder. 

In the coal trade there is a steady improvement going on, but 
the supplies of all descriptions of round coal continue ample to 
meet requirements, and except that colliery proprietors are holding 
more firmly to their list rates, there is no ae change in prices, 
For engine classes of fuel, however, the market shows a strong 
upward tendency, there being quite a oy for all descriptions of 
slack, and a pretty general advance of 3d. to 6d. per ton has taken 
— during the past week. At the pit mouth best coals average 

ls, 6d. per ton; seconds, 9s, 6d.; common round coals, 8s, to 
8s, 6d.; burgy, 6s. 6d. to 6s. 9d.; and best slack, 5:. 6d. to 5s, 9d.; 
and common, 5s. to 5s, 3d. per ton. 

The shipping trade is showing more activity, and good qualities 
of steam coal are not quoted at anything under 9s. to 9s. 6d. per 
ton delivered at ports on the Mersey. 

With regard to the wages question, it seems possible that the 
coalowners will have to make further concessions to the men if they 
are to avoid the possibility of a serious dispute. The miners, even 
after being conceded a further advance of 10 per cent. in January, 
object to bind themselves not to seek for any further advance 
during the ensuing six months, and it seems more than probable 
that the men will be able to carry out their point. 


Barrow-in-Furness.—There is a better tone again to note in the 
hematite pig iron market this week, and a recovery is noticeable 
from the depression which temporarily characterised the hematite 
warrant market. It is remarkable that this depression had not the 
slightest effect on the actual position of makers, either in an indus- 
trial or a commercial sense, because, on the one hand, they were 
sold well forward, and, on the other, they were enabled to do what 
little new business they cared to do at a few shillings per ton over 
and above the prices at which speculators were exchanging warrants 
or conducting t ti in the open market. For some time 
past there has been, and doubtless for some time to come there 
will be, a firm position on the part of smelters of pig iron which 
will not be subservient to the erratic ups and downs of hematite 
warrants. Makers this week are quoting mixed numbers of Besse- 
mer iron at 77s. 6d. per ton net, f.o.b., and No. 3 forge and foun- 
dry iron at 76s. 6d., and are doing business at these figures. 
Warrants are also advancing in price, and are quoted to-day— 
Wednegday--at 74s. 6d. per ton. 

The Solway Hematite Iron Company has lighted its second 
furnace, and now has all its plant in full work. The directors 
of the company contemplate erecting two additional furnaces next 

ear. There are now in blast on the West Coast of England a 
al number of furnaces than at any previous time in the history 
of the trade, and it is probable, if the supply of coke can be 
increased, other furnaces will be re-lighted during the tirst month 
in the new year. There are now fifty-six of the seventy-nine 
furnaces built in the district in blast. ‘The output is not less than 
40,000 tons per week, and for this there is a ready market, with 
no need to increase stocks. Stocks of pig iron this week are shown 
to be 379,445 tons, being a decrease on the week of 690 tons, and 
52,430 tons on the year. 

Shipments of iron and steel are well maintained. During the 
week from West Coast ports there have been coastwise shipments 
amounting to 10,340 tons of pig iron, and 5776 tons of steel ; while 
the foreign shipments have represented 490 tons of pig iron and 
4376 tons of steel. The a. from January lst to the present 
time bave represented 1,007,814 tons, compared with 874,698 
during the same period in 1888, being an increase of 133,116 tons. 

The steel trade is very briskly employed, and there is a very 
full inquiry from. all sources for steel rails, shipbuilding and boiler- 
making material, tin-plate bars, hoops, blooms, slabs, and heavy 
steel products generally ; but makers are so busy, and so well sold 
forward, that they are, generally speaking, only quoting steel rails, 
which are up to 47 per ton for heavy sections, £7 10s. for light 
sections, and £7 15s. for colliery rails. Ship plates cannot be bought 
under £10, and angles at £9. While steel boiler plates are at 
£11 6s., it is difficult to place orders. 

No new feature can be noted in the shipbuildirg trade. Orders 
are not offering so freely as of late, owing to the prohibitive price 
of raw material, but it 1s anticipated that before the close of the 
year builders will receive important orders both in the engineering 
and shipbuilding = semen 

The threatened famine in iron ore is resulting in considerable 
activity at many of the mines, with a view to increasing the output 
as much as possible, and in several instaces, notably at the Cross- 
gates mines near Dalton, the Askham and Monzell Iron Company 
is reopening old workipgs, which are known to contain a poor class 
of ore—that is, possessing a low percentage of metal. ese ores 
at low prices were not marketable, but now that the market is 
brisk, _— high, and tbe supply of metal scarce, these mines are 
being brought into use, and are at present the scene of much 
activity. 

The coal and coke trades are briskly employed, and the demand 
is very full and active. Coke is, however, still in comparatively 
small supply. 

Mr. A. Butchardt, secretary and general manager of the 
Darlington Steel Company, has been appointed toa similar post 
with the Barrow Steel Company. Mr. J. Hutchinson, who for 
some months t has conducted the cial busi of the 
Barrow Steel Company, has been appointed to take Mr. Butchardt’s 
place with the Darlington Iron and Steel Company. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Sout Yorkshire collieries continue to do a large and important 
trade with Hull. During November last there were sent to Hull 
198,014 tons, as against 143,848 tons in November, 1888, or an 
increase of 54,168 tons. For the eleven months ending November 
30th last the weight forwarded to Hull was 1,810,192 tons, as com- 
le with 1,631,360 tons in the same period in 1888, an increase of 

78,832 tons, Coal was exported last month from Hull to the 
extent of 98,597 tons, ——— 39,445 in the corresponding period 
of 1888. The Foye increasing markets were Belgium, - 
mark, East Indies, ny, Holland, Russia, Sweden, and 
eee During the eleven .months-egding November 30th this 
year, 914,817 tons have been exported, as against 728,995 tons in 
the eleven months of 1888. 

The official returns of the Board of Trade show that the ex- 
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ports of iron and steel for November last amounted to £2,843, 248, 


inst £2,138,893, and £2,131,222, for the corresponding months 
of 1888 and 1887. For the eleven months up to November 
30th last, the value was £26,645,371, against , 346,089, and 


£22,808,851 for the corresponding periods of 1888 and 1887. In 
hardware and —_——_ value exported last month was £260,995, 
a decrease of £24,800, as compared with November, 1888. For 
the eleven months the value was £2,745,531, as compared with 
£2,901,060 for the eleven months of 1888. The decreasing markets 
during the month have been Belgium, France, Spain and Canaries, 
Foreign West Indies, Brazil, Argentine Republic, British North 
America, A ia, and British East Indies. improve- 
ment is shown by the British Possessions in South Africa, and 
~~ advances by the United States. 

n railroad material a value was exported for the month of 
£490,995, against £366,221. Brazil has decreased from £12,530 to 
£3076. This falling off, as in the case of hardware and cutlery, 
has no doubt been caused by the dislocation of busi brought 
about by the Brazilian revolution. Japan has increased from 
£8072 to £32,964 ; Argentine Republic, from £92,919 to £154,940; 
British Possessions in South Africa, from £6392 to £13,688. 
Australasia, on the other hand, has fallen from £56,605 to £32,204. 

In unwrought steel, the value exported last month was £181,011, 
against £136,826; for the eleven months, £1,539,375, against 
£1,443,642. Germany on the month increased from £12,070 to 
£35,668 ; and on the eleven months from £109,809 to £178,223 ; 
Holland, from £7340 to £11,759 ; and for the eleven months from 
£84,822 to £124,117. British North America has also been an 
improving market, the exports last month being £19,310, against 
£10,532 ; but there is a slight decrease on the eleven months. 
The United States continue to be disappointing, the value having 
a £43,049 to £28,060; eleven months, from £481,039 to 
£297,131. 

The Sheffield Rolling Mill Proprietors’ Association recently sent 
out two circulars, one quoting > pen cent; off for rod rolling, 20 

r cent. off for cast steel sheet rolling, and 25 per cent. for 

mer steel sheet rolling; the other, which was addressed to 
masters, who send their work to mills outside the Association, 
quoted rod rolling discount at 20 per cent., sheet rolling discount 
at 10 per cent., and withdrew the quoted net prices for special 
classes of work. The latter circular was sent out because a large 
number of the Association mills’ customers had expressed a desire 
that a uniform discount should be established, so that in making 
estimates of cost for giving out tenders for contracts everyone 
should know what he and his neighbours were doing, and thus 
overcome the undercutting by firms not included in the Association. 
Some customers, in order to obtain 5 to 10 per cent. larger discount, 
were stated to be in the habit of sending to the mills outside the 
Association such rolling as those mills could do, which is only that 
which pays the best, while they send the oddments and the worst 
paying kinds of work to the Association mills. Of course, those 
millowners who took the latter kind of work did it at considerable 
loss, while the work on which they could make profit was sent to 
non-association mills. It was to endeavour to put a stop to this 
practice that the second circular was issued. Above a million 
of money is invested in the rolling mill trade, and it is stated that 
for eight years it has not yielded above 24 | 9 cent. per annum. 

e coalowners and colliers hold a second conference at Sheffield 
to-day—Thursday. net | information reaches me that the 
coalowners willconcede another 10 percent. in wages unconditionally 
on the Ist of January, but they intimate their intention of resisting 
~~ further advance before the expiring of their contracts next 

uly. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

A SOMEWHAT healthier tone has characterised the Glasgow iron 
market this week. Early in the week there were considerable 
buying orders in the market for both Scotch and Cumberland 
warrants, the prices of which materially improved. As was to be 
expected, however, when the business has of late been so largely 

ulative, the quotations have since fluctuated a good deal, and 
the market has not yet attained that steadiness which is desirable 
in the interests of legitimate business. 

The shipments of Scotch pig iron in the past week amounted to 
6279 tons, against 5502 in the co: mding week of 1888. The 
export trade is now likely to be small for the next month or two. 
The home consumption, however, continues very large, owing to 
warrant iron being used in the foundries in ce of Cleveland. 
The imports of the last-named iron into Scotland are very small, 
as its price is too high, relatively to that of Scotch pigs, for present 
use at our ironworks. The stock of pig iron in Connal and Co.’s 
Glasgow store is being reduced at the rate of 4000 to 5000 tons per 
week, 

The prices of makers’ iron are quoted firmly by the makers 
as follow:—Govan, f.o.b. at Glasgow, No. 1, 80s.; No. 3, 70s.; 
Langloan, 80s. and 70s.; Summerlee, 80s. and 70s.; Gartsherrie, 
80s, and 70s.; Calder, 79s. and 68s. 6d.; Clyde, 75s. 6d. and 
67s. 6d.; Govan, 60s. and 59s.; Gle ock, at Ardrossan, 77s. 6d. 
and 69s. 6d.; Dalmellington, 70s. and 68s.; Eglinton, 70s. and 693s. ; 
Shotts at Leith, 79s. and 69s.; Carron at Grangemouth, 80s. and 
70s, The makers, as indicated, hold by these prices, being still 
busy, but some merchants quote a number of these brands at 
somewhat lower rates. 

There is a very active business in hematite pig iron, the produc- 
tion of which in Scotland is larger at present than at any former 
time in the history of the trade. 

The export trade in iron and steel manufactured goods is in- 
creasing, and is likely to be heavy in the next few months. 
quantities of machinery for the sugar, rice, and other plantations 
are being constantly turned out, and there is also a good business 
for abroad in marine engines. There are at present several im- 
portant orders in the market for malleable iron goods, including 
one for roofing work for the docks at Buenos Ayres, the greater 
part of which is expected to be placed with Glasgow makers, 

The ordinary malleable iron trade is active, although the amount 
of fresh business being placed is not very large. It is thought that 
the unsettled state of the pig iron market has been the means of 
keeping back aconsiderable amount of work that would otherwise 
have been placed by this time. The makers are, however, keeping 
pretty well by the advanced prices in the expectation that the 
situation in the pig iron market will soon be stronger, and that 
they will then have no difficulty in commanding the full rates. 
The quotations are as follows:—Common bars, £8 2s. 6d. to 
£8 7s, 6d.; best bars, £8 12s, 6d. to £8 17s, 6d.; sheets, £10; 
hoops and plates, £9 ; angles, £8 2s. 6d.; nail rods, £8 5s., all less 
the usual trade discount of 5 per cent. 

The position of the steel trade is stronger than that of finished 
iron, the makers reporting that the inquiry is large, and that they 
are not able to undertake all the business that is offering. They 
quote vine £10 ; boiler-plates, £11; rivet bars, £9 5s.; and 
angles, £8 lis., these prices being, less 5 per cent., for delivery in 
Glasgow district. 

The coal trade is in a rather more satisfactory position than it 
was a week ago. The colliers are working fuller time and more 
steadily than usual in anticipation of the Christmas holidays. The 
supplies of coals have been rather short for shipment, but the 
coal rs blame the railway companies, and not the miners, for 
this. In some localities pits are kept back owing to a scarcity of 
wagons, and there are complaints that too much time is occupied 
in the haulage from the collieries to the ports of shipment. 
Efforts will no doubt be made by the railway companies to remedy 
this defect. Ell coal is about ad. per ton cheaper, but other quali- 
ties are uncbanged. There is a steady supply an consump- 
tion of furnace coals, and the demand for household sorts has 
largely increased within the last week or two, 

e demand for coke is greater than the capacity of the local 
works can overtake, and prices have for some time been steadily 





advancing. Messrs. William Baird and Company are about to add 
fifty coking ovens to their works at Kilsyth. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Prices of pig iron in the Cleveland district have fluctuated con- 
siderably during the past week, but the t of b 
actually done has been unimportant. At the market held at 
Middlesbrough, on Tuesday last, the tone was more cheerful than 
has been noticeable for some weeks; consumers seemed more dis- 
posed to buy forward, and prices were much steadier. For ey 7g 
delivery merchants asked 61s. 6d. per ton for G.M.B., and 62s. 6d 
for the first quarter of next year. At these ratesa certain amount of 
business was transacted. Forge iron, fordelivery overthe next three 
months, is firm at 60s. 6d. per ton. Warrants, which at last week’s 
market fell to 60s. 9d., rose to 65s, during the week; but on Tues- 
day last they = fell to 61s. 9d., that figure being only 1s. 1d. 
per ton above the price current of Scotch warrants, Holders now 
seem inclined to retain all they have until the spring, when they 
expect to be able to command better prices. 

e stock of pig iron in Messrs, Connal and Co.’s Middlesbrough 
store has reached 175,468 tons, which represents an increase of 
3714 tons during last week, and about 19,000 tons ina month. At 
Glasgow they now hold 954,624 tons, or 5653 tons less than a week 





since. 

In the earlier days of the present month the pig iron shipments 
from Middlesbrough were very meagre; but they are now im- 
proving, Scotland especially taking larger quantities, 

The finished iron trade is still in a quiet condition. Quotations 
on Tuesday were as follows, viz. :—Ship plates, £8 per ton; boiler 
plates, £9; common bars, £8; best bars, £8 10s.; and ship angles, 
£7 15s.; all free on trucks at makers’ works, and less 24 per cent, 
discount. 

Steel makers continue exceedingly busy, and their prices are 
well maintained. Ship plates are offered at £8 lis. 6d. to £9, 
oueeee at £8, and rails at £6 17s, 6d. to £7 per ton, at makers’ 
wor 

The motto of the Middlesbrough Corporation is ““Erimus.” True 
to the idea expressed thereby, the municipal council seems never 
to be tired of endeavouring to extend its operations and enlarge 
the sphere of its activities. Again and again in past years it tried 
to absorb what is known as the ironmasters’ district, and finally 
succeeded. This, however, was on the condition that the rate- 
os oer] therein were to pay only one-fourth of all rates, except the 

ool Board rate. e General Purposes Committee have 
come to the conclusion to endeavour to extend once more 
the municipal limits, with a view of including North Ormesby, 
South Bank, and Grangetown. They desire that the large 
works in those districts should pay half rates, and that this rule 
should at the same time be made applicable to the works in the 
ironmasters’ district, and to the ironworks and factories within the 
borough proper. ‘They consider that as the Middlesbrough 
Corporation has recently become a County Council, it should have 
control over a district worthy of that somewhat high-sounding 
name. The population of the extended area would be over 100,000. 
The minutes of the General P Committee were brought 
before the Middlesbrough Council yesterday. The one specially 
referred to met with considerable opposition, and when put to the 
vote seventeen councillors were found to be for and seventeen 
against it. The mayor's casting vote was given in its favour. 

The dispute between the North-Eastern Railway board of 
directors and their servants has been settled, so faras to be referred 
to arbitration. Last Sunday meetings of the men were held in 
various centres, facilities having, in some cases, been afforded by 
order of the directors. The attitude of the men was very deter- 
mined, and it became evident that unless some considerable con- 
cessions were made, a general strike would take place, and the 
whole trade of the north-eastern district would be paralysed. 
This danger has now happily been averted. Mr. Paulin, 
the general traffic ma , asked that a deputation skould 
be appointed to meet i. He then pro that all 
matters in dispute should be settled by arbitration. The 
question of where a gentleman could be found willing and 
competent to decide such important issues seemed at first 
to be one impossible to answer. But fortunately the name of 
Dr. R. 5. Watson, of Newcastle-on-Tyne, who has so repeatedly 
arbitrated for the North of England finished iron trade, was found 
to be mutually acceptable, and was at once agreed upon. 
Hitherto Dr. Watson has persistently declined to accept anything 
for his services as rendered in this way, and it is dificult to see 
how he can take up a different position in the present case. If, 
however, through his intervention a general strike be averted, and 
a better understanding arrived at between the railway company 
and their servants, some handsome ——— ought to be made 
of his services. To this both sides would, without doubt, willingly 
contribute. In the movement the general public ought certainly 
also to join, inasmuch as there is scarcely any class which would 
not be detrimentally affected by the suspension, for ever so short 
a time, of the railway service, 

Another old-established iron manufacturing firm in the North of 
England has just become a limited company. This is the one 
known as Messrs. Samuel Tyzack and Co., of the Monkwearmouth 
Ironworks, Sunderland. be business was established in 1857, 
and has been successfully conducted ever since, Their principal 
products are section iren of all kinds. Within the last few years, 
two at least of the partners have died, and the trustees are 
naturally anxious to withdraw their capital in order to wind up 


their trusts. ‘This is the reason peas Meg public have now an 
opportunity of purchasing shares, e total amount required 
is £75,000, £15, 


of which is in 5 per cent. debentures, and 
the remainder in ordinary shares. The directors are all well- 
known local men, the managing director being Mr. W. Thackeray, 
jun., president of the North of England [ron Manufacturers’ 
Association, and an active member of the Board of Arbitration. 
The works seem to be specially well situated for cheap manufac- 
ture. They are inan excellent position for purchasing scrap iron 
from the local shipyards, as well as from importers, and for selling 
their finished iron to the shipbuilders of the Tyne and Wear. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE Taff Vale Railway dividend has always been regarded as 
the index to the condition of trade, and the official announce- 
ment is now looked for with interest. It will = be 4 per 
cent,; that is, equal to 10 per cent. on the old stock, and must 
be accepted as highly satis rong 4 considering the Barry opposi- 
tion. having abstracted 50 to 60,000 tons per week, must 
have caused a decline of £2000 per week in Taff receipts ; but 
the volume of increased trade, both in coal and steel, has made 
some amends, and hence shareholders will only lose their 5 per 
cent. bonus, The coal trade bas shown a good deal of vigour 
during the past week, and there seems strong probability that 
December totals will exceed even those of November, which 
showed the satisfactory increase, taking all the leading Welsh 
ports, of 172,000 tons on the month. 

I note that in contrast to this marked improvement inthe Welsh 
coal trade, the Tyne ports show a decrease coastwise. There is 
animation from one end of the coalfield hereto the other, and though 
Ido not expect much ground broken before the new year, the 
early months of 1890 will be the time for a good many colliery 
openings. There not been so good a time for colliery invest- 


ments for years, and it is a matter of rise that there is not 
Z ‘In the neighbourhood of 
open for speculation, and on the 
e Bedlinog valley, between the Dowlais pits and 


more movement in Monmouthshire, 
Crumlin — notable scope is 
borders in 





ey 


Treharris, there is a great tract, once intended to hav 
developed by Mr. Fothergill. © been 

Prices of steam and house coal are on the advance. At present 
the a woe may be regarded as only tem » Best 
steam coal, 6d. to 14s,; seconds, 12s, 6d. to bs. 90; Mon- 
mouthshire, 12s, to 12s. 6d.; small steam, 7s. to 7s, 3d.; house 
coal, No. 2, Rhondda, lls, 6d.; small, 7s, 3d. to 7s, 6d.; No, 3 
Rhondda, 13s, to 13s, 6d.; small, 9s. 9d. Coke is again showing ¢ 
tendency to advance, and is reported 


scarce, It is now at 
and 24s., and s' foundry is up to 26s. Patent fuel is in 
demand at 12s. 6d. to 13s, 


Pp 
e only thing which has showed a 
slight decline is pitwood, which has been rushed up to a high 
figure in consequence of small stocks. Sales are now being effected 
at 20s., which is regarded as a price just to dealers an buyers, 
Stocks are large. 

In the iron trade there has been a little change in the price of 
pigs and Scotch bars show some variation, Present prices at the 
Swansea Exchange :—G w warrants, 60s. 7d.; Middlesbrough 
61s. 74d.; hematite, 74s. 3d. to 74s. 44d. In the price of Welsh 
bars, rails, blooms, and tin bars there was little or no change, but 
an increased firmness and demand for rails. 

Welsh bars are at £7 10s. to £7 15s.; sheet iron, £9 10s, to 
£10 10s.; steel oa 10s. to £11 10s.; rails, £7 to £8 accord- 
ing to reaction; tin-plate blooms, £7 to £7 2s. 6d.; tin-plate bars 
£7 7s. 6d. to £7 10s.; Seimens bars up to £7 12s 6d. 5 
For merchant and tin-plate bars the demand is very heavy, and 
it is ed as a favour to place an order even at distant delivery, 

In Welsh bars there is — scope for enterprise. There is a 
mill at Ebbw Vale and one at Dowlais tie good work, 
Cyfartha mill is also busy, and these form nearly all the 
available for ordinary bar in Wales, leaving the great 
mass, principally B.B.H., to come in from Staffordshire. I hear 
that a large firm of wagon builders adjoining the principality 
would take 1000 tons weekly if they could be supplied by Wales, 
as the transit would be so much less, and the ease of getting sup- 
plies better. Probably this figure is an exaggeration, and half the 
quantity is meant. One thing is certain, there is a good deal of 
activity in the wagon trade at present. 

Tin-plates are being held firmly, though a good deal is being 
done in Liverpool to ‘‘ bear” down prices, but tin-plate workers 
have no option. With tin bars at their present prices, to sell for 
less than market price is to lose by the transaction. The ship- 








ments from Swansea last week amounted to 35,000 boxes. From 
nee large quantities were sent to Liverpool, Bristol, and 
Scotland. Prices are: Cokes, 15s. 9d. to 16s. ; mers, 16s, 3d, 


to 16s. 6d.; Siemens, 17s, to 17s, 6d. 

A large quantity of pig from Maryport has come into Swansea, 
Iron ore consignments are again heavy. 

There are rumours in Cardiff of a huge syndicate connected with 
steel ship building, and new coalfields, the steel to be obtained 
from the new Dowlais Works, which are progressing well. 

Sir W. T. Lewis has left for Egypt and is not expected to return 
until end of January. 

The sliding scale will come on for discussion next week by the 
men. The outlook is bad. The men will probably try their old 
ruse of agitation in the face of a rising market. 

I regret to announce the death of Mr. D. Evans, chief manager 
te mo Ferndale Collieries, which happened suddenly at Cardiff 

n. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

In this country the tone of the iron markets remains hopeful, 
and in all branches a rising tendency still prevails. If the present 
high quotations continue, or, as may be expected, are still 
advanced, there is every apprehension of export trade decreasing 
more and more. No sincere satisfaction can, therefore, be ex- 

ressed regarding the unlimited rising of prices, 

On the Silesian iron market demand and sale have continued in 
former briskness. The works are bent upon securing enlarged 
supplies of ores, For this purpose some of them have acquired 
iron ore mines in Moravia. Pig continues scarce, and has been 
raised M. 11 to 12 per ton last week. ‘The Breslau dealers put 
another M. 20 on wrought iron; sheets are noted M. 250, 

A firm tendency characterises the Austro-Hungarian iron trade. 
Demand and sale are extremely lively. Pig, as well as all kinds of 
finished iron, are in continued good request, while orders are coming 
in most satisfactorily. 

The French iron market continues to improve. In the Longwy 
district, forge pig has been noted 85f., being an advance of 10f. 
since the beginning of November, Large A enon of pig iron are 
sold to Germany from the Longwy and Nancy district. In con- 

uence of coke being so very scarce, several charcoal furnaces 
will be blown in in the Haute-Marne. This may be regarded as a 
sign of confidence in the present state of things. 

On the Belgian iron market prices are advancing a from 
week to week. Scarcely had bars been raised from 150 to 160f., 
six weeks ago, when another rise of 20f. is being announced, 
whereby bars have actually got up to 180f. p.t. These prices, it 
must be admitted, have not been carried everywhere, but they 
are gaining firmness from day to day. Sheets stand at 200f. 
nominally, in some cases contracts have been booked at 220f., yet 
the works are engaged for a iderable time on orders booked at 
oid notations, and 1889 will probably expire ere the above-named 
higher prices can become id. The scarcity in pig continues. 
Forge pig of Athus is ao at 75f. For girders J75f. is the 
minimum quotation. The pagnie Générale des Conduits dE’au 
has received an order for 2000t. tubes for the Buenos Ayres Gas 
Company. Five hundred coal wagons are to be given out by the 
Belgian State Railways. : 

ere is little change to note on the Rhenish-Westphalian iron 
market, exceedingly strong demand and rising quotations having 
been maintained in almost all branches. The ore business is very 
active; prices are ek Contracts have been booked up to 
the third quarter of 1890. The crude iron business is in a 
brilliant state. Forge pig is in strongest request, and scarcely to 
be had for love or money. Regarding foundry pig, basic, and 
Bessemer, nothing can be added to what has been said in previous 
letters. Both demand and sale are exceedingly active in the 
malleable iron branch, Bars especially are in brilliant request, 
owing to increasing demand for railway and other engineering 
purposes. Export trade is suffering somewhat from the inability 
of executing orders promptly. Girders, as well as hoops, are in 
an unchanged and satisfactory condition. The plate and sheet 
mills are in vigorous activity. There is no satisfactory report yet 
to be given regarding the wire trade, which remains in its former 
deplorable condition. The wagon factories are expecting further 
employment from orders for 1140 freight and 165 passenger cars, 
which are to be given out in the middle of December. Rails have 
been offered at M. 156 to 160 at a late tendering. 

In the Rhenish-Westphalian mining districts serious disturbances 
have been threatening for some time, and have even occupied 
the watchful attention of high quarters. Both local and govern- 
ment authorities have lately been exerting themselves to their 
utmost to prevent any violent outbreak, and as far as can be 
ascertained at present, there is a fair chance that they will succeed, 
Fortunately for the cause of order and peace, the are 
seldom in harmony among themselves, hoa 

It is reported from Mannheim that a “Union of National 
Labourers” has been constituted in that town, which announces 
its object to be to oppose all socialistic theories. Their first 
meeting, however, was violently disturbed by the social democrats, 
who tried by every means to prevent the ogee from voming 
to any resolution. A strange way, certainly, of illustrating their 
idea of liberty and equality. 4 

In consequence of heavy snowfalls, numerous obstructions have 
occurred on continental railway lines, particularly on those of the 
southern parts, 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, Nov. 29th, 1889, 
Prices of iron have remained stationary for 
several days. The great body of consumers have 
all the iron they need for the rest of the year. 
Makers anticipate an advance at an early day, 
and are therefore indiff:rent as to new contracts. 
No, 1 foundry is selling in this market at 19 dols, 
to 19°50 dols.; No, 2 at 17 dols. to 18 dols,; mill 
brands at 17 dols. to 17°50 dols. But little 
southern iron is offered or asked for, as it is found 
that southern makers are not solicitous for new 
business at present, Steel blooms are very strong 
at 35 dols, to 86 dols. The prices for slabs ) 
from 36 dols, to 45 dols., the latter being the 
quotation for fire-box slab, Bessemer pig at 
interior points is 21 dols, to 22 dols.; 20 per cent. 
spiegel is worth 34 dols.; steel rails, 35 dols.; old 
rails, 26 dols. Very few new steel rail orders 
bave been booked for some time. A large amount 
of mileage is projected, estimated by some autho- 
rities at from fifteen to twenty thousand miles in 
all; but this is nothing unusual. Railroad pro- 
iectors are constantly surveying new routes and 
uilding roads on paper, and sometimes construct- 
ing a few miles of road, in order to scare com- 
ting moters away. It is in the Southern 
tates that the greatest profitable railway build- 
ing is being done. . oy 
‘All branches of business are prospering in the 
United States, and the winter will be a good one, 
An advance in prices, while it a gw be accept- 
able to the makers of iron, would be hurtful to 
the general business interests, to the extent that 
it might check new enterprise which the com- 
mercial activity of the past year has encouraged. 
Within sixty days it will be practically decided 
about how much railroad work will be undertaken 
for 1890. Whether it be much or little, steel 
rails or steel blooms will not decline in price, 
The chief source of the heavy demand for iron 
and steel products comes from machine shops all 
over the country. Machine shops are being built 
by raiiroad companies and private individuals, to 
make tools and machinery and to supply products 
in which iron and steel are the main material 
used. There is less idle iron-making capacity in 
the country than has ever been known. Building 
has been active, and has brought about an advance 
of 30c. to 40c. per keg in nai The demand for 
natural gas for manufacturing purposes has been 
so active that skelp iron and wrought iron pi 
mills have been running day and night for months. 
Business in Pittsburg and throughout Western 
Pennsylvania has been racing the capacity of 
furnaces, mills, and machine shops. Wages lows 
been advanced in some few localities. In Chicago 
a very active demand exists for steel, nails, bard- 
ware, sheet iron, and merchant bars. Chicago is 
the base of ~—_ for the vast agricult and 
mining — of the North-West, and reflects the 
trade conditions prevailing in a half-dozen States. 








NEW COMPANIES, 
an following companies have just been regis- 
Brituh and Colonial Explosives Compan 
Limited. wii 


‘This company was registered on the 3rd inst., 
with a capital of £100,000, in £1 shares, 400 of 
which are founders’ shares, to carry out an unregis- 
tered agreement with Thos, Pryor, of Redruth, Corn- 
wall, and to manufacture, export, and import 
dynamite, nitroglycerine, gunpowders and explo- 
sives of every kind, fuses, signal and other lights, 
fog signals, reworks, &e, # subscribers are :— 

, Shares, 
SS Paterson, 19, Bedford-road, Tottenham, 

cler oa. 66 6% 06 OO» 66 60 Gd 66 0 
C. Stuart, 86, Algernon-road, Lewisham, ac- 

CE’ 48s de 0s. ee ced, ed Lad. ¥e. op 
A. H. Cullen, 1, Union-road, Tufnell Park, clerk 1 
W, J. Stilwell, '15, Mervan-road, Brixton, char- 

tered accountant .. .. .. kh ae. ge 
H. Limebeer, 11, L ter-road, Belsize Park, 

a! ks ee ae gt Sat ne xe 
G. H. McLennan, Bush Hill Park, Enfield, char- 








SE 50) xe, kc. davies we... 06 1 
¥. Seogans, 56, Granville Park, Blackheath, 
cler! a Jc ee ae ee en er eee 1 


The number of directors is not to be less than 
three, nor more than seven ; the first are Colonel 
J. L, du Plat Taylor, C.B., E. Boyle, A. Lanyon, 
Thos, Pryor, and Josiah Thomas, M.E.; remune- 
a, — r annum — ean 

essrs, Jooper, an olmes, 20, Thread- 
necdlo-ctocsh o pole 


Foreign and Colonial Electrical Power Storage 
; Company, Limited. 

‘This company was red on the 3rd inst., 
with a capital of £100,500, in £5 shares, 100 of 
which are founders’ shares, to acquire from the 
Electric Construction Corporation, Limited, 
certain patents for improvements in storage 
batteries, together with other property referred 
to in an unregistered agreement of the 22nd ult. 
The subscribers are ;— 

ares. 8! 8. 
*Sir Daniel Cooper, Bait., 8, De Vere- 


y, ae Courtenay, The Temple, 
*James Balfour, 4, Marlbro’-gate, W. a 
*James Pender, Thorney Hall, Rugby.. 
" —— 13, Fenchurch-avenue, ship- 
Reginald Mackenzie, Dingwall Lodge, 
Gee e566 eh ao «= S 
T. H. Horwood, 43, Woodstock-road, 
Bedford Park, solicitor.. .. .. ..— .. 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares, or £500 stock; the first are the subscribers 
enoted by an asterisk ; remuneration, £1000 per 
annum, to be increased by the addition of 10 per 
cent. of all profits earned in excess of £10 per 
cent, dividend, but £5000 per annum-is to be the 
maximum total. Solicitors, Messrs. Renshaw 
and Co., 2, Suffolk-lane, 


New Cransley Iron and Steel Company, Limited. 
This company was regi on the 4th inst. 
with a apital of £100 000, in £5 shares, to acquire 


— et 
eee 


a 





and work coal and other mines and works. The 
subscribers are :— 


*Arthur Keen, Southwick, Stafford, ironmaster 
*J, H. Pearson, Handsworth, Stafford, ironmaster 
*E. <. Pot, Corporation-street, Birmingham, 

man ge il lah RPS S ar oe 
8. de la Grange Williams, Sutton Coldfield, lime 
Thos, Keen, Smethwick, ironmaster 
J. F. Pearson, sworth, we 
J. Bayley Lees, Handsworth, ironmaster .. .. 1 

The subscribers denoted by an asterisk and 
Mr. David Evans are the first directors a 
cation, 500 shares; remuneration, £ per 
annum, with an additional £400 from profits in 
excess of 10 per cent. Office, 33, Waterloo- 
street, Birmingham. 

Samuel Tyzack and Company, Limited. 

This company was registered on the 5th inst., 
with a capital of £60,000, in £10 shares, to take 
over the business of Messrs, Samuel Tyzack and 
Co., of Monkwearmouth, Sunderland, iron and 
steel manufacturers, kc, The subscribers are:— 


*Samuel Storey, M.P., Holm Lea, Sunderland .. 1 
*R, Shadforth, Roker, Sunderland, shipowner .. 1 
*J. Sanderson, Sunderland, shipowner.. .. .. 1 
J. H. Bell, Sunderland, agent $0 06 0s : 

1 


1 
1 
1 
1 
1 
1 


J. Y. Short, Sunderland, shipbuilder .. we 
*W. G. C. Wylde, Roker, Sunderland, iron manu- 
*W. Thackray, jun., Sunderland, iron manufac- 
UE cb ss ss 86 ee ws 6s we ease 
The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and Messrs, Frank 
Stobartand Wm. Jeeks; qualification, 100 shares, 
The company in general meeting will determine 
remuneration. istered office, Fulwell-road, 
Monkwearmouth, Sunderland. 





Morris Brothers, Limited. 

This company was registered on the 5th inst., 
with a capital of £ , in £1 shares, to acquire 
the business of Messrs, Morris Brothers, of 
Hartington Works, Branston-street, Birmingham, 
electricians and general scientific apparatus 
manufacturers, The subscribers are:— 


8) 
W. R. Morris, 246, Wheeler-street, Birmingham, 
NE Rac Wealisa an: "is meee! ow Lee 
Wm. Canning, Handsworth, chemist .. .. .. 
J. Thornton, 187, Hampton-street, Birmingham, 
MIR dada’ s the Wasle og > sci em oe 
E. Powell, Harborne, Stafford .. .. .. .. « 
Timothy Morris, Lozells, Birmingham, electrician 
Oliver Morris, Lozells, gham,clerk.. .. 
F. Simmons, 38, St. Paul’s-square, Birmingham, 
ea ae eee 
Registered without special articles, Solicitors, 
Messrs, Kerly, Son, and Verden, 14, Great Win- 
chester-street, E.C, 


ee 








PHOTOGRAPHIC EXHIBITION.—The fifth of the 
series of ‘‘One Man” Photographic Exhibitions, 
at the Camera Club, 21, Bedford-street, W.C., 
will be ; for private and press view on 
antes mber 16th, at 8 p.m., and on and 
after Tuesday, December 17th, it will be open 
to visitors on presentation of card. The Exhi- 
bition will consist of pictures by the late Mr. 
O. G, Rejlander, and a selection from over 200 of 
his famous figure and genre studies will be 
shown. The pictures will be on view for about 
six weeks, 


LEEDS ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—The ordinary meeting of 
the Association was held on rege | evening, 
5th inst., at the Wheatsheaf Hotel. Mr. Alfred 
Towler gave an account of his visit to Newcastle 
in connection with the anniversary dinner of the 
Association there. Describing his visit to some 
of the principal engineering and shipbuilding 
works, he attributed the great success of the 
Elswick Works to the influence and ability in 
the t, combined with cial and 
technical skill, excellent tools, and abundance of 
capital, One of the most interesting sights he 
witnessed was the launching of H.M. Australian 
cruiser Pelorus, which was effected without a 
hitch, the vessel sliding off the stocks in a most 
graceful manner, The shipyard of Messrs. Wig- 
ham, Richardson, and Co, was a special attrac- 
tion, because they have just completed the first 
vessel built on the north-east coast having quad- 
ruple-expansion engines, the cylinders being 
2lin., 29in., 42in., and 60in. diameter by 42in, 
stroke, working at a boiler pressure of 180 1b. 
per square inch, Descriptions of the works and 
slipways of the Wallsend Slipway and Engineer- 
ing cant and other places were given, at 
all of which he had been very cordially received. 


SurvEyinc.—At the City and Guilds of 
London Institute, Central Institution, a course 
of instruction in surveying will be given by 
Mr. R. E, Middleton, M.LC.E., F.S.1L, who 
made the triangulation survey for setting out 
the Forth Bridge. The syllabus of the lectures 
and field work includes: — Plotting surveys: 
Description of instruments used in plotting; 
exercises in plotting from field book; enlarging 
and reducing | ac measurements of land; 
measurements of excavation and bank, Length- 
measuring instruments: Rods; the chain, the 
tape, the offset rod, the steel band, kc. Rang- 
ing lines: Ranging rods, flags. Chain surveying: 
Main lines and triangles, subsidiary lines and 
triangles, check measurements; traversing with 
the chain. Surveying with chain and compass, 
and description of the instruments, and their 
adjustments. Closed traverse, open traverse: 
Plotting traverse lines; computation of traverse 
lines, Surveying with chain, theodolite, and 
com and description of the instruments and 
of their adjustments. et with base line 
and planetable. Surveying and levelling for rail- 
way work, and description of the instruments 
used and of their adjustments. Surveying and 
levelling with base line and theodolite only. 
Surveying and levelling with optical measuring 
instruments and stadium rod. Instruction in 
the field in surveying, levelling, and the use of 
instruments, The fee for the course is £5, and 
the instruction will be given on Tuesdays, from 
ten to five, ine A beginning on January 14th 
and énding about the middle of June, 








THE PATENT JOURNAL. 
Condensed from the —! the Commissioners of 


Application for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

ri ea tae, a Ralls 
_ aj on n oO clu 
in No. 17,869, dated 9th * November, 1389, takes, 
under Patents Rule 28, that date.) 


2nd December, 1889. 
19,296. AncHERY Game, C. Meers and H. J. Lane, Bir- 
19,297, CanDBOARD Boxes, W. Clemeshu and P, Stubbs, 
taffordsbire. 
19,298. A Seatinc-wax Howiper, W. W. Savage, 
Brighton. 


rig 

19,299. Construction of Portroxios, J. and W. H. 
Hawkswell, London. 

19,300. Recoverinc Sunken Vessets, G. Barnett, 
Newcastle-on-Tyne. 

19,301. Manuracture of Soxes of Boots, J. W. Hem- 
mings, Bradford. 

19,302. Mortisino Cuise., R. W. Little, London. 

19,308, Cycie Be.ts, F, ke, London. 

19,804. Exvecrric Morors, W. B. Sayers, London. 

19,305, WATER-WAsTE PREVENTER, J. W. Turnpenney, 


ndon. 

19,806. Treatment of Merauiic CHLoripgs, J. E. 
Bennett, Manchester. 

19,307. Lamps, H. D. Fitzpatrick, Glasgow. 

19,808, Water-ciosets, D. Law, J. Law, jun., J. Law, 
J. Law, and G. Grant, Glasgow. 

19,309. Gaszous Disinrectants, G. T. Moody and F. W. 
Streatfeild, London. 

19,810. Fine-Licurers, J. Watts, Bournemouth. 

19,311. Gas-HEATING Apparatus, F. W. Branson, Leeds. 

19,312. Brick and other Kits, J. Whitehouse, Not- 


tingham. 
19,313. CarriacE Lock, W. H. Blakeney, Dundee. 
19,314. SHarrs for WHEELED Vewicies, T. Watts, Bir- 


19,315. BRACE and other Buck.es, T. Walker, Bir- 
mingham. 


8 

19,316. Tzacainc Music, A. A. Skillington and F. 

Bkillington, Bradford. 

19,317. SHock PREVENTING ARRANGEMENT for BICYCLES, 
J. Bates, Birmingham. 

19,318. Setrinc TextiLte Sampte Yarns on PATTERN 

——_ and J. Dawson, Bradford. 

19,319. Repuctna Cameras for LANTERN S.iipEs, A. 
Pearso Halifax. 

19,320. CoIn-rREED Apparatus, J. Hope, London. 

19,321, Drivine Caarns for Bicycies, VC. H. Brampton, 


Birmingham. 
19,322. Lamp Wicks, J. R. Hughes, W. A. Burrows, J. 
. Savage, and H. B. Phillips, London. 
19,823. Muos, &c., Fitrep with Lips, K. Peters, 


mdon. 
19,324. “ Leap "and “ Swive.” for Axciine, P. Geen, 


mdon. 

19,825. Inpicatinc Sounps by Printep CHARACTERS, 
. Junge, London. 

19,826. ApveRTISING CaRD, L. Diederichsen, London. 

19,827. Brakes, R. Denison and J. Blakey, London. 

19,828. Lips for Jars, J. Trantom, Liverpool. 

19,829. MarGInat Inpex for Bisues, B. Laing, Canada, 

19,880. Sarery Custos, B. M. Egan and E, A. Selley, 


ndon. 

19,831. Inmatinc Apparatus, H. B. Wooldridge, 
London. 

19,332. Sprnninc Frames, R. Walmsley, London. 

19,838, Inon and Sreex, W. Sellar, London. 

19,334. SoLutions of Nicket and Cosa, W. L. Wise. 
—(B. Natusch, Germany.) 

19,835. Voutraic Barreries, J. C. Merryweather, 


ndon. 

19,386. Cuests, &., J. C. W. Stanley and L. B. 
Wrightson, London. 

19,337. Lisk or Jorntep Bextine, J. Magnin and 8. 
Richbourg, London. 

19,388. Om Stoves, C. Retallack and J. Harper and 
Co., Limited, London. 

19,339. Sturrine Boxes, Tangyes, Limited, and T. E. 
Daintree, London. 

nee Propvucine Sprays or Jets of Water, J. B. 


on. 

19,841. Paint Cans, R. Pulton, jun., London. 

19,342, ExpLosive Cuarces for AMMUNITION, Sir F. A. 
Abel and J. Dewar, London. 

19,343, Ware Leap, G. Bischof, London. 

19,344, Licutinc Streets and Hovsgs in Foos, E. 
Dean, London. 

19,345. Hrncrs, McG. Slane, Glasgow. 

19,346. Auromatic Weicuina Macuine, C, F. A. Réell 
and F. Jewell, London. 

19,347. Bune for Casxs, &., B. L. de L. Cortenbach, 


ndon. 
19,348. Dritts for DistrisuTine Seep, G. Greenfield, 


mdon. 

19,349. PHotroorapuic Cameras, H. E. Newton.—(The 
Firm Baandt and Wilde, Germany.) 

19,350. PerroLeum Lamps, J. Ristelhueber, London. 

19,351. Butter Cutter, F. W. Barker.—(/. H. Loomis, 
United States.) 

19,352. Steam Moror, H. O. Beatty, London.—[Date 
— for under Patents Acts, 1883, Sec. 103. 2nd 

: oy _ being date of application in United 
ta’ 

19,358. Recervina Cuanor, J. M. Richards,—(C. L. 
Bellamy, United States.) 

19,854. Retays for TELEGRAPHIC Purposgs, H. Lub- 
liner, London. 

19,355. Horsesnor, A. Delmard, Lendon. 

19,856. Macuine Guns, W. H. Fitzgerald, London. 

19,3857. Writine Macuing, A. P. Eggis, London. 

19,358. ArR-FEEDING Device for Furnaces, F. Lead- 

ter, London. 

19,859. Carts, J. E. Hayes, London. 

19,360. Paps for Harness, F. H. Wenman and H. 
Be ley, London. 

19,361, VenicLe for Distrisutine Sanp, J. T. Parlour, 


mdon. 
19,862. WaterPpoorina Fe.t, &., J. R. Kelsey, 
Londo! 


m. 
19, pool Crusuine Org, &c., J. 8. and J. W. Chenhall, 
ndon. 
19,864, Tosacco Pirgs, T, Parry, London. 
19, wd Piaitine Straw for Bonnets, W. W. Janes, 
juton. 


8rd December, 1889. 
19,366. Army SIGNALLING Apparatus, L. C. M. Blacker, 


ndon. 

19,867. Storprina TaP-HOLEs in BARRELS, A. Philburn, 
Ashton-under-Lyne, 

19,368, ComprneD Rute and Prorractor, H. Horn 
and J. Effinger, London. 

19,369. TricycLes, BicycLts, and the Like, J. Roots, 


ndon, 

19,370, SELF-GENERATING Gas Burners, G.S. Grimston, 
ndon, 

_— PorTaBLE Dinner Service, J. Peck and W. H. 


y’ CO) 

19,872. Ratsina, &c., the Press for Cash CHECKING, 
&c., J. H. Plant, Wordsley. 

19,873. Pizrctne Evetet Hoes in CarpBoarD, &c., 
H. and J. Dawson, Bradford. 

19,374. Stopprina and Starting Tramvars, &c., W. 


oJ 
19.375. Composition for Lawy-tenNnis Courts, &c., J. 
Cooke, Huddersfield. 
19,376. Treatine Besr, J. F. H. Gronwald and E. H. 
C. Oe! Manchester. 
10a, Seman, &c., Woven Fasrics, A, T. Clay, 
a. 


Hi x. 
19,378, Stam Pistons, J, Longworth, Denton. 





19,379. Execrric Switcues, B. M. Drake, J. M. Gor- 
ham, and E. Atk on, 
19,880. one for Lawny-rennis Boots, L. J. Marks, 


19,381. Booxs, S. Bunting, Dublin. 

19,882. Bicycies, &., J, Goddard, Beeston. 

ioe nt toon A hae 

19, . Twynam, ic 

19,385. Preventinc Smacu Boats from Capsizinec, 
HJ. Hillyer, Portsmouth. 

19,886. Raisinc Crorues’ Rais, E. Robinson and 
R. H. Hayhurst, Keighley. 

a Trimmina Wicks of Lamps, R, Garroway, 

OW. 

19,388. Pocket Razors, J. Nowill and Sons, Sheffield. 
19,389. ExecrricaL Stkerinc, &c., APPARATUS, W. 
Willatt, Hull. 
19,390. — HorsesHogs, &c., M. Boutoille, 


chester. 
19,391. New Suir, L. T. Darnault, London. 
19,392. Sewine Macuing, L. T. Darnault, London. 
19,398. ENAMELLED Cork Tits, W. R. Davis, London. 
19,394. Preparation for Printine Rouges, T. Elling- 


» London. 

19,395. Hames, A. Entwistle and W. Farnworth, 
on, 

—— Brusues for Paint, &c., J. M. Thomas, Liver- 


poo 

19,397. Woven Wire, &c., Matrresses, E. R. Billing- 
ton, Liverpool. 

19,398, ComBinep VioLty, J. Patterson, London. 

19,399. Dravout Exc.iupers, J. Scholes, London. 

19 a the Wzatuer, W. M. Gardner, 

mdon. 

19,401. Hanvestixe Macuines, W. H. Barker, London. 

19,402. Buttons, C. J. Winter, London. 

19,408. SEPARATING GREASY TTER from Wash 
Waters, C. W. Kimmins and T. Craig, London. 

Srups for Cottars, W. and E, J. Lightfoot, 


don, 
19,405. Poxisu, W. W. Swift, London. 
19,406. Sreves, M. Lary, London. 
19,407. Purszs, &c., E. Petit, London. 
19,408. Dyxina, &c., Yarn in Cops, C. Weber-Jacquel, 


mdon. 

19,409. ExecrricaL Pipr-LichTer, E. Manville and 
. L. Madgen, London. 

19,410. LaBeLs for GanpEnsnc, A. Bryans, London. 

— SicnaL LANTERNS, W. Pz Thompson.—{ W. 


~—. 

19,412. Matcu Friction Surraces, J. H. Walder and 
J. Leiser, London. 

19,413. Notice Boarp for Horexs, W. Gans, London. 

19,414. Fitrerinc, &c., Macuing, A. A. D. Sulpice, 


ndon. 

19,415. Cups, &c., H. R. and A. B. Hooper, London. 

19,416. Tricycues, A. le Tellier, London. 

19,417. Rounpine, &c., Pitis, J. W. Pindar, London. 

19,418, Heatinc Freep, Water, J. Y. Johnson.—(/. A. 
Damey, France.) 

19,419. ApveRTisina, E. 8. Gunn, London. 

19,420. Exectric Motors, H. H. Lake.—{N. Tesla, 
Onited States.) ? 
19,421. Pipe Wrencues, H. H. Lake.—(X. J. Robbins, 

£. T. Smith, and C. W. Graham, United States.) 
19,422. AuxiLiARY Fine Avarms, J. P. McMahon, 
London. 
19,423. Gun Sicuts, J. 8. Blankman, London. 
19,424. Suprportinc Surveyor’s TasLze, F. Weldon, 


Dat 
“— ComBineD SuRVEYING INSTRUMENT, F. Weldon, 
on. 
19,426. Exxecrric Motors, H. H. Lake.—{N. Tesla, 
United States. 


19,427. Door Latcugs, E. 8. Winchester, London. 
19,428. PortaBLe Foupine Rest or Seat, H. Hough, 


don. 
19,429. HanpiE for Razors, W. Tyzack and G. Baxter, 
Sheffield. 


effie 
19,430. Pressure Gavuaes, W. Clifford, Sheffield. 
19,431. Spapes and SHovers, 8. Ward.—(Z. Ward 
United States.) 
a Ciosinc Device for Vessers, F. Deimel, 
ni 


on. 

19,433. Conpurts for SUBTERRANEAN ExectrRic LInzEs, 
F. Zopke, London. 

19,434. inc Device for Screws, A. C. Griinwald, 


mdon. 

19,485. Supports for Sprxpiss, 8. Bates, E. F. Shaw, 
and G. M. von Culin, London. 

19,436. Automatic STRAIGHT AIR Brakes, P. Jensen. 
—(H. J. Ubert, United States.) 

19,487. Enoineers’ VaLves, P. Jensen.—(H. J. Ubert, 
United States.) 

19,438. Stamp CaNceLLinc Macuine, W. Groth and 

. 8. Constantine, London. 
19,439. Nar~inc Macuines for Buorts, 8. W. Robinson, 


on. 
19,440, Macuuves for Curtine Screws, W. S. Dorman, 
London. 
19,441. Regutatinc Tension of Warp Beams, W. L. 
ell, jun., Ww. 
19,442, ImproveD Door Latcues, E. 8. Winchester, 


on. 
19,443, Har Conrormators, H. Lyons and C. Broas, 
London. 


19,444. VeLocipepes, G. L. Morris, W. T. Wilson, and 
N. H. Strickland, London. 

19,445. Bacs, J. E. Winspear, G. Dixon, and G. 
Hutchinson, London. 

19,446. NuMBERING Macuines, E. Priddle and G. 0. 
Donovan, London. 

19,447. Batus, C. C. Walker, London. : 

—_— Sewrine Macuines, H. H. Lake.—(C. Luraschi, 


'Y- 
19,449. Gas, G. Hargreaves, J. P. Scranton, and E. W. 
Porter, London. 
19,450. ELectro-motor, M. Leblanc, London. 


4th December, 1889. 
ae. ConsTRucTIoN for Pires for Smoxixe, H. Hin- 


on. 

19,452. Rerarnina Heat of Tza, &., W. R. Davies, 
ve 4 Tydfil. 

— LECTRIC AccumULATOR, W. 8. Boult, Birken- 


19,454. BREECH-LOADING ORDNANCE, R. Hall, Glasgow. 
19,455. Comprnation Capinets, H. Flower and G. H. 
, Sheffield. 
19,456. Fasteninec Raits to SterePers, J. W. White, 
Hale Bank. 
19,457. Scissors for Currine Lamp Wicks, J. W. White, 
ale Bank. 


19,458, — Fives for Borters, R. Richardson, 
ley, N.B. 
19,459. Dgsigns on WaTER-PROOF Fasrics, J. M. 
Thompson, Manchester. 
19,460. Support of Woopen Titt Hoops for Vans, 
. G. H. Sedwell, London. 
19,461. Stencn Traps, W. H. Franklin, Northampton, 
19,462. —— — tor Putiey Buiocks, A. Higgin- 


son, Liverpoo 
19,463. Sappies for Bicycixzs, &c., T. Harrison, Bir- 
m: lo 
— Carbine and Comsine Woot, G. Tolson, Hud- 
ers: 
19,465. KircHEN UTENSIL, J. Renwick, Manchester. 
19,466. Suppiyine Arr for Heatinc SMooTHING IRons, 
. Ww. 
— VOLUNTEERS’ SHOOTING Baa, J. E. Martin, 
yw. 
19,468. MANUFACTURE of SasH Fasteners, 8. Bott, 
Birm: ham. 
19,469. TeLEscoric Liresoats, J. Carmichael, Glasgow. 
19,470. Pyromersrs, A. T. Rapkin, London. 
19 =, Matcs-soxes, A, F. Davey and J. T. Armstrong, 
ndon. 
19,472. Matcu-Box, A. F. Davey and J. T. Armstrong, 
mdon. 
19,473. Fortpinc Fan Srovs Screens, A. Mullord, 


on. 
19,474, FIRE-EXTINGUISHING SPRINKLERS, R, Singleton, 
London. 
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19,475. CrrcuLtar Ssvurrie-sox Looms, R. Foulds, 


mdon. 

19,476. Boxprys, W. A. Healey, J. S. Milne, and W. 
Healey, London. 

19,477. Buixvs, C. Savage, Birmingham. 

19,478. Merat Curs for Street Pavement, J. Scrim- 


geour, London. 
19 479. Toots for Currine Tusss, &c, F. W. Webb, 


London. 
19,480. Sasn and other Puttey Wuests, J. E. Elgood, 
London. 

19,48l. Cammxey Cows, M. Moore, London. 

19,482. Fisu-pLates for Rain Jomrs, W. B. Wilkinson, 


London. 
19 483. Arey tnc Disrnrectants to Sewers, J. Robbins, 
19,484. “Burcrmicat P. -¥. 


19,485. — Borers, J. Gamgee, Londo 
19,486. Locxine Jomnts of Eye-GLassks, J. "E. Makins, 


London. 
19,487. a Gas, &c., Marns, F. Jordan, London. 
19,488. Cuarcinc Apparatus for B Last FURNACES, 
En Rock, London. 
19,489. Fire-Bars and Grates, R. Haddan.—(C. Fritz 
and Co., Germany ) 
19,490. DYEING ANILINE Brack, L. Schreiner, London. 
19,491. ELecrric Batteries, G. Phillippart, ‘London 
19.492. Mixture for Makino Cakes, J. E. Warriner, 


SwitcHeEs, Andersen, 


London. 
19,493. Guansin Gear, A. 1. emerge London 
19,494. Corpeysee for Steam Enornes, J. Y. Johnson. 
J. A. Damey, France.) 
19,495. Arc ELecrric Lamps, T. B. Grant, London. 
19,496. CyLinpDER Parstinc Macuines, P. O. Laffitte, 


London. 
19,497. —_ 7 Meter, H. J. Dowsing and J. Apple- 
, London. 
19,498. Permanent Way of Rattways, T. F. Thomson, 
yw. 
7 PLATE-BENDING MeEcHANISM, H. O. Bennie, 
lasgow 
— Fire- “PLACES and Sroves, J. T. Hamblin, 
19,501. a Zusc from Orgs, C. Rabachc, 
London. 


19,502. GLOBEs or Maps, H. F. Hill, Nottingham. 
19,503. Lasts for Boots, &c., H. Pe ae London. 
19,504. Veuicies for Curtpren, E. V. Goad, London. 
19,505. Sprrts, A. A. Ellis, London. 

19,506. FisHinc Garrs, W. Clark, London. 


5th December, 1889. 
19,507. ScRuBBER for Launpry Purposes, G. Graham, 
London. 


19, 7th Fiasx Licut, W. E. Debenham, 
Lon 

19 509. Srays for Srer Lappers, J. G. Keeler, Oldham. 

19.510. Corn-crinpinc Mitis, J. Hockin, Peter- 


roug! 
19,511. Bencn Prange, J. Crane and W. H. Windle, 
Nottingham. 


otting’ “ 
19,512. Cigar Currers, A. H. Woodward, Birmingham. 
19,518. Basstverre and Mam Cart, W. Powell, Bir- 


19,514. SMOKERS’ Casrnet, A. G. Palmer and J. P. 
Stent, Nottingham. 


oO % 

19,515. Nut-crackers, E. 8. Wells, ae 

19,516. Taps for Fivips under Pressure, J ‘ington, 

19,517. PeramsBucot, J. T. Penney, Nottingham. 

19,518. Woo. and other Mats and Rvues, E. Harris, 
Sunderland. 

19,519. Carpisc Excines, B. A. Dobson and W. I. 
B iley, Manchester. 

39,520. Metat Cases for Borrtes, — Haynes and — 
Ford, ingham. 4 

19,521. ARREsTING Nicotine, &c., in Pipes, T. Moore, 
Giasgow. 

19,522. Curtinc-rrons, &c., J. Adie and A. Lovekin, 
Birmingham 

19,523. WHEELS, D. Craig, Glasgow. 

~ 524. FLUSHING hoon ty 8. Empsall and W. Fish, 

n. 
195 525. Execrric Meters, W. H. Scott and Laurence, 
and Scott, Norwich. 

19,526. Go-carts, W. Hatchman, London. 

19, 527. Exve.ores, T. Pope, jun., London. 

19,528. Aux1LiaRy GRATING, . Frazer, Aberdeen. 

19, 529. CURRENT CoLLEcToRS for ELectric DyxaMo 
Macuixes, E. Holt, Manchester. 

19,530. Sarery Lamps, W. Clifford, Sheffield. 

19,531. ne for CangiacGE Doors, W. Wainwright, 


19,532. PortaB_e Dressisc Giass and Sranp, F. H. 
Shaw, Birmingham. 

19,533. Roratine Furnaces, 8 Alley, G 

19,534. Kwitrep Rrppep Fasrics, ne EA yy id A. 
Sheffield, and J. Hallam, Leicester. 

19, _ FIsHING APPLIANCES, E. H. Braidwood, 


Sgow 
19, of SIEVES for Purirrers, A. M. Robinson, Liver- 


poo 
19,537. Baskets, T. Edwards, —|~ aX 
19,538. PULVERISING MacHINEs, P. Thompson.-— 


(— Bordman, ——.) 

19,539. Rapvcwne Moverat Fvst, W. P. Thompson. — 
za Bordman, 

19540. Raw Hive Bianks, W. P. Thompson —(F. 
Latulip and G. B. Leonard, United States.) 

19, ~4 FLoorixe for Baipers, &c., A. Palmer, Liver- 


poo 
=, Puzz.te for Apvertisine, E. and A. E. Jolley, 


on. 
19,543. Om Lamps, A. Brown and R. \ x om. 
19, 544. RecuLatine Bogains, &c., E. Cooper, B: 


mingham. 

19,545. CanpLesticks, H. Wilcox, Birmingham. 

19,546. Cotitars for Does, &c., A. Schneider, Liverpool. 

19, 547 Gic Mitts, C. E. Moser, London. 

19,548. Securinc Knopss, &c., of Doors, R. J. Hooper- 
Rastrick, London. 

19,549. Brooms, A. Watson and R. J. Hooper-Ras- 
trick, London. 

19,550. "Maxinc Tunne.s, M. J. Jennings, London. 
19,551. Boxs for Pants, G. H. Saunders.—(J. Bour- 
geois ainé, France.) 

19,552. Wrxpine Inpicator, 8. Stanley, London. 

19,553. Dryrmne Grain, J. Charlton, Glasgow. 

19,554. ConNEcTIons of Generators, M. von Dolivo- 
Dobrowolsky and the Company Allgemeine Elek- 
tricitite-Gesellschaft, London. 

19.555. ELEecTRicaL Ixpuction APPARATUSES, M. von 
Dolivo-Dobrowolsky and the Company Allgemeine 
Elektricitits-Gesellschaft, London. 

19,556. SHexrs, J. E. Bott, London. 

19,557. CasTinc and ConsTRUCTING Orpnance, J. E. 
Bott, London. 

19, nee ARMOUR-PIERCING SHELLS, &., J. E. Bott, 

maon. 

19.559. OssteTRic Puuiey, J. Cheese, London. 

19,560. CompinaTion Purse, &c., H. N. Maynard, 
London. 

19,561. Type-weirers, G. A. Wilkins, London. 

19,562. Dreatyinc Wet Umpretias, R. Boyle, London. 

19,563. BreEECH-LoaDING ORDNANCE, A. Longsdon.— 
(The Firm of Frued Krupp, Germany.) 

19,564. Waeews for VenIcLEs, J. aomett, London. 

19,565. Traprprnc or KILLING Rassirs, H. Crilly, 


London. 

19,566 Seems &c., for Screwen Pires, F. J. Hadfield, 
London. 

19, eer Sow Esectinc Keys for Locks, J. H. Dale, 

19, 568. Toy, F. W. Dennis, London. 

19,569. Captnét for HoLpinc Stationery, &c., W. W. 
Coll ey, London. 

19,570. SprwwinG and vo &c, Toresps, &c., W. 
D. — A. M. Foster, E. ” Deans, and R. Eccles, 

mdon. 
—. Aetists’ Portrotios, &c., G. F. Hammond, 


mdon. 
19,572. Apparatus for Maxinc Gasrs, W. Wood, 
London. 





19,573, ree el Oxtpes of Earrus, H. L. Pattinson, 
jun. 

19, 574. METAL Fencine, W. Bayliss and R. Howarth, 
London. 

19,575. Sasa Winpows, 8, G. Bu , Glasgow 

19.576. Spoxes for Raitway HELLS, G. Garrett, 


Ww. 
9,577. ae of Jacquarp Looms, W. McIlwraith, 


19,578. a Execrricat Conpuctors, G. L. 
Hille, London. 
19 579, Cooxine Apparatus, J. Crouch, London 


19, vo Screw Suart and other Beaxines, R. Leslie, 
mdon. 
19, Pract He.mets, C. Huelser. — (4. J. Mahoudeau, 


9,582. ComBINaTion Toots, P. M. Justice.—(C. F. 
“Sa J. 0. Hibbert, United Stotes ) 

19 583. RiveTTine Macuines, Cc. P. Schumacher, 
London. 

19 584. Opgratinc Hypravutic Sears, C. P. Schu- 
macher, London. 

19 585. TRimminc Lamp Wicks, J. Fleming, London. 

19,556. Imrration Mansur, C. Smith-—(P. M. Elijar, 
Denmark 

19,587. CeLLuLoss, C. F. Cross and E. J. Bevan, 


mdon. 
19,588. FERRO-ALUMINIUM, C. A. Faure, London. 
19 589. Bicycies, E. Diéring and F. A. Siegert, 
London. 


19 590. Rartway Burrsrs, J. Wallace, London. 

19,591. Fasreners for Drivin Bevts, A. Téhnik and 
. Vavra, London. 

19,592 Scenes of Sopa, F. Ellershausen, 


Lon 
19, — “Arracemme Heets to Boots, O. Robinson, 
n 
19,594. a Hay, A. W. Mills and W. J. Shepherd, 
London. 
19,595. BretLe Trap, H. Bateman, London. 
19,596. Crockxs, H. H. Lake.—({The New Haven Clock 
Company, United States.) 
19,597. Mancracture of Woven Brains, 8. Hancock, 
London. 
19,598. Propuction of Rispep Fasrics, L. and C. R. 
Woodward, London 
19,599. MANUFACTURE of ARTIFICIAL Fuget, J. F. M. 
Pollock and G. G. Collins, London. 
x SIMULTANEOUSLY Pamnwe on MarTERIALS, 
T. Beaudoire, London. 


6th December, 1889. 


19,601. Apvertisinec, J. Roots, London. 
19, —— Gavegs, J. Dewrance and G. H. Wall, 
ndon. 


19,603. Topacco Prez, G. Hodgkinson, Ramsgate. 
19,604. Certine Coverinc Composition, J. 8. Palmer, 


London. 
19 ol el Srrap for Purses, J. H. Roberts, 
19,606. .a Apparatus for the TriccErs of Fire- 
arms, W. Scott, jun , Dundee. 
19,607. CoNCENTRATING SULPHURIC Acip, 8. Ralphs, 
Manchester. 
19,608. Scarr Prix, P. M. Rea, London. 
19,609. TENSION DEVICES, G. Andrews, Hali‘ax. 
19,610. PortaBLe Exvevaror, J. H. Hope, Kettering. 
19, 611. Om Lamps, J. and a D. Hinks, Birmingham. 
19, a Hor ngs Forcep Drauout Apparatvs, J. Hall, 
es) 
19,613. ‘Covenan Buck.es, &c., J. Bailey, Birming- 
—. OrnaMentTING Dress Betts, I. Evans, Bir- 


& 
19,615. Soars, C. R. Mlingworth, Accrin, 


19, 616. nd Wixpow Sasnes, M. rardle, Buck- 
minste: 
19,617. faerie Wixpow Wepces, M. Wardle, 


Buckminster. 

19,618. Boxes for PHorocraruic Dry Prates, G. 
Bramley and G. Butterworth, Chesterfield. 

19,619. Scarr Pin, P. M. Rea, London. 

19,620. Measurine Ink, W. A. Lewell and W. H. Cart- 
wright, London. 

19,621, Extractine Precious Merars from Orgs, D. 
Dennes K. Rose, London. 

19.622. a anny ped Metaus from Orgs, D. 
Dennes and T. K. Rose, Lon: 

19,623. Lamps, W. Chattaway, Sirmningh 

19, 624. ArRaNGING the Pian of a... = 2. 
Flockton and E. M. Gibbs Bi Sheffield. 


ann, London. 
19,628. Cummngy Tops, T. and J. M Mann, London. 
19; 629. Enve.opss, F. and A. Pollak, London. 

19 we a annneene Apparatus, W. . Baker, 


19, om Coxszcrixo &c., Hose Pires, H. J. Morris, 


19,632. Occaauen Sueets, H. Haes, London. 

19, 633. Hanp Do.ty, J. Sawyer, London. 

19,634. VENTILATORS, W. Gray, sen., and W. Gray, 
jun., Edinburgh. 

19,635. Pristine Devices, J. 8. Foley, London. 

19,636. CenTRiruGaL Pumps and VENTILATORS, F. 
Pelzer, London. 

19,637. Heetinc Macuines, T. Peberdy, W. Earp, and 


. H. Parr, on. 
19, _ Sanitary Treatment of Drains, R. Hannam, 


19,639. Saunas Hammer Piston Rops, F. Lister, 
Keighley. 

19,640. Gas Vatves, 0. F. Monier-Williams, London. 

19,641. Store Service Arparatus, E. a rke, 


19,642, Postat Wrappers, 8. Jones, London. 

19,643. CLzanine Knives, T. A. Milo, London. 

19.644. UmMBRELLas, A. E. Walker, London. 

19,645. CLutcn, G. A. Wilkins, London. 

19,646, Hoipine Lawn Texnis Nets, F. Coney and 
W.H ewitt, London. 

19,647. ReaPine Macuines, J. Hornsby and J. Inno- 
cent, London. 

19,648. Batt Taps, C. H. Butland, London. 

19,649. Topacco Pirg, J. H. Wardrop, London. 

19, ae Spoke a: for VeLocirepges, G. Butler and 


arrock, 

19,651. Last for Soom, T. E. Branson, London. 

ly, (652. Trx and TERNB Prates, T. H. Johns, London. 

19, 653. Coatinc Seer Iron, T. H. J: , London. 

19,654. Hoop for Bowne, H. Deablien London. 

19,655. Propcction of Dygsturrs, B. Willcox.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany ) 

19,656. SuncioaL Spiints, F. O. Smith, London. 

13,657. F.usnine Urnrats, W. Davies, London. 

19,658. Macningery for HAviine Porrosss, W. H. 
Harfield. —W. J. Hammond, Brazil.) 

19,659. Suips’ Lappgrs, D. Anderson, London. 

19,660. SULFONAL Pasti..es, F. Round, London. 

19 661. Bastrinc Apparatus, M. Walker, London. 

19,662. ComBInED Spoon and Movustacwe Guarp, C. 
King, London. 

19,663. RarLway WueEkzs, T. Rafton, London. 

16,664, Urixats, W. D. Scott-Moncrieff, London. 


Tth December, 1889. 


19,665. Apparatus for Maxinc Breap, J. Adair, 
Waterford. 
19,666. Casxs for Brrr, J. Stark and E. Hewitt, 


mdon. 

19,667. Pocket Penno.per, J. Woolven, Preston, near 
Brighton. 

19,668, Fire-Licuters, H. Brooke, Shovel. 

19,669. Hyprometrr, R. M. Doug! 

19,670. Smoxrve Pipes, G. T. Kigg oy v. Jackson, 
Rochdale. 

19,671. Borries for Ink, Gum, and Resin, A. Haddow, 


19,672. Separatixe Metars from Orgs, C. Gelstharp, 
Newcastle-on-Tyne, 


19,678. GuNrpowpER Pe.iets, L. Davies and J. Turn- 
, jun., Glasgow. 
19, 674. ~~ aeened GuxpowpER Pe.iers, L. Davies, 
re) 


19,675. Comm -FREED ApPpaRaTus for een, éc., J. R. 
Robinson and E, Rhodes, Bradford. 

19,676. PortaspLe Apparatus for SHUFFLING Carbs, 
J. Booth, ing y 

19, "ald Suction Pires of Pomps, G. Pinnington, 


Chester. 
19 678. Houpers for Emery Cuorn, J. and C. Koehler, 


19 679. Bete of Fiats, J. Bullongh, Halifax. 

19,680. Casters, T. W. L. Phillips, Birmingbam. 
19,681. CurTixe ’ CHEEsE, B. Tw ‘olme, Sh: ffield. 
19,682. Burxpy RoiueR Firrinas, J. Furnivall, Don- 


caster. 
19,683, Merat Box, Haynes and Ford, Birmingham. 
19,684. Brackets for Lamps, &c., G. Cranmer, Bir- 
m 


19,685. VeLocipepgs, J. Keen, London. 

19,686. PrRevENTING “ a in Dovs.rne 
Corton, J. Brittain, Stockpo 

19,687. Unnusation of the ll of Tix, T. Teague, 
Corn’ 

19,688, —— Baits, W. McGowan.—(A. Beg, 
Norway.) 

19,689. a Hay, &c., C. J. Olsen and 
H. P. P. Kjéller, London. 

19,690. “Borries and BotrLe Storrers, C. Henegen, 


London 
19,691. “Puoroonaraic Cameras, ©. Ficeworth, 
Lo! 
19,692, eae ay Exectric Conpuctors, G. A. Nuss- 
baum.—(N. 0. André, France.) 
Palmer 


19, = Propucine AUDIBLE Sienas, R. P. 
d R. A. Wormell, London. 
19,63 694. ATTACHMENT to Viotins, &c., 8. T. Pope, 
London. 
19,695. Rarsine Pia Inon, W. J. Best and E. J. Jen- 
nings, don. 
19, — ComprnaTion Crock, &c., W. T. Imbrey, 


19,697. , Marker, J. Kendal, M. Laval, and 
7. G. Cornwell, London. 

19,698. TooTH Bruenes, Ww. a eng 

19,69). Bakers’ Ovens, W. Cook, G 

19,700. Rotary KNITTING MAcHINEs, vy. H. R. A. 
Brewin and J. Marriott, London. 

19,701. ee Horses, A. M. Zuccarelli, 
Lo 


ni: 

19,702. ‘aoventmmne, A. G. Bessemer, jun., and T. 
Petersen, London. 

19,708. ORDNANCE, L. Gathmann, London. 

19,704. Fixine CHIMNEY-HOLDERS when LiGHTING 

amps, A. Kiesow, London. 

19,705. WaTer Gavogs, F. H. T. Thomsen, London. 

19, 706. Lamp ExtinovIsHER, A. Kiesow, London. 

19,707. Ramway and other Tickets, L. Corradi, 

don. 

19,708. a Device for Exvevores, W. R. H. 
‘Anderson, London. 

19,709. Branpinc Macuines, 8. Lord, London. 

19,710. Cycuerre, H. B. Ashford, South —— 

19,711. a, c. B. J. Matejka and Bocek 
Lon 


19, fee "Pasvenaane Suips and Vessexs, F. R. Lane, 


on 

19, 713, TYPE-WRITERS, A. P. Eggis, Londo: 

19,714. Sream Enoines, W. H. and R. wv. Allen and 
R. Wright, London. 

19,715. "aes Correes, E. Edwards.—(0. 
Germany.) 

19,716. Movtpixe for Castine Pires, &c., W. Binnie, 
G 

19,717. aemacuane Botrons, J. J. Barry, Birmingh=m. 

19,718. Puzzis, G. P. Lewis, London. 

19,719. APPLYING REGULATED Draco to Bossins, 8. 
Bal Huddersfield. 

19,720. Pocket Knives, M. Weinberg, London. 

19,721. Manuracture of ILtuminatTine Gas, F. J. 
Jones, London. 

19,722. ‘STEAM Borers, W. M. Glasson, London.— 
{Date applied for under Patents Act, 1883, Sec. 103, 
8th May, 1889, being date of application in United 
States 

19,723. Paris, H. Taylor, London. 

19, po oe of Rotary Fans, H. Aland, 


9,725. Tames, F. Daintree, London. 

19,726. Sprinc Rirve for Bayonet Practice, G. M. 
Fox, London. 

19, 727. Coverixe for Borers, H. Berchtold, London. 
~{Date applied for under Patents Act, 1885, Sec. 103, 
25th July, 1889, being date of application in Switzer- 
land.) 

19,728. Sucan Macuinery, W. Thomson, J. Mylne, 

and J. B. Alliott, London. 

19,729. ‘CoLourixe am H. H. Lake.—(Messrs. 
Wirth and Co , Germany. 

19,780. BURNING Hypro-carson O11s, G. Gerrard, 
London. 


Voigt, 


on. 

19,731. GATHERING Sueets for Books, A. J. Boult.— 
(RK. Fricke and L. Schiitz, Germany.) 

19,732. ~ race for ~ herp &c., A. Stevenson, 


1s A. J. Boult.—(E. Shiidlich and B. Siler, 
Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


418,196. Tension Recutatinc Device ror Loom 





March 8th, 1889. 
olen combination, with the shuttle body 
having a slot X,a chamber I, with groove D around 





the same, and the educt E, of the plug B, having the 
holes C F, the post P, the disc K. and the pin L, sub- 
stantially as shown and described. 
413,222. Garpace Cart, H. S. Brewington and J. W. 
Linton, Baltimore, Md.—Filed January 28th, 1889. 
Claim.—(1) A cart for garbage, ashes, &c., having a 











closed cover, in combination with a bucket located in 
the rear and operated automatically by the rotation «f 
the wheels when the cart is in astion, as described. 
(2) A garbage cart haviug two compartments or more, 





Suurties, H. C. Liversedge, Lawrence, Mass. —Filed ; 








with a movable doubl 
holes or slots, di 


meg 
attached to the hubs oe 
wheels, LR. = bucket is eevee, and detached 
automatically, as bed. The bucket E sus. 
— init: emabieae wae leysm m’ 
on the axle, ratchets c’c’ attached tothe hubs 
of the. the on the pawl c’, e””, bol bon and the 
lever F, subs as and for e pee ¢ een 
6) The lever iD Yay = Reg counectinreel G, 
vi end g”, and the bolt 7, in p= ved with he 
pawl c’, ra! c’, wheel hub c, and drum D, substan- 
described. (7) The 


S 





shan Aa the 


G 
to Gee y~ pare ease the ratchets and drums to let 
the bucket fall to its place, as described. 


413,208. Berarinc ror Tursine WHEELS, G. [, 

"Ric ha: . Brunswick, Me.—Filed April 18th, 1889, 
vege ery The combination of the wheel 

the wheel shaf: ae oe ha.” di 


the adjustable 
(2) The ae. with the wheel 
shaft, and the 4 ade in secured 
ra n \ supporting tad ry ie in sections 


on ts er cee hang d 
413 208] 





ted to be 
it said stand resting 
surrounding said shaft 






and screws wor! in the stand and engaging one of 
said collars to give it vertical adjustment, as set forth, 
(8) Asa tection for turbine water wheels, a collar F, 


collar supported by said metal collar, 
substantially as set forth. 


413,241. Canriace on MovunTina ror Quick-FiRING 
Guns, A. Noble, Newcastle-upon-Tyne, England.— 
Filed April 11th, 1887. 

Claim.—In a carriage or mounting for a quick-firing 
gun, a pivotted support carrying by trunnions a frame 








provided peg | guide surfaces along which blocks 
attached to the gun slide, and provided also with 
in rear of the blocks, and Bang working 


hydraulic buffer cylinders in front of them, substan- 
tially as described. 


418,208. Patrern Lirrer, J. R. Weirick, Reading, 
'a.—Filed March 29th, 1889. 

Cleat) A pattern lifter consisting of a handle 
having a stem with a hooked end of uced size, in 
combination with a receiver perforated to admit said 
hooked end and having a bevelled under surface, all 





end, oubetentialle A 9, 
tion with a receiver having a tapering perf 
adapted to admit said end and a bevelled under sur- 
op whereby said handle is wey secured by rotating 
it, substantially as set forth. 
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PRACTICAL ILLUSTRATIONS OF DYNAMICS. 
Ry A, G. GREENHILL, F.R.S, 
No, VII. 


Tue Ageouyte Units or Dynamics. 


VIII.—Hitherto w2 have employed the gravitation 
unit of force of British and American engineers, which is 
the force of attraction of the earth on the pound weight 
at our locality, and called it the force of a pound; but 
this unit is not ar ‘nvariable unit of force, and when 
with improved means of communication the dynamical 
phenomena at differen’ parts of the earth’s surface were 
to be compared, or when we took a voyage into space and 
analysed the dynamics of celestial phenomena, the pro- 
vincial character of our unit of force then became apparent, 
aod the necessity of a general universal constant standard 
was manifest. 

The first suggestion of a general absolute unit of force 
is due to Gauss, whe fund the need of it when he came 
to compare the different measurements, expressed experi- 
mentally in the gravitation unit, of the intensity of 
magnetism at different parts of the earth’s surface. 

e find experimentally, and it is the basis of Newton’s 
great law o universal gravitation, that (contrary to 
Aristotle’s dictum that the time a body takes to fall a 
given distance is inversely Bom oy se to its ern on br 
that g would be proportional to the square of the weight), 
when the resistance of the air is allowed for, the accelera- 
tion of a falling weight is always the same, g veloes; and 
therefore, accepting Newton’s second law of motion, the 
force of attraction of the earth on a body is proportional 
to its weight. 

Hitherto we have expressed this force of attraction by 
the same number as the weight of the body, and measur- 
ing the weight of the body, as indicated by the beam 
ro Be (but not by the spring balance), in pounds, we 
have called the force of attraction of the earth on the 
body a force of the same number of pounds ; and it is in 
this sense only that we can say that the weight of a body 
is the force with which it is attracted by the earth. 

But this gravitation measure of force depends on the 
local value of the attraction of the earth; so to obtain a 
universal standard, Gauss proposed that a new absolute 
unit of force should be employed, one—gth part of the 
gravitation unit of force; and with a pound as unit of 
weight, and a foot and second units of length and time, 
this force is now called a pouwndal, to adopt Professor 
James Thomson’s name, and the poundal is the British 
absolute unit of force, available for the whole universe 
of - mage 
The poundal is thus the force which produces the 
acceleration of one celo in a pound weight; and now the 
attraction of the earth on a weight of W lb. is a force of 
W g poundals; and generally a force of Q poundals, acting 
on a weight of W Ib., will by itself produce acceleration f 
celoes, given by the equation f = Q / W, or Q = W/, as in 
Thomson and Tait’s “ Natural Philosophy,” § 220 and 225. 

With this new unit of force, if a aad of Q poundals 
acts as a weight of W Ib. for ¢ seconds through s feet and 
generates velocity v f.s—for illustration, suppose the 
weight of W Ib. is placed ona perfectly smooth horizontal 
plane, like a sheet of ice, and that the force Q poundals 
acts horizontally—then 
Qs=W fs=4 W v? (the kinetic energy in foot-poundals), 
Qt=W ft= Wo (the momentum in second-poundals, or 
ae fag and generally, if the velocity grows from 


to v f.s. in ¢seconds through s feet under the influence | 2” 


of () poundals rz; on a body weighing W Ib., 
Qs=4 W v?-—4 W V? (foot-poundals), 
Qt= Wv — W V (second-poundals, or pound-veloes). 

With g=32, the poundal is the force of attraction of 
the earth on a half-ounce weight, so that the poundal is 
rather a small unit for practical engineering purposes; 
though probably useful for magnetic and electric measure- 
ments, and also for astronomical measurements, where 
the quantities to be measured are so large that all terres- 
trial units are equally insignificant. 

Leaving out of account, for the present, the measure- 
ment of astronomical quantities, the chief requirement of 
absolute units is in electrical and magnetic measure- 
ment, now commercially important in consequence of the 
extension of telegraphs all over the earth’s surface. 

But while the mean solar second is the cosmopolitan 
unit of time, the British foot and pound are being dis- 
placed by the more cosmopolitan metric metre and kilo- 
gramme, in terms of which the electrician’s units are 
expressed ; so that now is the favourable opportunity of 
introducing the metric units, and of connecting them with 
the units we have employed hitherto. 


Tue Metric System. 


In the metric system, the decimal subdivision is funda- 
mental; and, to begin with, the sexagesimal division of 
the angle is displaced for the decimal, or rather centesimal 
division; thus the quadrant of the meridian from the 
equator to the poles on the earth’s surface is divided into 
100 degrees of latitude, and each of these degrees into 100 
minutes. The mean centesimal minute of latitude is 
intended for the nautical mile in navigation, and called a 
kilometre ; the kilometre is divided into 1000 metres, the 
— 10 decimetres, or 100 centimetres, or 1000 milli- 

e 


Thus the quadrant of the earth’s meridian is: 


pet = 10,000 (ten thousand) kilometres, or 

a = 10,000,000 (ten million) metres, or 

ae 1,000,000,000 (a thousand eee centimetres, or 

1910 = eae (ten thousand million) millimetres, 
and so on, 


To define the unit of weight (unité de poids) a definite 
volume of water, as the most uni ormly diffused substance, 
aniaiere 3 pe a eyo ry Se — at its maximum 
was taken as the unit of wei unt I 

and called a kilogramme. ee 

en a centimetric cube of water will in this termin- 
ology be a@ gramme, and a metre cube of water will be 
1000 kilogrammes, called a metric tonne; being about 








2204°61b., against the 2240 1b. of the British ton, the long 
ton, or the 2000 1b. of the American short ton. 

Unfortunately for the completeness of the metric 
system, it was necessary that the mean solar day should 
be divided into 40 centesimal hours, each hour into 100 
centesimal minutes, and so on ; but as this change in the 
measure of time was never really adopted, the metric 
system is useless in navigation, where the conversion of 
time into longitude, and vice versd, is always requisite. 

It is, however, very useful to remember that a quad- 
rant of the earth is 10+ kilometres, or 107 metres, or 
10° centimetres, for purposes of practical calculation 
in connection with the earth ; although with more accu- 
rate measurements of the length of the arc of the meri- 
dian, the standard metre of the Conservatoire des Arts et 
Metiers does not exactly agree with this measurement. 

Thus, according to the latest determinations of Colonel 
Clarke, the earth’s quadrant is 1:00074 x 107 metres 
— Everett, “Units and Physical Constants — near] 
74 kiloms. more than 10,000 kiloms.; and we cannot tell 
yet to what extent this number may be modified subse- 

uently by the cooling and contraction of the earth. 
yn in, the weight of a cubic metre of water at 4 deg. C. 
when its density is greatest, as determined by different 
experimenters of equal skill, is found to vary from 
999°653 kilos. to 1000°48 kilos.—see “ The Progress of 
Science as exemplified in the Art of Weighing and 
Measuring,” by Dr. W. Harkness, Nature, 15th August, 
1889—thus showing the extreme difficulty of reconstruct- 
ing the kilogramme by determining the volume of a given 
weight of water ; the discordance between equally good 
observers amounting to about one part in a thousand, 
while good weighings are exact to one part in eight or 
ten millions (THE Encinter, November 29th, 1889. 

For very accurate measurements the metre and the 
kilogramme are defined now by the standards kept at 
Paris ; but for practical calculations the original defini- 
tions depending on the size of the earth and the density 
of water will suffice. 

To appreciate the practical difficulties involved in 
making copies of the standard metre and kilogramme, or 
of the standard yard and pound, and in comparing the 
yard and the metre, made of bars of different metals and 
standard at different temperatures, and to estimate the 
real degree of accuracy within which the standards can 
be made, copied, and compared, the reader should consult 
Dr. Harkness’s lecture mentioned above; also the treatise 
on “Standards of Length,” issued by the Pratt and 
Whitney Company. He will learn incidentally what a 
crude and inaccurate method is the practical attempt to 
reconstruct either the standard of weight from a definite 
volume of water or the standard of length from 
oo observations, as recommended by theorists; 

. de Freycinet even going so far as to recommend that 
the metre should be free / so as to be the exact length 
of a pendulum which beats seconds in the latitude of 
Paris, where g = 9°81, instead of the length of the Paris 
second pendulum being 0°9938 m., as at present; while the 
metre pendulum beats seconds where g = 9°87. 


Tue C.G.S. SysTem. 

By a resolution of a Committee of the British Associa- 
tion, 1873, it was agreed that invariably for purposes of 
electrical and magnetic measurement the unit of length 
should be the centimetre, the unit of time the mean solar 
sexagesimal second, and the unit of mass—or weight, 
ids—the gramme; the system thus derived being called 
the C.G.S.—centimetre, gramme, second—system. 

Then the weight W in grammes of V cubic centi- 
metres of a substance — vs s will be given by 

= 8 ; 
the density being defined as the number of units of 
weight—or mass—in the unit of volume of the substance ; 
with these units, the number of grammes per cubic 
centimetre; so that the density of water at its maximum 
density is unity, or should be; really, the density is unity 
at a temperature not 4 deg. C. 

The weight W in tonnes of V cubic metres of the same 

substance of density s, is also - by 
W=zsV; 
but if W is given in kilogrammes, 
W = 1000s V, 
V being given in cubic metres; but if V is given in cubic 
decimetres, then W = s V again. 

The unit velocity, which describes one centimetre a 
second, it is proposed to call a kine (from xwéw; British 
Assoc. Report, 1888), and thus a velocity of v kines 
describes v centimetres in a second. 

The unit of acceleration, which makes the velocity grow 
one kine per second, it was proposed to call a spoud 
(from cxovd4), though this name has not met with much 
encouragement. The fact is, if we work with the principles 
of energy and momentum, the acceleration need not appear 
in our equations, and rarely even the force: 

The absolute unit of force is now the force which, acting 
on a gramme, produces an acceleration of one spowd, or 
makes the velocity grow one kine per second; this force 
is called the dyne (British Assoc. Report, 1873); and now, 
if a force of F dynes acts on m grammes, it will produce 
acceleration a spouds, given by 

a=F/m, or F=ma. 

Then if the force F dynes acts on m grammes for ¢ 
seconds through s centimetres, and generates velocity v 
kines from rest, we have 

vmatse=mtat? =hvt =}v2/a; 
so that 
Fs=}mv2, Ft=mv. 

The work done by F dynes acting through s centimetres 
is F s units of work, called ergs (from yor British Assoc. 
Report, 1873), the erg being the work done by a dyne 
acting through a centimetre, a centimetre-dyne in fact; 
and then $m v? is, in ergs, the kinetic energy or stored- 
up work of m grammes moving with velocity v kines. 

By analogy with the Paper Ft, the empulse of F 
rap acting for ¢ seconds, and its dynamical equivalent, 
the momentum mv of m grammes moving with velocity 





v kines, is measured in units of second-dynes—or gasps 
kines—and the name bole (from Aédos, British Assor. 
Report, 1888) is proposed for this unit of impulse or 
momentum; so that now 

Fs = 4 mv? (the kinetic energy in ergs); 

Ft= mv (the momentum in boles). 
But if the velocity of m grammes grows from V to v kines, 
in ¢ seconds through s centimetres, under the influence of 


F dynes, 
Fs =4 mv? - $m V? (ergs); 
Ft= mv — m V (boles). 

These new names of the kine, spoud, and the bole ma: 
seem uncouth at first, but this effect will soon wear off, 
and the names will take rank with the dyne and the erg 
in ordinary dynamical language. 

Although invariably employed in theoretical electrical 
and maguetic measurements, the C.G.S. units are too 
small for engineering and commercial purposes, as will 
appear from the following comparisons :— 

e have, by Act of Parliament, August 8th, 1878, or 
British Assoc. Report, 1864, 
1 foot = 30°4797 cm., 1 cm. = 0°032809 feet ; 
or, less approximately, but near enough for practical 
purposes, 
1 foot = 30°48 cm., 1cm. = 0°0328 feet; 
so that the second, the unit of time, being the same, 
1 f.s. = 30°48 kines; 
1 kine = 0°0328 f.s. 

The quadrant of the earth being 90 x 60 nautical miles, 

or 10° cm., it follows that 
1 knot = 51°44 kines, 1 kine = 01944 knots. 

The name guad has been proposed by Professor Oliver 
Lodge for a velocity of one quadrant of the earth per 
second; the velocity of light and electro-magnetic propa- 
gation in air ora vacuum being about 30 quads, and in 
glass about 20 quads. Then 

1 quad = 10° kines = 3600 x 90 x 60 knots, 
leading to the results above. 

If the nautical mile or mean sexagesimal minute of 
latitude is taken as 6080ft., while the mean centesimal 
minute of latitude is a kilometre of 1000 metres, then the 
earth quadrant = 90x 60 x 6080ft. = 107 metres; so that 
this makes the metre = 3°2832ft., against 3°2809ft., as 
given above, which would make the nautical mile 6076ft., 
supposing the earth’s quadrant to be accurately 107 metres. 
_ But taking the nautical mile as 6080ft., and the foot 
as 30°48 centims, the earth’s quadrant is 

90 x 60 x 6080 x 30°48 = 10° x 1°00072 centims, 
agreeing very closely with Col. Clarke’s estimate. 

But Newton’s erroneous estimate of the nautical mile 
as the same as the statute mile of 1760 yards, or 5280ft., 
would make the quadrant 90 x 60 x 5280 = 28,512,000ft., 
or 10° x 8°69 centims. 

The notation 10° x 100072 is employed with very large 
——-or very small—numbers ; the number is expressed as a 

roduct of two factors, one of which is a power of 10, and 
it is convenient to make the resolution so that the index 
of the power shall be the characteristic of the logarithm 
of the number, so that the decimal point comes after the 
first digit in the second factor—Everett, “Units and 
Physical Constants,” p. 19. 

Thus, 10° x 1°:00072 = 1,000,720,000, a number for 
which the language of numeration almost fails, while 
1021 x 6"14, the number of metric tonnes in the weight of 
the earth, is quite beyond its powers of expression. 

Again, by Act of Parliament, 8th August, 1878, 

1 1b. = 645350 kg;  1kg. = 2°20462121b.; or, 

1lb. = 453°59265 gm.; 1 gm. = 0°0022046 Ib. 
Consequently, 1 poundal = 453°59 x 30°48 

= 13825°4 dynes ; 
1 foot-poundal = 453°59 x (30°48) 
= 10° x 4214 ergs.; 
and therefore, with g = 32°19 in British urits, 
the force of one pound = 10° x 4°45 dynes, 
the work of one foot-pound = 107 x 1°356 ergs. 

We might as well, therefore, measure the cargo of a 
petroleum steamer in drops as express the data of 
practical engineering problems in centimetres, grammes, 
dynes, and ergs, which are too small for use even in the 
minute problems of electricity. 


Tue M.K.S. System. 


The commercial metrical units of length and weight are, 
however, the metre and the kilogramme; not the centi- 
metre and the gramme, adopted apparently by the Com- 
mittee of the British Association on the C.G.S. system 
of units from the theoretical fad of making the density of 
water expressible by unity, so that in the equation 

WesV,ors= W/V, 
we should have s=1 for water, when one cubic centimetre 
is taken, weighing one gramme. 

But if in accordance with Mr. G. J. Stoney’s amend- 
ment to the British Association Committee in 1873, the 
metre and kilogramme are taken as units of length and 
weight, then the equation 

= 10008 V 

gives the weight in kilogrammes of V cubic metres of a 
system of specific gravity s, the specific gravity of a sub- 
stance being tts density relative to water — Maxwell, 
“ Heat,” p. 82. 

With British units, the equation 

W = 1000s V, 
gives the weight, in ounces, of V cubic feet of the sub- 
stance of s.g. s., taking a cubic foot of water as weighing 
1000 0z.; so that 
W = 625s V (more accurately, W = 62°48 V) 

gives the weight in lb. of V cubic feet of the substance. 

Now, if a body weighing M kilos. is moving with 
velocity v metres per second, that is 100 v kines, the 
kinetic energy or stored-up work is 

(1000 M) x (1007)? = 4 Mv? x 10° ergs. 

But the joule is now the name given to 107 ergs—after 
Joule, of Manchester--so that the kinetic energy of 
Mkilos., moving with velocity v w.s, (metres per second), 
is 4M v? joules. ‘ 
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The power which works at the rate of one joule per | railways, not only in rates, but in certainty and regularity | Act a ship dock 600ft. by 200ft., and a barge dock 900ft, 


second is now called the watt—after Watt, of Glasgow— 
the watt being in electrical language the volt-ampeére, the 
power required to drive a current of one ampére against 
a pressure of one volt. One foot-pound being 1°356 joules, 
it follows that 1-horse power = 550 x 1356 = 745°8, say, 
746 watts. The watt is a convenient unit of Cat-Power, 
the name given in America to represent the power of 
small agents and domestic motors requiring to be expressed 
in fractions of a horse-power. 

On Mr. W. H. Preece’s recommendation, the kilowatt, 
of 1000 watts, is now made the Board of Trade unit. of 
power in electric lighting; one kilowatt being thus 
1000 + 746 = 1°34-horse power, about one-third greater 
than l-horse power. But if Watt had taken 22,000 foot- 
pounds per minute as the horse-power, which is more like 
the average power of a horse, and had not arbitrarily 
raised this estimate 50 per cent., then we should have had 
the kilowatt equal to 2-horse power. 

For incandescent electric lighting an allowance is made 
of about 3 watts per candle power; thus an incandescent 
lamp of 2000-candle power would require 6 kilowatts, or 
8-horse power, to drive it. 

The kilowatt and the poncelet are very nearly the same; 
the poncelet doing 100 kilogramme-metres per second 
= 10° gramme-centims. per second = 107 x 981 ergs, or 
981 joules per second, we have the poncelet = 0'981 kilo- 
watts; so that the kilowatt = 1°02 poncelets, and is thus 
about 2 per cent. greater than a poncelet. 

We still require a name for the absolute unit of force 
when the units are the metre, kil mme, and second, 
which we may call the M.K.S. system; this unit of force 
will be 10° or 100,000 dynes; the name gauss—after 
Gauss, of Gottingen—if not already employed, seems suit- 
able and appropriate as the name for this unit of force, 
in conjunction with the joule as unit of work, and the watt 
as unit of power; all three words being derived from the 
names of eminent scientific men. 

Then, the force of a pound = 4°45 eens a poundal = 
0°13825 gauss; a gauss = 7°235 poundals. 

The equations Q = W f, connecting f, the acceleration in 
celoes produced in a weight of Wlb. by a force of 
Q poundals, or F = m a, connecting a, the acceleration in 
spouds produced in a weight of m grammes by a force of 
F dynes, lead to the abstract dynamical definitions of the 
unit force as “ that force which, acting on the unit of mass 
for the unit of time, generates unit velocity”—Maxwell, 
“Matter and Motion,” § xlvii. 

But, just as the definition of the wnité de poids, the 
—. as the cubic centimetre of water at its maximum 

ensity, is found practically to be of insufficient accuracy 
for legal purposes, so will the above theoretical definition 
of the unit of force, the poundal or the dyne, be found to 
fail practically in defining the unit of force with sufficient 
accuracy, from the difficulty of observing with sufficient 
accuracy the velocity generated in the unit of time; and 
we are compelled to fall back upon the gravitation mea- 
sure of force at the locality, and to convert it into abso- 
lute measure by means of the equation P = W g—Thom- 
son and Tait, “ Natural Philosophy,” § 220—giving P, the 
force in poundals with which the earth attracts W lb.; 
W being a quantity which can be determined practically 
with the greatest accuracy by means of a well-constructed 
balance; and then the local value of g is a quantity which 
is determined most accurately by pendulum observations. 








RECENT IMPROVEMENTS IN 
GOOLE. 


Tue Port of Goole is the most central inland port on 
the East Coast of England, being situated about forty- 
seven miles from the sea and twenty miles more inland 
than Hull. Although, perhaps, not so well known as 
other ports, yet Goole plays an important part in the 
export and import trade of the country. The prosperity 
of the port as compared with the comparative failures of 
Avonmouth, Portishead, Greenock, and Tilbury to attract 
trade, shows in a striking manner the advantage of carry- 
ing cargoes inland in the same vessels which take or bring 
them from abroad, and as near to ae of production 
or manufacture as practicable, ins of attempting to 
shorten the distance of water transport by carrying the 
port of delivery nearer to the coast. By means of the 
Aire and Calder Canals, Leeds, Wakefield, Barnsley and 
other large inland towns are provided with an economical 
and efficient system of water carriage. The manufactures 
of Yorkshire and Lancashire are transported by water to 
the heart of the Continent ; and food and produce brought 
back to them from Holland, Germany, France, and 
Belgium. 

Fifty years ago Goole was only an obscure hamlet with 
a few scattered houses; now it is a flourishing town 
having 14,000 inhabitants, several large docks, and a 
shipping trade of 1,200,000 tons ayear. The whole of 
this is due to the enterprise and the management of the 
“ Undertakers” of the Aire and Calder navigation, and it 
shows the immense importance to this country of properly 
developing its inland water communication. Not with. 
~ standing the competition to which this canal system is 
exposed by several of the large railway companies, it can 
yet hold its own and pay better dividends to its owners 
than those of its competitors. 

The Aire and Calder undertaking is one of those 
inland navigations, the proprietors of which were not 
frightened out of their property by the advent of rail- 
ways. The management, foreseeing that the days of their 
monopoly had passed, accepted the inevitable, and, 
instead of selling their property to their new competitors, 
the railway companies who had invaded their district, at 
once set to work to improve and adapt their canals to 
the altered circumstances. Better terminal and station 
accommodation was provided at Goole, Leeds, and Wake- 
field; the locks were enlarged, and the boats improved ; 
steam towing was introduced, and such a progressive 
course of improvement carried on that this water system 
of carriage is now able to compete successfully with the 
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in delivery of the goods. The traffic on these canals now 
amounts to over 2,000,000 tons a year. 

In carrying out the works for the improvement of the 
navigation, Mr. Bartholomew, the engineer and manager, 
has not only displayed t foresight and energy, but also 
special ingenuity and skill. The carriage of coal had been 
one of the chief sources of revenue to the ag rept before 
the introduction of railways. Gradually the railways 
began to draw this trade away. To prevent this Mr. 
Bartholomew saw that something better than the old 
system of barges carrying fifty or sixty tons, and towed 
by horses at the rate of + Seer two miles an hour, must be 
provided. He therefore designed his compartment system 
of boats, which, put toe like a train of railway 
trucks, and towed or propelled by steam, can be lifted 
separately by hydraulic machinery, and emptied direct 
into the hold of the ships at Goole. This system is now 
to be still further developed, and means provided for 
conveying the compartments overland to and from those 
mines which are situated at some distance from the 
canal. 

The important position which the Aire and Calder 
Canal system, with its port at Goole, now holds, makes it 
of sufficient interest to trace its history and development 
during a period extending over nearly two hundred years. 
The rivers Aire and Calder were first made navigable 
under an Act obtained in 1698. This Act only extended 
over works from Leeds and Wakefield to a place called 
Weeland, about eight miles above the junction of the 
river Aire with the Ouse. At this time the lower part of 
the Aire was under the conservancy of the Corporation of 
York by virtue of letters patent granted in the reign of 
Edw IV. The tolls granted by the first Act were 
such as would considerably astonish freighters of the 

resent day, being no less than fourpence per ton per mile 
or the summer, and sixpence per ton for the winter 
months. The capital expended on the first undertaking, 


including thirty miles of canal and ten locks on the Leeds | 


branch, and twelve and a-half miles of canal and four 
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locks on the Wakefield branch, was £28,000, in addition 
to the revenue derived from the tolls for the first 
twenty-four years. 
the revenue derived from the canal was so small that 
thirty years after its opening the whole navigation, 
together with the property attached, was rented at 
£2000 a year. In 1774 a second Act was obtained 
authorising the making of a new cut from Haddlesea to 
the river Ouse at Selby, a distance of five miles. This 
work, with other improvements and the reconstruction of 
the old locks, added £70,000 to the capital of the concern. 
At the beginning of the present century still further 
improvements were carried out. ‘The premises at Leeds 
were purchased and a dock constructed there. Additional 
locks of larger dimensions were also built of sufficient size 
to admit of barges carrying 60 tons. The length of the 
old locks was 58ft.; width, 14ft.; admitting barges of 
3ft. 6in. draught. The new locks which adjoined these 
were made 60ft. in os = and 15ft. wide, and admitted 
vessels ——s 5ft. By the second Act the rate of toll 
was considerably reduced, the charge allowed for coal and 
manure being only one halfpenny per ton per mile, and 
for iron, iolen and minerals, n fir one penny. In 1820 
athird Act was obtained for making a new canal from 
Knottingley to Goole,a distance of 184 miles, with a descent 
when in the Ouse of 28?ft. This canal was laid out by 
Rennie, and the works carried out by the contractors, 
Joliffe and Banks. The cut was made 60ft. wide at top, 
with 40ft. bottom and 7ft. deep, the locks being 72ft. long 
by 18ft. wide. The Parliamentary estimate was £137,000, 
but this was largely exceeded. Under the powers of this 








Notwithstanding the high tolls, | 





by 150ft., were constructed at Goole. The sill of the lock 
into the Ouse was laid at sufficient depth to give 15ft. at 
high water. In 1828, two years after the opening of the 
new port, the Undertakers “apprised the public that, s0 
faras Custom House arrangements were concerned, the 
Port of Goole is placed on a footing of equality with 
London, Dublin, and Liverpool, and of superiority to all 
others in the United Kingdom.” The Tedeeishen: in 
their public announcement also stated “that two years 
had elapsed since the opening of Goole, and five months 
since it was declared a port for foreign trade, and during 
the time no accident had popes’ to any of the numerous 
ships or vessels which had been there; every shipowner 
manifested the most perfect readiness to repeat his engage- 
ments with Goole, and that the trade was daily increas- 
ing.” They also announced that a steam towing boat 
called the Britannia, of 50-horse power, was provided to 
facilitate the navigation of the rivers Ouse and Humber, 
Trade increasing, a fourth Act was obtained in 1828 for 
carrying out further improvements in the canal, and for 
extending the docks at Goole in accordance with a report 
made by Telford. The estimated cost of these works was 
over half a-million. Between 1820 and 1828 the locks 
were again improved, the length being increased to 72ft 

the width to 18ft. and depth for vessels 7ft. 

Under the power of subsequent Acts still further im- 
provements have been made. During the last few years 
—1860-80—the locks throughout the main line of naviga- 
tion have been improved for the third time, and enlarged 
to a uniform size of 215ft. by 22ft. by 9ft. Culverts have 
been placed in the side walls to facilitate the filling and 
emptying, by means of which the water level can be 
altered at the rate of 3ft.in a minute. The total length 
of canals comprised in the Aire and Calder undertaking 


| is as follows :— 


Miles. No. of locks. Total fall. 
Leeds to Goole... Cee 65ft. 3in. 
Waketield Canal ... BOD cane 4 36ft. 2in. 
Barnsley Canal 15 15 106ft. 


A new lock and entrance 
from the Ouse at Goole, 
on the north side of the 
Ouse dock, has recently 
been completed, the di- 
mensions being 500ft 
long, 47ft. wide, with a 
depth on the sill at 
H.W.S.T. of 24ft. The 
connection between the 
two sets of docks hes 
been enlarged from 60ft. 
in width to 224ft. A 
new dock, three and a- 
half acres in extent, is 
now in process of con 
struction to the north of 
the Aldam dock, and to 
the west of the parish 
church. When this is 
completed there will be 
altogether eight docks, 
covering an area of about 
thirty acres, together with 
a graving dock, 250ft. 
long by 57ft. wide. The 
docks are well provided 
with warehouses for the 
storage of grain and other 
produce. The depth of 
water at the present time 
allows of ships drawing 
from 18ft. to 19ft. to get 
into the docks at spring 
tides, and from 14ft. to 
15ft. at neaps. The 
largest ship that has yet 
entered the docks had a 
cargo of 2000 tons, and 
drew 18ft. The number 
of vessels which entered 
and cleared the port 
last year was 4855, of 
1,192,124 tons. The 
principal trade is timber, 


grain, seed, dye-wood, 
iron, coals, machinery, manufactured goods, and food. 
There are regular lines of steamers to Hamburg, Rouen, 


Ghent, Calais, Antwerp, Rotterdam, Boulogne, Bruges, 
Dunkirk, and London. ; 

The export of coal forms one of the most important 
features of the trade of the port, amounting to nearly 
three-quarters of a million of tons a year. For faci- 
litating the transport and shipping of this coal special 
appliances have been provided. The coal is brought down 
the canal from the mines in iron barges, each containing 
about thirty-five tons. These barges are made in square 
compartments, 20ft. long, 16ft. wide, and 7ft. 6in. deep. 
Each barge is provided with buffers, and when coupled 
up is free to move within a certain range, both hori- 
zontally and vertically. The boats, to the number of 
thirty, can be coupled together, and made into a train, 
the usual number being about twelve to sixteen. A 
dummy boat with a stem is placed in front, and 
wire ropes run along each side, and are controlled 
by two drums, which are self-acting, and are under 
the charge of the man who is steering. By means 
of this arrangement the train is easily conducted round 
the curves. The train is hauled either by a special 
steamer, which propels the train from behind when it is 
short, or is attached in front in case of a long train. 
These compartments on arriving at the docks at Goole are 
taken to an hydraulic lift, and after being floated over a 
table, which is sunk to a sufficient depth in the water, 
and made fast, are raised up, and when at the requisite 
height tilted over, the contents being sent along a shoot 
into the hold of the vessel. The time occupied by each 
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compartment is usually from a quarter of an hour to 
twenty minutes. If the ships have self - trimming 
apparatus, 300 tons an hour can be put intothem. In 
wher to cope with the increasing trade and facilitate the 
dispatch of the steamers, a second hoist has lately been 
erected by the firm of Sir W. Armstrong and Co. The 
cost of this hoist amounted to £7500. The boats and hoiste 
have been designed by Mr. Bartholomew, and constructed 
under his om supervision. : By this system the trans- 
port of coals is profitably carried on at the rate of 119d. 

r ton per mile. It is now intended still further to 
extend the system, and to place the coal mines which lie 
away from the canal in direct communication with the 
ships in the dock. For this purpose an inclined plane is 
about to be constructed at Stanley provided with rails. 
The incline will descend into a basin at the side of the 
canal, with a commencing slope of about 1 in 5 and termi- 
nating with a gradient of 1 in 20. The total rise from 
the canal to the colliery is about 50ft. A bogie, having 
its wheels so arranged as to have its top nearly level, will 
be run down the incline until the compartment barge can 
be floated on to it. It will then be drawn up and con- 
veyed to the mine, a distance of one and a-half miles. 

The general traffic of the canal is carried on by men 
owning their own barges, and by barges and steam tugs 
belonging to the Undertakers. The tugs carry from 20 
to 30 tons of cargo and can haul twelve barges, or eight, 
if fully loaded, and carrying from 700 to 800 tons. For 
the conveyance of manufactured goods, the tugs generally 
start with their train of barges from the dock at Leeds 
at the end of the day, and travel during the night. Ji 
takes eight to ten hours to get from Leeds or Wakefield 
to Goole, or from thirteen to fourteen to Hull. Thus goods 
loaded up in Leeds at the end of the day can be delivered 
on board the steamers at either Goole or Hull next morn- 
ing. The tugs run with their train of barges at an 
average speed, including stoppages, of four miles an hour. 
For boats towed by horses it takes about fifteen hours to 
get from Leeds or Wakefield to Goole, and four hours, if 
towed, from Goole to Hull. The charge for towing boats 
not belonging to the company up to 80 tons, is 12s. from 
Leeds or Wakefield to Goole, the distance being about 
thirty-two miles. The cost for horse hire for the same dis- 
tance is 14s., but the time occupied is double that of towing. 
The horses are provided by men who make this their busi- 
ness, the canal oe divided in regular stages of from 
seven to ten miles. ‘The actual cost of haulage as between 
steam towing and horses is given by Mr. Bartholomew 
in his evidence before the Parliamentary Committee as 
‘22d. per ton per mile for horses and ‘034d. by 
steam. In Belgium the respective cost was found to be, 
— horses ‘125d., and by steam, ‘078d. On _ the 
Gloucester and Berkley Canal the cost of steam haulage 
was found to be only one-third that of horses. 

The river Ouse.—In order to provide for the increasing 
size of the steamers which now come to Goole, Mr. Bar- 
tholomew came to the conclusion some time ago that it 
was necessary not only to obtain deeper water in the river, 
but also to effect other improvements in the Ouse between 
Goole and Trent Falls, where the two rivers unite in the 
Humber. The depth of water at the shallowest place 
along this portion of the river used to be only from 2fr. 
to 3ft. at low water of spring tides. As ordinary spring 
tides only gave another 14ft. at high water, the pilots had 
to run the vessels with very little margin under their 
keels. The river also was very irregular in width, and 
the sand beds were continually shifting. The most difficult 
part of the navigation was at Swinefleet, about two miles 
below Goole, where is a very sharp turn, having a radius 
of 18 chains, and with a tidal current running at the rate of 
from 4 to 5 knots. By an Act obtained in 1884, power was 
obtained to regulate the width of the channel, and cut off 
a portion of the bend. The dotted lines on the accom- 
panying plan shows the new course of the river when the 
training is completed. The new curve will have a radius 
of 254 chains, The improved channel will be trained to 
a uniform width of about 750ft. About two-thirds of 
the new channel have been excavated at the bend, and the 
training walls over a considerable portion of the remainder 
have been put in. Already the depth has been increased 
about five feet, and the deepening is still progessing, and 
no doubt will be more when the training walls are com- 
pleted and the new cut opened. The training walls are 
composed of slag brought from Middlesbrough in steam 
hopper vessels specially constructed for the purpose. 
There are six of these continually running between the 
Ouse and the Tees. Two carry 250 tons each, and the 
other four 450 tons, the total cost of the six being about 
£50,000. The slag is delivered from the blast furnaces 
into the hoppers. On arriving in the Ouse, they are 
moored to piles placed in the lines of the walls, the 
side doors loosened, and the slag discharged in its 
place. The height of the walls varies considerably, the 
greatest depth below low water being 36ft.,and the general 
average about 12ft. They are carried up to about neap 
tide level. The top width varies from 4ft. Gin. to 6ft., and 
the slope is 14 to 1. It is estimated that two million tons 
of slag will be required to complete the work. The accu- 
mulation of silt and warp behind the walls testifies to the 
enormous amount of detritus transported by the river. 
In some places the accretion has amounted to 16ft. in the 
two years that the walls have been in progress, This 
rapid deposit of material has occasioned a great deal of 
trouble in keeping open the outlets of the several drainage 
sluices which discharge into the river, and which have to 
be extended across the reclaimed portion of the river to 
the new channel. In one case, near Swinefleet, the 
Undertakers have been obliged to divert the outfall drain 
and construct a new sluice, in order to avoid extending it 
across a wide and deep part of the enclosure. The parlia- 
mentary estimate for the river improvement was £252,699, 
the interest on which is met by a charge of one penny a ton 
on the registered tonnage on all ships going to Goole, and 
also a penny on the goods conveyed. The wholeof the works 
are being carried out by Mr. Bartholomew for the Under- 
takers without the aid of a contractor. At Blacktoft, 
near Trent Falls, about eight miles below Goole, a capa 
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cious mooring and landing stage has been erected for 
heavy draughted vessels to lie at in case they are late 
on the tide and not able to get downto sea in one 
tide. At this stage there is a depth of from 12ft. to 13ft. | 
at low water. Owing to the distance from Goole to the 
sea, and the short duration of the tide, vessels have to | 
leave the dock at from one to one and a-half hours before | 
high water, and it is therefore necessary that accommoda- 
tion should be provided for their safe berthing in case 
they are not able to reach deep water or are overcome by 
fog in going either up or down. 








SPECIAL HORIZONTAL DRILLING MACHINE. 





THE following are the chief particulars of the machine which 
we illustrate :— Four spindles are driven by a worm speeded three 
to one; each spindle has clutch disengaging gear, one pair is fitted 
with minimum centres 3in., the other pair has 4in. centres for 
drilling up to lin. and 1}in. respectively, and adjustable to any 
pitch upwards allowed within a range of 3ft. The table is 7in. | 
below the centres of the spindles, and is self-acting horizontally | 
18in., with three speed self-acting and quick hand motions. | 
The driving wheels are of phosphor bronze, and the worm of | 
steel running partly immersed in oil. 

This machine is very handy for drilling quantities of duplicate 
work, which may be fixed in jigs on the table; for some classes 
of work extra tables may be fixed, arranged with rising and | 
falling adjustment, and the height of the drill centres raised to 


correspond, 














THOMPSON’S SOLID BLOCK PISTON. 





| 
THE accompanying illustration shows a new piston, patented | 
by Mr. T. Thompson, Lady Pit-lane, Leeds. Its construction | 





A. PISTON BLOCK 

B. INTERNAL RING 

C. PLUNCERS WITH SPRINZS 
D. RINCS 
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will be readily understood: A, is the piston Lluck ; B, the inter- 
nal ring; C, plungers with springs; and D, the rings. This | 
piston is, we understand, giving perfect satisfaction to those 
using it. 
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RAILWAY CHOCK. 


Tue compact tool which we illustrate from an engraving in 
the American Engincering News weighs 20 \b., and stands only | 
5hin. above the rail. “ It is already in use on a dozen or twenty | 
prominent roads, we are told, although but a few months on the | 
market, and strikes us as a neat and meritorious device. Its 
modus operandi is so simple as to need no explanation beyond 
the cut itself, and its purpose is to give a ready means of 
chocking the wheels of a car or train either in an emergency 








| seem to be a wide one. 


| over 1887. 


at 
Bie [até 


on the road or about a yard or station. How much need there 
is of having some such device always handy and in constant 
use, the accident record of every week bears witness. It is 
made of steel throughout, and is said to be capable of standinga 
strain of 50,000 lb. It can be applied and removed in two or 
three seconds, and is so small and convenient, and withal so 





ROBINSON’S RAILWAY CHOCK, 
| perfectly secure, that the field for its advantageous use would 


It is manufactured by William G. 
Robinson, Broadway, New York.” 








| ABSTRACTS OF CONSULAR AND DIPLOMATIC 


REPORTS. 

United States: Industries of Colorado in 1888.—Mining, the 
chief industry of theState, increased by £500,000, or 10°1 per cent. 
Uf the total output, lead amounted to £1,158,080; 
copper to £31,169. From the increased facilities now afforded 
for transporting silver ore to the various smelting establishments, 
the output of silver in Colorado will be materially increased. 


| Ten years ago the coal production of Colorado was but 200,000 


tons a year; the returns for 1888 show a production of 1,951,630 
tons. Of this quantity, worth 9s. 2d. per ton on the cars at the 
pit’s mouth, a large percentage is marketed in the neighbouring 
States. Almost every variety of coal, from the lower grades of 


| lignite to a good quality of anthracite, is to be found in the 


State. The area of discovered coal is enormous, and there is 


| every prospect of Colorado becoming the largest and most im- 


portant coal State in the Union. The product of petroleum 
rose from 94,000 barrels of crude oil in 1887, to 300,000 in 
1888, worth about £60,000. The only developed oil region is 
the district round the town of Florence, in Fremont County. 
The wells vary in depth from 1200ft. to 2000ft., and are sunk 
entirely in shale, no sand rock as yet having been discovered. 
The output of these wells is sufficient to supply the demand 
for illuminating oil of Colorado, Montana, New Mexico, Utah, 
and Wyoming. Railroads have been increased by 268 miles, 
making a total of 43025 miles. The position of Denver as 
a large railroad centre has been further strengthened by 
direct connection through the Denver, Texas, and Far- 
north Railroad with the port of Galveston in Texas, 
and a large import and export trade may be expected 
through this new link with the Gulf of Mexico. The 
Missouri, Pacific, and Rock Island Railways, two very extensive 
systems east of the Missouri River, have extended their lines 
west to Colorado, and now connect with Denver. The subject 
of irrigation has received a large share of public attention, and 
it has been proposed to adopt a system of storage reservoirs for 
the purpose of reclaiming the arid lands of the State, and bring- 
ing them into extensive cultivation. The object of this storage 
system is to provide very extensive reservoirs at certain points 
where they can be filled from various streams at seasons when 
there is a large excess of water, which at present is allowed to 
waste. An expenditure of £200,000 has been sanctioned for 
the preliminary surveys in regard to this scheme. It is difficult 
to estimate the value of such an enterprise, as the lands are 


| yearly increasing in value, and nearly all the desirable portions 
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covered by the present system of irrigation have been taken 
up. 

P United States : Trade of Astoria, Oregon, in 1888.—Improve- 
ment is to be noticed, but more in the district than the port of 
Oregon. Imports decreased by £11,559, or 24°6 per cent. under 
1887, nearly all being in tin-plates from England. British im- 
ports decreased by £20,983, or 47°1 per cent., and in proportion 
of the whole from 95°2 to 923 per cent. British shipping 
increased by 18,962 tons, or 19°1 per cent., decreasing in pro- 
portion of the whole from 90°8 to 86°45 per cent. 
decreased by 1034 tons, or 30°6 per cent., and increased in value 
from 13s. 1;d. to 14s. 33d. per ton. A still decreasing import 
of this article is shown, owing to the strike in the Newcastle, 
N.S.W., collieries, partly to the enhanced cost, and partly to 
domestic coals from Puget Sound being used to a greater extent. 
Wallsend coals are selling at from about £1 10s. to £1 13s. per 
ton. Tin-plates decreased by 36,299 boxes, or 52°1 per cent., 
and increased in value from 12s. 10}d. to £1 per box. The 
retail price of plates in jobbing lots was, on the average, £1 3s. 
per box for B.V. grade, varying from £1 sold prior to arrival to 
#1 6s, at the close of the season. Block tin still arrives by San 
Francisco from Australia, the average price being high, ls. 6d. 
per lb. The jetty at the mouth of the Columbia River is still 
slowly progressing, and its increased length, though short as yet, 
has shown its usefulness by a better depth on the bar. 

United States: Trade of Los Angeles and Wilmington in 1888. 
—The prosperity of the past has received a check, the extent of 
which it is difficult to determine. Over-speculation in real estate 
has produced its inevitable results. British shipping entering 
Wilmington increased by 8536 tons, or 12°85 per cent., and 
decreased in proportion of the whole from 707 to 60°45 per 
cent. The bulk of the coal consumed here continues to be 
imported from Australia. The average freight for the year has 
been 24s, per ton. For years previously the rate was 14s. per 
ton, and ships are again offering at 14s. and 15s. The wholesale 
price of coal is £2 per ton. The demand for fine hardware is 
increasing, though in the past year cheap goods sold better than 
the fine qualities. Among the minerals found in this district, 
most of them undeveloped, are copper, iron, lead, tin. To the 
foregoing may be added a very inferior quality of bituminous 
coal, not worth mining. As long as coal has to be imported 
from Australia and sells here wholesale for £2 per ton, the fore- 
going minerals add little to the wealth of the country. The out- 
put of oil from the wells of Los Angeles and Venture counties 
increased about 20 per cent. in the last year, the value amounting 
to £200,000. The Southern Pacific Company has constructed 
127 miles of railway in this district, and the Atchison, Topeka, 
and Santa Fé Company 69 miles. Work has been suspended for 
some months on the Southern Pacific branch line to connect Los 
Angeles and San Diego. The Atchison Coast line has been com- 
pleted, giving this company control of the two railways between 
these places. Some work has been done on the line from Los 
Angeles to Salt Lake City. The completion of the line is of 
the utmost importance to the city and district, as it will form 
the third competing line between Los Angeles and the Eastern 
States, and also because it will pass through extensive coalfields 
which will insure to Los Angeles fuel at a price sufficiently low 
to admit of the establishment of various manufacturing indus- 
tries. The system of cable roads is nearly completed at a cost of 
£300,000. The city is lighted by 114 electric lights of 342,000 
candle-power. The breakwater to protect the outer harbour of 
Wilmington still requires £100,000 for its completion. It 
appears that the project of deepening the channel has been 
abandoned in favour of a breakwater in the outer harbour. 
The rate of interest on the best first mortgage security continues 
to be from 12 to 13 per cent. on sums of £1000, and from 2 to 3 
per cent. less on larger sums. Several English companies have 
not proved so successful as they would have done had they been 
managed by competent Americans or Englishmen conversant 
with American business methods. Several others are projected, 
all of which, if my information is correct, will prove more profit- 
able to the promoters than to the shareholders. 

United States: Trade of Portland, Oregon, in 1888.—The year 
has been one of unexampled prosperity, and in nearly all 
branches of trade a larger business has been done than during 
any former year. Imports increased by £109,318, or 115 per 
cent. British imports increased by £106,226, or 208-2 per cent., 
and their proportion of the whole from 53°8 to 77 per cent. 
British shipping entering Portland increased by 31,812 tons, or 
25°8 per cent., and its proportion of the whole from 24°5 to 
27°15 per cent. Coal decreased by 5859 tons, or 30 per cent., 
the value rising from 12s, 7°15d. to 12s, 8°15d. per ton. Of the 
coal imports, 2311 tons, or 17 per cent., came from Great Britain ; 
6515 tons, or 48 per cent., from British Columbia ; and 4794 tons, 
or 35 per cent., from Australia. The market price of foreign 
coal averaged about 32s. per ton during the year. Foundry coke 
to the amount of 339 tons was imported from Great Britain, 
and 313 tons from Belgium. Pig iron increased by 1437 tons, 
or 310 per cent.; but decreased in value from £3 0s. 5;5d. to 
£2 3s. i$d. per ton. As the Oregon Iron and Steel Works has 
started producing with a much enlarged capacity, it is likely 
that the imports of pig iron will be less in future. Rails, bar 
iron, manufactures uf iron and steel amounted to 20,533 tons, 
valued at £92,577. These imports came from Maryport, for use 
on the Oregon Railway and Navigation Company’s extensions. 
Tin and terne plates increased by 227} tons, or 11°83 per cent., 
and increased in value from £12 188. 4d. to £13 15s. 23d. 
per ton. The Oregon Iron and Steel Works has com- 
pleted its cast iron pipe foundry, with a capacity of 25 tons 
daily. The product from the restarting was 3000 tons of 
pig iron, part of which was cast into 1250 tons of water pipe. 
The company’s mine, a fissure vein of brown hematite, averaging 
10ft. thick, and yielding 40 per cent. of metallic iron, is about 
two and a-half miles from the works, and is connected by a 
narrow gauge railway. A large amount of development has 
been done on gold, lead, and silver mines during the year, both 
in Northern Idaho, Oregon, and Washington Territory. The 
only railway constructed during the year was the Portland and 
Vancouver narrow gauge line, twelve miles long ; but throughout 
Oregon and Washington Territory there has been considerable 
activity in building branches and feeders to the trunk lines. 
Congress appropriated £62,100 for the works on the canal basin 
and locks at the cascades of the Columbia River, but it will be 
several years before this important work will be completed. 
Last Congress made large appropriations for the improvement 
of the harbours and rivers of the State, the result of which 
will not generally be apparent until next year. The appropria- 
tion for building the jetty at the mouth of the Columbia River 
was £103,500. The work in progress is the building of a low- 
tide jetty, starting from Fort Stevens on South Cape, and 
extending in a westerly direction across Clatsop Spit about 
43 miles to a point three miles south of Cape Haneock. It 
will be of stone, resting on a mattress foundation, about 40ft. 
wide and from 2$ft. to 5ft. thick, the stone extending to the 
level mean low water. At the end of the year 5336ft. had been 
constructed. When the work is completed, it is expected that 
the result will be a digect, stable, and wide channel across the 





bar of the Columbia 30ft. deep at low water. Skilled labour 
has been in good demand during the year. 

United States: Trade of Port Townsend in 1888.—The foreign 
commerce of Port Townsend, Washington Territory, made a great 
advance in 1888. Imports increased by £519,638, or 799 per cent. 
British imports increased by £2041, or 8°35 per cent., but their 
proportion of the whole fell from 37'9 to 4°6 per cent. owing to 
the large increase—£516,425, or 1291 per cent.—of imports 
from British Columbia. British shipping increased by 29,872 
tons, or 61 per cent., but decreased in proportion of the whole 
from 10°5 to 8°2 per cent., through a large increase in American 
shipping. Coal increased by £2620, or 668 per cent. Iron ore 
appears at £2839; pig decreased by £1218, or 54°15 per cent.; 
steel rails by £7483, or 34°9 per cent. Exports increased by 
£566,345, or 183 per cent.; those to Great Britain by £278,850, 
or 2630 per cent., and their proportion of the whole rose from 
3°45 to 33°05 per cent. Agricultural implements appear at 
£2452. Iron manufactures increased by £3244, or 31°45 per 
cent. This territory is very rich in minerals, nearly every 
variety being found. The year has been of marked prosperity to 
the coal industry, prices were exorbitant, and profits enormous. 
The output was 1,000,000 tons, valued at £800,000. The in- 

prices were mainly due to the strike amongst the coal 
miners of Australia, and prevailing high over sea freights. The 
principal market for Puget Sound coal is San Francisco. Very 
little has been done with iron, though there are huge deposits 
in many parts; in some there are huge ledges of almost pure 
ironstone, in other parts deposits of bog ore are met with. 
Magnetic ore has been discovered at Snoqualmie in King 
County, at Cle-elum in Kittitas County, also in the Skagit 
County, and preparations are being made to work it. On Port 
Townsend Bay a smelting furnace has been in operation from 
time to time for some years, producing annually from 5000 to 
6000 tons of pig iron. The quality is excellent, and demands 
the highest rates in the San Francisco market. Washington 
Territory is acquiring a railway system of great magnitude and 
national importance. The miles open have increased from 866 
in 1885 to 1410, and the impulse given thereby to the business 
and population of the Territory has been great. The most im- 
portant line is the Northern Pacific Cascade branch, giving a 
main line from St. Paul to Jacuma and direct communication 


between Eastern and Western Washington Territory. The 


Seattla, Lake Shore and Eastern is being built eastward 
from Puget Sound, with a view of connecting with some eastern 
line. Perhaps the most important line under construction is 
one to connect with the Canadian Pacific, which will give com- 
munication with Eastern Canada. 

United States: Trade of San Diego in 1888.—There has 
been a considerable falling off in the amount of business cun- 
sequent on a general depression of trade all over the United 
States, and the inevitable reaction after the feverish excitement 
of the boom in 1887, but there are signs of recovering activity. 
Imports increased by £26,486, or 26°2 per cent. British imports 
decreased by £22,357, or 47°65 per cent., and the proportion of 
the whole from 46°5 to 17°25 per cent. owing to large increases 
in imports from the British Colonies, Lower California, and 
Mexico. British shipping entering San Diego increased by 
14,060 tons, or 42°1 per cent., but fell in proportion of the 
whole from 65°15 to 35°45 per cent. owing to large increases in 
both American and other shipping. Coal and coke increased 
by 48,653 tons, or 94°3 per cent., and in value by £25,410, or 
73°65 per cent. Pig iron ap at 1292 tons, valued at 
£2 6s. 6}3d. per ton. The short line of railway to Los Angeles 
has been opened ; the Cayumaca and Eastern railway, which 
will connect with the Atlantic and Pacific, the Southern Pacific, 
and the Union Pacific lines, is being constructed. When this 
line is completed San Diego will be the Pacific outlet for a vast 
country. The harbour is a very fine one, with an area of twelve 
square miles, a depth of 23ft. over the bar at lowest tides, and 
being the only harbour south of San Francisco, 500 miles 
distant, is certain in time to become an important shipping 
point. A return of from 8 to 10 per cent. clear of expenses 
and losses can be realised here by lending money on the security 
of first mortgages, the amount lent being from one-third to one- 
half the value of the property. This is a safe method of 
investing money. 

United States: Trade of San Francisco in 1888.—There has 
been a steady increase in the trade of the port during the past 
year. Imports increased by £1,400,503, or 12°05 per cent. 
British imports by £181,501, or 20°45 per cent., and in propor- 
tion of the whole from 10°6 toll percent. British shipping 
entering San Francisco increased by 168,263 tons, or 46°25 per 
cent., and in proportion of the whole from 38°9 to 46°35 per 
cent. Coal increased by 194,180 tons, or 37°85 per cent., and in 
value from 12s. 7;)d to 14s. 8d. per ton. Of the entire import, 
42 per cent. came from British Columbia, 39°5 per cent. from 
Australia, 17 per cent. from Great Britain, 1°5 per cent. from 
Japan, and the increase was from all parts. Pig iron increased 
by 6561 tons, or 45°55 per cent, and in value from £2 9s. 1,%d. 
to £2 10s. ton. Scrap iron decreased by 3924 tons, or 
13 per cent., and in value from £2 53. 3}d. to £2 5s. 12d. per 
ton. Tin-plates increased by 143,101 boxes, or 67°8 per cent., 
and in value from 13s. 15d. to 13s. 63d. per box. The product 
of copper increased by £1,579,749, or 76°3 per cent.: of lead, by 
£326,511, or 17 per cent. There has been a steady progress in 
railway building during the year, principally by the Southern 
Pacific Company, who have added about 230 miles in branch 
lines to their system, and other lines have built about 120 miles. 








ON STRESSES PRODUCED BY SUDDENLY 
APPLIED FORCES AND SHOCKS. 


THE following article from the Railroad and Engineering, by Mr. 
Mansfield Merriman, will interest some of our readers :—We are 
all familiar with the theorem that a force suddenly applied to a 
bar or beam produces double the stress caused by the same force 
when gradually applied. It is, indeed, the basis of some of the 
practical rules for proportioning the members in bridge structures 
and in machines. In this article I purpose to examine the 
mechanical grounds upon which this theorem rests, to show the 
distinction between a ‘‘suddenly applied force” and a ‘‘ shock,” 
and to compare the stresses produced by shocks with those that 
occur under static loads. 

Let a bar be subject to a static force P acting in the direction of 
its length as a force of tension. Then the stress in the bar is also 
P, and this has produced a small elongation in its length. If the 
elastic limit of the material is not exceeded, the bar will spring 
back to its original length on the removal of the force. 

If this force P be applied to the bar gradually by small incre- 
ments, so tbat the force slowly increases from 0 up to the amount 
P, the stress in the bar increases in like manner, and if the 
elastic limit is not exceeded the elongation e is given by the well- 
known formula, ws 





= 


~ AE 
in which / is the length of the bar, A the area of its cross section, 
and E the coefficient of elasticity of the material. 
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Now suppose the force P to be applied very suddenly to th 
of the bar, as would be the case if a weight P were brought ups! 
it by a quick shock. Then the stress in the bar increases from 0 
up to an amount which is greater than P, and the elongation in. 
creases from 0 up to an amount which is greater thane, A series 
of oscillations now takes place, until finally the end of the bar 
comes to rest with the static elongation e and the stress in it is P 
For instance, supp a wes bal whose spring 
elongates lin. under a steady load of 41b.; and let a weight of 4 |b, 
be dropped into the scale-pan from a height of 2ft. Then it will 
be seen that the spring elongates about 8in., thus, for an instant 
registering a tension of 321b., but the pan immediately ascends 
until after a few oscillations the pointer comes to rest at the position 
which registers 4lb, This experiment may be easily tried me 
one, but in order that the above result may be closely obtained, it 
is necessary that the scale-pan should be small and be rigidly 
attached to the spring, so that the work of the falling weight may 
not be dissipated in heat. 

This illustration shows thet the maximum stress due to a 
suddenly applied force or shock is but of a momentary duration, 
Nevertheless, all experience teaches that this should be the stress 
considered in proportioning the bar, and that it should never be as 
7s the elastic limit of the material, 

t P be the weight which is dropped from a height / upon the 
end of the bar, or upon the scale pan of the spring balance, and 
let y be the maximum elongation which is produced, The work 
pertormed by the falling weight then is 

k= P(A+y), 
and this must equal the internal work of the resisting molecular 
stresses, The stress in the bar which is at first 0, increases up toa 
certain limit Q, which is greater than P, and if the elastic limit be 
not exceeded the elongation increases uniformly with the stress, so 
that the internal work is equal to the mean stress 4 Q multiplied 
by the total elongation y, or 
k=4Qy. 

Placing equal these two expressions for the work, thus neglecting 
the work that may be dissipated in heat, there results the equation 
4Qy=PA+Py, 
from which Q can be found when y is known. But, if ¢ be the 
elongation due to the static load P, the law of proportionality 

within the elastic limit gives— 


y=te 
and inserting this, and solving for Q, there is found— 


Q=P(1+A1+24), eee 
which gives the momentary maximum stress. Substituting this 
value of Q there results— 


yae(it+ S142"), tee al 


which is the value of the momentary maximum elongation. 

After this discussion we are now ready to give satisfactory 
definitions to the words ‘‘shock” and ‘suddenly applied force.” 
A shock results when the force P, before its action on the bar, is 
moving with velocity, as is the case when a weight P falls from a 
height 4. The above formule show that this height 4 iay be 
small, if ¢ is a small —_. and yet very great stresses and 
deformations be produced or inst , leth=4e, then Q=4P 
and y = 4¢; also let h=12¢, thenQ=6Pand y=6.¢ Or take 
a wrought iron bar lin. square and 5ft. long; under a steady load 
of 5000 lb, this will be compressed about 0°0012in., supposing that 
no lateral flexure occurs, but if a weight of 5000 1b. drops upon its 
end from the small height of 0°0048in, there will be produced the 
stress of 20,000 Ib. 

A suddenly applied force is one which acts with the uniform 
intensity P upon the end of the bar, but which has no velocity 
before acting upon it. This corresponds to the case of 4 = 0 in 
the above formulw, and gives Q= 2 P and y = 2¢ for the maxi- 
mum stress and maximum deformation. Probably the action of a 
rapidly moving train upon a bridge produces stresses of this 
character. 

I have been unable to find any experiments upon bars by which 
the above formule can be tested. utin Van Nostrand’s Maga- 
zine for October, 1877, there is an article on “ Momentum and Vis- 
viva” by J. J. Skinner, in which are presented a number of experi- 
ments made upon spiral springs. These springs were suspended 
vertically and so arranged that falling weights caused them to 
elongate, and the amount of elongation was measured, as also the 
force required to cause the elongation. The elongations of the 
springs under static loads equal to the falling weights are not 
given, but these are easily determined from the other data and 
the statement that the stretch was always proportional to the 
weight, or, in other words, the elastic limit was not exceeded by 
the extreme e following are, then, the experimental 
data, the first column giving the number of the spring, the second 
that of the experiment, the third the weight in ounces of the 
falling objects, the fourth the heights in inches through which 
they fell before striking the spring, and the last the elongations in 
inches due to the same static weights, 




















Spring. Experiment. P. h é 

4 1 14°79 10°44 2°88 
II. 2 14°79 4°56 117 
Ill. 3 49°41 2°90 2°59 
IIL. 4 49°41 5°80 2°59 
IV. 5 49°41 10°26 2°59 
IV. 6 14°79 2°62 0°42 
IV. 7 14°79 7°72 0°42 
IV. 8 49°41 38°66 1°40 
lV. 9 7°79 1°40 


49°41 
Inserting the values P, h, and e in formule (1) and (2), the 
Maximum stress Q and maximum elongation y are computed, and 
in the following table these are compared with the observed values 
of Q and y, the last column giving the mean per cent., in which the 
computed exceeds the observed value and which is very nearly the 
same for the stresses as for the elongations, Thus for the first 
experiment the computed stress is 3°] per cent. greater than that 
observed, and the computed elongation is 2‘9 per cent, greater 
than that observed, the mean of these being 3°0 per cent. In no 
case do the 2 per cents. differ more than 0°2, 


Experi- | 





taA Dig 








| Observed | Computed Observed Comy 

ment. | Q. Q. y. | y. per cent. 
1 55°67 | 57°37 10°84 11°15 3°0 
2 57°88 58°74 4°57 4°64 = 
3 136°03 138°35 7°12 7°25 1°8 
4 162°96 165°08 8°55 8°65 12 
5 193°9i 197°00 10°17 10°33 1°6 
6 66°66 69°28 1°89 1°96 3°8 
7 102°23 | 105°67 2°90 | 3:00 8-4 
8 | 170°91 | 172°74 4°85 | 4°89 | 10 
9 | | 221°50 | 617 | 6°28 | 19 


217°43 

It is seen that for all the experiments the computed stresses and 
elongations are greater than those observed by from 1°0 to 3°8 per 
cent. That is to say, all the work of the falling weights was not 
immediately expended in producing elongation, but a small part 
was dissipated in heat either by the primitive impact or in other 
ways. hen the falling weight P struck the spring it 
the energy P 1; when its lowest point of descent was reached the 
energy P (h + y) was stored up in the spring, excepting the small 
amount lost in heat; me — completion of the oe = 
spring came to rest with the elongation ¢ possessing the potenti 
omy 4 Pe, and then the total work P (i + 4) had passed into 

eat, 


The discussion of the above experiments indicates that the 
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i ule (1) and (2) closely represent the extreme 
theoretical conte = Ss by shocks due to weights falling 
oe end of a spiral spring, provided that the elastic limit of 
oy terial is not ex ed. Willa similar agreement exist in 
Hed a of stresses in bars caused by shocks? If so, it is clear that 
a factors of safety used in the past and at present in these cases 


are too low. 








LETTERS TO THE EDITOR. 
r, t hold ourselves responsible for the opinions oj our cor- 
[We do not ho wae < 
ELECTRIC LIGHTING DANGERS. 


gir,—Your articles on dangers arising in connection with the 
electric light ought to prove useful. The subject is one, unfor- 





tunately, tabooed by electricians, while electrical engineers are 
chary of speaking about matters which they are supposed not to 
understand, You have referred to a possible source of danger, 


namely, that due to induction. Few electricians at this side of the” 
Atlantic will admit the possibility of a man being killed by an 
induced current set up in a live wire; but it is very difficult indeed 
to explain in any other way deaths which have taken place in New 
York and Chicago. Denials, however, are based only on ignorance. 
Aga fact, no one can yet say positively what is and is not possible 
of electricity. Dr. Lodge has done much to open our eyes, and he 
none the less deserves attention that he traverses ground which 
has been gone over years and og ago by Sir William Snow 
Harris. During his lectures he has shown most startlin; 

benomena with a high tension bi His teaching, indeed, 
cannot fail to open our eyes to the far-reaching influence of 
electricity. Mr. Willoughby Smith’s = experiments, 
again, show pretty clearly that it is impossible to upset electrical 
equilibrium in any way, and at the same time to limit the extent 
in space of the alteration. When, therefore, we send currents, 
which, compared with what has gone before, are enormous, 
through a maze of wires, we are doing that the end of which no 
one quite knows. No better illustration of the prevailing 
ignorance can be found than the memorable discussion on 
lightning conductors between Dr. Lodge and Mr. Preece. The 
action of such conductors is so little understood, that it may safely 
be said to be a matter of opinion. Had it been otherwise, two 
men so able could not have greatly contradicted each other on 
vital points. 

While I hold that very great caution is necessary in dealing with 
currents—especially alternating currents of high tension—I would 
point out that in this country there is nothing like the same danger 
to fear as in the United States. There electric lighting has been 
done with a reckless disregard of precaution which is almost in- 
credible ; arc lights are used everywhere; the lamps are so bad 
that they would not be tolerated in this country, and the cabies are 
led about in a way that is little short of murderous. The muni- 
cipal authorities are waking up at last. Thus, not long since no 
fewer than 3500 arc lamps were put out of use by the authorities 
until the companies running them should see fit to insulate their 
lines properly. Ido not think that anything of that kind could 
occur here ; care is taken that the insulation shall be good and the 
cables properly protected. 

I note what you have said concerning the destruction of insulators 
by intermittent currents. Now experience has shown that some- 
thing goes on in cables made of several strands which render them 
unsuitable for alternating currents. Mr. Ferranti is an engineer 
first and an electrician afterwards, and no doubt a knowledge of 
the facts has led him to abandon cables for his leads, and adopt 
in their stead copper tubes drawn over each other, and insulated 
from each other with aroun pita saturated with mineral wax. 

It will be admitted that Mr. Edison is a very sound authority on 
electrical questions, and I commend to the attention of electricians 
brought up in the dogmatic school the following extract from a 
paper, which he has contributed to the North American 1ew :— 
Phere is,” he says, ‘‘no known insulation which will confine 
these high-tension currents for more than a limited period, and 
when they are placed beneath the ground, with the present system 
of conduits, the result will be a series of earth contacts, the fusion 
of wires, and the formation of powerful electric arcs, which will 
extend to other metallic conductors in the same conduit, and a 
whole mass of wires eto receive this dangerous current and 
convey it into houses, offices, stores, &c, It is thus evident that 
the dangers of such circuits are not confined to the wires which 
convey the high-tension currents, but other wires conducting barm- 
less currents are liable to be rendered as deadly in effect as the 
former. It is evident, also, that a single wire carrying a current at 
high-pressure would be a constant menace to the safety of all other 
wires in the same conduit. Even though these dangerous wires be 
placed in separate tubes in the same conduit with other tubes, the 
risk is not diminished.” Mr. Edison says that the wearing out of 
the insulation is accounted for by the fact that the vibrations of the 
current cause corresponding vibrations of the insulating material, 
and impair its elasticity. en an avenue of ingress for moisture 
and of outlet to any conductor in the neighbourhood is formed. 
The safety in using the alternating current secured by insulation is 
hever more than temporary. It seems to me that the Ferranti 
system is an effectual remedy for the condition of affairs described 
by Mr, Edison; but it is quite plain that the Ferranti conductor 
will not be universally — 

_ I believe that good would be done if the entire subject of electric 
fighting dangers was fully and openly discussed, and I cannot 
think that there is a better place for its discussion than the pages 
of THE ENGINEER. It will never be frankly dealt with in journals 
devoted to electrical subjects alone, for sufficiently obvious reasons. 
That which is most wanted is something like a record of the 
deaths and fires which have taken place, with particulars of how, 
when, and where. Such a record, if truthful, would supply much 
valuable information for our guidance in future. As my contribu- 
tion, I would call attention to the possibility of dust playing a 
most important part in making short circuits. Two years ago I 
had an arc lamp injured in this way. The tension was very low, 
only 50 volts, A German silver helical spring was used for control- 
ling the length of the arc by its tension. The lead to the upper carbon 
inside the lamp wasa short length of No. 10 copper wire, from which 
the insulation had been removed. The German silver spring was 
din. from this wire at its nearest point. This spring was melted one 
day. How or why I could not conceive. It was impossible, I held, 
that a mae should jump through half-an-inch of dry air with a 
tension less than about 100,000 volts, I replaced the spring, and 
the lamp worked without further trouble for about a month. One 
day I was trying a new make of carbons, and while watching the 
lamp mechanism, there was a brilliant flash inside, and the German 
silver wire was scattered in hot globules, I then saw that the cur- 
rent had been conducted by the dust from the carbons which always 
collects in lamps. Iam d to think that floating dust may 
do what deposited dust did in this case, Every electrician knows 
that when he wants to make a good contact all sorts of precautions 
are needed, and yet that, on the other hand, nothing is so easy as 
to have an electrical leak. ELECTRICAL ENGINEER, 

December 14th, 








, Sin,—Inclosed I hand you a copy of the report and recommenda- 
tions of the Health Department of the City of New York, upon 
dangerous systems of electric lighting, with my explanation of 
same. You will remember that a year ago last June I was alone 
in opposing the ial use of the high-tension alternating 
current, which I claimed was deadly, while its advocates called it 

perfectly safe” and ‘absolutely harmless.” I have proved every 
statement, and secured endorsement from the highest authorities, 

None but the employés of a single corporation, and those electrical 
papers who fear to offend it, now dare to claim that the deadly 
alternating current is “safe.” The Medico-Legal Society, the 








authorities of the State of New York in the adoption of an execu- 
tion current and in the decision of the Kemmler case, the leading 
scientific papers, the New York Health Department, and the 

reatest scientist of the age—see Thos. A. Edison’s article in 
Worember North American Review—have upheld my opinion. The 
action of the Health Department on my complaint concerning 
dangerous currents will undoubtedly result in putting an end to 
electrical murders in this city, and their example will be followed 
elsewhere, 


** HEALTH DEPARTMENT OF THE City OF NEW York. 


** Oct. 15th, 1889. 
‘*To the Sanitary Superintendent. 

‘* We visited the plant of the Manhattan Electric Light Company 
at 80th-street and Ave. B on the 14th inst. and inspected the 
dynamos in operation thereat, testing the leakage of electric 
current fromeach. This station has but recently been completed, 
and ve are informed that most of its wire is new. The following 
is the detailed result of our investigation :— 
No. of Character of Outgoing Return 

wire. wire. 


est. na 5 
1. Continuous current, Jenney|. 900 volts .. 1650 


4 ” pe pa (not running) .. -_= 

8. ” ” * os a 4 none .. 1020 
4. ie Brush .. as on none 
5. Thomson-Houston, No.1 .. 300 volts .. 150 
6. - Oe none <a 
t. 99 or ee a eee » - 80 
&, Alternating current ,, 1 (1000 volts) .. 450 vilts .. 600 
9. ” ” » 2 (not running) _ = 

10. st » ~~ (1000 volta) 1 +. 
11. oS eee inl iam” Mh ie 
12, ” ” ” 5 ” ” oo oe 6 =, - 450 
13. ” ” ” 6 ” ” 600 ” e 600 
14. ” ” ” 7 ” ” 450 ” ° 450 
15. ” ” ” 8 ” ” 450 ” ° 300 
16. ” ” ” 9 ” ” ee 600 ” ° 600 
17. » ” ” 10 ” ” ee 800 ” 450 


‘‘The Cardew patent voltmeter was used for this purpose, one 
terminal being grounded. The instrument contained three resist- 
ance coils in series with it, so that the voltage could be read from 
30 to 3600 volts. The coils were wound so as to cancel the effect 
of self-induction, and the apparatus has recently been tested b 
two authorities, and found correct within one volt. A third cali- 
bration is now being made. 

“This leakage indicates imperfect insulation. A person touch- 
ing a wire leaking at a deiective point would, if a ground connec- 
tion were made at the same time, receive the amount of leakage 
indicated in our table. It is our opinion, based upon our own 
experiments, and authentic records of the experiments of others, 
that an alternating current of 250 volts is dangerous to the life of 
any person through whose body such current might pass; also that 
a continuous current of 700 volts is, in a like manner, an unsafe 
amount of electrical force to be permitted to be used upon an im- 
perfectly insulated wire. 

‘* We therefore respectfully recommend that proper measures be 
taken to reduce the electrical pressure upon wires used in the city 
of New York to less than what we have indicated as unsafe. 

(Signed) “‘Cyrus Epson, M.D., Chief Inspector. 
‘*EDWARD W. Martin, Chemist.” 


Tests No. 1, No. 3, and No. 5 are upon poorly insulated circuits, 
which permit a portion of the continuous current to flow to the 
ground ; it was raining a little on that evening. 

Tests No. 4, No. 6, and No. 7 are upon well insulated circuits, 
we the continuous current from Jeaking to any dangerous 
exten’ 

Tests No. 8, and No. 10, to No. 17 are upon circuits having most 
excellent insulation and construction, four of them being in sub- 
ways and the others on poles, It is said that galvanometer tests 
of these circuits, when the dynamos are not running, show perfect 
insulation. This is probably true, yet the “leakage” indicated by 
the Health Department measurements averages 45 per cent. of 
ae upon the conductors, 

jis is because the alternating current is used. When an elec- 
trical current is set up in any circuit, a momentary current in the 
opposite direction is produced in any parallel conductor, by what 
is called induction. hen the first current is stopped, an induced 
current is produced in the same direction as the first. 

It is, therefore, evident that with the alternating current, which 
is a series of impulses, flowing first in one direction and then in the 
other, a corresponding series of induced currents is produced out- 
side the insulation of the wire. If the wires are contained in lead 
or iron pipes, the metal transmits the induced current. 

There is no insulation known to science that can prevent the 
mysterious action of induction, and the distances at which it will act 
are almost incredible. Mr, Edison, in his railway train telegraph, 
has transmitted signals by induction through over 400ft. of dry air, 
which is an excellent insulator. This telegraph system is operated by 
a feeble battery current, which could not possibly inflict injury ; but 
in the alternating system of electric lighting the pressure is at 
least five times as much as is required to produce death—see 
above. Wires transmitting the latter current, whether on 

le lines or underground, can in no way known to science be so 
insulated as to be safe. For instance, in Dallas, Texas, where the 
conductors are said to be well insulated, enclosed in pipes and 
feaey underground, a working man named Thomas Madigan was 

illed on April 23rd, 1889, by touching an insulated house or 
secondary wire while at work in the Grand Windsor Hotel. 

The alternating current has been in extensive use for less than 
two years, and Se it has killed at least forty persons. On the 
other hand, arc light currents have been widely used for the past 
ten — During this time the high-tension continuous current 
has killed but ten persons, and the high-tension pulsating current, 
sixty. There has never been a single death caused by the low- 
tension continuous current, which all companies are free to use. 

All are light currents may be made safe by proper precautions, 
without cutting the pressure down to the limits advised ; but unless 
some device can be invented which will guard against the effects 
of induction, the high-tension alternating current should be pro- 
hibited. The only reason that the deadly alternating current is 
used is, that the electric light companies may economise in wire at 
the expense of public safety. Hanorp P. Brown. 

45 and 47, Wall-street, New York, December 11th, 





THERMO-DYNAMICS AND THE STEAM ENGINE, 
Sin,—Some time ago you published a letter in which Carnot’s 
formula for the efficiency of a heat engine, — B= Ty was 


said not to apply to a particular example. The mistake arose 
through T, being taken for the temperature at the end of expan- 
sion instead of the minimum temperature during the cycle. ' sel 
is, however, a case in which the Scania does appear to me to fall 
through. Assuming Carnot’s conditions as to cylinder walls, &c. 
Suppose an engine to receive gas at a constant temperature and at 
pressure P, for a portion of the stroke. Let the cut-off take place 
and cause the gas to expand isothermally by adding heat to it, 
and let it expand until it reaches a pressure P, the temperature 
being the same as at the commencement of the stroke. Instead of 
exhausting into the atmosphere, let it exhaust into a receiver 
containing gas at pressure P, but at the same temperature as that 
in the cylinder, the receiver to be of large volume compared to the 
cylinder. It is evident that no change in temperature will take 
place, and that the return stroke may be made against a practically 
constant pressure P,, The engine will evidently do work, for the 


mean forward pressure p m = P, ( 1 + log. ¢ ) since the expan- 


sion curve is a common —_ while the back pressure is only 
P, It must therefore have a certain efficiency, but, as there 


has oeen no variation in temperature, by Carnot’s formula 
E =hi to, 


It is true that in the case considered there will be a slight 
heating in the receiver due to the compression in the back stroke, 
but this can easily be obviated by abstracting heat, as in the usual 
Carnot proof. The gas might be allowed to escape from the 
receiver when it exceeded pressure P., and the engine would con- 
tinue to work as long as it received fresh supplies of gas. I am 
aware that it does not work under precisely the same conditions as 
Carnot’s engine, but it resembles them quite as closely as an 
ordinary steam engine does, for which Carnot’s theory is con- 
tinually used. je 
Manchester, December 14th. 





A THERMO-DYNAMICAL DIFFICULTY. 


S1r,—Like ‘‘ J. W.” I have awaited with considerable curiosity 
an answer to the question asked by ‘ Paradox” in your issue of 
the 15th November. Shall we consider the explanation offered by 
‘* Paradox’s” friend as the true solution of the difficulty, viz., that 
the electric current started by the solution of a coiled up spring, on 
which 50 foot-pounds had been expended, would be 50 foot-pounds 
ae than that generated by the solution of an uncoiled spring. 

erhaps it may be, though as yet we have no proof that it is. Let 
me now suggest a somewhat different, although, I think, an analo- 
gous case. Su e we take a log of wood and deposit it ut the 
top of the Biffel Tower. The text books would say that it now 

sses Lnergy of Position and is capable of doing work equiva- 
ent to the amount of energy expended in placing it at 300 metres 
above the ground. We now set fire to the log, and in balf an hour 
it is consumed ; what of its Positional Energy now? As ‘“ Paradox” 
says in his example of the coiled-up spring, where is it? What has 
beeome of it? n it be shown that a log of wood consumed 300 
metres above the earth’s surface gives any different results from 
those obtained by consuming one at the earth’s surface? If there 
are no different results, is not Energy of Position a mere high- 
sounding expression, not to be confused with Actual Energy of Heat 
or Motion? Nevertheless the fact remains that Actual Energy was 
expended in raising the log to that height, and unless the 
scientists will tell us what Tas, Bowl of it, it looks very much as 
if it were lost. A GIRTON GIRL, 

December 15th. 








ANNUALS FOR 1890.—The third annual edition of the ‘‘Me- 
chanical World Pocket Diary and Year-book” has been published 
by Messrs. Emmott and Co. for 1890. This is a very useful 
collection of notes and formule, arranged for the use of engineers, 
draughtsmen, mechanics, manufacturers, and others. Amongst 
the many useful notes are a few which would be the better for a 
little more responsible and vigorous editing. For instance, in 
notes on the steam engine some explanation is required of the 
difference between the origin and meaning of the two efficiencies, 
One gives 9°15 per cent. as the efficiency of the engine using 21b. 
of coal per effective horse-power; and then another gives the 
maximum efficiency for the perfect engine as that of the Carnot 
function. Inasmuch as the engine using 2]b. would give about 50 
per cent. of the maximum efficiency, explanation should be given 
of that mixture of engine and boiler efficiency which states that 
the steam engine efficiency is only 10 per cent. Again, in the 
notes on belting a number of rules are given, and the reader is left 
to make a choice, a thing his education does not in most cases 
enable him todo, Things of this kind are, however, few, and the 
book may be strongly recommended as very useful to those for 
whom it is intended, and it is very cheap. —The seventeenth 
annual edition of Calvert’s ‘‘ Mechanic’s Annual and Workshop 
Companion” for 1890 has been published, and again deserves the 
_— we have in former years bestowed upon it.—The ‘ Railway 

iary and Official’s Directory,” for 1890, published by Messrs. 
McCorquodale and Co., is uniform with those of previous years, 
and is not only a railway official’s requisite, but it will be found to 
be so by all who have much to do with railways. The di rt 
is, moreover, of a useful size and arrangement.—The sheet ‘‘ Rail- 
way Almanack,” by the same publishers, has also been sent us. It 
contains a great deal of useful eyed information for and relat- 
ing to railway matters and railway officers.—The architects’, sur- 
veyors’, and business diary from Messrs, Waterlow and Sons is an 
excellent, well-bound, and well got-up octavo diary, with a day 
for a page. 


INsTITUTION OF CiviL ENGINEERS. — At a meeting of the 
Association of Manchester Students of the Institution of Civil 
Engineers, held on Wednesday evening, December 11th, 1889, at 
the Ath , Manchester, Me. J. A. Thornton, Stud. Inst. C.E., 
in the chair, a paper was read by Mr. L. B. Wells, M. Inst. C.E., 
a vice-president of the Association, on ‘‘ Hydraulic Canal Lifts.” 
In the first place he wished to thank the members for the honour 
conferred upon him in electing him a vice-president of the Associa- 
tion, and referred to the great advantages gained by meeting 
together to discuss matters of professional interest, and considered 
that it redounds greatly to the credit of civil engineers that they 
are so ready to give access to their works, and to publish accounts 
of the same. The paper was confined almost exclusively to the 
first one made, viz., the Anderton lift, with which he was con- 
nected as engineer to the Weaver a some ten years or 
more, and which was constructed by Mr. E. Leader Williams, 
M. Inst. C.E., now engineer to the Ship Canal. This lift was 
devised to afford communication between the river Weaver Navi- 
gation and the Trent and Mersey Canal, which runs within fifty 
yards of the Weaver at Anderton, near Northwich, but is at a 
higher level by 50ft. 4in., and by this means to make a workable 
connection with a canal system to the Staffordshire Potteries, 
extending further to the Humber, and through Birmingham to the 
Thames and Severn. The ram had to be of such size and sufficient 
power to raise a tank or caisson, capable of taking two narrow boats 
or one duker, that is, two boats with a cargo of thirty to thirty-five 
tons each, or one boat carrying seventy tons. The caissons are 
75ft. long, 15ft. 6in. wide, 5ft. 6in. deep, making a load of 240 
tons. The lift is double, thus by lowering the descending caisson 
with 5ft. of water in it, the ascending one containing 4ft. 6in. 
of water, sufficient weight is provided to lift the lighter one to 
within 3ft. 6in. of the top; meanwhile the engine raises an accu- 
mulator, which is then brought to bear and complete the operation. 
The accumulator has a ram, lft. 9in. in diameter, 13ft. 6in. stroke. 
The main ram is a single one, 3ft. in diameter, cast iron, fin. thick, 
cast in three lengths. The caissons are of wrought iron. The 
presses of cast iren, 3ft. 6}in. external, and 3ft. ljin. internal 
diameter, and are sunk 65ft. below water-level, on a concrete 
foundation. They are contained in cast iron cylinders, 5ft. 6in. 
diameter, l}in. thick. The press heads are cast iron, 8ft. tie 
internal diameter, 2fin. thick, having a lower flange 6ft. 1in, 
diameter, which rests on the cylinders containing the press, the 
upper flange being 4ft. lin. diameter. The sides are strengthened 
by eight stiffeners, 1}in. thick, extending from the upper to the 
lower flanges. The orifice through which the pressure is applied 
is 5in. diameter. The remaining parts of the lift, &c., were 
described by the author, and the presses used in the warehouses of 
Manchester were also referred to, also the lifts at Les Fontinetts 
and La Louvitre, and in conclusion the author contended that this 
system of lifts may well be applied to canals in the future, and 
would be found superior to the older methods of locks, &c., and 
would no doubt be used on the Manchester Ship Canal. A very 
good discussion was entered into by Messrs. Gask, Vaughan, 
Sheilds, and Pownall, and at the conclusion, on the motion of Mr. 
Gask, seconded by Mr. Vaughan, a hearty vote of thanks was 

d unanimously to Mr. Wells for his paper, and the kind way 








in which he had answered the various questions. Number preout 
twenty. 
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THE BERRYMAN MULTIPLE STILL. 





useful, adaptation of the well-known Berryman feed-water 
heater, wherein it is used as a still or evaporator, upon what has 
come to be known as the “ multiple effect” system, in which | 
the heat contained in the vapour given off in the first effect is 
used to boil the water or liquor in the second effect; again, the | 
vapour from the second is used to heat the water or liquor in 
the third, and so on up to the limit, when the loss of heat by 


radiation balances the value of the work done by the heat given | N ear y i 
| months on a plate rolling mill in Messrs. David Colville and | 


off. Four effects are shown above, and in actual operation the 
work done with four effects is 32lb. of water evaporated by 


| 
} 
THE above illustration shows a new, and what seems to be a | 
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seen that no machinery of the ordinary kind for working an air 
pump is employed in the arrangement illustrated, but of course 
an air pump may be used where the column of falling water 
is not easily obtained. 








SCREW ROLLING MILL GEAR. 





| THE accompanying engravings illustrate Jardine’s patent screw 
gear for rolling mills, as made by Messrs. Grieve, of Motherwell, | 


The engraving shows gear that has been working for some 


| Sons’ steel works, and is the first gear of the kind on any 


1 Ib. of coal, and it seems possible, as the patentees and makers | 


—Messrs. Joseph Wright and Co., of Tipton—say, that, by 
increasing the number of effects, as much as 701b. of water may 
be evaporated for every pound of coal consumed to obtain the 
heat in the first effect. 

The way the work is done is easily seen by the illustration, 
without the necessity for much explanation. Steam of a proper 
pressure per square inch, the quantity and pressure being fixed 
according to the quantity of water or liquor to be evaporated, is 
admitted direct from a steam boiler into the first still—No. 1— 
this passing through the bent tubes inside the still, boils the 
liquor which is inside the casing of the still and surrounding 


the tubes ; the steam given off is conveyed through the pipe D | 


down intw the bottom chamber of the second still, where it 


passes through the tubes and boils the liquor in that one, the | 


process being repeated through the whole series. In each still 
the steam in passing through the tubes is condensed, and 
running from the bottom of the still through a steam trap, is 
collected for use in any way that it may be required. The 


steam from the last still is condensed by means of an ejector jet | 


and a column of falling water, thus forming a partial vacuum, 
and the amount of vacuum requi 
the quattity of work to be done, can be regulated by the height 
of the column of falling water, at the same time the whole 
apparatus is fixed upon a higher or lower level as may be 


necessary. 

When the liquor to be evaporated is a weak solution requiring 
to be concentrated, the strong concentrated liquor remaining at 
the finish runs over by gravity into the tank or receptacle pro- 
vided for it, the depth of such tank below the overflow from the 
still being fixed by the number of inches—or pounds—of vacuum 
the apparatus is designed to work at. Each still is provided 
with an easy and effectual means of cleaning out either by 
flushing with water or other ways, and provision is made for 
easily getting at the inside to examine the tubes, &c., should 
this become necessary. 

The apparatus which we illustrate is intended to be used 
by caustic soda makers, sugar refiners, glue makers, paper- 
makers, and in other allied industries. Messrs. Joseph Wright 
and Co. inform us that they have in hand a large set of Berry- 
man heaters, which are to be fixed at the depdt of the St. James’ 
and Pall Mall Electric Light Company for heating the feed- 
water for five large Davey Paxman and Co. boilers, by means of 
the exhaust steam from twelve of Willans patent engines. 
Amongst other uses to which these heaters are put, we are 
informed that not the least is that of heating circulating water 
for warming public buildings, no less than nine of them being 
thus in use at the British Museum. 

The steam which is condensed in passing through each still 
descends through the pipe which, below the floor carrying the 
stills, is made up in a large coil, from which it passes to a steam 
trap on the floor under each still except the last. It will be 


, which is proportioned to | 



































from any available source by means of shafting. The screws 

can be turned either by means of a worm and worm wheel, or 
| by bevel wheels as shown in detail. Where it is not necessary 
| 
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to work the screws independently, only one set of mitre wheels 
with friction clutches is necessary. 








THE JUNIOR ENGINEERING Soctety.—The visits of this Society 
to works of engineering interest, which during the present session 
are being increased in number, have recently included Mr. Seth 
Taylor’s flour mills, Dockhead, Bermondsey, and Messrs. Barnett 
be Foster’s mineral water machinery manufactory, Islington. At 
the former, Simon’s system of roller flour milling was seen in opera- 
tion, and the continuous automatic character of the various pro- 
cesses, from the cleaning of the grain to the collection of the 
hed flour, through the separators, scourers, aspirators, 


















rolling mill. By means of this gear one man is easily able to 
contro] both screws, which, before the introduction of the patent 
screw gear, required four men to turn them, two at each screw. 
The screws are turned in either direction entirely independent 
of each other, by means of two sets of mitre wheels with double 
friction clutches. These clutches are so sensitive that the 
screws can be adjusted to the gauge as accurately as by hand, 
The screw r is driven by a small single-cylinder engine 
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attached to the housing, but the driving power could be taken | 


brushes, sieves, break and smooth rollers and_ purifiers, was much 
Facilities were afforded for examining the machines, 
and their action was explained by the manager of the mill, who 
conducted the party round. On the latter occasion, the visitors 
were received by Mr. Foster, who showed them through the work- 
shops, laboratory, and show-rooms, where the corking and filling 
machinery, the apparatus for the manufacture of carbonic acid gas 
and for aerating the liquids were seen, and particulars of their 
construction and working were pointed out. Samples of the 
beverages prod in tion with these appliances were pro- 
vided. The process followed in the manufacture of syphon tops 
for mineral water bottles proved of much interest, and the oppor- 
tunity was appreciated for inspecting the latest developments in 
the details of automatic weighing and delivering machines which 
the firm are now manufacturing. 
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RAILWAY MATTERS. 
Tue Forth Bridge will probably be opened for traffic 


in March next. 


Dvurixe the last few months several new railway lines 
have been opened for traffic in Sweden, viz:—(1) From Langsele 
to Anundsjo, 83 kiloms., being a continuation of the Northern of 
Sweden trunk line. To give an idea of the unpopulated parts 
through which this line passes, may be mentioned that between 
two stations there is a distance of 41 kiloms. (2) Halmstad- 
Bolmen Railway in Southern Sweden, 65 kiloms; (3) part Mora- 
Venern Railway; and (4) part Mora-Falu Railway, 26 kiloms., both 
in Central Sweden, the former of which will have a total length of 
of 162 kiloms., and the latter 50 kiloms; and (5) Marintad-Kinne- 
kulle in Scania, 28 kiloms. The Railway News says a new railway 
—about 70 miles in length—is to be built in the province of 
Dalcariia, at an estimated cost of £335,000. 


Tue London, Chatham, and Dover Railway Company 
directors, or managers, seem to have a remarkable capacity for 
making the most uncomfortable arrangements for their passen- 
gers. They have built a costly new station called St. Paul’s, 
and anyone and everyone who arrives at it must go out into the 
street, however bad the weather, before a cab or carriage can be 
reached. Ladies coming up from Beckenham and elsewhere, for 
evening entertainments, are thus forced either to go by the 
South-Eastern to Charing-cross or Cannon-street to reach places 
that are nearer St. Paul’s than elsewhere, or to go to Victoria, 
which is still farther out of their way. At Ludgate-hill the same 
arrangement usually prevails. The company brings the people to 
St. Paul’s and shoots them out into the street, where they are at 
the mercy of weather and passing cabmen. 


Dvrine the year 1888-89, the Swedish railway net was 
increased with 35 kiloms. The Delsbo-Hudiksvaal railway 
being at the end of the year 2531 kiloms. The original 
cost of the Swedish State Railways has been a little over 
£10,850,000, to which should be added the cost of rolling stock, 
making a total of £14,000,000, besides railways under construction. 
The gross earnings have been £1,155,000, and the expenditure 
£770,000, leaving a net profit of £385,000, of which 2 per cent., or 
£7100, have been paid to the railway servants’ pension fund, and 
the remainder to the Treasury. The profit for the year is 2:84 per 
cent. upon the capital. The net profit exceeded that of the pre- 
vious year by £90,000, and was £150 per railway kilom., or £34 
more than inthe year before. The traffic returns of the Gefle-Dala 
and the Gefie-Ockelbo railways show an increase this year of 33 and 
20 per cent. 


On Sunday evening a serious but not fatal accident 
occurred on the French Northern line between Chantilly and Creil, 
about 1500 metres, or rather over a mile from the latter station. 
Montataire forms the junction between the Paris-Creil line by 
Chantilly and that by Pontoise; and the points are protected by a 
distance signal a kilometre nearer Paris. A goods train from Paris 
had passed this distance signal at slackened speed on account of 
the fog and the descending gradient. The 9.45 p.m. Paris and 
Brussels express passed the distance signal at a speed of 60 kiloms. 
—thirty-seven miles per hour—in spite of its being set at danger, 
and the hand signals of the signalman, which the driver says he 
did not see on account of the fog. He did, however, soon see the 
tail lamps of the goods train, and put on the vacuum brake; but 
the skidded wheels slid on the damp rails of the falling gradient, 
at a speed of 30 kiloms.—184 miles—the express dashed into the 
zoods train, breaking up the three last wagons, and having its own 
engine thrown off the rails. 


Tue Boston and Albany Railroad Company has 
abandoned its experiment in electric train lighting. The Kailroad 
Gazette says :—*‘ The trial was on two tull trains, and has continued 
for two years and a-balf. It has been instructive and valuable as 
an experiment, and therefore was praiseworthy; but the great 
expense was apparently too heavy a burden. The shutting down 


NOTES AND MEMORANDA, 


AN iataneting account of a borax lake in California, 
by Mr. C. Napier Hake, is published in the November number of 
the Journal of the Society of Chemical Industry, 


In a recent number of the Comptes Rendus is a paper 
on ‘“ Mechanical Realisation of Thermo-dyaamic Phenomena,” by 
M. Chaperon, according to which purely mechanical systems may 
be conceived, which present a striking analogy to heat engines in 
respect of their influence on finite movements. The author 
describes one of these systems, which is distinguished by its 
extreme simplicity. 

Consut Burke, of Bahia, reports the discovery in that 
province of a mineral which has been called turfa or brazolina, 
and which furnishes an oil akin to petroleum, a paraffin suitable 
for the manufacture of candles, and a good lubricating oil. It 
was originally discovered by an English clergyman named Wilson, 
but a company has recently been formed, which has bought the 
concession, and is now engaged in the development of the property. 
Petroleum extracted from it has already been placed on the market, 
and has been favourably received. 


Ay article on “ The Utilisation of Spent Acid in Petro- 
leum Refineries and Tar Distilleries” is published by C. von 
Wolniewiez (Chem. Zeit. 13, 1089). The Journal of the Society of 
Chemical Industry says that although the amount of real sulphuric 
acid in this bye-product is large, nevertheless it is with difficulty 
recovered, and does not pay for recovery by methods so far put 
forward. In Galicia the nuisance caused by this acid tar has been 
felt, and endeavours have been made to remove it. The author 
proposes to dilute the acid material and then to dissolve in it 
such metals as iron, zinc, and copper, and use the solution for the 
impregnation of such materials as wooden railway sleepers. It is 
stated that the impregnation answers exceedingly well, and espe- 
cially when carried out hot at about 40 deg. C. 


In a paper on “The Variations in the Zero Points of 
Thermometers made of Jena Normal Glass,” Herr F, Allihn— 
Zeits. Anal. Chem., 28, 435-438- says experience has shown that 
the zero points of thermometers are liable to considerable varia- 
tions. It is found that thermometers made of glass containing 
fair quantities of both putash and soda are very subject to this 
after-effect, whilst glass containing only one a!kali is much less 
irregular in its behaviour. This after-effect consists partly of a tem- 
porary depression of the zero point, and partly ofa permanentincrease 
of the same. The first phenomenon is vbserved when a heated ther- 
mometer is suddenly cooled. The bulb of the instrument takes some 
time to return to its original size. In the case of thermometers made 
of Jena glass this takes place in two to three days; ordinary 
thermometers require weeks, and even months, to return to their 
original size, The temporary depression of the zero point averages 
0°05 deg. for instruments made of Jena glass, 0-4 deg. for Thurin- 
gian glass thermometers, and 0°15 deg. for English glass—contain- 
ing lead—thermometers. A number of experiments were made 
with thermometers constructed of Jena glass. Its composition is: 
—Zine oxide, 7 per cent.; lime, 7; soda, 144; alumina, 24; boric 
acid, 2; silica, 67. 

Mr. Epison has given some attention to primary 
battery work, and is now making a cell, which cell consists 
of a cylinder of zinc and a plate of compressed peroxide of copper 
immersed in a caustic potash solution. The Llectrical World says 
this type of cell has the valuable property of being equally well 
adapted for both open and closed circuit work, as the local action 
is practically nil. Another valuable property of the cell is its very 
low internal resistance, which is only 025 obm, and remains 
constant during the full life of the cell. The electro-motive force 
of the cell is ‘7 volt on heavy work, ‘8 volt on light work, and 
‘95 volt on open circuit. On short circuit the cell is capable of 
delivering lbampéres. At the present time three different sizes of 
these cells are being made, namely, of 15, 150, and 300 ampére 
hours capacity respectively, and one of 600 ampére hours 1s in 
contemplation. The low internal resistance of the cell makes it 





of the electric lighting systems in New York, and the quent 
inability to have the storage batteries charged at that end of the 
line, together with the occasional failure of the light to burn satis- 
factorily, finally decided the company to discontinue them, at 
least until some more satisfactory and economical method of using 
them is discovered. The trains which have been electrically 
lighted are to be fitted with the Pintsch gas-lighting system. 
Wagner cars using the Pintsch system are now running to Boston 
over the Boston and Albany, so that this announcement inplies, we 
suppose, the establishment of a Pintsch plant at Boston, though 
the New York cars can be charged at the New York Central yards 
in New York.” 

A sERIES of experiments to test a newly invented 
electric brake, applicable to railway carriages, were recently made 
on the London and North-Western Railway between Birmingham 
and London. The brake has been brought out by Professor Forbes 
and Mr. I. A. Timmis, of London. A train of carriages fitted 
with it are being constructed by Messrs. Brown, Marshall, and 
Company, of Addersley Park, for use on a line in Russia. The 
brake in question differs from other brakes in that instead of 
acting on the periphery of the wheel, it works upon the inside face 
of the wheel—-or rather upon an iron disc fitted to it. Opposite 
the iron plate is another encircling the axle, so fixed that it does 
not revolve with the wheel, but can be moved laterally so as to 
come in contact with, or recede from, the circular plate. It con- 
tains a powerful magnetic coil, and when the electric current is 
supplied to it by the turning of a handle in the brake van, it is 

werfully attracted to the plate on the wheel and arrests its revo- 
ution, thus acting as a brake. Between Adderley Park and Stech- 
ford a coach fitted with the brake was slipped whilst travel- 
ling at the rate of forty-two miles an hour, and was brought to a 
standstill in 150 yards. Of other results during a trial lasting three 
hours, the best was the stopping of the car in sixty yards when 
travelling at thirty miles an hour. Our Birmingham co: ndent 
says:—‘‘ The rails were slippery with frost, and the wheels when 
locked slid a little, or the results would, it is stated, have been 
better still.” The officials considered the trials satisfactory. 


A sHortT time since an east-bound freight of thirty-eight 
cars on the Pennsylvania Railroad broke in two just after leaving 
Gallitzin, at the top of the grade west of Altoona. Eight cars 
were left in the tunnel, and the conductor and one brakeman were 
on the foremost portion. There had been a heavy rain, and the 
rails were slippery, so that the conductor and his one brakeman 
found themselves unable tocontrol the speed. The block telegraph 
operator at Allegrippus saw that the train was running too sopidly, 
and telegraphed to Altoona, where a track was cleared for the 
reception of the train. But ahead of this train were a train of 
heavy refrigerator cars and a work train. The runaway train 
attained a speed of 60 miles an hour, and it is said even Boweg 
and overtook the work train at Scotch Knob. Here the caboose 
ard one tool car were knocked off the track, but the work 
train, whose engineer put on steam, ran ahead a considerable 
distance, but was again struck by the freight, this time at 
McGarveys. Another car at the rear of the work train was here 
knocked off, but the train still kept on and ran another mile, 
when the third collision occurred, wrecking two more of the 
work train’s cars and derailing a car of the freight. This last 
collision brought both trains to a standstill, but the freight 
engine was not derailed and not much injured. A man in the 
work train caboose was killed in the first collision. The fireman 
of the freight jumped off after the second, but the engineer went 
back and helped to put on brakes. The conductor, engineer, and 
fireman of the freight were all injured, but not seriously. The 
position of the engineer of the work train was especially critical, 
as he momentarily expected to overtake the train of refrigerators, 
but the Railroad Gazette says the latter reached Altoona in safety. 





tly applicable to telegraph work, especially in such cases 
where a number of lines are fed from the same battery. The 
battery is also said to be equally well adapted for driving smal] 
electric motors and for electro-plating. As stated above, the cell 
can be used equally well on open circuit work, as it does not 
polarise, and here its low resistance is also a valuable factor. 


As an essential in blue prints, a recent writer calls 
attention to what he considers the prime requisite for making 
positively good blue prints, namely, a good tracing. The best 
material for this purpose is tracing cioth; but if tracing paper be 
used it should have a bluisb, never a yellowish, tint; neither 
should the paper be too thick, as in this case light will slant 
through the tracing under the lines; the tracing should have no 
creases or wrinkles, and it is imperative that all lines of the tracing, 
down to the very finest, be absolutely black. Again, when ink 
does not give sufficiently opaque lines, it can be improved by add- 
ing burnt sienna, burnt umber, or gamboge—this, though detract- 
ing from its quality as a black drawing ink, makes it better for 
tracings to be printed. Again, the proper exposure of prints 
renders necessary a print frame, with strong springs; and an even, 
thick, elastic cushion; and to wash them it is essential to have 
water in a vessel or bath tray, as large as the tracing, the bath to 
be slightly tepid or at least not cold. In printing, after removing 
the back of the frame and the cushion, the tracing is to be placed 
on the glass, with the ink side against it, placing on that the pre- 
om paper, the prepared side toward the tracing, smoothness 

ing essential, after which the felt cushion is put on uniformly, 
and the frame closed and locked. 


At a recent meeting of the Berlin Physical Society, Prof. 
Von Bezold spoke on the various causes which lead to the pro- 
duction of clouds and aqueous precipitates. Using the graphic 
methods which he had himself introduced into meteorology, he 
showed by means of diagrams that the older ideas on this subject 
are insufficient, and that, even in the case where both masses of 
air are saturated with aqueous vapour, the precipitation which may 
occur when they are mixed is not due tv the mere mixing of warm 
and cold air; the temperature of the mixture is not the mean of 
that of the respective masses of air, but is somewhat higher, and 
the amount of water which is condensed on their mixing is very 
small. By means of his diagrams a simple solution is at once 
obtained of many problems which have reference to the temperature 
and humidity of masses of air when they are mixed together in 
unequal quantities. It appeared that under tbe most favourable 
conditions, when air saturated with aqueous vapour at 0 deg. C. is 
mixed with air saturated at 20 deg. C., under a pressure of 700 mm. 
of mercury, only 0°6 grammes of water is condensed out of 2 kilos. 
of the mixed portions of air. The same mass of water would be 
condensed out of the same mass of air saturated at 20 deg. C. if its 
temperature were reduced to 19°3 deg. C., or if the air were to 
ascend through a height of 200 metres, in which case its tempera- 
ture would fall to 18-9deg. C. Much more massive aqueous pre- 
cipitates are formed when moist air is either cooled directly, or 
has its pressure reduced by rising upwards, in which case a simul- 
taneous cooling occurs. hen air saturated at 20 deg. C. is cooled 
down to 10°7 deg. C.—a temperature which results from mixing 
air at 24 deg. C. with air at 0 deg. CU.—4°4 grammes of water are 
precipitated out of each kilo, of air, and if the temperature is 
reduced to 0 deg. C. 8 grammes are precipitated. Similar falls of 
temperature may be obtained during an adiabatic rise in altitude. 
The conditions which hold good for supersaturated air may similarly 
be comprehended by this graphic method. Notwithstanding that 
the formation of aqueous precipitates by the mere mixing of two 
masses of air is thus shown to be very minimal in amount, still it 
does occur in nature as the result of this cause, as, for instance, in 
the case of cloud-caps formed when different winds meet, and in 
the case of the formation of ground fogs. 
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MISCELLANEA. 


TuE second part of a new journal entitled th ‘ 
rubber World and Klectrical Trades iteview, published in Nene 
’ 


has reached us, 


a8 Sitios Har one streets are lighted with are lam 
which are placed on rather high ornamental cast iron | Pa 
the centre of the street or vend. man MP Poets iy 


A NEw monthly journal, called the Steamship, ig }e} 
edited and published by John Lockie, at Leith. ‘The arth ane 
of Vol. I. has appeared, and is a very creditable production, . 


Tue Trustees of the Quays and Harbour of Poole have 
evened oo a em M. Inst. C.E., the first prize of 
ty guineas for his plans, and report on th di 
of the entrance to the harbour. “a a 


_WE understand that Mr. Arthur Keen, J.P., managin 
director of the Patent Nut and Bolt Company, has consented 4° 
act as arbitrator on behalf of the employers in connection With the 
strike in the Birmingham and South Bteffordsbire bedstead trade, 


AN interesting account of the failure of an old cast iron 
bridge was published a short time ago by the Centralblai des 
Bauverwaltung. The bridge was erected in 1822-1825 at Potsdam 
and its gradual failure resulted in its removal. It appears that the 
bridge members were too rigidly connected, no adequate allowance 
being made for effects of varying temperature. 


THE nineteenth edition has been published by Effingham 
Wilsonand Co., of Hoare’s ‘‘ Mensuration Made Easy: a Decimal 
System for the Million and the Daily Employments of the Artisan 
and Mechanic.” We are glad to see that this book, first published 
forty-three years ago has not been dropped. It is a really usefal 
book for the artisan and for the apprentice whose arithmetic 
memory at school was bad. 


THE opening of the Rangoon Drainage on the “ Shone” 
system, and High-Pressure Water Supply Works, by Prince Albert 
Victor, has been included in the programme of the visit to Ran. 
goon on the 23rd inst. The municipal committee has placed the 
park and Royal lake at the disposal of the contractors for illumina. 
tion and fireworks, and also the Municipal Hall for a breakfast, at 
= over 200 professionals and heads of departments will be 
seated. 


Tue Russian Minister of Communications has prepared 
a project to be placed before the Ministerial Committee, for the 
excavation of the long-talked of canal between the White Sea and 
Lake Onega, which would thus establish water communication 
with the other navigable rivers of the empire. The length of the 
proposed canal would be 146 miles, eighty-six of which form a 
natural waterway, with a depth sufficient for the passage of boats 
drawing 10ft. 


Our Birmingham correspondent says the brass manu- 
facturers of Birmingham, on Wednesday, after a conference with 
the men’s representatives, decided to concede the 5 per cent. bonus 
demanded by the operatives from January Ist, restoring the full 
15 per cent, bonus established over ten years ago. The advance 
affects about 4000 operatives and prevents a strike; the arbi- 
trators in the bedstead dispute have been appointed, and will 
shortly meet, with the county-court judge as umpire, 


In a decree published in the official Portuguese Journal 
of the 30th ult. 1t is stated that none of the tenders sent in to the 
Portuguese authorities for the completion of the harbour works at 
Povoa de Varzim, which formed the subject of the notice sent to 
the newspapers on the 5th of October last, have been accepted. 
New tenders will be received by the Department of Public Works 
at Lisbon up to 2 p.m. on the 27th of February next. The condi- 
tions, &c., may be inspected at the Commercial Department of the 
Foreign-ottice, London, 8. W. 


“THE Death Trap in the House” is the name of a pam- 
hlet published by Messrs, E. and F. N. Spon, It is written by 
r. E. A. Brayley Hodgetts, and in its first part it draws attention 
to the imperfect drainage which has done so much damage in 
many houses and public buildings, including the Houses of Par- 
liament. In the second part it describes the invention, applica- 
tion, and working of the Shone system, and in the third gives 
some particulars of the results of its working in different towns, 
and the opinions of those who have tested it. 


Tue Greenock Telegraph of the 14th inst. contains the 
report of some proceedings at the Philosophical Society's rooms in 
connection with the proposal to erect an international monument 
to James Watt, at Greenock. ‘The assistance of other societies is 
to be invoked, and it is hoped that the great world-altering results 
of the work of Watt will be considered sufficient reason for 
expecting ready response to the proposed invitations for sub- 
scriptions, It may be mentioned that, if to Watt, then also to 
Murdock and to Trevithick, monuments should be erected for the 
same reasons, 


AccorpING to the news from the Transcaspian, General 
Annenkoff's railway is not only not to show a deficit this year, but 
to produce a profit of some hundreds of th ds of roubles over 
and above the working expenses. Presumably, says a Times corre- 
spondent, we must accept the General's word for it, as we cannot 
go further than the figures; but in any case, if it turns out to be 
true, it isa most remarkable and important fact, more eloquent 
than any amount of evidence as to the strategical and military 
significance of the line. No other strategical railway in Russia 
will have ever had such a remarkable financial success, 





Tue Hamburg Chamber of Commerce has just commu- 
nicated to the local press a long condemnation of the famous pro- 
jected German floating exhibition, Thousands of circulars have 
lately been issued inviting a total subscription of 5,000,000 marks 
to launch a scheme which includes the impossible problem of 
getting a vessel of 20ft. draught into ports unapproachable by 
ships of much less oy A precedent has now n given at 
Hamburg which it is hoped will in the future have the effect of 
diverting a vast amount of useful capital from risky enterprises 
into channels of material value to different national communities, 


TuE pattern-makersemployed by the Naval Construction 
and Armaments Company, at Barrow, have struck work because of 
joiners being allowed to make the large patterns for heavy castings 
for the hulls of large ships. The joiners have been making these 
patterns for some time, but the pattern-makers urge that the 
joiners are stealing their trade, and as the latter refuse to give up 
this work a strike bas ensued under the auspices and with the 
sanction of the executive of the Pattern-makers’ Society. The 
masters state that in other yards joiners do this class of work, and 
the men reply that in no large yard does such a state of things 
exist. The strike only affects about fifty men, who are employed 
chiefly in the engineering department, 


Most people would rather go with their thirst unslaked 
than draw their water from a well whose feeders drain a cemetery. 
Now on all such questions Herr Esmarch ranks, by common con- 
sent, amongst the foremost authorities. But, the Chemical Trades’ 
Journal says, he describes in the new issue of the Zeitschrift fiir 
Hygiene a number of supremely interesting experiments, from 
which he ludes that pathogenic microbes, or disease-causing 
organisms, in general, live only a very short time in dead bodies ; 
that the rapidity of the micro-organisms’ death is — to 
the rapidity of putrefaction in the corpse which they inherit, and 
that quently there is nothing like the amount of danger in 
the air about and water from a cemetery, which many now-a-days 
would make believe, 
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RECENT PROGRESS IN SINKING DEEP FOUN- 
DATIONS FOR ENGINEERING WORKS. 


By CHarces Ormsby Burae, M. Inst, C.E. 


a short introduction, the paper refers to the extension of 
raiwwaye and the consequent necessity of bridging large rivers, as 
the chief cause of progress in deep foundations, and to the im- 

rovement in Portland and other cements as rendering chiefly such 

ible. 

7 ier times timber piling was used exclusively for deep 
foundations, except in India, where a different method, to be 
adverted to presently, was pursued, The almost general substitu- 
tion of iron for timber in engineering works led to the introduction 
of the screw pile first used b Mitchell in 1834, since largely 
employed in bridging rivers and in marine piers, there being two 
forms, namely, hollow tubes of cast iron and solid forgings of 
wrought iron. These piles are, however, unsuitable for ver deep 
foundations where the overlying material is soft or liable to 
scour, as it is impossible to brace the piles below ground, and the 
whole structure may therefore become unsteady. Instances of large 
bridges of this type, with which the author has been connected, 
are given, in which cylindrical piers had to be subsequently sub- 
stituted for piles. Many marine piers have been constructed 
successfully on screw piles, as they are not subject to heavy and 
fast traffic, One at Huelva, in the South of Spain, is specially 
mentioned as embodying a novel principle of obtaining increased 
bearing surface, the area of the screw blades being considered 
insufficient, Large platforms were sunk around each group of 
piles, as far as they would go, when temporarily loaded with 
weights largely exceeding the permanent maximum load on the 
group. ‘They were then strongly connected with the piling, and 
the temporary loading removed; the pier, therefore, chiefly rests 
on these platforms, the extension of the piles below serving prin- 
cipally to steady the whole. ) , 

Cylindrical foundations are next referred to, commencing with 
the primitive native Indian brick well, only large enough for a man 
to work inside of, built on wooden curbs, often cemented by mud 
only, and held together by straw ropes in sinking. Native divers 
descend in them to a depth of 17ft. below water, excavating and 
bringing up basketsful of sand, and numbers of these wells, sunk 
close rede des and filled with concrete, have been used for railway 
bridge foundations; the concrete in those sunk by the author 
being made in those days, of one part lime, two of brickdust, and 
four of broken stone. Buch wells were sunk in India, complete in- 
cluding everything, for about 16s. per lineal foot. Larger brick 
wells, and fewer in number, are more in use latterly; they are 18ft. 
and upwards in diameter, with iron curbs, and have been success- 
fully sunk to over 100ft. below beds of rivers. A description is 
given in this paper of a curious operation witnessed by the author 
at Cawnpore, a the remains of the submerged wells of a bridge 

reviously carried away by flood were blown away under the sand 
by gun-cotton, to make room for the foundations of the present 
Ganges bridge at that place. 

Iron cylinders sunk und filled with concrete are then alluded to, 
as most generally in use out of India, and —_ advantage 
over brick where deep water has to be dealt with, Mr. Barlow com- 
bining both systems in the new Tay Bridge, the foundations of which, 
and the mode of operations, being described in detail. The stability 
of cylindrical piers against overturning by flood or drift wood is 
adverted to, and instances given of the two cylinders forming a pier 
being connected together by solid plating in South African bridges 
toattain this object. Where the sinking is not guided by piles, taper- 
ing out atbottom of the cylinders is strongly deprecated, experience 
amply showing that this renders true vertical sinking very difficult. 
Where water-bearing strata have to be passed through with 
obstructions which cannot be removed except by actual manual 
labour, and where the largeness of the area gives room to work 
in, the pneumatic process has been generally adopted. While 
applicable to and often used in cylinder work, the method is indis- 
pensable in inverted caissons. The caisson is like an inverted box 
with the open side downwards, and the masonry is begun on the 
top, which is made specially strong, and is proceeded with as the 
caisson sinks into the ground, excavated by the men inside of it, 
Holes or shafts are left in the masonry for the passage of men and 
material to and from the caisson, and for the supply of the com- 
pressed air which is introduced to force out the water and enable 
the men to work. Each shaft is provided with an airlock, a con- 
trivance for preventing escape of compressed air, which is fully 
described, When the esired depth is reached, the caisson is filled 
with concrete and left as part of the permanent work. The 
pneumatic system has its limit at about 100ft. below water level, 
as men cannot work properly under greater pressure than is neces- 
sary to sustain a column of water of that height. 

In the great Brooklyn Bridge, the caisson is of timber strongly 
roofed, and in the deeper pier, which is founded 78ft. below water, 
it is lined with iron. It was sought in this case to avoid the 
expense and delay of passing the excavated material through the 
airlocks, by constructing separate dredging tubes open to the air, 
which passed through the caisson and below the level of its cutting 
edge and of the compressed level of water. The workmen 
excavated around the foot of these shafts in the caisson, so that 
the material sunk through the water and under the edge of the 
dredging tube, inside of which ordinary dredging grabs, work- 
ing in the usual method, removed it; but it was not a success, 
as, notwithstanding the care that was taken to keep the foot of 
the tubes below water, there was a great loss of compressed 
air. These caissons are among the largest ever constructed, being 
102ft. by 168ft. each, with 9ft, Gin, depth of chamber, the Brooklyn 
pier being founded on trap boulders embedded in clay and sand, 
45ft. below high-water, and the New York one is sunk through 
quicksands to rock at a depth of 78ft. below the same level. 
Standing on this enormous structure which rises 135ft. above the 
crowded river, with a span of nearly 1600ft., and turning from the 
magnificent view around, one can hardly realise how the lower 
parts of the solid masonry of the huge towers could have been 
actually, so to say, floated and sunk with such steadiness and 
accuracy as to be effectual for their purpose. 

In the Forth Bridge the caissons, which are of iron, are circu- 
lar, 70ft. in diameter at the base; four of these forming one of 
the great piers, There is a 7ft. working chamber at bottom, but 
the walls are carried up above the roof, and pockets inside the 
circumference of these upper walls are constructed so as to enable 
any | aaa to be loaded with concrete, and the sinking to be regu- 
lated. Notwithstanding this, one of the caissons tilted over in 
sinking, and much trouble, delay, and expense were incurred 
before it was righted. The weight on these foundations, including 
the tilting action of a wind pressure of 56 1b. per square foot, 
is about six tons per square foot. The foundations of the four 
legs or pedestals of the great Eiffel Tower in Paris are similar in 
type, four caissons being used for each foot. The pressure, includ- 
ing the enormous leverage produced by the effect of wind on a 
structure nearly 1000ft. high, is estimated at under four tons per 
square foot, 

The centre pier of the Harlem River Bridge, New York, 
supporting the thrust of a 510ft. arch on each side of it, 
stands on a timber caisson l04ft. by 54ft. by 13ft. deep, 
divided into three compartments by vertical partitions, These 
partitions, besides strengthening the caisson, afforded shelter 
to the men during blasting, as the bottom was rock of 
greatly inclined surface. One of the most difficult feats in 
this kind of work was the sinking of a wooden caisson foundation 
for a lighthouse in Delaware Bay, an exposed position open to the 
full fury of the Atlantic. It was towel ont with part of the cast 
iron shaft upon it, and then further loaded and sunk. The com- 





1 From “ Proceedings of Australasian Association for the Advancement 
of Science,” Sydney, 1888, p. 564, 








pressed air in this case was also made use of to force out the sand 
up through vertical i. Beyond the pneumatic limit, about 
1O0ft. under water level, all excavation must be done by dredgers, 
and special care is required, in the design, that no contingency 
shall arise at the bottom, which has to be dealt with by manual 
labour, diving operations being impossible. At these depths also 
the skin friction, unimportant in a cylinder of moderate depth, 
becomes so great that special arrangements for overcoming it must 
be provided, 

ere are four well-known railway bridges, two now in course of 
construction, and two completed, in which these difficulties had to 
be met. The Benares Bridge over the Ganges, the Poughkeepsie 
over the Hudson River, the Hawkesbury Bridge in New South 
Wales, and the Jubilee Bridge over the Hooghly in Bengal. 
In the Benares Bridge the principal piers are sunk to a depth of 
140ft. below water level, and are formed of oval brick wells Gott. by 
28ft., and asthey bad to be begun in water the bottom lengthsarecased 
in iron, Each is divided into three compartments, in which the 
dredging is carried on. In the Poughkeepsie and Hawkesbury 
foundations somewhat identical principles are adopted, namely, 
caissons divided into dredging pe loading compartments. In the 
American work the caisson is of timber, 160ft. by 60ft. by 125ft. deep, 
divided vertically into forty cells, the sinking, which is to about 
130ft. below water, being effected by filling in some of them and 
excavating in others. In the Australian bridge the caisson is 
oval and is of steel and iron 48ft. by 20ft., splaying out at bottom 
2ft. more all round, and it has three .dredging wells in line at the 
centre, parallel with its length, and splaying out to meet the 
outer skin and each other at the bottom in a cutting edge. Be- 
tween the wells and the outer skin, which are strongly stayed 
together, the space is filled with concreteas the structure sinks, 
The greatest depth, which is also believed to be the greatest ever 
reached in a bridge foundation, is 161ft. below water level. In 
the Hooghly Bridge the caisson is somewhat similar in shape to the 
Hawkesbury one, but has a completely vertical outer skin, and the 
three dredging spaces extend right across the structure occupying 
the semi-circular ends and the central portion. Weight is obtained 
by concreting the two 15ft. intermediate spaces, and by a brick 
lining around the semi-circular ends, In all these cases the wells 
are, of course, filled up with concrete when the bottom is reached. 

This review, as to what has been done, is now brought down to 
the latest date, and a few remarks founded on practical experience, 
of several years’standing, of the majority of the systems mentioned, 
may be made. No general principle can be laid down as to the 
preference of any one system over another. As in medicine, so 
in engineering, and especially as regards foundations, not only 
does every disease require its own physic, but even the same disease 
in different individuals demands separate intelligent treatment. 
Any remarks, therefore, that are made in this paper, must be 
considered as thoroughly subordinate to this general principle, 
that every case aust be met and dealt with on its own merits, 
Having this in view, it must be first remarked that great 
caution should be exercised in the use of screw piles. In railway 
structures of any size they should certainly be avoided, except 
under special circumstances favourable to their use, Not only 
does the objection of difficulty of bracing below scourable beds, 
already alluded to, arise, but the whole foundation is dependent 
on the comparatively perishable material of the screw blade, which 
in time may corrode unseen, and leave insufficient bearing surface. 
Subsequent settlement of one pile may distort and strain —- 
tant parts of the upper structure, Failures already alluded to 
within the author’s experience and that of others have led to these 
opinions ; failures arising from the system itself and not from any 
defects in the special designs adopted in these cases, 

With respect to cylindrical or well foundations, it has always 
seemed to the writer strange that, with few exceptions, notably 
that of the Tay Bridge, the system of brick wells should be con- 
fined to India. There are plenty of rivers bridged elsewhere, in 
which sandy beds, dry nearly all the year round, point unmis- 
takably to this expedient—in the Cape, for instance, where, not- 
withstanding, iron is preferred. Brick cylinders have the great 
advantage of supplying their own weight, and of providing a more 
permanent coating to the concrete core than metal does. Nor will 
it be found, even when local skilled labour is expensive, that the 
former costs more than the latter. 

The pneumatic processes are largely in favour on the Continent 
of Europe and in America, and illustrate a successful application 
of scientific knowledge to practical work. It isa pity that physical 
conditions limit the extent of the application. The effect of highly 
compressed air on the human system, is that the blood is driven 
in from the exterior and soft parts of the body to the central 
organs, especially to the brain and spinal cord, causing violent 
neuralgic pains and sometimes paralysis. 

There is hardly sufficient experience yet of the system of a 
double casing with the weighting material between, employed at 
the Poughkeepsie, the Hooghly, and the Hawkesbury to enable 
the law to be laid down with regard to them, but the experience, 
so far gained by the author at the latter bridge, appears to show 
that where a great depth has to be reached there must be ample 
latitude given in the size of the caisson in plan, so as to allow for 
any divergence that may occur in sinking. Such divergence, 
trifling in a shallow foundation, may become serious in a deep 
one, and the enormous weight of the structure renders control 
very difficult. Such control may, in the opinion of the author, 
be given to some extent, in the first place as regards horizontal 
divergence, by the shape of the lower portion, which should be 
vertical on the outside. Any outward splay given to this part 
may intensify a lateral movement, however caused, in the direction 
of the splay on one side by a wedge-like action, while the similar 
splay on the opposite side has no counteracting influence. In the 
second place, to counteract any tilting action, the dredging holes 
should be sufficient in number, and so placed that by dredging in 
any one a ‘“‘straightening-up” effect can be produced ; that is to 
say, there should be four at least, so as to control tilting action 
towards any of the four cardinal points. It must be remembered 
that in dredging these deep holes, the slightest tilt throws the 
dredging grab over to that side of the well, at the bottom, which, 
in order to recover verticality, ought to be avoided, as it tends to 
undermine that cutting edge which is already too low. It is 
different from the case of a foundation of a single large shallow 
well or cylinder, which can be dredged at any desired point, and 
that side sunk accordingly. 

In the multiple tube system, as it may be called, on the con- 
trary, each well must act for itself in regulating the descent on 
its own side, and its position should be so fixed in the design 
so as to lead to that result. As these caissons must necessarily be 
deep in proportion to their area, there is no chance by weighting 
them unevenly to restore their balance, except when the sinking 


is just begun, 








A coMMITTEE to propose more efficient legislation in 
the State for inspecting dams and reservoirs has been appointed 
by the Connecticut Association of Civil Engineers and Surveyors, 
with Nelson J. Welton, of Waterbury, as chairman, The super- 
vision of dams is now under the Board of Civil Engineers. e 
chairman appoints a deputy inspector for each congressional dis- 
trict. Before a dam is built the plans have to be approved by a 
member of the board, and the law requires three inspections 
during construction. But there is no provision for reinspection, 
and the law provides no penalties to make even the building in- 
spection efficient. The Wngineering and Building Record says the 
State has a large number of dams; it is believed that some of them 
are unsafe now, even if they were adequate when built, and the 
idea is to have a regular system of ap ope established, with 
power to compel repairing. There can no question that the 
committee and the Association is doing the State an important 
service, and the Legislature should give the matter prompt atten- 
tion. 





FRECKELETON-ON-THE-RIBBLE COMPETITIVE SEWERAGE SCHEMF, 
Fytpgz Union.—At the ee aes of the Fylde Rural 
Sanitary Authority, held at Kirk on the 11th inst., Mr. W. 8. 
Hodgson in the chair, it was resolved, on the recommendation of 
the Freckleton Parochial Committee, to make application to the 
Local Government Board for power to carry out the scheme of 
sewerage for the district of Freckleton, and it was decided to adopt 
the plans submitted by Mr. William Wrennall, C.E., of Liverpool. 
These plans were selected as the best in an open competition under 
motto, and accordingly were awarded the first premium. Mr. H. 
B. Nicholl, C.E., of Birmingham, obtained the second premium, 
and Messrs, Brierley and Holt, engineers, of Blackburn, the third. 


CHINESE MIDDLEMEN IN JavA.—Though Englishmen transact 
the bulk of their business in general lines, such as machinery, 
manufactures, &c., and Germans have established branch houses 
of European firms whose cheap goods adapted to the popular taste 
command rapid and remunerative sale, the natives do not, as a 
rule, deal directly with the importers, but more through the 
agency of Arab and Chinese peddlers and shopkeepers. The 
Chinese well sustain their reputation for ‘‘ ways that are dark.” 
It happens only too frequently that when these middlemen have 
received goods on long credits of six or nine months—and even in 
cash transactions at least thirty days are demanded—they sell 
the goods, and at the expiration of the period of credit, either 
refuse to make full payments, or become bankrupt. Should there 
be a contract the Chinaman tries by every possible plea to evade 
or postpone a settlement, or to force his creditors to consent to a 
discharge of the debt on receiving a part of the amount due. The 
creditor in most cases prefers to put up with the loss rather than 
suffer the great delay and expense entailed by resorting to legal 
process. Endeavours made to prohibit the employment by Chinese 
of their language in keeping their business accounts and books 
have failed, though they all both speak and write Malay perfectly, 
while many have a fluent command of Dutch. The result is not 
surprising when their united efforts due to their business ability, 
language, laws, syndicates, trusts, and secret societies for mutual 
aid are contrasted with the divisions in the European community, 
the fierce competition among its members, and the inability to take 
joint action for common interest. 


DEATH OF Mr, HENRY APPLEBY.—It is with deep regret that 
we have to announce the death of Mr. Henry Appleby, the con- 
sulting engineer to the locomotive, carriage, and wagon depart- 
ment of the Waterford and Limerick Railway, at the age of 
fifty-two ; he died at his residence, Avon Villa, New Hampton, on 
the 14th inst., after two days’ illness. Mr. Appleby was one of the 
late Sir Daniel Gooch’s apprentices, and served his time under him 
at Swindon, and at the age of twenty he was in charge of the 
locomotive department at Chippenham. At the expiration of 
three years he was made locomotive superintendent of the: West 
Cornwall Railway, and was for some time general manager of that 
line ; when that railway was sold he left to fill an appointment of 
divisional ——e at Sheffield on the Manchester, Sheffield, 
and Lincolnshire Railway, and filling that post for two years he 
was appointed | tive superintendent to the Monmouthshire 
Railway and Canal Company at Newport, which he held for eleven 
= When that undertaking was bought by the Great Western 

ilway Company he was transferred, as } tive superintendent, 
to the South Wales division of the Great Western Railway, and 
after filling that position for about seven years he was appointed 
locomotive superintendent of the Waterford and Limerick om 
and this position he held for seven years. On July 26th, 1888, the 
Waterford and Limerick directors were at Miltown Malbay on 
their annual inspection, when Mr, Appleby was thrown from a 
jJaunting car and sustained a compound fracture of the left ankle 
and severe contusions on the whole of his left side. To the severe 
shock tp the system received on that day the medical men attribute 
the origin of the illness from which he died, and tbe condition of 
the whole of the injured side after death confirmed that opinion. 


THE STEAM TRIALS oF H.M.S. WipcEon.—H.M.S. Widgeon, 
6, gunboat, one of the ‘‘ Bird” type of vessels, built at Pembroke, 
and engined by Messrs. J. and ge Rennie, of London, makers of 
the engines of H.M.S. Calliope, of Samoan fame, has com- 
pleted her contractors’ trials at Plymouth, and after opening up 
will be handed over to the Government. Not only have the trials 
been exceptionally satisfactory, but they have been conducted most 
expeditiously, On Tuesday week the vessel went outside Plymouth 
Breakwater for an eight hours’ natural draught trial of her engines, 
when a total indicated horse-power of 854 was developed, being 134 
above the contract, whilst a speed of 12°5 knots was logged. The 
consumption of coal was at the rate of 2°0 lb. per indicated horse- 
power per hour. The Widgeon has triple expansion engines, 
with three cylinders of 20in., 30in., and 45in. diameter. On Thurs- 
day the Widgeon went out for a four hours’ trial of her machinery 
under forced draught, and the trial again passed off without the 
slightest hitch. Staff-Commander Row was iu charge of the vessel, 
and the officials on board watching the trial were:—Mr. Ellis, from 
the Admiralty; Staff-Engineer McCarthy for the Keyham Steam 
Reserve; and Mr. Morton, of the department of the chief engineer 
of Devonport Dockyard, for the factory. Mr. Phillipps, the 
manager for the Messrs. Rennie, one of whom was also on . 
had charge of the engines. The mean results gained were :—Steam 
in boilers, 135-25 1b.; revolutions of engines, 192°86; mean pressure, 
high pressure, 51°6; intermediate pressure, 24°8; and low pressure, 
12°68; vacuum, 23in.; indicated horse-power, high pressure, 379; 
intermediate pressure, 409; low pressure, 471, making a total of 
1259, being 59 above the contract; revolutions of fans, 402, giving 
an air pressure of 1°475in. of water; and speed, 133 knots per hour, 
Early last evening the Widgeon returned into harbour. Coal 
consumption, mean, 1°821b. per indicated horse-power per hour. 


ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—The final 
meeting of the autumn session of this club was held at the Durham 
College of Science on Friday, 13th December, when Mr. Harold 
Hawthorn read a paper on ‘ Railway Working,” and gave, in the 
limited time at his disposal, a very fair sketch of the everyday 
work of some of our first railway systems. Commencing with a 

eneral description of the permanent way as constructed in 

gland, the author drew attention to the more important curves, 
gradients, tunnels, bridges, &c., on our lines. The Lickey incline, 
of two miles of 1 in 37, was mentioned as being the heaviest, while 
the Shap incline, of four miles of 1 in 75, is another stiff gradient. 
As an instance of the manner in which even one severe gradient 
affects the working and expenses of a company, the author referred 
to the means which had to be adopted in ascending the Sharnbrook 
summit—l in 120 for the greater part of the way—by the Midland 
before Mr. Barlow constructed the relief line. A ‘‘ pilot” had to 
be used, costing about 1s. per mile, and in order to keep the 
number of stops at a minimum it frequently ran from 50 to 100 
miles before being uncoupled, although the incline does not exceed 
ten miles in length. The author then proceeded to give an account 
of the details to be considered in working a British railway. The 
London and North-Western was selected to illustrate the author's 
remarks, that being perhaps the most complete railway system in 
the world. There is hardly an article required by this company 
which it does not produce itself in one of its three factories, it is 
also the only one rolling its own steel rails, On this line alone 
about 2500 locomotives are found necessary to handle the enormous 
traffic, while it employs in the aggregate 60,000 men. A descrip- 
tion was also given of the work carried on at Crewe, Wolverton, 
and Earlstown. As s deterioration of locomotives, this com- 
= estimates that it withdraws from its service one worn-out 
ocomotive in every five days, replacing it with a newone. An 
account was then given of the careful and detailed organisation 
necessary to be adopted for the safe and punctual working of some 
of the fastest trains in the kingdom, also of the “mails” and, 
oa trains.” Mr. Hawthorn concluded with a description 
of Mr. Footner’s system of sorting and marshalling trains by gravi- 
tation, as carried out by the London and North-Western 
at Edgehill, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tax Exorverr, or 

tions, should be accompanied by the name and wae orte poor, A raed 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y i 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1 postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F, anv Co, (Tamworth) —You cannot do better than consult “ Liquid Fuel,” 
by B. Brayley Hodgetts, published by Spon. 

Paess.— Your shaft is amply strong. It would take nearly forty tons to 
break it. Jt will spring a good deal with a load of 7 tons. 

W. B. T. (Inner Temple).—// you will study the construction of the two 
— carefully, you will see that there are important differences between 
then 

R. T, (Maryfield).—No doubt concrete arches could be constructed on a small 
seale, as you propose. Ona large scale it would Le impossible, because the 
cost of erection would be prohibitive. 

R. W. B.—The Forth Bridge book is published by Grant and Son, Edinburgh, 
and the Tay Bridge, by EB. and F. N. Spon, Savoy-street, Strand, The 
prices are respectively two guineas and one guinea. 








THE HERISHOFF BOILER. 
(To the Editor of The Bngineer.) 
Str,—Can any correspondent oblige us with the name and address of 
the London agents of ‘* Herishoff,” of Rhode Island, U.S, 
London, December 16th. 


BICYCLE STEEL BALLS, 
(To the Bditor of The Engineer.) 

Sir,—I want some anti-friction steel balls, 1jin. diameter. Can any 
reader give me the address of amaker? That they are made is certain, 
but none of the bicycle people on Holborn Viaduct can tell me where. 

mber 19) SouTHwark. 


L. anp R. 





WATER GAS. 
(To the Editor of The Engineer.) 

ago I read an account in your valued paper of the 
mee of the Iron and Steel Institute at Paris, when a paper was read 
yy Sir I. L. Bell on ‘Gaseous Fuel.” After the di ion he pted 

r. Samson Fox's offer to make an examination of the water-gas process 
at the Leeds Forge Works. and publish another report. Could any reader 
inform me whether this has appeared yet, as I, with several of my friends, 
have looked for it vainly hitherto? Water Gas. 

Clapham, 8.W., December 16th. 


Sir,—Some time 








. SUSSCRIPTIONS, 

Ht Eworeer can be had, by order, from any newsagent in town or country 
at the various rail stations ; or it i ferred, be supplied direct 

from the office on the following palieg ( ptr yy ws att 

8) 


Fee Vatuting Sante cmmiord .. oe «« £0 14s, 6d 
Yearly (including two double numbers) .. .. .. £1 98. Od. 


If credit occur, an extra cha’ two shillings and sixpence annum will 
be made. Tue ftom Sunes hv benaiaiiiee een. 

A complete set of THE ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—. ign Subscribers paying in advance 
at the published rates will receive THE ENGINEER ly and post free. 
eeeemettens cont by Post-eties order must be aston nied by letter of 
advice to the isher. Thick Paper Copies may be if preferred, at 


rates. 

Remittance by Post-ofice order. — Australia, B British 
Columbia, British Guiana, Canada, Cape of ‘Hope, I i, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natali, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Pi Swi! id, Tas- 


jum, 


mania, Turkey, United States, West Coast of West Indies, 
Oyprus, £1 16s.’ China, Japan, India, £2 0s. 6d. 
Remittance —Austria, Buenos A 


on London. and Algeria, 
Sen a a ey moysen Peru, Ri a rein, Sweden, 
Chili, Borneo, a Singapore, Manilla, 
Sandwich Isles, £2 58 ” oy 


ADVERTISEMENTS, 

“aire charge for Advertisements of four lines and under is three shillings, 

every ines afterwards one ling and sixpence ; ines are 
charged one shilling. The line a: caulk ward, When on adeortion- 
ment measures an inch or more the is ten shillings inch, All 
single advertisements from the country must be u a Post-office 
practical in salainetaoenmentte a crt yin 
AU except weekly adv i are taken subject condition. 
Prices Displayed Advertisements i: “ordinary” and “‘ special” positions 
will sual Ser euppttention. Poke , 





Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishi: of the 

are to be addressed to the Publisher, Mr. ite; all other 
Yetters to be addressed to the Bditor of Tux Enorveer. 





MEETINGS NEXT WEEE. 
Tue Institution or Civit Enaingers.—No meeting on Tuesday, the 
24th inst. 
Roya Instirution,—Saturday, 28th inst., at three o'clock, lecture by 
Professor A. W. Riicker, F.R.8., on “ Electricity,” adapted to a juvenile 
auditory. 











DEATH. 
On the 14th inst., at Waney House, Hereford, Hutton Vicnoves, C.E., 
M. Inst. C.E., son of the late Charles Blacker Vignoles, F.R.S., Past- 
President of the Institution of Civil Engineers, aged 65. 
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LIFT ACCIDENTS, 


Tr is about time that steps were taken to prevent the 
fatal accidents which attend the use of lifts. Two deaths 
have occurred in one week ; in one of these cases an un- 
fortunate boy was grievously mangled. Little or nothing 
is heard of these things. For some unexplained reason 
the daily press does not report the inquests. The makers 
of lifts maintain a discreet silence, and we need scarcely 
say that landlords will not go out of their way to state 
that a man has been killed on their premises. The use of 
lifts is a oy extending, they have been rendered 
necessary by the enormous heights to which modern 
London buildings are carried. There is no special reason 
why they should not be perfectly safe ; it is very certain, 
however, that a great many of them are death traps for 
the unwary. It forms no part of our purpose to par- 
ticularise defects ; it is our purpose to suggest that action 
must be taken to secure the safety of the public who use 
these things. 

When anyone is killed in or by a lift, the coroner’s jury 
brings in a verdict of accidental death. Expert evidence 
is always forthcoming to prove that the lift was all that 
could be wished, and that the person killed wrought his 
own death by doing something which he ought not to 
have done. Thus, in the case of the poor boy killed last 
week, it seems that he was going up in a goods lift, which 
he had been forbidden to do, and that cleared the owners 
and makers of the lift of blame. But such a verdict is 
unsatisfactory. The public require to be protected 
against the consequences of their own carelessness. The 
proper remedy for the existing defect would be simply to 
make the owner of any house fitted with a lift liable for 
damages when an accident occurs, putting on him the 
onus of proving that he had taken all reasonable and proper 
precautions. As the law stands now the representatives of 
a man killed in a lift would have difficulty in tracing 
responsibility to anyone, and even when the proper object 
for prosecution was found, the plaintiff would have to 
prove that the defendant was in the wrong, whereas under 
a proper system, the defendant would be prima facie 
liable until he had proved that he was not. Ina word, 
the position is just that in which all competent authorities 
hold the owner of an exploded steam boiler should be 
put. At first sight it may appear that we are suggesting 
a distinction without a difference; but this is really not 
so. The object had in view is not so much to supply 
those injured with the means of redress as to prevent 
them from being hurt. It is a very difficult matter to 
prove that in the case of a steam boiler the owner had 
not used reasonable precautions to maintain it in safe 
working condition. On the other hand, if the owner 
knew that the bare fact that an explosion had taken 
place would be taken as all but conclusive evidence of 
neglect on his part, evidence which could only be refuted 
by most exceptional testimony, he would take special care 
that no explosion should take place. In the same way, 
let it once be accepted that if any one is killed in a lift 
the lift or its management must to blame, and there 
would very quickly be an end to accidents. We fear, 
however, that there is no hope that this view of the 
matter will be accepted as sound, and we have therefore 
to cast about for some other remedy. 

The only simple method of securing safety that suggests 
itself to us is that no lift should be passed as suitable for 
= use until it has been inspected by the Board of 

e. We imagine that the work could be very well 
done by H.M.S. Factory Inspectors. These gentlemen 
insist on the proper fencing of machinery. Now a lift is 
a machine, and should be “fenced.” In London there are 
great blocks of buildings with floors rising above floors, let 
out as offices. In these piles of masonry may be found 
three, four, or half-a-dozen lifts which are in incessant use. 
Thousands of individuals employ them. They are just as 
much fit and proper subjects for Government inspection 
as a railway or a ship. It must be clearly understood, 
moreover, that a lift differs in certain respects from some 
forms of machinery. Thus, for example, it may suffice to 
inspect a boiler once in twelve months; but this would 
not sutlice for a lift. That ought to have a thorough 
inspection once a year; but besides, it ought to be seen at 
least once a month by some competent person who could 
satisfy himself that no important repairs were necessary. 
In a case which occurred some time ago, when much 
damage was done, although no one was hurt, it seems 
that the hand rope broke, and the lift could not be 
stopped in its ascent. The hand rope was worn out. 
Most lifts are fitted with safety gear, to prevent them 
from falling if a cylinder bursts or a rope breaks; but 
this safety gear is often rendered inoperative by rust and 
neglect. It should be made the subject of inspection. 
Various other points will no doubt suggest themselves to 
our readers, 





In the early days of lifts, accidents were usually caused 
by some part of the mechanism giving way and permitting 
the rising room to fall to the bottom. This is not the 
direction in which we must seek for modern lift accidents. 
They most commonly take their origin in defective 
arrangements for closing the cabin. Thus in one case a 
man put his head out, and had his skull fractured against 
the top of an opening in the masonry. It would be 
very easy to prevent this. Again, bad accidents are 
caused by two persons being able to control a lift at the 
same time. The lift is at the bottom, let us say ; some 
one at the top wants it, and starts it up by pulling the 
valve rope, without considering whether there is any one 
getting in or out below. A very dreadful accident was 
as nearly as possible caused in this way last week. Of 
course, one way to obviate all this risk is not to permit 
the public to use lifts without an attendant—a man or 
boy, that is to say, to go up and down in it with each 
passenger. But to insist on this would be unnecessarily 
to limit the use of lifts, which ought to be as safe and as 
available for the general public as a flight of stairs. Very 

reat excellence has been attained in their construction; 
But a finishing touch is needed, and that, we fear, they 
will not have until Government inspection, or its equiva- 
lent, comes into play. 


ALTERNATIVE MAIL ROUTES TO THE EAST. 


THE correspondence which has recently appeared 
relative to the advantages claimed for the newly proposed 
mail route by the Canadian-Pacific Railway to the East, 
has thrown much light upon the subject of the compara- 
tive value of the several lines of travel by which our 
communications with the many dependencies of our 
Empire in that quarter of the globe may be maintained. 
A letter by Mr. Hill, the assistant secretary of the 
Peninsular and Oriental Company, first directed public 
attention to the fact that in drawing the comparison 
made between the times within which that company 
performed its services, and those which might be antici- 
pated from a mail route vid Canada, the Postmaster- 
General had overlooked the fact that for the last two 
years the company’s vessels had accomplished its work 
largely within the limits fixed by its contract. Sir George 
Baden- Powell replied to that letter by statements which 
would appear to destroy Mr. Hill’s argument, were it not 
for the fact that those statements were based upon anti- 
cipation only, whereas those of the Peninsular and Oriental 
advocate were founded upon accomplished facts. A priori, 
therefore, it is certain that a greater weight may be assigned 
to the contention of the one than to that of the other party 
to the discussion. It must also be conceded, we think, 
that as Sir George Baden-Powell founded much of his 
argument on the erroneous supposition that the Peninsular 
and Oriental Company worked the Japanese service under 
contract, the fact that that company is under no such 
obligation must deprive his arguments of much of their 
force. 

The result of a close examination of the figures given 
by either side is to show that certainly, with the excep- 
tion made as regards Japan—which point will no doubt 
be reached vid Canada probably about ten or twelve days 
earlier than it is at present by the steamers of the Penin- 
sular and Oriental Company—the twu competing routes 
will be tolerably on a level as regards the other objective 
ports, those of Shanghai and Hong Kong, though it is not 
improbable that the first of these two will secure some 
advantage as regards earlier communication by the 
Canadian route. The question, however, as to whether 
the new alternative service is worth paying for to the 
extent that is in contemplation is scarcely wholly—or 
even mainly—dependent upon whether letters will be 
delivered either a few days earlier or a few days later than 
they are at present. We do not overlook, of course, the 
gain to our mercantile community that such earlier delivery 
would insure; but it must be admittedly a question as 
to whether such a gain can be legitimately charged upon 
the tax-payers of this country. Were the resolution of 
this question dependent upon such a consideration alone, 
it is scarcely likely that our Government would have 
undertaken the responsibilities that it has done, for 
it is only a single British Possession, that of Hong Kong, 
which will come within the operations of the new contract 
service; and as regards that island, we have pointed out 
that the two competing services will be on a parity. As 
regards our own dependencies, therefore, no advantage as to 
postal deliveries will be secured for the large annual sum 
we should be called upon to pay. At first sight, conse- 
quently, it would seem as if this additional demand upon 
the Imperial finances can be in no degree warranted by 
any prospective Imperial advantage; for the acceleration 
hoped for, in the delivery of letters either at Yokohama 
or Shanghai can scarcely be included within such a category. 
But it has ever been the custom of our Government, when 
granting subsidies for the establishment of mail steamer 
lines, to take into consideration objects quite outside of, 
and distinct from, mere postal facilities. It has drawn 
heavily upon the Exchequer with a more Imperial intent, 
recognising how important an element it must be towards 
the defensive strategy of our widely-scattered Empire 
that such means of rapid communication should always 
be available, and in addition—of late years undoubtedly 
—the desirability of extending the provision of fast and 
pose steamers capable of receiving armament and of 

ing employed as cruisers in the event of hostilities. It 
is upon these separate considerations that Mr. Henniker 
Heaton has always based his contention that the full 
amount of the subsidies paid should not be taken into 
account when they are urged in the debtor and creditor 
aspect as a reason for refusing the concession of the 
cheaper ocean postal rates which he demands. 

It is for the above reason that we feel sure that the 
points raised in the discussion we have reierred to 
respecting the relative time advantages of the established 
and prospective routes will have had but little effect in 
determining the decision of our Government. Everyone 
can see that the possession of an alternative route to the 
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East which shall, as regards land transit, be entirely 
through British territory, might, in certain not improbable 
events, be of high value. In spite of every possible 
international precaution and obligation, it is conceivable 
that the day might arrive when the Suez Canal route 
might be blocked. The Peninsular and Oriental advocates 
contend that even in such an eventuality the Cape route— 
to India, at all events—would be of advantages 
superior to that vié Canada as an alternative. The long 
distances on that route between the coaling ports seem to 
us, however, to largely discount such a possible advantage ; 
and it is scarcely possible, we should say, that this could be 
conceded to it in the cases, certainly of Hong Kong, and 
most probably also of Singapore and the Straits Settle- 
ments generally. Nor can it be anticipated, we think, 
that as regards either passenger or freight traflic, the line 
at present running to the East vid the Suez Canal would 
have much to fear from any competition by the westward 
route, except perhaps as regards passengers for Japanese 
ports. Certainly freight would not bear the repeated 
transhipments by the Canadian route; while voyagers 
having a long journey before them, after they have once 
become inured to sea-sickness, dislike exceedingly being 
turned out of their comfortable cabins, and parting with 
their other luxurious surroundings on board ship, to 
undergo seven or eight days of continuous railway 
travelling, especially when these would have to be passed 
in a climate such as that possessed by Canada during the 
winter months. Even the railway journey through 
Egypt before the opening of the Suez Canal obviated it, 
was always objectionable to passengers bound eastwards, 
and many preferred taking the Cape route rather than 
incur it. A further question raised by Mr. Hill in the 
correspondence under notice is not without an important 
bearing on this matter. He has alleged that the whole 
performance of the Canadian service according to contract 
is dependent upon a speed of 20 knots being maintained 
across the Atlantic to some Canadian port during both 
summer and winter. Of course, we know—as Mr. Hill 
must also know—that such a speed might be maintained, 
but we and he cannot but be also aware as to at what cost 
it would have to be performed. It is much to be doubted 
if the traflic for any Canadian ports could suffice to meet 
this, and the endeavour to fulfil any such engagement 
may easily render the whole service by this route non- 
paying. This, however, is a consideration for its 
undertakers, and certainly is not one likely to affect the 
decision of our Government with respect to making a 
grant which shall render available an established third 
Eastern route. 


EXPERIMENTAL STEAM ENGINES, 


Tue greater number of our technical colleges have been 
equipped with steam engines for the use of the professors 
and the students. The former are supposed to carry out 
researches in thermo-dynamics with them, and the latter 
are supposed to be taught how experiments intended to 
determine the efficiency of steam engines ought to be 
conducted. Although many of these experimental engines 
have been constructed for several years, they have not up 
to the present much extended our knowledge of the action 
of steam in a steam engine; indeed, it is doubtful if they 
have been of service to anyone but the students. It is, 
of course, possible that the professors have acquired 
stores of information which may yet startle or delight 
engineers, but they have until] last week said nothing on the 
subject. To Professor Osborne Reynolds is due, indeed, 
the credit of being the first to tell us something of what 
he has been doing with the experimental engine at 
Owens College. This engine and its work Professor 
Reynolds made the subject of a very interesting paper 
read last week before the Institution of Civil Engineers. 
We illustrated the engine, with its brakes and apparatus, 
in our last issue, and we gave the official abstract of the 
paper. An animated discussion took place last Tuesday 
night, concerning which little need be said save that it 
added no whit to the existing store of information. Our 
purpose is at present rather to consider the machine than 
the results of Professor Reynolds’ experiments. 

It seems to us, and we fancy that most engineers will 
agree with us, that the value of instruction in steam engi- 
neering depends very much on the similarity of the con- 
ditions under which they are given with those which 
obtain in practice. It follows that steam engines used b 
students should be very like those ordinarily used. 
At the Finsbury Technical School, for example, there is a 
very good single-cylinder horizontal engine and Cornish 
boiler driving all the machine tools, the electric light, &c., 
in the school. This engine is regularly employed in 
training the students. They learn with it how to fire a 
boiler, to take diagrams, measure feed-water, and estimate 
efficiency, and the teaching done in this way by Professor 
Perry is extremely useful and well done. Professor 
Reynolds has, however, flown at higher game, and has ob- 
tained steam machinery of an elaborate character, and just 
because of its elaboration, incapable of teaching students 
much that is likely to be useful. As we read the descrip- 
tion of this machine, we are lost in wonder at the skill 
of the designers in first creating difficulties and then over- 
coming them. Gradually we arrive at the conclusion that 
the machine must be the result of the labours of many 
brains, for we doubt that any single individual could have 
at once schemed the difficulties and complications and the 
means of overcoming them. We have three separate 
engines and brakes. There are no fewer than seven dis- 
tinct shafts—shall we say crank shafts?—and six special 
coupling-boxes. The cylinders are carried on steel rods, 
to take vertical strains, and to brace them up against the 
thrust of the steam pipe as it expands, when heated, there 
are provided heavy castings and set pins. The engines are 
very small affairs, fortunately. The first cylinder is 5in. 
diameter, the second 8in., both with a stroke of 10in.; and 
the third cylinder is 12in. diameter, with a stroke of 15in. 
The valve chests, we are told, have been made as 
large as possible. They are, indeed, colossal struc- 
tures as compared with the cylinders. Our readers can 
see for themselves what they are like if they will turn 





to our last impression. The valves are proportionately 
monstrous, and as they are not balanced and the boiler 
ee is 200 lb. on the square inch, some idea may be 
ormed of the power required to work them. On the 
12in. cylinder the total length of the main slide is 2ft. 6in., 
while its width ap to beabout 12in. Weare not sur- 
prised to see that the valve spindle is of the same diameter 
as the piston-rod. On the back of the main slide work 
two Mayer's cut-off plates, each Gin. long. There are three 
stufting-boxes in the valve chest, which is 3ft. 6in. long 
—a pretty fair allowance for an engine with a stroke of 
15in. The jacketting arrangements are perhaps the most 
extraordinary ever designed. There are twelve steam 
valves, thirty flange connections, over forty unions, and 
about 100 elbows, tees, and running joints. We have not 
counted these things; we take Professor Osborne 
Reynolds’ word for it that they are there. More extra- 
no “ae than the arrangements is the statement that 
none of them could have been dispensed with. We are 
not surprised to hear that the Owens College experimental 
engine cost a great deal of money. The further we go 
with the description, the more do we find to admire. 
There are no fewer than fifteen separate jackets. The 
test difficulty has been found in getting joints to 
eep tight, which is not remarkable, seeing that they 
were made with red lead and hemp. As the temperature 
of the steam is no less than 400 deg., the cylinders are 
lagged with, of all things under the sun, soft pine. If 
there is not a fire it will not be the fault of the lagging. 
At every turn we find cause to assert that Professor Rey- 
nolds has procured an elaborate scientific toy, which has 
little or nothing in common with an ordinary triple expan- 
sion engine, such as is good enough for an Atlantic steamer, 
let us say. But it is fair to say that Professor Reynolds 
is not entirely responsible for the design; he has had the 
assistance of several eminent engineers in getting it out. 

With this apparatus Professor Reynolds has carried out 
a great many experiments, and if the reader will only 
divest himself of the notion that he is being told some- 
thing about a steam engine properly so-called he will find 
much to interest him. The performance even of scientitic 
toys may be of considerable value when properly handled, 
and it may be admitted that Professor Reynolds has 
succeeded in carrying out certain novel and possibly useful 
experiments. The ordinary triple expansion engine drives 
a single crank shaft, and all the pistons run at the same 
speed. Professor Reynolds disconnects the engines and 
permits them to run separately, each at the speed which 
it likes best. This, at first sight, seems to complicate 
matters a little, but Professor Reynolds gets over troubles 
of this kind very simply. He gaily combines his dia- 
grams and draws his deductions without doubt or hesita- 
tion. We need scarcely stop to explain to our readers 
that engineers have by no means made up their minds as 
to how diagrams should be combined, or what the com- 
bination teaches. But here we have the diagrams from 
three separate engines running at different speeds all com- 
bined. Inasmuch as the combination is purely arbitrary, 
the result is as well calculated as not to mislead. 
But assuming that the combination teaches nothing 
but the truth, we find sufficiently remarkable things. 
In the first place, we have diagrams taken with the 
jackets in use— jackets everywhere, be it remarked— 
and we see that in the first, or high-pressure cylinder, 
as we shall call it out of courtesy, there is enormous 
condensation and no re-evaporation. The condensation 
is evident everywhere; it is almost as well marked during 
the full pressure part of the stroke as it is during the 
expansion. Towards the end of the stroke of the inter- 
mediate piston, however, all the condensed water has been 
re-evaporated. In the low-pressure cylinder there isa little 
condensation during expansion, but here, too, all the water 
disappears at the last. If, now, we turn to cards taken 
without steam in the cylinder jackets, we see that the 
condensation in the high-pressure cylinder is about the 
same; it is a little less, but not much. In the other 
cylinders the loss by condensation is very large. Here, 
then, we have direct confirmation of the statement which 
we have often made to the effect that condensation in the 
first cylinder of a compound engine seems to be inde- 
pendent of the range of temperature in that cylinder. 
In other words, such cylinders always work wet, and 
jacketting has had in this particular case no influence 
whatever, or at least very little; less than no influence, 
indeed, if we add the steam condensed in the jacket to 
that condensed in the cylinder. 

For the complete statement of results, our readers must 
turn to Professor Reynolds’ paper, which will appear in 
due course in the “ Proceedings” of the Institution. It 
is to be regretted that, by some strange perversity, no 
data have been given as to the results to be had with the 
receiver jackets out of use. These jackets were always full 
of live steam. With the cylinder jackets in use, the con- 
sumption of feed-water is given for three experiments as 
14°1 lb., 13°21b., and 12°681b. per indicated horse-power 
per hour. With the cylinder jackets out of use in three 
other experiments, the consumption was 1731b., 16lb., 
and 159lb. It is noteworthy that in all six cases the 
worse the vacuum the more economical were the engines. 
Thus, without the jackets the back pressure was, in 
experiment No. 41, equal 1°31b.; the feed-water was as we 
havesaid, 17°3lb. In experiment No. 40, the back pres- 
sure was 2°5 lb.; but the feed-water fell to 15°9 lb. 

We cannot but regret that so much ingenuity has been 
wasted in the construction of steam apparatus which is 
entirely unlike anything used in practice. It would have 
been very easy indeed to construct a triple expansion 
engine which would be the reproduction in little of a 
good marine engine. The jackets of the cylinder could, 
of course, have been used or not, the arrangements being 
well known and of the simplest character. But, after 
all, the question presents itself, Is there really anything 
new to be learned about the steam engine which can be 
taught by experimental engines in colleges? We are 
disposed to answer the question in the negative. If this 
be so, then the utility of college engines is reduced to 
what they can teach students, and for this purpose 








Professor Reynolds’ is about the worst example of steam 
machinery it is possible to conceive, 





THE MANUFACTURE OF BIG GUNS IN CHINA, 


THE advance made by China in the adoption of the methods 
of the West has been remarkably tardy when compared with 
the progress shown among the kindred people of the Japanese 
Empire. Nevertheless, we are now being furnished with 
evidence that the old Conservatism of the Celestials is gradually 
yielding to the force of neighbouring example, the conviction 
being, no doubt, forced upon their rulers that in the Japanese 
they have a nation almost at their gates, which, although 
numerically much weaker, is liable to become practically the 
stronger by its adoption of the warlike methods of Europe. A 
striking instance of how this conviction has operated is afforded 
by the record just received of the progress made in Chinese 
arsenals with the manufacture of large guns. That at Kiangnan 
has just completed its second large piece of artillery, and has 
subjected it to successful trial. It has been constructed upon 
the disappearing principle, and its dimensions afford proof of 
the large capacity of the hines with which the local work- 
shop is provided. The length of this gun, we are informed, 
is 22ft. 6in., the projectile being 22in. long and 8in, in 
diameter. The powder charge was of the prismatic kind, and 
was manufactured in Germany. The range over which the 
gun was tried was 350 yards, the target measuring 8ft. by 6ft., 
at which very fair practice was made by the native Chinese 
artillerymen who worked the trials. The muzzle energy 
developed was 6000 foot-tons, equal to the penetration of 16in, 
of iron armour. Previous experiences during trials made with 
the lighter weapons previously constructed at the Kiangnan 
Arsenal had warned the authorities to be on the safe side in 
guarding against the consequences of the erratic shooting of 
their artillerymen, the head of an unfortunate Celestial having 
been taken off by a badly-aimed shot while in the act of eating 
his breakfast. Accordingly a guard mound had been erected, 
the dimensions of which were 80ft. in height, 140ft. in thickness 
at the base, and having a width of 200ft. The want of reliance 
upon their artillerymen felt by the authorities must have been 
great to need such a provision against the consequences of wide 
shooting on a range of but 350 yards! However, on the 
particular occasion of the trial of this gun, the manufacture of 
which furnishes such strong proof of the advance the Chinese 
are making towards providing themselves with artillery of great 
force, the shooting appears to have greatly improved, four shots 
being accurately aimed at the target of 8ft. by 6ft. The 
comments made by English newspapers published in China 
indicate the belief that that country is making rapid strides in 
the manufacture of ordnance, which would possibly put quite a 
different complexion upon the results to any hostilities she may 
hereafter engage in with Western Powers to those which have 
followed on previous occasions of the kind. At present it seems 
to be the case that the Imperial Government is dependent for 
its supply cf powder suited to the service of large artillery 
upon the West; but it may be relied upon that success in the 
construction of guns will be followed by the introduction of the 
manufacture of such powder locally. Whether within any 
proximate date we may expect to see China following the 
example of Japan in the construction of large ironclad vessels 
is open to question; but the resources of the Empire are great, 
and now that the start has been made, we may feel sure it will 
not care long to lag behind the example set +o it by its 
neighbour Japan. 





COKE AND THE IRON MANUFACTURE, 


Tue further advance in the price of coke has, and will have, 
its influence on the iron manufacture. A year ago, coke of best 
quality, delivered at the Cleveland furnaces, could be had for 
little more than 12s, per ton. To-day, at the least, there must 
be 10s. added to that amount to represent the price, though 
both then and now there are contracts running at prices which 
are considerably below these rates. The price of coke has been 
forced up because of its scarcity, and because also there is a 
considerable increase in the cost of producing that coke. The 
price of coal has risen considerably, and the cost of the 
labour employed has also advanced sharply, and seems likely 
to be further enhanced. But whilst the cost of the 
production of coke has risen, that increase does not amount 
to anything like the advance in the price of coke, sv 
that it is probable that the scarcity of coke, and the contributory 
scarcity of coal, have had most to do with the advance in the 
price of coal, The scarcity has shown itself suddenly, for a 

ear ago coke was relatively plentiful, and there were and are 
ential of coke ovens in Durham idle. But these cannot be 
set to work immediately, and in addition to the condition of 
the ovens, there is the fact that the advance in the price of 
manufacturing cual has caused many coalowners to dispose of a 
large quantity of that class of coal which might otherwise have 
been profitably made into coke. For the immediate future 
there is no likelihood of any decline in price, though it is 
certain that the doubling of the selling price of coke ina few 
months must cause the production to be enlarged as speedily 
as possible. In the meantime, the high price of coke must 
affect the manufacture of all iron which Durham coke smelts; 
and thus not only the Cleveland iron and the hematite iron 
smelted in the north-east will be affected, but also the hematite 
of the north-west, which largely draws its fuel from Durham, as 
well as most of the Spanish hematite smelted in the Bilbao 
district. There must be, as these increases in price take place 
through the expiration of old contracts, a serious enhancement 
of the cost of production, which will affect in degree all the iron 
thus produced much more than it has yet affected it. But the 
increase in price will have the twofold effect in time of increas- 
ing the output and diminishing the consumption until the 
market rights itself. Meantime the ironmaster, who has had 
the benefit in degree, in many instances, of fuel which 
was below the market price through the effect of his 
contracts, has now to bear a considerably increased cost, 
and, unless the price of iron advances in like ratio, will 
have much lower profits than of late. Of course, there is to 
set against that the fact that iron contracts were entered into 
also at lower prices, but these are not usually so long as for 
coke; and there is the certainty that other items of the cost of 
production must further advance now, and probably with some 
rapidity also. Generally, then, it cannot but be acknowledged 
that the rapid rise in the cost of producing iron will make that 
revival in trade much less permanent than had been expected, 
though as long as the stocks decrease in the manner they are 
now doing, there will not be the sign of a change. 


ELECTRICAL ENGINEERING ON THE CONTINENT. 


Tue rapidity with which electricity is being adopted for 
lighting and traction purposes in the different European coun- 
tries is a current industrial feature which English engineers 
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ought not to overlook. It will apparently not be very long 
before many of the principal continental cities will be nearly as 
well equipped electrically as those of the United States. In 
Paris, electric plant for public lighting is now being installed 
upon nearly as complete a scale as it isin London. The French 
capital has been mapped out into six separate districts, and 
three of these, in the wealthiest and most fashionable quarters 
of the city, have been allotted to as many companies. In the 
fourth, the Municipal Council have just expended £40,000 in 
the erection of works that will supply the electric current to 
some 2000 arc and incandescent lamps. The prospects of this 
public control of the lighting of the city are apparently satis- 
iactory, for the Municipal Council are understood to have deter- 
mined upon erecting similar works in the fifth section of the 
city. If this intention is carried into effect, there will only 
remain one comparatively small quarter of Paris not within 
the scope of an electric lighting scheme. In Germany 
there have been numerous illustrations lately of enter- 
prise in the same direction, and a strong proof of growin 
interest in the subject is afforded in the proposal to hol 
an Electric Exhibition at Frankfort-on-the-Maine during the 
course of 1890, Electrical transmission of power has been 
carried out with large success in many of the mines in Germany 
and Belgium, and upon the Rhine, and in Switzerland several 
striking utilisations of water power for the purposes of electric 
lighting and traction have lately taken place. In Madrid, and 
in some other parts of Spain, English capital and machinery 
have been employed with great success in starting new eleetrical 
installations, though this is a field in which of late the Germans 
have begun to compete. There is no reason why the electrical 
development of the Continent should not be rendered of service 
to the engineering industries of England. In the enormous 
central stations which are now the adopted means of electrical 
installations the utmost trustworthiness and efficiency are 
required in steam engines and dynamos. More than one failure 
in such plants of native manufacture on the Continent prove 
that the services of English engineers may be applied in this 
direction with advantage; and the compressed air company 
which is now laying down an electric lighting installation in 
Paris, came to England for the motive power to drive its pneu- 
matic machinery. Electric lighting progress on the Continent 
is, then, a subject to which English engine builders and 
machinists may profitably devote some attention. 


ACCOUNTING IN THE PUBLIC WORKS DEPARTMENT OF INDIA. 


In our issue of December 7th, 1888, we made mention of the 
appointment of a Commission to inquire into and report upon 
the system of accounting pursued in the Public Works Depart- 
ment of India. On that occasion we pointed out how exceed- 
ingly cumbrous, and how harassing to the engineers, was that 
system. We now learn that this Commission has reported the 
result of its labours, and that it has made recommendations 
which, if adopted, will greatly simplify the whole course of 
accounting, and relieve engineers, fully engaged, as they are, 
with professional duties, from additional unnecessary work that 
has hitherto constituted for them a most severe and useless 
burden. But it is not alone as affording such a relief that the 
proposals now made will be welcomed by our professional 
brethren in India, Under the existing system of auditing the 
accounts, there has been what amounted to almost a primary 
assumption that these gentlemen were dishonest, and there 
has been constant and most regrettable friction in consequence 
between the examiners of accounts and the officers of the 
Public Works Department who had to submit them ; the latter 
have had to regard the former as being prima facie hostile 
critics, and this has naturally caused no inconsiderable amount 
of ill-feeling between the two classes of officers. Civil engi- 
neers are now no longer to be subjected to the stigma of sus- 
picion such as has formed the basis cf all former audit of their 
accounts ; while the method of keeping the latter, and of the 
conduct of the audit of them, is to be freed from the red- 
tapeism now characterising it. It is said that Lord Raglan’s 
death was more due to his labours at the desk than to those in 
the field ; and there has hitherto been a parallelism between 
that assertion and the case of the engineers of the Indian Public 
Works Department. It is pleasing to learn that in the future 
no such comparison will be justified. 


COLLIERY ENGINEERING IN STAFFORDSHIRE, 


THE magnitude of the task which the mining engineers of 
South Staffordshire are setting themselves to accomplish in the 
matter of the unwatering of the mines of that district is 
becoming, month by month, increasingly apparent. The latest 
pronouncement on the subject is one which has been made b 
no less an authority than the present chairman of the South 
Staffordshire Mines Drainage Commission, when he spoke 
recently of the work which would probably have to be under- 
taken in the immediate future by the seven committees which 
have now been formed to consider the best method of driving 
the necessary new levels, and of providing the required extra 
pumping engines. The chairman alluded to estimates 
which placed the cost of the work at some £60,000, and 
admitted that this would bring up the amount of the 
loan with which the Commissioners had to deal, for the Tipton 
district alone, to some £334,000. The total cost to the Com- 
mission of pumping the Tipton mines free of water at present is 
about £15,000 a year. Now the output of coal before the 
Tipton district was drowned out was 2,500,000 tons per annum, 
and he would estimate, for the sake of argument, that when the 
district was cleared the output would become 1,250,000 tons 
perannum. In thirty-three years, if his estimate was correct, 
they would have raised 40,000,000 tons of coal from the Tipton 
district. A total charge of 6d. per ton would, he believed, 
cover all the pumping expenses necessary for obtaining this 
amount; and even when the 40,000,000 tons had been taken 
out of the Tipton district, he believed that at least 100,000,000 
tons would be left behind yet to be worked. It is with facts 
and figures of magnitude such as these before them that the 
seven committees who represent the various parts of the South 
Staffordshire coalfield are now engaged in investigating this 
important mining engineering scheme. 
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One and All: an Autobiography of Richard Tangye, of the 
Cornwall Works, pwr he Be cae 8. We Partie 
and Co. 1889, 

Tuts book is one of a series of biographies of so-called 
self-made men.” It contains the interesting and in- 

structive story of the life of Richard Tangye, as told 

mainly in his own words, and some particulars of 
the an eae, and ultimate success of the brothers 

Tangye in the establishment of the Cornwall Works. 

Their first workshop cost them the modest rent of 4s. per 








week, 
ground, 

Chapters [., II., and III., are principally devoted to 
the history of his native county, and the home of his 
boyhood, the experiences which directed his character, 
and the inherited tendency towards mechanical in- 
vention which was exemplified by his brothers, for he 
alone is, he modestly affirms, of a non-mechanical turn 
of mind. On page 18 there is a foot-note stating that 
Mr. Richard Tangye and one of his brothers caused 
a tablet to be placed in the wall of Murdock’s house, 
ascribing to him the manufacture of the first locomotive 
in 1784, and the invention of gas lighting in 1792, which 
act speaks volumes as to their respect for all that connects 
their native county with inventive genius. It was in 
1852 that Richard Tangye left Cornwall to enter a 
situation in Birmingham—his brothers soon followed. 
The fourth chapter recounts their early struggles as 
manufacturers, the order they received for hydraulic 
jacks in connection with the launch of the Great 

tern, and the use of these jacks on many other 
memorable occasions. Weston’s differential pulley blocks 
are so intimately associated with Messrs. Tangye that we 
are not surprised to notice that the fifth chapter is an 
account of the development of this invention, purchase of 
the patent, and determined protection of the patent rights 
under very trying circumstances. The rapid increase of 
their business is attributed to the plan of introducing 
frequent novelties, They make arrangements to introduce 
their goods to France, and are again successful. An effort 
to introduce the road locomotive was, however, unsuc- 
cessful. Established in the Cornwall Works, they took 
up the manufacture of the “Special” steam pump, 
invented by Mr. A. S. Cameron, obtained, strange to say, 
through their enterprise in using a blank wall which was 
opposite to the railway as an advertising space for an 
announcement that they carried on business as hydraulic 
engineers. 

Mr. Tangye describes other methods employed in 
pushing their business, and precautions found necessary 
in publishing their catalogues. Works were opened in 
Belgium, but soon closed again. Two of the disadvantages 
under which English manufacturers suffer—first, the fact 
that while a German taking out a patent in England may 
manufacture in Germany, an Englishman taking out a 
patent in Germany must manufacture there; secondly, 
the unfair advantages granted by the railway companies 
to foreigners by means of through rates—are complained 
of, and we are sorry they exist. 

We cannot close a notice of this interesting little 
volume without expressing our great admiration of the 
interest taken by Mr. Richard Tangye in all that tends 
to improve the condition of his employés, as illustrated 
by his intimate acquaintance with the educational 
institutions in Birmingham, and the substantial aid 

iven by himself and his brothers to some of them, and 
the unusual opportunities afforded those at the 
Cornwall Works for mental improvement and material 
comfort. ‘One and All” is well worth reading, and we 
commend it especially to those who seek the path to 
success. 


The Cornwall Works cover twenty acres of 


Service Chemistry. By V. B. Lewes, F.C.S. Demy 8vo., pp. 521. 

London: W. B. Whittingham and Co. No date. 
Tue author, who is the Professor of Chemistry at the 
Royal Naval College, has prepared this manual mainly for 
the use of the officers passing through the course of instruc- 
tion at Greenwich. For this purpose the ordinary text- 
book descriptions are deficient in many important particu- 
lars, such, for instance,as the manufacture of explosives, the 
composition and purification of drinking water, ventila- 
tion of barracks and ships, fuel, heating and lighting, and 
the protection of ships from corrosion and fouling, and 
therefore, these and a few like subjects have been treated 
in considerable detail, while other and more theoretical 
parts likely to be of less importance to the readers for 
whom the book is designed, are either omitted or presented 
in a more or less condensed form. Many of these special 
chapters, especially those on explosives, are exceedingly 
well done, and are likely to render the work of value to a 
larger circle of readers than the author’s students. The 
treatment of mineral chemistry and metallurgy is, how- 
ever, less satisfactory, and the part devoted to iron con- 
tains some sad blemishes. Thus, three analyses given as 
typical examples of gray, mottled, and waite pig iron 
respectively, contain 1:14, 1°48, and 2°52 per cent. of 
sulphur. The description of the puddling process is illus- 
trated by a section of a Welsh copper smelting furnace, 
fibrous wrought iron is said to be superior in strength to 
the crystalline forms, the conversion of bar iron into blister 
steel is effected iniron boxes, and Krupp’s cast steelis made 
by smelting hematite with coke in a puddling furnace. The 
greatest puzzle, however, that we have come across is in 
the description of gaseous fuel where generator, @.¢., pro- 
ducer, gas is said to be the least efficient of gaseous fuels, 
having a very low heating power, but that being inex- 
pensive, it is convenient as a source of heat in certain 
operations in which great intensity is not an object. If 
the heat sufficient to melt soft steel in 20 to 30-ton charges 
—_ of low intensity, what can a really high heat be 
ike? 


Hazell’s Annual for 1890. Edited by E. D. Price, F.G.S. 
London: Hazell, Watson, and Viney. 


TuE book that essays to tell’ something about every- 
thing must be exceedingly well done if it is to miss the 
charge of having nothing about anything. “ Hazell’s 
Annual for 1890” is well done, but it hasa serious though 
easily remediable fault. It is claimed to be a cyclopiedic 
record of men and topics of the day, containing above 
3500 concise and calenion articles on every topic of 
current political, social, biographical, and general interest 
referred to by the press and in daily conversation. It is 


uite true that it seems to have something about every- 
thing, but as the book can often give only a mere note on 
its subjects, references should be given to books or journals 
wherein the reader will be able to find further informa- 





tion. “ Hazell’s Annual” might be of some real service if 
this were done. It could be very easily done, for many 
of the articles are taken from one source, and often from 
only one or two, and those sources might be given to the 
reader. On many subjects the references are useless 
without this. On electric lighting, engineering matters, 
and public works generally, including such things as the 
Forth Bridge, the Liverpool Vyrnwy Waterworks—not 
mentioned—Tay Bridge, such references are especia!!y 
necessary. They are given in a few cases, such as Navy, 
but some of the most useful references are left out. 
Revised to November 25th, 1889. Beside the omissions 
we have mentioned, the names of men like Joule, Bes- 
semer, and many others who have done great things, 
are not given, although Barnum and Tupper find a place. 
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HUTTON VIGNOLES. 


WE regret to have to announce the death of Mr. Hutton 
Vignoles, the second son of the celebrated Charles Blacker 
Vignoles, which took place on the 14th inst., at Hereford. 
Mr. Hutton Vignoles was born in November, 1824, and after 
education, which included five years at a school in Menars, near 
Blois, he became a pupil of Fairbairn. In his twenty-first year 
he was busily employed under his father on railway surveys and 
other work, and the latter mentions in his diary that on Hutton’s 
twenty-first birthday, when he and the whole staff had been 
driven very hard, working almost night and day in the 
preparation of parliamentary plans, the work of the last night 
in November being finished, Hutton feil into a sound sleep, and 
that his Wellington boots had to be cut off, and then Hutton 
was rolled into bed, clothes and all. This shows that Hutton 
Vignoles very early got into harness, and was able to do 
useful work when the modern young engineer would 
be in a technical school. From this time he was very 
busily engaged with his father in the construction of rail- 
ways, river, and other works all over the Continent and in this 
country, leading a very active, hard-working life, and after his 
father’s death maintaining the high professional position which 
belonged to the name of Vignoles. When he was twenty-five 
years of age he was elected an Associate of the Institution of 
Civil Engineers, and became a member in 1854. For some 
years he had lived chiefly at his residence, the Chiteau Rouge- 
mont, — France, and was in his 66th year at the time of 
his death, 











FRANCIS ROUBILLAC CONDER. 

WE have aiso, we regret to say, to announce the death of Mr. 
Francis Roubillac Conder, M. Inst. C.E., which took place 
suddenly at Guildford, on Wednesday, while reading in his study. 
His name is especially well known in connection with canal and 
inland navigation questions, and in connection with the deodori- 
sation of sewage, his iron process being in use at Windsor 
Castle, Chichester Barracks, Alnwick, and many other places. 
Major Conder, the eminent Palestine explorer, who accompanied 
the Prince of Wales’s sonsin Egypt some years ago, is a son of 
the deceased. 








GOODS ENGINE, ITALIAN STATE RAILWAYS. 


Ir will be remembered that we have published from time to 
time engravings illustrating the types of locomotives introduced 
on the Italian railways by Commandatore Frescot, and may refer 
our readers to pages 96, 97, 272, and 273 in our last volume. 
We now give on page 514 a section and plan of another of these 
engines. This is an eight-coupled locomotive for goods traffic, 
with outside cylinders. The principal dimensions are given in 
the engraving. It is, for a foreign engine, a straightforward, 
simple design enough, presenting no peculiarities renderirg 
detailed description necessary. 











THE TOWER BRIDGE. 


WirH the engravings now published on pages 511 and 518, we 
complete the series commenced in our columns some months 
since, and described in our impression of the 8th November, 
p. 387, and in other numbers therein referred to. 
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SIMPLE CRAB AND HOIST. 





SIMPLE CRAB AND HOIST. 





THE above engravings illustrate two forms of winches or winch 
and crab very much used by builders in Brussels. It will be seen 
that they are of the simplest order, and are fitted with two rope 
barrels at any part of the rope, so that from one to several turns 
of a rope may betaken round them, and the tail rope being kept 
tight by a workman, work can be quickly done and the rope need 
not wind upon itself. Fig. 2 shows the lower part of a very 
simple, very cheap, portable builder's odd job crane fitted with 
this gear, which is made by M. Darimont, Brussels. 








PROGRESS, PROSPECTS AND RESOURCES OF 
NEW ZEALAND. 

OPINIONS as to the condition, development, progress, prospects, 
and resources of New Zealand are somewhat conflicting. A 
colonial newspaper recently published some statistics on the 
subject, and deduced therefrom that the country is in a prosper- 
ous and thriving state. On the other hand, the United States 
Consul at Auckland, in a recent report on ‘‘ The Commerce and 
Resources of New Zealand,” maintains that although there are 
indications of a healthier and more satisfactory condition of 
trade than has existed for years past, nothing approaching the 
unparalleled prosperity of a few years ago can reasonably be 
expected, unless a great mining excitement or a land boom 
should unexpectedly break loose among the people. “The land 
and mineral wealth are here in abundance, and only requires the 
occupation of the former and the development of the latter.” 
New Zealand, owing to her isolated situation and remoteness 
from the great centres of population and markets of the world, 
must necessarily be slow in the accumulation of population and 
the development of her resources, unless special inducements 
are held out by the Government to encourage immigration and 
capital. The wave of depression in all avenues of commerce and 
trade which passed over New Zealand in 1885-6 and 7, sweeping 
away all kinds of industries and interests before it, continued 
with unabated fury through the greater part of 1888, coming 
down upon the hitherto happy and prosperous colonists, so as to 
paralyse all efforts. Capital became frightened, and was 
locked up, all kinds of public works ceased, and labour was 
almost wholly unemployed. The mining industry, which had 
been for years considered the maiastay of the Colony, almost 
entirely collapsed, and ceased to be remunerative. Everything 
was at a standstill for two or three years. 
population at the end of 1887, amounting to 603,361, increased 
by, at the end of 1888, but 3919, or 65 per cent. The slight- 


ness of this increase was owing to the emigrants from New | 


Zealand exceeding the arrivals by such a number as reduced 
the increase caused by excess of births over deaths—12,809— 
to the smaller figures That the emigration from the Colony 
has largely exceeded the immigration is to be regretted, as it 
conclusively demonstrates that there is something radically 
wrong. When heads of families are compelled to remove to 
other countries less favoured by nature than New Zealand, and 
when business men, labourers of all kinds, men of small capital, 


and tradesmen are making determined efforts to leave the | 


Colony, it is evident that their condition is becoming hopeless. 

hey see no chance in the near future; no material change can 
be made that will materially benefit them, at least for the 
present. Many of the colonists complain that the New Zealand 
tariff is unnecessarily and excessively high. It is asserted, and 
apparently justly, that it in no wise protects industry, for there 
is scarcely any to protect. New Zealand is sadly deficient in 
manufacturing industries, Some attribute this to want of 
capital in the country; others say, “What do we want with 
manufacturing establishments when we can buy our goods as 
cheap, if not cheaper, from the old country than we can 
manufacture them ourselves?” The Government, with 
some degree of plausibility, assert that it is absolutely 
necessary for the prosperity and welfare of the country to 
continue the present tariff system, in order to meet the accumu- 
lating obligations of the Colony. Had they not collected 
£1,445,265 from the Customs duty last year there would have 
been a large deficit instead of the small sum to the country's 
credit. The want of manufacturing industries in New Zealand, 


ona large scale, is due more to lack of enterprise and forethough 
“There is a very — field in 


than to any other cause. 





The estimated | 





this Colony for enterprising capitalists to engage in manu- 
facturing, provided it receives protection during the time of 
its infancy, otherwise it would be an utter impossibility to 
compete successfully with the cheaper labour and products of 


European countries.” The number of miles of railway con- 
structed during the year was eleven, bringing up the number 
of miles of line open to 1783. The average cost of construc- 
tion was £16,409 per mile. Shipping owned in New Zealand 
decreased from 93,967 tons at the end of 1887 to 65,323 tons 
at the end of 1888, showing the large decline of 28,644 tons, 
or 30°5 per cent. In years gone by the Government borrowed 
and spent money on public works of all kinds; no man wanted 
money or work, all were more or less accumulating money, and 
contentment and happiness reigned supreme. Cities and towns 
were built upon an extravagant scale, in the firm belief that the 
existing prosperity would continue for an indefinite period. 
Those who invested their capital in such enterprises were doomed 
to keen, and in many instances overwhelming disappointments ; 
fortunes were easily made and as easily lost. The wonderful 
and abnormal era of prosperity was of short duration 
after the Government ceased to borrow and expend money on 
public works. The time arrived when a halt had to be made, 
else the capitalists in a few years would own the country. 
Borrowing did cease, as did nearly all public works, and in 
consequence of this the collapse which took place about three 
and a-half years ago was great all over the Colony. The 
cessation of public works and the expenditure of public money 
was a terrible and unexpected shock to many of the colonists, 
but they are surely, if slowly, recovering from this. Depression 
and stagnation in all avenues of trade followed; taxation was, 
and is, necessarily high, owing to the enormous public debt of 
nearly £41,500,000, while the population is but little over 
600,000. Through this condition of affairs property of all 
kinds depreciated to an alarming degree. While these con- 
ditions exist to a certain extent to-day, there is still a bright 
and happy future for New Zealand. There is a healthy and 
perceptible reaction setting in. Confidence and self-reliance are 
doing for the people what the Government did to some extent, 
but at a fearful sacrifice to the material prosperity of the 
Colony. “This is no country for the labouring man to come to 
at present. Employment is scarce, and wages correspondingly 
low; but for a man with a little capital, desirous of taking up 
land, there is not a better. Land can be purchased very 
reasonably. The soil is deep, mellow, rich, and abundantly 
productive. The mineral wealth is unbounded. All that is 
required is capital to develope the mines, especially of coal and 
iron, and a healthy system of immigration to settle upon the 
lands, together with a continued economy in the administration 
of Government. What is more requisite than anything else is 
@ population that will occupy the lands. The cities and towns 
| are large enough for a country population of several millions.” 








THE LONDON SEWAGE DIFFICULTIES. 


On Wednesday evening, at the Society of Arts, Sir Robert 
| Rawlinson delivered a lecture on ‘‘ London Sewerage and Sewage.” 
There was a large attendance, principally of those associated with 
sanitary progress. 

Sir H. Roscoe, M.P., presided, and in opening the ting 
ressed his satisfaction that the London County Council had 
used to confirm the action of the late Metropolitan Board of 

Works in purchasing more steamers to convey the sludge to sea ; 
| but had referred the whole subject of dealing with the sewage to 
| an eminent engineer for report after consideration with the Board’s 
| engineer, It was also satisfactory to find that the Main Drainage 
| Committee agreed with the Royal Commissioners of 1884, that it 
| was neither necessary nor justifiable to discharge the sewage of the 
| Metropolis into any part of the Thames from the Nore upwards, 
| and that the alternative to the scheme in undergound reservoirs, 
| and the separation of sludge from effluent, would be in the convey- 
| ance of the sewage to the sea upon the Essex shore. e reservoirs 
| now constructed might still be used for storage during flood, when 
| it might be undesirable to allow the sewage to flow out. 
| _ Sir R. Rawlinson said that all drainage, from the Roman period 
down to the beginning of this century, had only been prosecuted 
| in the roughest form, and he described the first main sewers of 
| London, as generally flat-bottomed, vertical sided, and arched, for 
| the most part without ventilation, and the house drains untrapped. 
| The first efforts at sewering were such as to give rise to outbreaks 
| of fever, and Parliament actually forbade house drains communi- 
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cating with sewers—an enactment applying to the country gene- 


rally, with a most fatal effect, and the defects of this legislation 
remained in many large London houses in town and country. It 
would hardly be conceived that the remedy would have been, as 
was the case, cesspools within the basement of houses, To indi- 
cate how general this evil became, he stated that in Windsor 
Castle there were about fifty-three ‘‘dumb wells” or cesspools, 
sunk in the basement, which was chalk, and which was 
absorbent. In 1849 these were “full and overflowing.” As to 
the work of the Metropolitan Board of Works, he said that if the 
site upon which London had been built had been carefully 
examined—which, no doubt, was done in part, though not so fully 
as might have been done—it would have been found that the 
surface-gradients to the river, north and south, presented valley- 
lines which required special provisions, so as to remove as much as 
possible of the water falling on the surface, as also to remove 
springs and other subsoil water from the sewers to the river. This 
was not fully done, and the pn A to be paid in extra sewers 
of relief, costing upwards of £700,000, and other large extras. 
In forming the mes Embankment from Westminster to 
Blackfriars, the Underground Railway had, in some degree, been 
allowed to usurp the site, and so cripple the low-level intercepting 
sewer in its dimensions and capacity, to the great detriment of 
the main sewerage system along this line, which had made it neces- 
sary to provide large storm overflows, causing pollution of the Thames 
fromthissmallintercepting sewer. It ought to have been self-evident 
to the Metropolitan rd that the Thames Embankment, from 
Westminster to Blackfriars, was primarily made to facilitate the 
main ae system of London rather than the works of a private 

e pointed out that the area covered by London was 





given at 117 square miles, the “population being about, 5,500,000, 
residing in 750,000 houses, e rateable value was £38,462,493 
gross, £31,592,387 rateable; and the Metropolitan Board, in its 
life of 33 years, had expended about £75,000,000, leaving a debt of 
about £17,000,000 sterling. There were some 2700 miles of streets 
having sewers, and intercepting main and branch sewers, ranging 
from 12ft. in diameter to 9in. diameter, with probably some seven 
or eight million lineal yards of house drains, and more than 
half-a-million water-closets. But yet London was not by apy 
means, in all respects, in its sanitary works and appliances, 
perfect. It was, however, more nearly so than any other 
city in the world, the benefits of which were shown in its 
continuing low death-rate. The cleansing and scavenging of 
London were not by any means so perfect asthey might be made. 
The blackmailing by ey vestry dustmen should be entirely 
abolished. Macadam should not be used in main streets and squares, 
as it became dusty in dry weather, and muddy in wet weather, 
every ton of broken stone laid down in the year having, for the 
most , to be removed in the form ofdustorasmud. However, 
he believed that London, on the whole, was the best sewered and 
drained city at this day, and that at no period of history 
had there been a city in this respect so complete. The sewer- 
ing of Rome, in her greatest period, sank into insignificance 
when compared with that of London. As to the action of the 
Board of Works, on the report of the Royal Commission within 
the present decade, in attempting to deodorise the sewage, 
he declared that chemicals did not purify sewage, and 
therefore could not produce a pure effluent. This scheme 
was not practical, nor was the proposal for a deep tunnel 
through London. He regarded commercial schemes for the utili- 
sation of the sewage as condemned to failure. He condemned the 
pro} Is for new sludge works, and earnestly pleaded for the 
purification of the Thames from the great pollution of the London 
population. He declared that the best way to deal with the 
matter would be to bring the south sewage to Barking by a tunnel 
under the river, and the whole to be sent at once to the great 
North Sea, and to let reclamation of land and sewage irrigation 
follow. The length of the channel from Barking to the east of 
Foulness Island would be about forty-six miles. It could be closed 
in part and in a canal in other parts. It would fiow, as a new 
river, at two miles an hour, and the sewage of London would thus 
reach the sea in twenty-three hours. Along the course the sewage 
might be applied to the land, and would be especially valuable in 
hot weather. This, or some similar work, must be carried out to 
free the Thames from pollution. The conduit or river he proposed 
would save the chemicals in the river. 

Mr. Rhodes, the chairman of the Main Drainage Committee 
of the London County Council, explained that the purpose of the 
committee in proposing that new sludge vessels should be purchased 
was to enable the committee to take other steps. He warned the 
London public that the river was in a most evil condition, and 
hot Santer would intensify that condition of things. He stated 
that the whole bed of the river was covered with “sludge,” and 
the channel was settling into a great sludge channel. The pro- 
vision of more sludge ships would give the committee time to 
consider the best means of providing a permanent remedy for the 
existing evils. 

Sir Frederick Nicholson, chairman of the Thames Conservancy, 
remarked that ten years ago the Metropolitan Board of Works 
denied that there was any sludge in the Thames—a fact which was 
confessed by the London County Council. The channels of the 
Thames been changed by this sludge, and he desired to see 
the sewage removed from the river altogether in the commercial 
interests of the port and of health. 

Colonel Jones urged that the London sewage should be applied 
to Canvey Island, below the Lower Hope channel of the Thames. 
The land, he said, would thus become more valuable and the 
sewage would be utilised. 

The further discussion was adjourned for three weeks. 








THE METEOROLOGICAL SocieTy.—The usual monthly meeting 
of this Society was held on Wednesday evening, the 18th inst., at 
the Institution of Civil Engineers, Dr. W. Marcet, F.R.S., president, 
in the chair. Thirty-nine new fellows were elected. The following 

pers were read :—(1) ‘‘ Report of the Wind-force Committee on 
the Factor of the Kew-pattern Robi A ter.” This has 
been drawn up by Mr. W. H. Dines, who has made a large number 
of experiments with various anemometers on the whitling machine 
at Hersham. Twelve of these were made with the friction of the 
Kew anemometer artificially increased; seven with a variable 
velocity, and fourteen with the plane of the cups inclined at an 
—_ to the direction of motion. In discussing the results the 
following points are taken into consideration, viz., the possibility 
of the existence of induced eddies; the effect of the increased 
friction due to the centrifugal force and gyroscopic action ; and the 
action of the natural wind. The conclusion that the instrument is 
greatly affected by the variability of the wind, to which it is 
exposed, seems to be irresistible ; and if so, the exact value of the 
factor must depend upon the nature of the wind, as well as upon 
the mean velocity. There is evidence to show that, during a gale, 
the variations of velocity are sometimes of great extent and fre- 
quency, and there can be but little doubt that, in such a case, the 
factor is less than 215. The one point which does seem clear is, 
that for anemometers of the Kew pattern the value 3 is far too 
high, and consequently that the registered wind velocities are con- 
si erably in excess of the true amount. (2) ‘“ On Testing Anemo- 
meters,” by Mr. W. H. Dines, B.A. The author describes the 
various methods employed in the testing of anemometers, points 
out the difficulties that have to be encountered, and explains how 
they can be overcome. (3) ‘‘On the Rainfall of the Riviera,” by 
Mr. G. J. Symons, F.R.S. The author has collected all the avail- 
able information respecting rainfall in this district, which is very 
scanty. He believes that the total annual fall along the 
Riviera, from Cannes to San Remo, is about 3lin., and 
that any difference between the several towns has yet to 
be proved. (4) “Report on the Phenological Observations for 
1889,” by Mr. E. Mawby. This is a discussion of observations 
on the flowering of plants, the appearance of ‘insects, the song and 
nestling of birds, &c. Taken as a whole, 1889 was an unusually 
gay and bountiful year. 
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REPORT ON MAGNOLIA METAL AS A 
MATERIAL FOR MACHINE BEARINGS. 

Tue following are extracts from a report that has been pre- 
sented to the Magnolia Anti-Friction Metal Company, by Pro- 
fessor R. H. Smith, of Mason College :— 

The testing machine used in the present investigation puts 
exactly equal pressures‘on the opposite sides of the test journal. 
The two halves of the test bearing are fitted in a cylindrical 
swivel seating which permits them to adjust themselves auto- 
matically so as to be in exact alignment with the journal. This 
cylindric seat is fashioned in a solid forged head, which is screwed 
on the head ofa large steel tube whose other end is blocked up by 
a plate bored centrally for the passage of a strong screw (see illus- 
tration on next page). The large tube contains a strong spiral 
spring whose compressive elastic resistance has been very carefully 
calibrated, the outside surface of the spring being well clear of 
the inside of the enclosing tube. The spring delivers its thrust 
at each end by round steel blocks. At one end the thrust is 
exerted directly on the one half of the test bearing. The thrust 
at the other end is transmitted through the screw, the end 
plate, the large tube, and the forged head to the other half bear- 
ing. The whole weight of this apparatus is suspended by a long 
vertical link which is pinned to the large tube by a very small 
steel pin exactly over the centre of gravity of the entire mass. 
The link at its upper end pivots on the short end of a hori- 
zontal knife-edge lever, on the long end of which a weight is 
adjusted until it accurately balances the suspended mass. 
Thus the weight of the apparatus brings no pressure on the 
test journal, and when balance is arrived at between the friction 
and the friction measurer this balance is shown by the horizon- 
tal lever floating between two stops, which allow its long end a 
play of about ,*;in. only either way. 

The screw which compresses the large spring is driven into 
the barrel by a nut fashioned in the boss of a worm-wheel, this 
being turned by worm-gearing and hand-power, the whole gear- 
ing being suspended in mid-air along with the barrel and having 
no force whatever applied to it when a reading is taken. The 
face of the wheel is graduated in 500 parts, and this enables the 
compressure force of the spring to be read off to 1 Ib. 

The frictional force exerted by the journal on the bearings 
tends to turn the whole apparatus round so as to make the lever 
fall on its lower stop. This moment is balanced by the con- 
trary moment of the exactly equal and opposite pulls exerted 
by the two ends of a strong silk cord. These two ends are 
fastened to the forged head at exactly 5in. from the journal 
centre, the one end to the right hand, the other to the left of 
this centre, and one end leading upwards while the other leads 
downwards. The cord passes over three guide pulleys, mounted 
on practically frictionless bearings, two of which have their 
bearings in the framework, and the third in the piston-rod of a 
specially made Salter’s spring balance. This spring balance is 
pulled up by ascrew until the tension it puts on the cord is just 
sufficient to produce the balancing moment required, as indicated 
by the floating of the lever between the stops. By help of a 
vernier in place of the ordinary pointer of the Salter’s spring 
balance, the frictional moment can be read off to 1 inch-pound, 
which means a frictional force of 1 Ib. at the surface of a journal 
2in. in diameter. The apparatus works with extreme delicacy, 
a variation of friction moment much less than 1 inch-pound, 
being enough to throw the lever against its upper or lower 
stop. 

The temperature of each half of the bearing is taken inde- 
pendently. A pocket is drilled into the bearing from its upper 
side. This is partially filled with mercury, and the thermometer is 
dipped into this mercury pool. In the tables the mean of the 
two temperatures is given, but the two rarely differ by any 
readable amount. The apparatus is furnished with a cold water 
circulation, used in testing lubricating oils, for the purpose of 
regulating the temperature to what may be desired. This 
attachment was not used in the present investigation, the 
temperatures noted being those to which the bearing raturally 
rose with the ordinary air cooling only. In these tests of 
Magnolia metal, the proprietors having desired a very thorough 
and complete examination, journals of three different diameters 
were used, namely, lin., 1din., and 2in. With each diameter 
four different lengths were tested, lin., 2in., 2$in., and 3in. 
The 2}in. length was that of the recessed facings of Magnolia 
metal in brasses of 3in. length. The other lengths, lin., 2in., 
and 3in., were of block bearings cast solid of Magnolia metal. 
In the former the brass edges were filed away so as not to touch 
the journal. Reference to the tables of results will show that 
the solid block bearings gave generally quite as low, if not lower, 
coefficients of friction as those of brass with the Magnolia metal 
let in. This forms a striking testimony of the suitability of the 
metal for high intensities of pressure. Probablyall other so-called 
anti-friction-lining metals would simply be squeezed vut under 
the high-pressure applied in the present tests if unsupported by 
brass edges. With each of these dimensions four different speeds, 
50, 100, 150, and 200 revolutions per minute were employed. 
With each dimension and each speed five different pressures 
were applied. These were, in most cases, 1000 lb., 2000Ib., 
3000 Ib., 4000 lb., and 5000 Ib. total pressure. As high an inten- 
sity of pressure as 1660 lb. per square inch on each side of the 
journal was reached, and this gave a coefficient of friction no 
more than ‘02, and a journal temperature only 39 deg. Fah. 
above that of the surrounding air. Altogether over 300 
careful measurements of friction and temperature were taken, 
besides a large number of additional readings of temperature on 
long ruus made under pressure as “durability trials.” 

In each of these trials the journal was allowed to run under 
the “trial pressure” until the temperature remained steady. 
This, of course, involved waiting a considerable time between 
each reading. To save time, the tests were made progressively 
from lower to higher velocities, and from lower to higher 
pressures, this order of proceeding involving a gradual rise of 
temperature. In each test the temperature rose rapidly at 
first, and then more and more slowly. When the limit of the 
temperature was evidently nearly reached the number of 
seconds of time elapsing during the further rise through either 
4 deg. or 1 deg. Fah. was noted. These times all appear on the 
original manuscript records, but they are not placed in the 
appended tables as they are of no special physical interest. 
They were taken simply in order to furnish clear proof that the 
recorded temperature was read after the thermometer had 
reached a steady maximum. From 1 min. to 5 min. elapsed 
during a rise of 1 deg. Fah. a little below each maximum. 
Sperm oil was used throughout these tests as a lubricant, not 
because it was considered specially suitable, but simply because 
it may be looked upon as a standard such as to make a compari- 
son between these and other tests possible. The oil is fed to 
the journal by regular dropping from the end of a glass syphon 
tube inserted through the cork stopper of a bottle containing 
the oil. By pushing the syphon tube more or less through the 
cork the rate of dropping may be readily and exactly regulated 
to whatever may be desired. By weighing the bottle in a deli- 


cate balance at the beginning and at the end of a stated time, 
and by counting the number of drops per minute, the exact 
average weight of each drop can be easily calculated. Usually 
the weighing took place at the beginning and at the end of a 


TaBLE I[.—Solid Block Bearings of Magnolia Metal. Equal Pres- 
sure on Opposite Sides of Journal. Lenyth of Bearing Surface, 2in. ; 
Diameter, lin. Diametral Sectivn, 2in.—l7th July, 1889. 





whole series of tests occupying two or three hours. The rate 

at which the oil was supplied is, in almost every case, recorded 

in the column of remarks in the appended tables. Jt was gene. 
| rally about @ oz. oil per hour. 


TABLE VITA,—Solid Block Bearings of Magnolia Metal.  Eyual 
Pressure on Opposite Sides of Journal. Length of Bearing Sur- 
fom, tin. Digmaier, iin. _ Drametrat Bection, Uva. 























2S EMS RAE Pressure per {Drops of oil . ‘ 
bg gene ia. wey oil Revolutions | Temperature | Coefficient of | sq. in. on Mia- ee aa ies | Tompentnne —- mag of 
metral section. | silane, |e mixute ‘ah. | friction. metral section. minute. | F . . ction, 
= - oan % | 7 “0016 
“4 “4 |; = “4 = { 100 | 79 “0509 
497-5 6 100 65 0306 852 7 + 150 | 7 “0455 
% 150 66 “0321 { 4 . mien 
as . be 200 79 O45 
r “0375 50 79} “OKO 
(saat , fw) 8 on 
746 6 + mi 493 7 150 80} aRly 
‘ ) 150 70 +0391 | 200 8 rey 
{ 200 71} "0534 . r os 
f » “097 50 fl *0432 
50 704 ae «: x ( 100 81 0267 
995 6 100 7t 0263 66k 7 \ 150 | 8! +0227 
° 150 73 “0281 ( * > aan 
200 74 “0303 200 | Sig O24 
50 73 | 0285 50 Ss -G8e4 
_ ; { = 75h «| 70265 $29 7 § — | pod an 
s . ) 150 | 78 =| «= 0285 iF | y a 
200 «| 79 | +0287 ) 3 25% 
| Temp. of air, | eammeganersk. aes — 
| 61 | | TaBLE XI.—Brass Bearings with Recessed Faces of Magnolia Metal. 





Equal Pressures on Opposite Sides of Journal. Length of Bearing 


. ‘ Surface in ; i i i ral Section, 5 sq. it 
TABLE I1L.—Length of Bearing Surface, Ln.; Diameter, Lin ee a See SAR, 2a Se 
iametral Section, 1 sq. in. — _—— - 
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TaBLE VII.—Length of Bearing Surface, lin. ; diameter, lhin, 
Diametral Section, l4in.—6th August, 1889. 


TaBLE X.—Length of Bearing Surfuce, 2in.; Diameter, Qin. 
Diametral Section, 4 sq. in.—-15th August, 1889. 


2ie ls 2; ss 
: 100 70 “0291 } , 79 03% 
664 16 ~ 150 7 “0214 249 16 150 81 -083l 
( 200 74 -0201 ( 200 84 0326 

50 743 | “0321 ( 5 82h +0358 

995 16 = = 373 16 : o. = a 
( 200 80 | -0198 ( 200 94 “0309 
( 20 81 | +9976 ( 2 06, “0346 

100 82 | -0169 ae j 7 025 
1327 16 + 150 85 | +0168 198 16 150 102 “0245 
( 200 90 | -0165 | ( 200 108 “024 

(ie |e fi Hae 

‘ 100 95 ~0224 : } ; 0257 
1659 a6 150 99 0206 622 6.) 150 128 0251 
( 200 104 “0202 | { 200 129 “0201 

Temp. air, 65° | Air temp., 70° 





TaBLE XII.—Brass Bearings with Magnolia Metal Lining. 


Length, 2hin.: Diameter, 2in. Temperatures and Coefficrents 


of Friction with Different Ouls (Price and Co.). 





Pressure, 1991b. = =| ~=—~—S@Pressure, 3980 1b. 
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TaBLE XIII.—Same Journal run Dry (without either Oil or Water). 
Air Temperature about 65 deg. 


total | Pressure, Ibs. | Revolu- |Tempera-| Surface | Coefficients 





rsq.in. j|tionsper; ture | frictional of 
ieeuinias of diam. eect. | minute. | Fah. | force. friction. 
| ¢100 | 1 | 7 “0713 

995 99°5 | 41290 | 1015 | 66 "063 
(150 | 102 | 61h “0613 

| 

| ¢ 100 | 109 185 | 0929 

1990 199 { 150 | 118} 165 | “0829 
2085 298°5 100 | 127 =| 238 “0780 








In these tables, fourteen in number, are fully given the useful 
results of these tests. The reason why odd numbers of pounds, 
like 497°5 or 2487°5, are found in the columns of pressures, is 
that each reading of the pressure scale has to be corrected by a 
constant multiplier found by the careful calibration of the large 
spring. For instance, the above numbers are the corrected 
representatives of the scale readings 500 and 2500. The 
intensity of pressure is in each case found by dividing half the 
total pressure (= the pressure on one side of journal) by the 
product of length by diameter. What is tabulated as the “coeffi- 
cient of friction” is the quotient of the actual frictional force by 
the total pressure. This is what is usually taken as the coeffi- 
cient in experiments on the friction of cylindric bearings, and 
therefore the present coefficients are fairly comparable with other 
published results. But it should be remembered that the real 
coefficient of friction is always less than the above quotient, 
because the actual total friction-producing normal pressure is 
greater than the “total load.” This “ total load” is the vector 
sum or resultant of all the elements of pressure bearing on the 
cylindric surface, whereas the real friction-producing total 


| pressure is the arithmetic sum of these elements. Ina perfectly 
| fitting pair of bearings a theoretical calculation gives the ratio 


of these two as! ; the true coefficient of friction, as calculated 
| cd 
| theoretically on the hypothesis of perfect fit between bearing 
| and journal, would therefore be the tabular value multiplied by 


; = ‘7854. 


| To make a fair comparison between these results and others 
| obtained by the use of other styles of machine that have been 
designed for the testing of journal friction it is necessary to 
bear in mind certain differences. In the “conical pivot bearing” 
style of machine, used by the Government of the United States 
in the Navy-yard, New York, it is difficult, if not wholly impos- 
sible, to make any calculation of the whole pressure coming on 
the conical surface, the transverse or radial components of 
pressure bearing a very uncertain ratio to the whole or resultant 
pressure, or to theaxial components. In those forms of machines 
in which the pressure is applied by hanging a load upon the 
bearing, there is a liability to error in the direction of making 
the coefficient of friction smaller than it really is, In Mr. 
Tower’s machine the load is hung from a knife edge about 5in. 
away from the centre of the journal. Now, it would require 
very delicate apparatus to detect a deviation of ;}in. of this 
knife from the vertical through the centre. If the load be 
5000 lb. this deviation of ;},in. would mean an unmeasured 
moment of 50 inch-pounds tending to balance the friction. 
Now, this might very well nearly equal the whole of the real 
frictional moment, leaving only a small portion of it to be indi- 
cated on the recording apparatus relied on. d ’ 
Another objection to this form of machine is, that it necessarily 
bendsthe journal. The journal may be large and stiff, but a certain 
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amount of bending is unavoidable ; and an extremely minute 
amount of bending is sufficient to wholly alter the distribution 
of pressure along the length of the journal, Although the 
intensity of the pressure may be said to be, say, 500 lb. per 
square inch, it may actually vary from 100 to 1000 or more at 
different points of the length. No such error exists in the form 
of the machine employed in the present investigation. Again, 
it should be remembered that a thermometer laid in a dry metal 
hole—as is usually done—indicates a less temperature than that 
of the metal it touches. In the present tests the pockets being 
filled with mercury, the temperatures read were the true tem- 
peratures of at least those parts—the centres—of the bearings 
in which the pockets were drilled, The temperatures at the out- 
side surfaces of the bearings exposed to contact with the air 
must have been, of course, at lower temperatures than those 
recorded in the tables. In Mr. Tower’s machine the pressure is 
applied only to one side of the journal, and the other side runs 
continuously through a cooling and lubricating bath of oil. This 
condition may approximate to that of railway wagon and car- 
riage axles, but is not commonly met with in ordinary machinery. 
The advantage that a bearing in this condition would have over 
one continuously exposed to the full pressure all round in a con- 
test to show low coefficients of friction and low temperatures, 
is too obvious to need explanation. The coefficients obtained by 
Mr. Tower in this machine are much lower than any that the 
writer has ever found with any metal, or with any oil, in the 
machine used for the present experiments. Nevertheless, thou- 
sands of tests have been made in it during the last four years, 
and it has always shown a delicacy sufficient to indicate the 
smallest variation of the friction, as stated at the beginning of 
this report. The accuracy of its readings has also been tested 
periodically and found to remain undiminished, The same results 
as are shown in the first eleven tables are also shown, perhaps 
more plainly, by meansof a set of eleven diagrams, Nearly without 
exception these curves preserve an invariable character. As the 
intensity of pressure or the velocity increases, the cvefficient of 
friction falls to a minimum, beyond which it rises once more 
with further increase of pressure or velocity. These are almost 
invariable characteristics of such curves, so long as the same 
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a pressure as 1660 lb. per square inch was used, this result is a 
very remarkable one. On the 7thof August the same bearing 
was tested for friction with the same pressure. The results are 


still better. They are :— 

Revolutions Air Run before read- Bearing Friction 

per minute, temp. ings taken. temp. coefficient. 
Pee 66. 20 mins, o 8 *O117 
20) 66. 1 , 82 «- 0109 


Sperm oil used at rate of ‘34 oz. per hour. 

Another similar test was as follows:—Durability test August 
8th, brass bearing with Magnolia metal lining :—Length, 2sin.; 
diameter, 1l}in.; total pressure, 4975 lb.; intensity of ditto, 
664 1b. per square inch; speed, 150 revolutions per minute; 
length of run, two and a-quarter hours; sperm oil used at the 
rate of ‘375 oz. per hour ; air temperature, 67 deg. Fah. 

Time from start, mins. .. 15 30 45 60 75 90 105 12) 135 
Temp. Fah, .. .. .. 124 152 173 178 181 183 184 184 182 
Here the maximum, namely, 117 Fah. above air temperature, 
was reached one and three-quarter hours after the start, when 
the temperature of the metal began to fall slightly. The same 
bearing with same pressures when tested afterwards for friction 


ave :— 
a Air Revolutions Temperature Friction 
temperature. per minute, o ng. coefficient. 
ae 65 3s ae AE ow 6 oe we +. 0337 
Wi 6s - 134deg. .. «+ 0375 


Sperm oil used at the rate of *375 oz. per hour. 

As already mentioned, although sperm oil has been used as 
a standard lubricant in these experiments, this is not considered 
the best. Therefore, measurements of friction and temperature 
have been taken with a number of different approved machine 
oils, These have all been taken on the brass journal 2}in. by 
2in. diameter, and in each case under four different conditions 
of speed and pressure—namely, pressure of 2000 Ib. and 4000 Ib. 
| and speeds of 100 and 200 revolutions per minute. The results 
| are embodied in Table XII. The oils are of Price’s manufacture, 

and are therefore presumably of the best quality obtainable. 

| In the same Table XII. are given the results of running the 
| bearing with water only instead of oil, fed into the bearing at 
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PROFESSOR SMITH'S TESTING MACHINE. 


quality of oil is used as a lubricant. A peculiarity of Magnolia 


metal seems to be that, with very low velocities and with very 
low intensities of pressure, the coefficient of friction is apt to 
be abnormally high; but the rate of decrease towards the 
minimum is in each case remarkably rapid. The minimum 
values of the coefficient are really very good indeed. The tem- 
perature is, of course, one of the most important things to 
consider in the good working of a bearing. It is satisfactory to 
note that the elevation of bearing temperature above that of the 
surrounding air is, under all ordinary conditions, extremely low 
with Magnoliametal. A leading and mostimportantcharacteristic 
of Magnolia metal is its durability. Most of the bearings tested 
wererun nearly continuously for several days, and oneof them, viz., 
2in. by 3in., foroveraweek. Within thelimitsof theseexperiments 
it would be true tosay that the longer it is used and the more severe 
the duty imposed upon it, the better becomes the condition of 
the Magnolia metal bearing. It shows no tendency to rise in 


temperature with prolonged use, and its surface becomes more | 


and more smooth and glassy. To test these points special 
experiments were made as follows :—-Durability trial, 3lst July, 
brass bearing with Magnolia metal lining; length, 2hin.; 
diameter, 2in.; total pressure, 4975 1b.; intensity of pressure, 
49741b. per square inch; speed, 150 revolutions per minute ; 
length of run, 1 hour 50 min.; air temperature, 64 deg.; sperm 
oil used, at rate 14 oz. per hour. 
Time from start, mins. Shortly after start. 15 80 45 60 75 105 110 
ee ree ee | 218 215 202 200 235 226 218 
Here after initially rising to 157 above the temperature of 
the air, it steadily fell again for an hour, when it once more 
temporarily rose—probably owing to a temporary stoppage of 
the oil hole—and then again steadily fell. Next day the same 
ing was tested for friction with same load, viz., 4975 lb., 
with these results :— 


Revolutions Friction 
per minute. Temperature. coefficient. 
TD ew ce te ce ce ce MB ie 0263 
oe « 14.. 0224 


Sperm oil was used at the rate of 1 oz. per hour. 
_ On the 6th and 7th August a similar test was made with an 
intensity of of 16601b. per square inch. Durability 
trial, August 6th, solid block bearing of Magnolia metal ; length, 
lin.; diameter, 1}in.; total pressure, 4975 1b.; intensity 
pressure, 1659 lb. per square inch; speed, 150 revolutions per 
minute; length of run, 2 hours 45 min.; temperature of air, 
66 deg. Fah.; sperm oil was used at rate of ‘29 oz. per hour, 
Time from start, mins, 0 15 30 45 60 75 90 105 120 135 150 165 
Temp. Fah... .. .. 66 89 97 108 100 109 114} 125 127} 126 130 182 
Here the temperature rose very slowly and steadily, being 
only 66 Fah. above the air temperature at the conclusion of a 
two and three-quarter hours’ run. Considering that so extreme 


the rate of forty drops of water per minute. With 2000 lb. 
pressure and 200 revolutions per minute, the temperature was 
only 81} deg. Fah., i.¢., only 15} deg. above that of the air, and 
the coetficient friction only °0196. 

The journal was then run perfectly dry. .Of course, the 
friction was found to be greater than when lubricated ; but with 
3000 lb. pressure the temperature was no more than 127 deg., 
or 61 deg. above that of the air, and the coefficient of friction 
0780. The full results of this test are inserted in Table XIII. 

The general conclusion at which I arrive from the experi- 
ments is that Magnolia metal is a very excellent material for 
bearings; that its special good quality appears more particu- 
larly when subjected to intense pressures, such as could not be 
borne by other metals without firing or melting; and that, 
under very trying circumstances, the Magnolia metal may be 
trusted to remain cool, that is, at a temperature which does 
not interfere with good working. 

Descriptive references to diagrams.—A A, driving pulleys and 
shaft; B, test journal, being a pin of desired diameter screwed 
into end of shaft A ; C C, opposite half bearings of metal to be 
tested, each half being pressed against pin with same pressure ; 
D, steel tube or barrel containing strong spiral spring. by which 
| the journal pressure is applied ; E, screw by which spiral spring 
| is compressed ; F F F, worm-wheel, worm and hand-wheel 

gearing, for compressing spiral spring ; G G, suspension rod, by 

which entire weight of apparatus is accurately balanced ; H H, 

lever to which suspension rod is attached ; I I, stops between 
| which lever H should be kept floating ; J, counterpoise weight, 
| adjusted on lever until weight of apparatus is nicely balanced; 
| K! K? K? K+, silk cord, by which equal and opposite pulls K? 
| and K* are applied to the apparatus to balance the turning 
| moment of the friction; L' L? L3, three small guide pulleys, 
over which cord K runs; M, Salter’s spring balance, by which 
tension is applied to the cord K, and which measures this ten- 
sion accurately ; N, nut by which the spring balance M is pulled 
up; T, two thermometers dipping into mercury pools in the 
two half bearings to read temperature of same. 








ELECTRICAL ENGINEERING IN AMERICA.? 
By G. L, ADDENBROOKE, Associate, 


THE last eighteen months or two years in America have been 
much more characterised by commercial and industrial progress 
with already existing types of plant and apparatus, than by a 

ber of new inventi Inventive ability seems to have been 
more concentrated on improving and elaborating already existing 
inventions, than on the evolution of new forms and ideas, The 











1 Extract from a paper read before the Institution of Electrical Engineers. 





leading reese of machines and apparatus are all well known to 
you, and have been so fully described and illustrated that to 
enter into a minute account of them now would only be to 
traverse old ground. I therefore propose to devote myself this 
evening to central station, construction, and internal work, and 
the application of electricity to tramway and other industrial 
purposes. Finally, I propose to make a few remarks on the tone, 
policy, and aims of American electrical engineers, and those com- 
mercially interested with them in advancing the application of 
electricity. My visit to America was not quite of the ordinary 
character, as I came through on my way from Australia, and con- 
sequently had to traverse the whole breadth of the continent before 
reaching the better known towns on the eastern coast. I was thus 
able to make a general, if rapid, survey of what is going on in the 
Far West and in towns remote from the manufacturing and engi- 
neering centres, as well as in New York and some of the larger 
cities. 

Overhead work.—Throughout the Continent, from shore to shore, 
the main thing that forces itself on the observer is the prevalence 
of arc lighting. Hardly any what we should call moderate-sized 
village outside the oil region appears to be without its arc lamps. 
Arc lamps, when used for public lighting, are usually fixed on 
poles from 20ft. to 40ft. high, according to the caprice of the 
parties interested in their erection; or they are slung from the 
corners of intersecting streets, in which case they usually hang 
low down ; or the tower system is adopted. When posts are used, 
they are of rough pine, never painted, often out of the straight, 
and warped or bent. If the lamps are fixed, iron spikes are 
usually driven at intervals on each side of the pole, starting 
about 8ft. from the ground, and forming a sort of ladder by 
which to reach the lamp. During my whole journey from San 
Francisco to New York I can hardly recollect seeing one ship- 
shape, neat, and smart-looking post, whether for carrying arc 
lamps or for any other electrical purposes. Everything has a tem- 

rary and expedient look about it, which is very offensive to 
inglish eyes. Creosoting does not seem to be practised, and 
the only protection applied to the poles which I saw anywhere, 
consi of boards fixed round the base and reaching about 
6ft. high; but this protection was, I think, only applied 
to large poles carrying circuits or telephone wires. The 
lamps themselves are always entirely without ornamentation, 
and are usually very roughly fixed on the poles. If the 
globes are not clear glass they are usually onl Eghtly frosted, 
so that the light glares in one’s eyes in all its nakedness, 
When the lamps are hung over the centre of intersecting 
streets, four wires are brought down from the corners of the neigh- 
bouring houses, the lamp hangs from the centre, and is lowered 
and raised by a pulley and cord. e wires from which the lamp 
hangs, the cord, and the leads all festoon about in accordance with 
the chapter of accidents, and look, as we should think, both slip- 
shod and untidy. The only relief to this state of things is afforded 
by the towers. These towers are usually erected at the intersection 
of streets, with the four legs at the four angles of the pavement. 
They are constructed of exceedingly light ironwork. Tapering 
gracefully upwards to a great height, they are at any rate neat 
and not uninteresting-looking objects in themselves, and certainly 
form very definite landmarks. Three or four arc lamps hung 
round the top of one of these towers shed a sufficient light over 
a great area where the houses are not high. With this method of 
distribution a 20-light machine can be employed to great effect, 
especially as in country towns and villages, where these towers are 
chiefly ry pm, the object is rather to make darkness generally 
visible, if I may so express it, than to provide bright illumination 
in well-defined places. By using the tower method one’s eyes are 
not dazzled by the brightness of the light, which is so much the 
case with lamps at a low level. In my own case I used sometimes 
at night to get quite an irritated feeling when walking about, if at 
all tired, from the incessant glaring in one’s eyes of naked arc 
lamps, and the impossibility of finding rest anywhere. I men- 
tioned this effect to two or three Americans, but they did not seem 
to notice it. 

Important, however, as the public lighting is, in the large towns 
it occupies a comparatively inconspicuous place in comparison with 
the numbers of lights used for illuminating stores, saloons, hotels, 
restaurants, and all sorts of public buildings. Arc lamps are so 
lavishly used in these places, both inside and out, that the prin- 
cipal streets are often literally a blaze of light. There were, as far 
as I could ascertain, about arc lamps in nightly use in San 
Francisco, 3000 in Chicago, and I understood that were shut 
down in New York while I was there, owing to the accidents which 
had taken place, and of which so many accounts have been pub- 
lished. The majority of the arc lamps used outside are fixed b 
means of light iron rods projecting from the buildings, unk 
some, of course, are hung. The circuits feeding lamps hung either 
inside or outside of a building, either run direct from the nearest 
poles on each side of it, thus making an angle over and across the 
pavement which is very unsightly, or a sort of barrel-shaped glass 
insulator is used. This insulator has a hole through the centre 
and a groove round the middle of the outside, The wire coming 
in one direction is through the centre of the insulator, 
turned back on itself, and made off ; the wire in the other direc- 
tion is round the outside, and also made off on itself ; the 
two ends of the loop are then carried to the lamp, through which 
the circuit is completed. Nearly all the wire I saw was insulated 
with ‘‘underwriters’ insulation.” Where lamps are used inter- 
nally, this is often carried through wooden window frames and 
such other like places without any further protection or care. 
Once inside, the wire is carried along ceilings and walls quite ex- 
posed, but separated about 3in. by small wooden cleats, Some- 
times instead of cleats small white porcelain insulators are used. 

As far as I could learn, it is the invariable custom for all com- 
_— to run, fix up, and entirely look after the lamps they operate, 

he customer simply pays a rent for the use of the lighted lamp 
of so much a week, month, or year, as the case may be, and has no 
further trouble of any sort. The rates differ according to the 
time the lamps are to be in use each night. To see that the lamps 
burn properly, linemen promenade the streets all night, and are 
supposed to see every lamp on their circuits at certain intervals. 
The circuits themselves are almost invariably carried on poles 
erected along the edge of the kerbstones. A fair estimate of the 
average height of these posts is, I think, about 30ft.; of course, 
some are much more, and many less. Long wooden cross arms are 
fixed near the top of the poles, carrying from two to six, and even 
eight, insulators on each arm. These arms are not so strong as we 
should make them for the purpose. Owing to the length of the 
arms, and to their not being very securely fixed to the poles, the 
weight of the circuits often pulls them out of the horizontal. To 
see a warped and bent pole, set crookedly in the ground, and with 
the arms at various angles with each other, and the wires on it 
all hanging in different curves, seems about as dismal and woe- 
begone a piece of engineering as can well be imagined. I must 
make some exception, however, in the case of the Thomson- 
Houston Company in New York, who, at any rate, had got 
light iron stays attached to the poles and arms, at an angle so 
as to give more support to the arms and keep them in their 
places. The insulators are supported on the arms by wooden pegs, 
which have a screw thread cut on the part that projects. On this 
one of the ordinary green glass insulators is screwed. Green 
glass insulators are used for every purpose in America, whether 
for electric light, telegraphs, or telephones. They are very cheap, 
and answer the purpose well. Still, the effect of green glass 
insulators on arms painted a dull red, fixed on bare poles from 
which the bark has just been stripped, is not «sthetic. The 
majority of the poles for circuits have no steps provided for 
ascending them. On the frequent occasions when it is necessary 
to go up to the top to make alterations or add new circuits, the 
linemen use climbing irons. The tearing of the wood by the spikes 
of these climbing irons gives the poles a jagged and -out 


fra 
ap nce from top to bottom. One could fancy they eed to the 
habitation of some immense squirrel, 
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The Americans nearly always use solid wire for running their 
circuits, covered, as I have mentioned already, with underwriters’ 
insulation. Little trouble is taken to keep the various circuits on 
one pole in regulation with each other, as long as they do not 
touch. Indeed, the whole construction of the poles and arms is so 
flimsy that no great strain could be put on the wires. The poles 
themselves are fixed at short intervals, often not more than 
thirty yards apart, and seldom above sixty. The circuits are rather 
hung up on the poles than run, in the sense an English lineman 
attaches to the word. Separate suspenders I never saw used, 
except for telephone cables. For alternating i d t circuit 
of 1000 volts several separate cables of small size are also used, 
instead of running a large one with suspenders, as has been the 
custom here. 

What I have just said about short spans for electric light work 
also applies to telephone and telegraphic work; the spans used in 
this work are generally also short. In the latter case, since the 
wires are light, they are run pretty taut without putting much 
strain on the arms, so that there is not much sag. Wires run in 
this way are, of course, not so liable to sway about as long spans 
are in high winds, and make intermittent contact or get over- 
lapped. Further, the wires, being run along the streets, are 
protected from high winds in a great measure, and are not parti- 
cularly exposed to them, as our over-house work is. This method 
of erection, therefore, rough as it is, and notwithstanding 
the enormous number of wires which are often suspended from 
one = gives an i ity from contacts and accidents that an 
English engineer at first can hardly understand or appreciate. For 
leading in wires into houses, or for putting on extra wires on a 
pole—in fact, for pee purposes of the sort—a block of wood is 
used the lower end of which is cut off at an acute angle, the upper 
being cut away and turned down, and a screw-thread cut on it to 
carry an insulator. When the face of the angle is fixed against 
the side of a house or a pole, and a spike or screw put through it, 
the insulator projects somewhat, and forms a support for making 
off the wire. The whole thing is of the cheapest description, 
but, nevertheless, seems to answer its purpose. Wires are led 
in from the outside with much less care than is generally 
used in England; and this _— also to telephone and 
telegraph work. It often puzzled me how they worked at all 
after they had been put up a few months. But the fact that the 
climate is much drier, and fine rain not so frequent as here, has 
no doubt a great deal to do with it. In the case of are light 
circuits entering and coming out of houses, and worked in series— 
as they always are—it is, of course, a material point that although 
the difference of potential between the circuit and the earth may 
be 3000 volts, yet the difference between the outgoing and incoming 
wire is only some 50 volts, so that the tendency of the current 
to break across the leads is really small; again, the chance of 
the current going to earth on dry ceilings and walls is, when one 
comes to look into it, not great. Thus, notwithstanding the rough 
character of most American work, and the poor insulation of the 
wires, in this class of work there is a greater freedom from faults 
and a higher margin cf safety than one would at first imagine. 
The only place where the margin of safety is really low is where 
the wires enter buildings. 

I have now, I think, gone over all the main points ‘n arc lighting 
construction work. Construction work for alternating currents is 
generally carried out on much the some lines as for arc lighting ; 
the only difference is that in the latter case converters are stuck 
against the outside of buildings instead of are lamps, which, of 
course, are in oT instead of in series. A rough hole is 
knocked through the brickwork just under the place where the 
converter is fixed, for the secondary leads, which are slipped 
through a couple of rubber tubes and carried inside. But little 
attempt is usually made to execute this part of the work in what 
we should call a neat or workmanlike manner. 

Let us now make a résumé of this branch of the subject. There 
are in America now, I believe, more than a quarter of a million arc 
lamps in constant use. In the large towns these arc lamps are fed 
by machines equal to keeping going fifty or sixty lampseach. Out- 
side a central station, supposing it to be for 1000 lights, we shall 
find tall and untidy-looking poles 30ft. or 40ft. high. At the top 
these poles will have four or five cross arms, each carrying six or 
eight insulators. These poles will be continued along the neigh- 
bouring streets at intervals of thirty to sixty yards, according 
to circumstances. Every here and there a circuit will leave the 
rest for the side of a neighbouring house, supply one or more 
lamps, being run in the latter case along the face of the houses, and 
then return again at the next pole. Ora circuit may jump across 
the street, supply a lamp or two, and then return again to the 
nearest pole on the side it first started from. Here and there one 
or two circuits will leave the main line of poles altogether, and turn 
up a side street; in this case the poles in the side streets are 
generally smaller, It is surprising the length some of the arc 
circuits extend in this way—not unfrequently over a dozen miles. 
As all the machines in a station are usually of the same size, and 











As the class of cable which is being largely laid down in 
these conduits, the conductor consists of seven strands of No. 16 
copper. These are insulated by a layer of a hard but somewhat 
flexible material, containing, I belisve, some rubber in conjunction 
with other materials, but the complete material is cheaper than 
rubber used alone, The thickness of this material surrounding the 
conductors is ;,th of an inch. It somewhat resembles ebonite, and 
is of a consistency to stand rough usage and hard wear. It will be 
interesting to see how it lasts in practice. I must say it seems to 
me a very suitable material for the purpose for which it is intended ; 
and as far as insulating qualities go, I was able to see the record of 
tests of a good deal that has been laid, and they were excellent, 
going up to several thousands of megohms per mile. The insulat- 
ing material is covered with a lead pipe about th of an inch thick, 
and containing, I believe, a percentage of tin. These lead-covered 
cables are usually jointed at each manhole, and a little slack left 
on them there. The jointing is done bya special system, and when 
it is complete electrically the two lead tubes are drawn together 
over a small bit of brass tube, which protects the point of junc- 
tion; they are then “wiped” together with a hot iron like an 
ordinary plumber’s joint. No doubt this work is heavy and 
expensive, but it looks as if it should last when once put down. 








AMERICAN ENGINEERING NEWS. 


Vacuum brake for street railway cars.--On the electric street rail- 
way at Newport, R.I., a vacuum brake is being used on the motor 
cars instead of the ordinary hand brake. The Eames brake is 
used, having proved so successful in the rapid handling of heavy 
trains with short stops on the New York elevated railroads and 
elsewhere. The brakes are applied by means of a flexible dia- 
phragm on the brake chamber. This diaphragm is attached to the 
pull rod, and the vacuum is obtained by means of a small pump, 
operated by the car axle, which maintains the vacuum in the reser- 
voir. A three-way cock at each end of the car connects the brake 
chamber diaphragm with the vacuum reservoir or with the atmo- 
sphere, at the will of the driver. The towed car is fitted with a 
brake chamber and re, the necessary brake gear, and hose 
couplings, so that the driver of the motor car can apply the brake 
simultaneously to all the wheels of the train, a feature of especial 
importance on lines having a large traffic and steep grades. 

he Brooklyn wuterworks.—The extension of the waterworks at 
Brooklyn, N.Y., has been in contemplation for some years, but 
nothing definite has been done until recently, when proposals were 
received for the construction of the necessary works, which are in 
eight sections:—(1) 48in. delivery main from the proposed storage 
reservoir to the new pumping station at East New York, with a 
36in. delivery pipe from the reservoir to the present conduit; (2) 
storage reservoir, and pipe lines connecting therewith ; (3) culverts 
and 48in. cast iron pipe, branches and special castings for the force 
main from the Milburn pumping station to the new storage 
reservoir; (4) engine-house, boiler-house, and stack for the new 
pumping station at Milburn; (5) pumping plant at the Milburn 
station; (6) Milburn supply ponds, pump well, and conduit; (7) 
Newbridge supply pond and conduit; (8) Ridgewood and Massa- 
pequa supply ponds and duit. The pumping plant.will include 
three compound engines of 10,000,000 gallons capacity per 
twenty-four hours, and one compound engine of 4,000, gallons 
capacity. The water is to be delivered to the reservoir through a 
48in. force main about 7000ft. long. The static lead is about 43ft. 
The present supply is from reservoirs of 160,000,000, 20,000,000, 
and 1,000,000,000 gallons capacity, supplied by surface water and 
an extensive system of driven wells, The pumping capacity of 
the main station is 60,000,000 gallons per day. ere are 397 
miles of mains, with 79,073 taps, 3705 bydrants, and 2020 meters. 
Ordinary pressure, 40lb. per square inch. The population is 
about 775,000, and the average consumption 46,275, gallons per 
day, but in hot and dry weather the consumption comes dangerously 
near to the capacity of the present supply. 

Electric search lights.—A new form of electric search light for 
ships is being brought out, in which, by means of a condenser, a 
powerful beam of light is thrown from the projector. For navi- 
gating rivers, however, tke condenser need not be used, so as to 
give a more diffusive light and one of great spread, to sweep the 
whole surface of a river when running at night. In foggy weather 
the projector may be turned to a vertical position, throwing a 
vertical ray three-fourths of a mile high, which it is claimed can be 
seen at a distance of a quarter of a mile. In clear weather this 
vertical ray is visible at a distance of eighteen miles. Red and 
green slides may be fitted for signalling. e cost is only 300 dols. 
or 450 dols. for lights of 4000 or 8000-candle power. Two steamers 
of the Stonington line, running on Long Island Sound, have been 
fitted with this light ; another to a coasting steamer running up 
rivers, and another toa wrecking steamer, 

Electric headlights for locomotives.—The use of the electric light 











are run at the same speed, when the circuit is long the ber of 
lamps fed off a nominal 60-light machine may perhaps have to be 
reduced to forty-five to allow for the resistance of the leads. As 
you are aware, some of these arc machines are now used on power 
circuits in the daytime, which forms a very welcome source of 
extra revenue. 

I trust I have not wearied you by a too minute description of 
this, a not very interesting part of electrical engineering in 
America ; but I was anxious to convey as clearly as I could on 
what a remarkably simple and crude basis almost the whole fabric 
of American electrical engineering in this particular at present 
rests. For I think I am not overstating facts in saying that at 
least nine-tenths of all the electrical work in America—putting 
aside isolated plants—is carried out, as far as the construction work 
is concerned, in the manner I have described. In all this portion 
of the work I saw next to nothing which showed particular inge- 
nuity, skill, or brilliancy of idea. Simple and crude means were 
everywhere used to effect in a rough and crude manner the end 
desired. In the means employed there is little to excite either 
admiration or interest. The interest lies in the fact that in such 
a simple and elementary manner so much has been done, 

Underground work,—Turning now from this branch of the sub- 
ject to underground work, I must confess that I had a good deal 
of difficulty in getting really accurate and reliable information on 
this subject—at any rate, of a comparative character. The Edison 
Company have, of course, buried their wires all along, and their 
three conductors enclosed in an iron tube, run solid, with insulat- 
ing material inside, are well known. As far as I could ascertain, 
the various systems of conduits have not proved very successful so 
far, and, since the proof of the pudding is in the eating, the fact 
that the Subway Company in New York are, I believe, ane: down 
iron pipes entirely—at least, they were in every place I saw work 
going on—points to this conclusion. The system of construction 
tor underground work at present being carried out in New York is 
as follows :—Manholes at convenient distances are made in the 
roadway—not, as a rule, in the pavement, but just on the rise of 
the road and clear of the gutter. These manholes are circular, 
and are covered by a heavy iron lid. Below the manhole is a bell- 
shaped pit, 8ft. or 9ft. deep, and bricked round, and of sufficient 
size at the bottom for a couple of men to stand fairly comfortably 
to work. Iron pipes, such as are used for water or gas, are laid in 
the ground from one manhole to thenext. I understand that each 
electric company will, asa rule, have a separate pipe, so that if 
there are several companies running along the street, they will each 
requirea separate line of piping opening into the manhole. There will 
therefore often be several pipes entering at each side of the man- 
hole. These pipes enter the manhole at such a height as, roughly, to 
come between the hips and breast of a man standing on the bottom 
—at a height, in fact, to bring them in a fairly convenient position 
for working. The cables are drawn through the iron pipes in the 
ordinary way. Branches are taken from the manholes under the 
roadway and pavement to any house between the manholes 
requiring current. 





for | tive headlights has often been suggested, and several 
experiments have been made. Recently some new and improved 
arrangements have been devised, and are being given a trial. The 
Pennsylvanian Railroad has ordered ten engines equipped, and the 
Vandalia Railroad has ordered three, with the intention of adopting 
this system, if it proves successful. The plant consists of a 3-horse 
power four cylinder engine and dynamo, weighing 700 lb., placed 
on the extension smoke-box between the smoke stack and head- 
light. An arc light is used. Twelve telegraph poles can be seen, 
and a dark car on the track ata half-mile distance; switch targets 
at 1000ft. It is thought that, except in very foggy weather, any 
obstruction can be seen far enough ahead to enable a train running 
at forty-five miles an hour to be stopped. 

Electric lighting,—¥From time to time there is discussion of the 
question of the advisability of cities owning and operating their 
electric light systems, in the same way as waterworks are frequently 
owned and operated, especially as in many cases the electric light 
a?" may be operated in connection with the waterworks plant. 

far, however, this practice has been adopted -_ to a very 
limited extent. At Marquette, Mich., a municipal plant has 
recently been put in operation. The city has long owned its 
waterworks plant, from the revenue of which the operating 
expenses, the interest on 175,000 dols. indebtedness, and the cost 
of considerable improvements, were paid. It, therefore, occurred 
to the authorities that there would be equal economy in the 
municipal ownership of the lighting plant. The water power at 
Bead River Falls, thirteen miles distant, was utilised for the 
om pa and the entire cost of the plant, including 400 acres of 
and along Bead River, and wage eneg | several other water powers, 
was about 150,000dols. The plant has a sufficient capacity for 
sixty street lamps of 2000-candle power each, and a large number 
of arc and incandescent lights for commercial and domestic use. 

Gas lighting.—The city of New York has recently advertised for 
new proposals for gas lighting for streets and public buildings. 
The gas is to have an illuminating power of not less than 18 sperm 
candles when tested on the improved form of the Bunsen photo- 
meter, by a Sugg-Lethby 15-hole Argand burner, calculated on a 
consumption of five cubic feet of gas per hour. The regular daily 
tests, however, will be made with a burner that will obtain from 
the gas the greatest amount of light, and practicable for use by 
the consumer, and consuming at the rate of five cubic feetof gas per 
hour. The testing conile call be of sperm of six to the pound, 
and consuming, as near as possible, 120 grains of spermaceti per 
hour, and no candle shall be ased for testing which consumes less 
than 114 or more than 126 grains of spermaceti per hour. As 
regards purity, the gas shall be free, within limits not injurious to 
the public health, from ammonia, sulphuretted hydrogen, and other 
jor sane and noxious compounds. 

Pneumatic railways.—Another form of street railway has been 
brought out, which is almost an exact reproduction of the pneu- 
matic system proposed many years ago for the Great Western 
Railway (England). An air pipe or main 6in. diameter is laid 
between the rails, with a slot in the top having a flexible tight- 








fitting cover made of a chain of metal pete. The piston is 
double, having two leather-covered piston heads 2ft. apart, with 
the shank from the car fastened to the bar between these two 
heads. A peculiarly shaped plate or coulter on the shank lifts up 
the cover of the slot as the car moves along, and the cover falls 
back in place, so that the slot is never open behind the rear piston 
head. Compressed air pressure in the pipes drives the piston, and 
with it the car. The inventor proposes to apply his system to 
ordinary railways, but proposes to use an overhead pipe and over- 
head rails, from which the cars would be suspended. The accom- 
plished fact of the transmission of comp air for long distances 
is cited by the inventor, and he claims to have special meuns to 
reduce the waste of air to a minimum. 

The Canadian Pacific Railway Company has under contempla- 
tion the construction of an inland basin at Montreal, in co-opera- 
tion with the Harbour Commissioners, with elevators and store- 
houses. The railway company states that it has been compelled 
this year to refuse 10,000 cars of European freight from Western 
States, owing to the want of harbour accommodation at Montreal 
to handle it. The cost for this work is estimated at about 
6,000,000 dols, 

A Mexican railway.—The Department of Public Works of Mexico 
is said to have granted a concession for a new line of railway run- 
ning from the United States frontier to the Guatemala frontier, 
and connecting with a line now being surveyed to the City of 
Guatemala. e Mexican Government will give a subsidy of about 

dols, per mile. 

The Pennsylvania Railroad is making arrangements to put up 
its elevated structure through Jersey for its improved terminals, 
The work was decided upon some time ago, and during the past 
summer the masonry foundations have been completed, and a tour 
track structure is now to be erected. Two tracks will be built first, 
the present tracks being temporarily shifted to the north side of 
the streets. The total length of the elevated road will be 3000ft., 
and will cross all streets with a clear peresie | of not less than 13ft. 
At present the line runs for a considerable distance through 
Jersey on the street level, and the traffic being so heavy, the street 
traffic at the crossings is seriously interfered with, and many 
accidents have happened, especially near the depSt, where there 
are a great many tracks. The New York division runs through 
several towns on the street level, and it is now proposed to raise the 
road in some places, including New Brunswick, N.J. 

A transfer steamer has rage | been built to carry freight cars 
between the Pennsylvania Railroad yards at Jersey City and 
Wilson's Point on Long Island Sound for New England roads. The 
boat is 288ft. long and Saft. beam, with three tracks, accommodating 
nineteen of the largest size freight cars. She is fitted with two 
engines and feur boilers, and is capable of a comparatively high 








LIVERPOOL ENGINEERING Socrety.—The sixth ordinary meeting 
of this Suciety took place on Wednesday evening, the 11th inst., 
at the Royal Institution, Colquitt-street. Mr. Henry H. West, 
M. inst. C.E., took the chair, and there was a large attendance of 
members. After the customary routine business had been disposed 
of, Mr. Edward T. Ward, Assoc, M. Inst. C.E., read a a on 
‘*The Salt Industries of Cheshire.” He gave a concise and clear 
account of the geological position and probable formation of the 
salt beds, and then passed on to review the history of the ‘‘ work- 
ing,” “‘ winning,” and “ getting” of salt from the earliest historical 
times, in its two forms as brine and rock salt. A vivid description 
of the method of mining the rock salt and bringing it to the surface 
was given by the speaker, who also supplied a sketch of the manu- 
facture of ‘‘ white salt” from brine, ay with ee to 
methods of purification. The construction of salt pans, with their 
furnaces, flues, and stoves, was then described in detail, and Mr. 
Ward referred to the subsidences consequent upon the pumping of 
brine and the mining of rock salt, and in his concluding observa- 
tions he gave an account of the present state of the trade under 
the Salt Union, on which he ited in fav ble terms. An 
interesting di jon then took place amongst those present, 
turning principally upon economies in the process of manufacture 
and upon the construction of the pans, and a vote of thanks to Mr. 
Ward for his paper terminated the proceedings, 


Mason COLLEGE ENGINEERING Society, BIRMINGHAM. — At a 
meeting of the Mason College Engineering Society, held on the 
12th inst., Mr. J. T. Newman read a paper on ‘‘ Petroleum.” He 
described the various means adopted to utilise natural petroleum 
oil and petroleum refuse as fuel for boilers and for metallurgical 

rocesses, Special reference was made to the work of Mr. T. 

rquhart, the engineer in charge of the locomotive department 
on some of the Southern Russian railways, and the means adopted 
by him for applying the petroleum refuse—or residue left after the 
kerosine oil used for illumination has been distilled off—to the 
working of the locomotives under his charge. So successfully has 
this work been carried out, that since 1884 all the 143 locomotives 
and about 50 stationary engines in Mr. Urquhart’s department 
have been fired with petroleum refuse, The work of Mr. James 
Hoiden on the Great Eastern Railway also came under notice. 
The peculiarities of Mr. Holden's system are that the liquid fuel is 
used in conjunction with a small quantity of coal ; it can be used 
in ordinary locomotives without any practical interference with the 
existing arrangements of the fire-box, and the supply of liquid 
fuel can be cut off, and coal firing reverted to at any time, even 
during the course ofajourney. An important feature of the system 
is the injector used for delivering the guid fuel into the fire-box. 
One of these injectors, kindly lent by Mr. Holden, was exhibited 
at the meeting; it is fitted with an outer shell or case which 
makes it easy to remove the various interior cones at 
any time in a few minutes for examination or cleaning, and this 
without disturbing tbe steam or fuel pipe connections ; and in case 
of damage any part can be replaced at once by spare parts carried 
in the engine-driver’s tool box. Some interesting figures in connec- 
tion with the petroleum industry were given. he present annual 
production is about 2000 million gallons, of which about one-half 
is produced in the United States, The Caspian region of Baku 

roduces about 420 million gallons, and many of the wells have 
had to be closed because the oil cannot be taken away. CGallicia 
produces about 36 millions, Burmah about 7 millions, and Canada 
about 25 million gallons. The resources of Burmah and Canada 
are only just beginning to be developed, and it is impossible to tell 
what magnitude the trade will amount to when improved means 
of transport have been provided. In the basin of the Mackenzie river 
is believed to be the largest petroleum region in the world, but it 
is 400 miles north of the Canadian Pacific Railway. What this 

uestion of transport means was illustrated by the present case at 
=. The raw oil is worth about one penny per sixteen gallons ; 
when the kerosine oil has been distilled off there is left a residue 
of “petroleum refuse” amounting to about 70 per cent. of the 
whole, which is worth about 4s. per ton. It costs about £1 
per ton to take the oil by rail 600 miles, to Batoum on the sea 
coast. When the pipe line now being laid is finished, the oil may 
be delivered at the coast at about half this cost; and when the 
tank steamers of Messrs. Armstrong, Mitchell, and Co., with their 
powerful pumping machinery for loading and unloading the oil 
are in more extensive use than they are at present, we may expect 
the oil to be delivered in England at such a price as to enable it to 
compete with coal for many purposes, especially the firing of 
boilers and various metallurgical processes, for which its freedom 
from sulphur, &c., renders it particularly suitable. The supply is 
practically inexhaustible ; all that is wanted to make the trade a 
very great one is improved means of transport, and these are in a 
fair way of being provided. The paper was well illustrated by 
many diagrams, drawings, and photographs, lent for the occasion 
by the Institution of Mechanical Engineers, Professor Tilden, and 
Mr. James Holden, The reading of the paper was followed by a 
brisk discussion, at the conclusion of which Professor Smith, who 
occupied the chair, pro} a vote of thanks to the author of the 
paper, which was with acclamation. 
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ital of half a million sterling in 20,000 7 per cent. preference | the neighbourhood of Manchester, and for actual specifications 
THE IRON, COAL, AND GENERAL TRADES | {biel fi b, and 30,000 ordinary shares at £10. Th bu ly payi than £11 10s, and it is only f 
OF BIRMINGHAM, WOLVERHAMPTON, AND] Sonany has beon'tormed to take over (1) The Shelton sollisnies | forward delivery that £11 Ibe can be got.’ Sestch plates for 


OTHER DISTRICTS. 
(From our own Correspondent.) 

Tue finished ironworks are this week haaiy snieest, and there 
is every indication of their keeping so right up to the end of the 

ear, with the customary short inte um for the Christmas 
holidays, The inquiries coming to hand continue numerous, and 
are indeed in excess of makers’ capabilities. The situation has 
been aw ey this week by the issue of circulars by Messrs, 
John Bradley and Co., of the Stourbridge Ironworks, following the 
example of the New British Iron Company in withdrawing all 
quotations until after Quarter Day. 

Messrs. Bradley and Co. are one of the leading marked bar 
firms, and they often take an independent course ; but on this 
occasion they seem to be acting in the spirit of the generality 
of the makers, who are Lr gman | the accepting of for- 
ward business, except subject to prices which may be declared at 
the quarterly meetings, 

Messrs, Bradley's bars are quoted £10 per ton, being £1 above 
the general price of the market—a situation which the firm pretty 
nearly always occupies, ¢: t when, as is sometimes the case, the 
difference between them and the open market is 30s. per ton, At 
the quarterly meetings their price will probably become £11, with 
the other list houses advanced to £9 10s. or £10. 

Messrs. Robert Heath and Co,, North Staffordshire, quote 
merchant bars for forward sales as high as £8 10s., and best bars 
£9 to £9 10s. 

The same spirit of independence in the matter of forward orders 
shown by the best bar houses is also displayed at date by the 
second and third-class makers, Nearly all are so well booked that 
they are a deal indifferent in taking on any further lots at 
present. y of them are quoting prices which rather act asa 
repulse to buyers instead of an incentive to operate. 

erchants ms pees this week report that thisis the state of things 
which they find exi: among ironmasters, and [they have some 
difficulty in getting orders accepted unless they buy directly quota- 
tions are given, and consent to accept deliveries at sellers’ con- 
venience, 

For anything beyond the first two months of next year iron- 
masters are asking prices which leave buyers little chance to 
purchase at a profit. The truth is that makers are so undecided as 
to what may be the prices of ay dato and coal after the first quarter 
of next year, that they hardly know what figures to quote with any 
certainty. 

Some of the common bar makers are this week quoting as high 
as £8 10s. to £8 15s. for bars, and will accept nothing less ; while 
for hoops they also ask £8 15s., which is 5s. above the Association 
minimum. 

Small rounds have been further advanced, by 
Association, 10s. per ton; the new prices : gin., £8 15s; 
join, £9; fin., £9 5s.; No. 5, £9 15s.; and j‘in., £10 5s, 

An advance of 10s, or 15s, per ton is pending in the gas tube 
strip trade, The Makers’ Association have met to-day—Thursday—- 
in Birmingham, and resolved to solicit the committee of the 
Wrought Iron Tube Makers’ Association in London to grant them 
a 15s, advance immediately in consequence of the present figure 
of £8 5s, being far below the market value, considering the 
present prices of pig and coal. If the full advance is granted the 
new price for gas strip will become £9 per ton, and orders could 
not this afternoon be p' at anything below this figure. 

Some good sales are being made in the plate trade, and the as; 

resented by these mills now, as compared with their condition 

fore the revival set in, is very marked. Then, plate makers had 
little or nothing to do, and the industry was apparently fast becom- 
ing an extinct one as regards Staffordshire, what with the competi- 
tion of other districts and the increased demand for steel plates. 
Now the mills are plentifully engaged, and at much better prices. 
Tank plates are now quoted £9 to £9 10s.; boiler plates, £10 10s. 
= oe for ordinary qualities, £12 for best, and £13 for double 

On ’Change this afternoon in Birmingham, the sales of common 
sheets were of moderately large prices being treated on 
the basis of £9 10s, for single gauge, £10 for double gauge, and 
£11 for trebles. Several manufacturers who are very busy refused 
to book double gauge sheets for galvanising under £10 5s., and iron 
for prompt delivery was rather scarce on the market. 


resolution of the 


and ironworks, and the business con therewith, for upwards 
of me worked = Right Hon. Earl Granville, K.G., and 
previ y by the late 1 Granville ; (2) the business, property, 
and undertaking cf the Shelton Iron and Steel Company. The 
first-namod property consists of extensive coal mines, ironstone, 
&c., the output from which in 1888 was upwards of 80,000. The 

-named property consists of the works, now the —— of the 
Shelton iron and Steel Com ni which are, .says the prospectus, 
capable of producing about 55,000 tons of finished iron and 15,000 
tons of steel per year. 

North Staffordshire trade is in a very satisfactory position. In 
addition to the formation of a new limited liability company, 
known as the Shelton Iron, Steel, and Coal Cat Limited, 
there has been the reopening of the Longton lliery and 
Ironworks, formerly carried on by Messrs. J. and A. Glover, but 
which have been standing idle for about five years. Some weeks 
ago it was intimated that these works had been ——— by a 
limited liability company, of which the chairman is Sir William 
Plowden, M.P. for West Wolverhampton. Since then a furnace 
has been blown in and the other furnaces are being repaired. 
About a hundred men are at work at present, and more will be 
oy when the preparations are complete. 

r. Alfred Hickman, of Wolverhampton, the well-known iron- 
master of the Spring Vale Furnaces, Bilston, who has been 
championing the cause of Midland trades this week before the 
Railway Rates Commission, has compiled a statement comparing 
existing rates and existing powers in connection with the trades of 
South Staffordshire, Mr. Hickman’s tables show that, in a variety 
of cases in the Black Country, the railway companies are charging 
not only up to their statutory powers, but often beyond them. 

A picture of what is possible in the way of an important change 
in the future in the motive a in Birmingham, was drawn 
at the last meeting of the Mason College ry owa Society in 
the course of a paper on “‘ Petroleum,” read by Mr. J. T. Newman. 
It nad, the author remarked, been suggested that atime might 
come when this liquid fuel would be pumped '. thi 'h pipe lines 
extending from the sea coast to the vp of Birmingham—which 
would then be smokeless, for with liquid fuel in use there would be 
no smoke or sulphur fumes discharged into the air. 

Messrs. Taunton, Delmard, Lane and Co., of Birmingham, have 
manufactured a pneumatic line-throwing gun intended for saving 
life at sea, and experiments with it have been made in Birmingham 
this week. The inventor is Commander J. D’Arcy-Irvine, R.N., of 
Dublin. These gunsare worked by compressed air, In the largest 
size the pressure is from 2000 lb. to 3000 yt ox square inch, and it 
is claimed that it will carry a distance of yards, During the 
experiments made with this size this week a line was thrown from 
some 250 yards ; a distance of 350 yards was, in another instance, 
traversed, but in this case the rope became detached. The ee 
ratus is much lighter and more portable than the ordinary rocket 
apparatus, In its smaller sizes it is applicable to life-saving in 
case of fires or in other situations of danger. It has a commercial 
value in that it will throw a line to a steamer which cannot be 
approached or enter port owing to heavy seas, 

bour matters in the Birmingham trades are assuming a more 
satisfactory The big strike in the bedstead trade has 


delivery over the first six months of next year are being quoted at 
even less than this figure. 

The condition of the engineering industries continues much the 
same as I have ‘or several weeks past, and perhaps one 
especially satisfactory feature is the almost complete absence of 
the slackening-off which usually takes place at this time of 
the year. In fact, works Lay ome are all so pressed with 
orders that in the place of temporary suspensions of large 
numbers of workmen during Christmas and New Year, there 
will be a general anxiety to curtail the holidays as much as 
possibie, so that there wil] be no unnecessary interference with the 
execution of orders in hand. The reports of the Trades’ Unions 
organisations also continue very satisfactory, with the exception 
that one or two disputes, chiefly on the Clyde, which has now 
been settled, and at the Erith Government gun manufactory, have 
thrown temporarily on their books an increased number of unem- 

loyed, the percentage of out-of-work members receiving support 

rom the societies remains quite as lowasever. The returns issued 
by the Amalgamated Society of Engineers show that apart from 
the increase of out-of-work members caused by the disputes above 
referred to, the percentage of members in receipt of donation benefit 
continues practically unchanged, and in the Manchester district it 
remains at only a little over 1 per cent. of the total membership, 
this being the lowest percentage, particularly at this time of the 
ear, that has been recorded for a very considerable period. The 

Rocio ty also continues to record a rapid increase of membershi 
700 new members having been admitted during the past month. 
The demand for all descriptions of labour continues exceptionally 
brisk, and for pattern-makers especially the inquiry is so great 
that the Amalgamated Society of Engineers has at present very 
few of this class of workmen on its books except very aged mem- 
bers, The report of the Steam Engine Makers’ Society is again of 
a very satisfactory character both as to the condition of trade and 
the number of its unemployed members. The percentage for the 
¢ month shows a slight increase owing to causes above stated, 

t it is still considerably under 1 per cent. of the total member- 
ship, and the demand for workmen is so active that the Society is 
frequently unable to meet the applications sent to it by employers 


requiring men. 

At the annual meeting of the Manchester Association of Engi- 
neers, held on Saturday, Mr. John West, M. Inst, C.E., was 
unanimously elected president for the ensuing twelve months, in 
the place of Mr. 8. Dixon, who has occupied the post for the last 
two years, Mr. John West is well known as a high authority on 
the carbonising of coal and the purification of gas, having for 
many years pied the position of chief engi to the gasworks 
of the Manchester Corporation. He has since been the managing 
director of the Albion Works, Manchester, which have been esta- 
blished — for the manufacture of a patent system of mechani- 
cal stoking, the invention of Mr. West, and Mr. Alderman Asquith, 
in ———- the nomination of Mr. West as president, remarked 
that several of his mechanical stokers were working very 
economically at the Rochdale-road Gasworks of the Manchester 
Corporation. Mr. 8. Dixon, in retiring from the post of president, 
after ——e the Council of the members for the support which had 
been accorded to him in discharging his duties, congratulated the 








happily come to an end, the men aaraine that the ref to 
arbitration shall include all the points in dispute. The strike in 
the spike nail trade is also ——— at anend. The principal 
employers in the trade have nm waited upon by representatives 
of the men, and the majority of masters have consented to give a 
10 per cent, advance in wi The operatives are favourably 
disposed towards this offer, and will resume work at all factories 
where the advance is . 

The strike of iron-plate workers, by which about 2000 men were 
affected, has just been brought to a close through the mediation of 
the Secretary of the National Society of Brassworkers. It has 
been arranged that the men shall return to work immediately on a 
10 per cent, bonus upon present prices, and a joint committee of 
masters and operatives will meanwhile revise the wages list. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


best 





Ma .— Busi in the iron trade of this district still 





Best stamping sheets were ei for by export merch 
and the leading makers asked £12 for single gauge. For 
consumption there are considerable offers forthcoming. 
The advance in Iter, which is now from £24 10s. to £25, 
delivered in Birmingham, has imparted additional strength to the 
Ivanised sheet branch; £15 is now the practical minimum for 
4 gauge, f.o.b. in Liverpool, but demand is slack, and likely to 
— — ~~ voy lad 
e demand on " to-day for steel was ex ingly good, 
alike for blooms, billets, bars, plates, sheets, &c, font Gane 
are very busy in getting out orders, and they are refusing 
fresh contracts daily. Local representatives of steel makers 
in Wales, Barrow, Cumberland, the North-east Coas 
and Sheffield are in receipt of more inquiries than princi- 
= will entertain, and many of them reported to-day that 
they were 
being already over full. Prices are very strong, and steel plates 
have advanced to £10 and £11, and thin steel sheets to £12 for 


local 


stamping sorts, 
The pig iron trade maintains a capital condition, demand bei 
fully equal to sellers’ expectations, alike as regards imported an 


native descriptions. All the make is going rapidly away from the 
furnaces, and neither in makers’ nor buyers’ hands is there an 
ounce of stock, 

On ’Change this afternoon ge were quoted stronger than last 
week, in consequence of the advance of 5 per cent. in blast 
furnace-men’s wages just conceded. Best Staffordshire hot-air 
pigs were £4 5s,; part-mine was quoted up to 75s., and cinder pigs 
were worth 65s. Hematites were stronger in value. Lincolnshire 
forge iron was i withheld, and makers would only consider 
offers at 75s. Northampton and Derbyshire forge pigs were 72s. 6d. 
to 75s., and foundry iron was quoted Ts. 6d. North Staffordshire 
pigs were 73s., and hematites were 83s. to 86s. 

Cokes, ironstone, and limestone are all dearer, and this circum- 
—_ - having considerable effect in strengthening the pig iron 
marke’ 

Coal is in great demand at the collieries, and boats and railway 
trucks are vainly waiting to be filled, so busy are the pits. Prices 
are very strong at 9s, 6d. to 10s. for forge coal, and 11s. upwards 
for best thick furnace coal; while best house is 12s, 6d., and 
second sorts, 11s. to 11s, 6d. per ton on Cannock Chase, 

Blast furnace-men’s wages have been advanced a further 5 per 
cent. uuder agreement between the blast furnace owners and the 
leaders of the men; and it has been decided that in future wages 
shall rise or fall in cyegetey with the sliding scale in operation in 
the mills and forges. is decision has given much satisfaction to 
the workmen, at the same time that it imparts solidity to the pig 
iron market, furnace owners now knowing how future wages are 
to be regulated. 

There is no falling off in the demand for North Staffordshire 
finished iron, and orders of considerable magnitude have been 


expected during the week on Government account in connection 

with work at the aa poe In the pig iron trade prices con- 

— to have an up tendency, stocks being unusually light and 
earer, 


Farther information is now available with reference to the matter 
I alluded to last week as to the amalgamation of collieries and blast 
furnaces belonging to the Earl Granville, at Hanley, Shelton, and 
Etruria, in North Staffordshire, with the Shelton Iron and Steel 
aes of which Ear] Granville is already one of the directors, 
The Shelton Iron, Steel, and Coal Company is d with a 








a from accepting further orders, the works | pi 





seems to hang fire somewhat, and during the past week there has 
been not very much doing. Generally, however, the belief is that 
although buyers are holding back for the present, and that possibly 
there may be not much doing for the next two or three weeks, the 
turn of the year will see a considerable weight of business coming 
forward and a strong upward movement in prices. Makers of pig 
iron are all very indifferent with regard to any temporary lull in 
trade, as they have, in most cases, sufficient orders to keep them 
going for some months to come. Finished iron makers are also in 
the same position, in fact, in some instances, they have orders 
already on their books sufficient to take off the bulk of their pro- 
duction over the first six months of next year. 

The Manchester iron market on Tuesday brought together a full 
average attendance, and although business was only slow, so far as 
ig iron was concerned, there was generally a stronger tone 
throughout. Buyers still seem to hang back from placing out 
orders for pig iron, probably because they are scarcely yet satisfied 
that the market has settled down into a normal condition, and a 
continued underselling in some brands of Scotch iron no doubt 
tends to favour this view. The cheap second-hand parcels now 
offering upon the market are, however, chiefly confined to Eglinton 
taken out of store; and, although these are offered at ls. 6d. to 
2s, under the current quoted rates, makers are firm. In fact, pig 
iron makers generally are holding strongly to their prices, and show 
no anxiety whatever to sell, most of them having suffi- 
cient orders on their books to keep them fully engaged well 
into next year. Lancashire makers are very firm at 71s, 6d. to 
72s. 6d., less 24, for forge and foundry qualities, and moderate 
sales have been made on the basis of these figures. In district 
irons there are brands of Lincolnshire to be bought at about 
70s. 6d. for forge to 71s, 6d. for foundry, less 24, delivered equal 
to Manchester, but these are quite the minimum figures, and in 
some instances makers are a 73s. to 74s., Jess 24. There is 
still so little Derbyshire offering in this market that quotations 
continue simply nominal, at about 75s. 64., less 24, for No. 3 
foundry, delivered equal to Manchester. In district brands 





derselling conti so far as Scotch iron is concerned, but this 
is Bere bh n second-hand parcels of Eglinton, which are offered at 
about 


6d., delivered at the Lancashire er whilst makers do 
not quote under about 70s, per ton. Middlesbrough iron is firm, 
and business has been done in good foundry qualities at about 
71s. 10d., net cash, delivered equal to Manchester. 

Fair transactions are reported in hematites, and prices have a 
decidedly strong upward tendency, sales having been made at the 
highest figures that have been touched since the commencement 
of the advance, and 87s. 6d., less 24, would re mt about the 
minimum bere for good foundry qualities delivered here. 

In manufactured iron a steady demand is reported generally, and 
makers are mostly so fully sold that they are very indifferent about 
booking further orders at present. Nominally Lancashire makers’ 

uotations remain at £8 for bars, £8 5s. for hoops, and £9 15s. to 

10 for sheets, but this is only for prompt specification, and they 
have little or nothing to sell for anything like immediate delivery. 
For delivery over the first three none: I of next year they are 

uoting fully 5s. per ton above these figures, whilst North Statford- 
shire makers are not quoting bars at anything less than £8 10s, for 
next year’s delivery. 

In steel plates for boiler making purposes there is very little 
doing, and quotations remain much the same as last week. Local 


makers are not quoting anything under £11 15s. for delivery in 





bers of the Association on the continued growth of the society 
during the two years of his office, and he was glad to be able to 
hand over the reins of office to his successor with the Association 
certainly in a not less prosperous condition than when he, with 
very much diffidence, undertook the duties of president. 

In the coal trade there is no very material change to report, 
except an extraordinary oe for supplies of all descriptions of 
engine fuel, with a further strong upward movement in the price 
of both burgy and slack. At the pit mouth best coals average 
11s, 6d. to 12s.; seconds, 9s. 6d. to 10s.; common coal, 8s. to 8s. 6d. ; 
burgy, 6s. 6d. to 7s.; and slack, 5s, 9d. to 6s, 3d.; but with re; 
to both burgy and slack 6d. abeve these figures has been ot tained 
in special cases, 

Shipping is more active, and 9s. 6d. is now readily got fcr steam 
coals delivered at the ew on the Mersey. 

Co’ e is in continued brisk demand, with better qualities ave aging 
18s. to 20s. per ton at the ovens, 

Barrow.—There is not observable, as the year draws to a close, 
any of the usual weak and depressing signs in trade which ordi- 
narily accompany this season—a kind of lull between the briskness 
of mid-December and mid-January. Although business is not bei 
done on a large scale, there is plenty of demand, and makers coul 
secure a large number of orders for forward delivery if they were 
in a position to execute them. Both on continental and foreign 
account the demand is strong; while, on home account, a good 
trade is doing and is likely to continue. No further increase has 
taken place in the make of pig iron, but preparations are being 
made for the lighting of additional furnaces in the early part of 
next year. Prices are steady at 77s. 6d. per ton net, f.o.b., for 
Bessemer qualities, and 76s. 6d. for No. 3 forge iron. Stocks show 
a _— increase on the week, being 317 tons more than they were 
on the 9th inst. They at present stand at 379,762 tons, being 
52,113 tons less than they were in the beginning of the year. 

Shipments are fairly well maintained. During the week 8230 
tons of pig iron were ship’ from West Coast ports coastwise, 
and 6774 tons of steel, while on foreign account the shipments 
represented 3080 tons, making a total of 18,087 tons, compared 
with 18,650 tons in the corresponding week of last year. The 
total shipments this year to date have been 1,025,901 tons, com- 

with 893,348 in the same period last year, or an increase of 
"teal — busil loyed d t, and 
teel makers are ve: ily employed in every department, an 
the fact that not po pa foe in babe done is a proof that 
makers’ hands are already too full, and deli engagements too 
heavy to justify any increase in new responsibilities. Heavy rails 
are at £7 per ton, and other classes of rails at proportionate prices. 
There is a full output of steel shipbuilding material, and makers 
are very busy both on local and general orders. Prices are firm at 
£10 for plates, £8 15s. for angles, £9 5s, for bars, and £11 for 
steel boiler plates. 

Shipbuilders and engineers are very busily employed, and are 
not looking out for many orders, although demand for shipping is 
brisk, not only on home but foreign account ; and that despite the 
fact that the price of raw material has advanced so much in price. 

Tron ore isin full demand at firm prices, which range from 15s. to 
18s, per ton at mines according to ~— There is increased 
activity at the mines in consequence of the effort to increase the 
supply. In the meantime there is a large importation of foreign 
ore to supplement the native supply. 

In the paragraph last week with reference to the appointment of 
Mr. Butchardt as secretary and commercial manager of the Barrow 
Steel Company, it was stated that Mr. Butchardt was previously 
secretary and general manager of the Darlington Steel and Iron 
Company. Mr. Butchardt was not the general manager, but the 
secretary and commercial manager of the latter company. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE Cleveland Iron Market held at Middlesbrough on Tuesday 
last was well attended, and the tone was steadier and more healthy 
than it has been for several weeks past. Speculators seem to 
have been reduced to a quiescent condition for the time being, and 
there is every indication that legitimate trading will resume its 
sway after the termination of the approaching holidays. For 
prompt delivery, merchants are now quoting 60s. per ton for No. 3 

.m.b, For delivery over the first quarter of next year they ask 
2s, 6d., and some business has been done at 62s. Makers are still 





524 


THE ENGINEER 





DEC. 20, 1889, 








independent of the market, and maintain their 
Inasmuch as coke is not now obtainable under 
scarcely likely they will entertain anything like the prices narned 
by merchants. Forge iron is exceedii searce, and as the 
demand for it continues brisk, it is at the moment dearer than 
No. 3. The price current on Tuesday was 60s. 6d. 

Warrants have been somewhat less fluctuating during the last 
few da The price is now 59s, 6d. per ton, or about 2s. 3d. 
below that quoted last week, and 6d. above the value of Scotch. 

Connal and Co.'s Middlesbrough stock of pig iron increased 
3393 tons last week. The quantity held on Monday last was 
178,861 tons. At Glasgow there was a reduction of 5269 tons. 

The pig iron shipments from the Tees are procceding at only a 
moderate rate, 20,355 tons having been sent away, between 
the Ist and 16th inst., as against 51,877 tons in the corresponding 
portions of November. 

Finished iron makers keep up their prices, and cannot be expected 
to do otherwise in view of the present scarcity of raw materials, 
and the increasing cost of labour. Their quotations on Tuesda 
were as follows, viz.:—Ship plates, £8 to £8 5s.; common bars, £8; 
best bars, £8 10s.; and ship angles, £8—all free on trucks at 
makers’ works, less 24 per cent. discount. 

Steel ship plates are now quoted at £8 17s, 6d. to £9 per ton ; 
boiler quality at £9 15s. to £10; and angles at £8 10s. to £8 15s. 
It will be remembered that in April last year the Board of 
Arbitration for the North of England manufactured iron trade 
passed a resolution to the effect that it was willing to undertake 
cases relating to steel workers’ as well as those relating 
to ironworkers, for the ag the employers and em- 
ployed concerned were equally willing. About thesame timeasliding 
scale for steel workers was arranged between the Consett Iron Com- 
pany and its men, and was submitted to and received the sanction of 
the Board of Arbitration. The operation of this sliding scale was 
afterwards extended to the steel works of Messrs. Palmer and Co. at 
Jarrow wherever applicable. It was a condition of the sliding scale 
that periodical ascertainments should be made by Mr. Waterhouse, 
eae anee y ™ that steel me he rene 
rise an proportionately. In accordance wi is arrangemen 
which has worked remarkably well so far, a notice was received at 
the worksaffected on the 17th inst. , from the secretaries to the Board, 
to the effect that Mr. Waterhouse has just completed his ascer- 
tainment for the quarter ending November » 1889, and 
that the result thereof is that for the quarter ending March 
Sist, 1890, the wages will be 10 per cent. above the standard, 
or 24 per cent. above present rates. It is stated that 
the men are somewhat disappointed, as from a daily — 
in the local papers of current quotations for steel they 
had ex a larger advance. It seems almost impos- 
sible to make them understand that quoted prices are one 
thing and actual prices another. They are always dissatisfied with 
the operation of scales when prices are advancing ; when they are 
falling they are, of course, quite content. 

Another Admiralty order just come to the North of England. 
A first-class armoured cruiser of 7700 tons displacement, and having 
engines guaranteed to indicate 12,000-horse power has just been 
entrusted to Earle’sShipbuilding and Engineering Company to build. 
The vessel is to be called theSt. George, and is the last of those autho- 
rised to be constructed under Lord George Hamilton’s naval defence 
scheme. She will be similar to the other armoured cruiser now on 
the stocks at the yard of the same company, and which is to be 
called the Endymion, except that the newer vessel will be of some- 
what larger dimensions. 

A limited company has just been formed under the name of the 
** Durham Paper Pulp Company, Limited,” to acquire certain works 
established about four years since by Mr. John Smalley at West 
Hartlepool, and since carried on by him. The object of the new com- 
pany is to manufacture chemical wood pulp, and other materials 
in paper-making. Since the works were commenced they have been 
gradually enlarged, until now they have a juctive capacity of 
70 to 80 tons of dried pulp per week. ey are said to be 
the largest of the kind in actual operation in the kingdom. 


uotations at 65s. 


The ge comprises five acres of land, together with 
suitable buildi plant, and machinery. The purchase price 
is £40,000. The materials used in paper-making have varied 


so much during the last twenty or thirty years, that it is 
difficult to imagine what will—or rather, what will not—be rext 
used for the purpose. But, granting that wood pulp is now 

ently established as a suitable paper-making material, or 
ingredient, West Hartlepool would mon y seem to be a proper 
place for the manufacture. The annual imports of timber are 
there something enormous. The place also abounds in saw mills, 
and the cuttings and other waste material coming from these must 
be considerable in quantity. Should the new works be able to 
purchase them cheaply and convert them into useful material, they 
will do good service and ought to pay well. Every improvement, 
however, in this direction increases the present danger that the 
postal service will bring daily more and more circulars and other 
printed matter of a more or less valueless description, to the fre- 
quent perplexity and annoyance of her Majesty’s subjects. 

At a meeting of the North of land Institute of Mining and 
Mechanical Engineers, held at Newcastle on the 14th inst., a 
memoir of the late Mr. E. F. Boyd, F.G.S., written by 
bis son, Mr. H. F. Boyd, was read. The subject of the 
memoir was president of the Institute about twenty years since. 
Another memoir was read by Mr. W. Cochrane, on Mr. M. 
Guibal, inventor of the ventilating fan with which his name is 
associated. Messrs. T. E. Forster and H. Ayton then read a paper 
on ‘‘ Improved Coal Screening and Cleaning.” This described the 
methods adopted at various collieries in the North of England, 
and was followed by a discussion in which several members took 
part. Mr. F. Collett-Larkin exhibited and described a new device 
for the rapid fixing of surveying instruments in mining operations, 








THERE has been a quieter tone in the G w pig iron market 
this week. At the same time the holders of pig iron appear to be 
of opinion that there is likely ere long to be a recovery in prices. 
The speculative account is heavy, however, and it is difficult to 
predict what may happen if there should not be a material 
improvement inthe demand. A deal of warrant iron has 
been purchased for shipment to the Continent in the spring. 

The shipments in the past week were 9115 tons, of which the 
United States took 100 tons; Australia, 555; France, 245; Italy, 
1700 ; Germany, 535; Holland, 1190; Belgium, 340; the quantity 
sent coastwise being 4302 tons, against 1901 tons in the corre- 
sponding week. 

The furnaces in blast in Scotland number eighty-eight as com- 
pared with seventy-six at this date Jast year, and of the total, fifty- 
four are producing ordinary iron, twenty-six hematite, and eight 
basic pigs. There is a steady demand for iron for consumption in 
the foundries, and the stock in Connal and Co.’s Glasgow stores is 
being reduced to some extent daily, the quantity withdrawn in the 
course of the past week being upwards of 5000 tons. 

The current prices of makers’ iron are as follows :—Coltness, 
f.o.b. at Glasgow, per ton, No. 1, 80s.; No. 3, 70s.; Langloan, 
78s, and 70s.; Sum 78s. 6d. and 70s.; Gartsherrie, 78s. 
and 70s.; Calder, 77s. and 68s. 6d.; Shotts, 77s. 6d. and 70s.; 
Carnbroe, 65s, and 64s.; Clyde, 75s. 6d. and 67s. 6d.; Govan, 61s. 
and 60s. 3d.; Gi , at Ardrossan, 77s. 6d. and 69s. 6d.; 
Dalmellington, 70s. and 69s.; linton, 67s. 6d. and 66s. 6d.; 
Carron at Grangemouth, 80s. and 70s. There is a difference of 
several shillings between the prices of makers and those that 


merchants charge for warrant iron, the latter being the cheaper 


ex store, 

There was shipped from Glasgow in the ye week ten locomotive 
engines and ers, valued at £35,000, for horn; machinery, 
plantations; sewing 


£19,145, chiefly for the sugar and rice 





machines, oe: steel goods, £7600; and general iron manufac- 


per ton, it is | tures, 


The eable iron department is quite busy, and some makers 
that they are receiving a large number of fresh . orders, 
although in other cases there is some quietness. Stocktaking has 
been occupying the attention of merchants and their customers, 
and this has caused a rather quieter feeling, which is expected to 
prevail until after the holidays. There have been reports that 
somewhat lower prices were accepted to the extent of 2s. 6d. a 
ton; but makers adhere to the full previous rates, as follows:— 
Common bars, £8 2s. 6d. to £8 7s. 6d.; best 12s, 6d. to 
£8 17s, 6d.; sheets, £10; plates and hoops, £9; nail rods, £8 5s,; 
and angles, £8 2s. 6d., all less 5 per cent, discount. 

The steel trade is in a most satisfactory state. Makers have not 
been able to overtake all the new work that has been offering, the 
greater part of it consisting of shipbuilding materials. 1 the 
works are extremely busy and the prospects are excellent. The 

uotations are, for ship-plates, £10; boiler plates, £11; bars, 
29 5s.; and angles, £8 15s.; all less the usual discount of 5 per cent. 
for delivery in the Glasgow district. 

There was a brisk demand for shipping coals at the end of last 
and the beginning of the present week. The inquiries from the 
Continent were quite abnormal in their variety and extent. It 
was very difficult to obtain because most of the available 
coals had already been Spun at up till the holidays, The extra 
demand was due to the apprehension of a great strike of colliers on 
the Continent, but the latest news is rather against the probability 
of such a dispute taking place. Splint coal is in active request for 
the iron and steel works. Nuts and dross are in great request, 
particularly dross, which is getting scarce in some quarters, so that 
coalmasters are taking supplies of it out of their business. The 

ice of dross at the collieries ranges from 4s. 6d. to 5s. per ton. 

ree at ship in Glasgow Harbour, main coal sells at 9s. to 9s. 3d. 
per ton; splint, 10s. 6d. to 10s. 9d.; ell, 9s. 3d. to 9s. 9d.; and 
steam, 10s. 6d. to 11s. dd. 

There is a very pressing demand for coke at advancing prices, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE wages question is one that is most keenly discussed in the 
district. Amo the colliers, meetings have been numerous, and 
the conclusion of the Blaenavon and other colliers to demand 10 
per cent. seems to find favour with many, notwithstanding that at 
present they enjoy 5 per cent. more than the sliding scale, as equit- 


en ne eay a as it was possible to be, afforded. The men are 
under the rsuasive influence of agitators, and think that the 
in 


emand for steam coal and stiffening of prices are such 
that the coalowners will give in rather than see their pits stopped. 
But they forget one thing. Coalowners have had a measure of 
prosperity, and are better prepared for a conflict than had it 
occurred twelve months ago, far better than the colliers, who have 
no surplus fund. 

I am rather afraid, looking broadly at the situation, that the 
new scale will, like the past, have its birth out of unrest and strife, 
and that the colliers must first realise what bad times and sufferings 
are before they submit to the government of well grounded laws. 
This appears to be the view impartially taken by onlookers, who 
say that the constitution of the sliding scale committee is a just 
one, fair to both parties, and that their collective wisdom might 
form a scale which both should rigidly obey. I remember the time 
when each colliery had its own scale, and when strikes were things 
of constant occurrence. This was when drifts and superficial 
workings were giving way to the deep sea coal collieries, and not 
a tithe of the men now employed was to be seen. Now, with an 
oe from the Cardiff district alone of 11,000,000 tons annually, 
and the employment of 70,000 colliers, a great equitable scale is 
demanded, unless the ,trade is to go into revolutionary conditions. 

This is regarded as the crucial week, On Tuesday a large meet- 
ing representing over 60,000 colliers was held at Aberdare. It was 
decided not to join the English, but tokeep together. On the vital 
questions of abandoning the scale, giving notice, and the amount 
of advance to be demanded, there was a difference of opinion, and 
an adjournment was agreed upon. The questions of payment for 
small coal, for working = hours, are also in abeyance, A 
decision is ex! this wee! 

In the steel trade there is also a ~~ ferment going on. The 
steel workers as a body are favourable to the acceptance of 5 per 
cent. advance from the Ist of January, if followed b; 
a reasonable time if trade warrants it; but the “ iesmen” are 
not so ready in accepting, and at nt hold aloof from consent- 
ing. This is the exact state of affairs, which in the course of a 
week or two must necessarily be brought to an issue. 

The steam coal exports were not quite so large from Cardiff as 
the average, but still there was not much ground for complaint, 
and prices both for house and steam coal are advancing. The 
la quotations for steam are 13s, 6d. to 14s.; seconds, 12s. to 13s. ; 
Monmouthshire, 11s. 9d. to 12s, 6d.; small steam, 7s, to 7s. 3d. 
It will be noticed that in seconds the advance is even more promi- 
nent than in the best. The best fluctuates about 3d. every day. 
In House coal No. 3 sold freely at 11s. 6d.; No. 3, 13s, 3d. to 
13s. 6d.; small, 9s. 9d. In house coal there has been a distinct 
advance of Is. at most of the collieries. 

Coke keeps up exceedingly well, and the demand is a long wa 
too great to be met. Prices again promise to ascend. This wee 
the quotations are 23s. and 24s, 

If the present activity in the steelworks continues, there must of 
necessity be an increase of make. The wonder is that dismantled 
coke ovens are not rebuilt, but the ‘‘beehive,” or the more 
advanced Evance Coppée, have made the old-fashioned coke oven 
pretty well obsolete. Ironmasters are tolerably well satisfied that 
the “‘ boom” in steel is to last. I hear of an enormous quantity of 
foreign ore secured before the last advance, to be delivered next 
year. Prices are going up. This week the figure is 16s. Swansea 
imported this week nearly 4000 tons in addition to 1000 tons pig 


iron. 

The Willow Wire Works, at Merthyr, which cost £12,000, were 
knocked down last week for £4000 to Mr. Thomas Owen, Derby. 
There was a good attendance of North of England men, but the 
chief desire was to break 2h scrap iron being in great demand. 
The works may yet be floated as a or plate works. 

On ’Change at Swansea this week a deal of satisfaction was 
expressed at the promising state of the tin-plate trade, as regards 
the volume of business done. The increase in make for the year 
has been great, and the prospects are all that can be desired, if 
makers can only obtain a price that shall harmonise with the 
increasing cost of raw material. 

One good feature of late has been the practical establishment 
of a Board of Conciliation, and as an immediate result, so I infer, 
a number of disputes have been settled. Grovesend, Foxhole, 
Caldicott, Gorseinon, may be instanced, and in a very short time 
work will be resumed at Morriston, the strike having terminated. 
It is to be hoped that the Board will be able to prevent these dis- 
astrous strikes, which so seriously interfere with trade. In the 
case of Morriston, the men have gained several important points. 

The attempt to ‘‘ bear” down prices has not succeeded. Steel 
bar is quo’ firmly at £7 10s. for the first quarter of the new 
year, so makers say they must put up prices. Cokes are at 15s, 9d. 
to 16s.; Bessemers. 16s. 3d. to 16s. 6d.; Siemens, 17s. to 17s, 6d. 
Welsh bars are at £7 10s. to £7 15s. Rails are advancing, and are 
now £7 to £7 10s. and £7 15s. to £8 5s. Scotch pig, latest, 59s.; 
hematite, 72s. & 

New steel furnaces are being erected by Messrs, Edwards, 
Duffryn Works, near Swansea, which will employ a large number 
of men. 

I note that large quantities of manganese are coming into 
Newport from foreign destinations, while great ‘enmcleoh Gtalete 
remain in North Wales of the best quality. I might point out the 
neighbourhood of Dolgelly, Barmouth, and Harlech. 


another in 
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From many ports large consignments of pig continue to arri 
principally from Swansea and Noupert. abe —“ 





NOTES FROM GERMANY. 


(From our own Correspondent. ) 
Tuis week's all-absorbing interest has been fixed on tho latest 
and very serious movement of the miners in the Rhenish-West. 
halian district. Up to this moment no definite settlement has 
in agreed upon, in spite of the efforts made by Government and 
local authorities, by mine owners, and by some of the more sensible 
of the leaders themselves—except that there is to be no strike 
before the Ist of January. 

The upward’*movement in the iron trade continues unchecked, 
The general belief is that a further considerable advance in prices 
is inevitable, 

In Silesia the iron business progresses satisfactorily. There 
are numerous inquiries in the market for all sorts of pig iron. All 
the iron and steel works are well and remuneratively employed, 
Nominal quotation for bars is M. 180 to 185; for boiler plates 
M. 240 has been paid; sheets, M. 220 to 225. Heavy lots of 
billets and blooms have lately been sold. 

A very firm tendency ween in the Austro-Hungarian iron 
market. Jn all branches a brisk business has been doing, and a very 
hopeful tone is generally expressed. The bar and sheet trade 
— is enjoying uncommon activity, and the lately enhanced 
prices are paid without hesitation. 

There is still considerable animation prevailing on the Belgian 
iron market. Pig is dearand very scarce, and heavy lots are sought 
by German dealers. Couillet, Monceau, and Thy-le Chateau are 
said to have sold their make for many months to come. Bars have 
been raised up to 180f.; sheets are on the rise, 

The improved state of French iron business continues. A Paris 
firm raised girders up to 180f., and in some cases 185f. Bolts, 
nuts, &c., have also been rai in price, For January another 
advance on girders and merchant iron is expected to be announced, 
Boiler plates are noted 200f., and even 2108. ; plates in steel, 240f, 
Old rails are very firm at 92°50f. Foundry pig is quoted 95f. The 
—_ oe manufacturers have fixed 270f. as list price for their 

icle. 

On the French coal market the raised prices have been main- 
tained of late, many | owing to the active request for house coal. 
In the Nord and Pas de Calais the mines have got to their 
former output but sale is still weak. The condition 
of the Rhenish-Westphalian iron market has not changed since 
my last letter. Demand continues strong, and prices are 

vancing at their former rapid pace. Buyers as well as producers 
seem to be expecting a further advance before long, and are anxious 
to have their orders securely placed far into next year. The ore 
mines continue in pe output, and prices show a rising inclina- 
tiori. Roasted steel stone is noted M. 18 to 20 down to M. 15 to 
16 p.t. at mines, Nassau red iron ore stands at M. 11°20 to 11°50, 
free Dillenburg. Minettes of Lorraine are sold at M. 2°40 to 3°30 
p-t. at mines. The crude iron business has again been exceedingly 
good, Stocks have further decreased in November, though not 
very iderably, a d of 1100 tons forge Pig standing 
against an increase of stocks of 1500 tons Bessemer. In foundry 
and basic decrease was 750 tons, Stocks amount to about 32,564 
tons at the present date. Production in November was nearly 
equal to that in October. Spiegeleisen is in very fair request. 
In the face of the present state of affairs, and of the further 
favourable development they are likely to take, the producers of 
spiegeleisen have found themselves compelled to fix M. 100 _ 
for the 10 to 12 per cent. grade for the third quarter of 1890, 
while for orders previously booked M. 97 is asked. Forge and 
foundry pig are very scarce and prizes ory | quickly, Foundry 
No. 1 is quoted M. 98 to 100; basic M. 76 to 86 ; er, M. 86 
to 90; Luxemburg forge is sold at 80f. p.t. at works. Demand 
and sale are very brisk in the malleable iron branch. Bars are in 
very good call, in spite of the continually advancing prices, In- 
quiries from abroad have slightly increased of late, but there is 
still much to be desired in that res In the manufactured iron 
trade a good, steady business is doing, but in some cases prices 
are scarcely following the upward movement in the raw materials. 
Machine and wagon factories have secured employment for some 
time by large orders lately given out. Ata late tendering for the 
Baden Railways, M. 164°50 was the lowest offer for steel rails, most 
offers ranging between M. 168 to 170 ; the highest offer was M. 175. 
For sleepers, M. 152°50 was the lowest offer per ton at works. 

In military departments several orders of some consequence 
have lately been given out, and will raise activity in the manu- 
factories of arms. While the Bulgarian Government has now 
definitely ordered at the Steyr arms factory 60,000 rifles (Man- 
licher system) to be delivered within fifteen months, the Prussian 
Government has placed considerably orders, principally for 
swords, at the well-known arms facto: Solingen. 

Present list prices for Rheinland-Westphalia are as foliows :— 
Good merchant bars, M. 185 to 190; angles, M. 195 to 200; girders, 
M. 140 to 145; hoops, M. 195 to 200; bars in basic and Bessemer, 
M. 175 to 185; boiler plates, M. 240 to 245; tank ditto, M. 215 to 
220; sheets, M. 230 to 240; iron wire rods, common qualit 
M. 180; drawn wire in iron and steel, M. 180 to 190; nails, M. 1 
to 200; rivets, M. 260; steel rails, M. 165; fish-plates, M. 170 to 
180; steel sleepers, M. 152°50 to 160; complete sets of wheels and 
axles, M. 370 to 380; axles, M. 250 to ; steel tires, M. 270 
to 285 j light steel rails, M. 160 to 165 and more—all per ton 
at wor! 











LAUNCHES AND TRIAL TRIPS. 


Messrs, Wm. Simons and Co, launched complete, on the 16th 
inst., one of their patent dredging steamers, named Alexandra. 
It has a lifting capacity of 400 tons an hour, carries 400 tons débris, 
and is capable of dredging shoals to 36ft. depth of water, The 
bucket chain is made so that the bucket bodies—used for lifting 
ordinary free soil—can be removed and replaced by steel ripping 
picks for working hard material and rock without dismem 
the bucket chain. It is fitted with triple-cylinder engines an 
boilers of 300-horse power. Its first work is to deepen the outer 
bar at the port of Alexandria, and will leave in a few days for 


yP 

On the 11th inst. the s.s. Orion, a steel screw steamer built by 
Messrs. Raylton, Dixon, and Co. for Messrs, Thos. and Jas, Harri- 
son’s Star Line between Liverpool and Calcutta, proceeded from 
the Tees on her trial trip. The vessel is of the following dimen- 
sions:—Length over all, 36lft. 6in.; breadth, 40ft.; depth, 
29ft. 2in.; with a deadweight capacity of 4450 tons, She is built 
on the spar deck type, with short poop aft, and Liverpool House, 
for accommodation of sixteen passengers. Her engines, which 
have been supplied by Messrs. Blair and Co., Stockton, having 
cylinders 24in., 40in., and 66in, by 45in. stroke, gave every satis- 
faction on trial. This is the eighth vessel built by Messrs, Raylton, 
Dixon, and Co, for this firm. 

On the 4th inst. the Milford Haven mins and Engineer- 
ing Works, Messrs. T. R. Oswald and Co., launched a steel 
cargo steamer, built for M. Delarne, of Dieppe, and named 
the Dieppois. The following are her principal dimensions :— 
Length over all, 248ft.; breadth, extreme ft. 6in.; depth, 
19ft. 34in.; and 1800 tons dead weight. The vessel is built on 
the web frame principle with single deck, to Lloyd’s and Bureau 
Veritas highest class, Water ballast in cellular bottom, all fore 
and aft, and in after peak. She has short poop bridge and fore- 
castle, three large cargo hatchways, with three powerful winches. 
The main engines are of the triple-expansion type, with cylinders 
17in., 28in., and 47in, diameter, by 30in. stroke, supplied with 
steam from two large single-ended steel boilers, working at 1601b. 
pressure per square inch, 
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NEW COMPANIES, 
= following companies have just been regis- 
tered :— 


— Forced Draught Company, Limited. 
Oe cia on the 10th inst., 

ital eof £11, £11 in £10 to acquire 

ye em the apt ted invention stenwap | Richard" 8 
forced arengtte ine subscribers are :— 


Encott, 29, Powell-road, 
stuart 10, Anco! ‘ Anosna-cend, Highbury, accountait 
F. Goddard, 7, ms ‘ies solicitor 

Hi. Gibeon, 4, 8. it. Mary Axe,'x Axe, solicitor <<) 2. 
8. Jordan, 36, Ge , Fulham-road .. 
J. A. Williams, 25, — Gloucester: bee gee oe 
D. Eyre, 4, St. Mary Ax: 

Most of the sews of Table po ly. Soli- 
citors, of he rg Gibson, and Bear’ 4, 
St. Mary Axe. 


Hubbard anane Sanitary Company, 


mited. 

This company was red on the 10th inst., 
with a capital of £35,000, in £1 shares, to pur- 
chase the right to manufacture and sell a certain 
compound known as “‘ Hubbard’s vegetable germi- 
cide, deodoriser, and disinfectant,” in the United 
Kingdom. The subscribers are:— 


*s, F. Smart, 65 t-street, attorne 
“Lucius Aurelie Bigelow, 68, Equitable-build- 


Boston, U.S. 
H. ebber, 179, Old Christ Church-road, Bourne- 


"J. Thorne Roe, 0.8. 17, Bristoi- Ka 
H. Pocock, 48, , Charlotte-street, i -square, 
wine 


ot wets 
J. ‘woo tan R.H.8. i King William- street, 
H. Preston, 139, Padimaneced, 8.W., chemist... 1 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk; remuneration, 
£1 1s, for each board meeting. 


Penzance Pier Company, Limited. 

This company was registered on the 10th inst., 
with a capttal of £25,000, in £1 shares, to erect 
a promenade pier at Penzance ; 1500 of the shares 
are founders’ shares, There are twenty-seven 
subscribers to the company, the total number of 
shares taken being 4 The first seven sub- 
scribers are :— 


= M. i seetgty International Club, railway con- 


te et et et et 


—_— ee 


20 
A A. , ‘O.E., 13, Eastbank, Stamford “ 
*W. Abbott, Worcester Park, Surrey, chatrman, 
‘ead Sus: ion B ridge 20 
*Danvers Hamber, 5 
Contract and Debenture ation, 
Limited, by W. D. Pitt, Devereux-chambers, 
Temple, ee. Gs as 5s 
Dale, Penzance, solicitor .. .. .. 10 
F. Rodda, Penzance, printer, &c... ou en 06 5 


The number of directors is not to be lees than 
three, nor more than seven; the first four sub- 
scribers are rey provisional directors at a 
remuneration of £10 10s. each ; the remuneration 
of the ordinary directors will be fixed by the 
shareholders. 

— Se Company, Limited. 
wit a This compa: . ro - =~ inst., 

t in shares, to acquire 

ita taildinge. ‘at Mill-street and Rbhondda- 
— Pontypridd, and to carry out certain public 
improvements. The subscribers are :— 


DW. Davie ee T a oo 

es, on, y-. 
Ze Fen , surgeon e 
D. Smith, M.E., Aberdare . 
D.W s, Pontypridd 


T merchant 

he SS 

Registered without wae extielen, Solicitors, 
Messrs. Speckett and Sons, Pontypridd. 

Excelsior Automatic Syndicate, Limited. 

This syndicate was red on the 13th inst., 
with a capital of £10,000, in £5 shares, to acquire 
the stock-in-trade and ~ rights of of the Excel- 
sior Automatic Trading Company, of 72, Fins- 
bury-pavement, of and in Heath's patent auto- 
matic delivery machines, The subscribers are :— 


J. = Kent, 4, vegeta ore event 


4 Birks, 5, Robertson-road, 8: tratford . 
— tn Drayton Park, N,, shorthand 


F. “Basset, ‘10, ‘Stanmer- -street, " Battersea Parke 

yy “Thome 115, Dynevor: “road, 3 N., » cleric 4 
. Carpenter, 9, Stones-terrace, r 

J. pl D, Greenslade, on Buell ond Surrey: 
gardens... .. 


The cubsestbers: are to appoint the first directors, 
Solicitors, Messrs, F, Kent and Co., 58, Cheapside. 


YS oe 
a) 


— See ne as 





John Taylor and Sons, Limited. 

This company was tered on the 13th inst., 
with a capital of £80, , in £10 shares, to take 
over the business of ironfounders and engineers 
carried on by the above-named firm, at Queen’s- 
road, Nottingham. The subscribers are: -- 


Shares 
Pgs Taylor, Nottingham, 
F. Goddard, 


Nottingham, e 
*J. Renals, No ham 
T. Leman, ’ Notting — chartered accountant 


a “we ig = aoe oe.00 
age tingham, engin: ee 
T odelitie Nottingham, lace dresser 


"on oa of directors is not to be less than 
three, nor more than eight; = cation, £250 
in shares or debentures; the are the sub- 
scribers denoted by an asterisk, Remuneration : 
Mr, John Taylor, 800 r annum: Mr. Charles 
Taylor, } Mr.) L, Lindley, r. J. Renals, and Mr. F. 
Godda per annum each, Solicitors, 
Meme, reWelle ae and Hind, Nottingham. 


eer 4s - 
eer ee 


Te et 





Lozé Patents, Limited. 
company was re red on the 13:h inst,, 


This 
with a capital of £25,000, in £1 wore 8 acgee 
re tent rights and business of 
(carried on at Liverpool under style of the 








Hygienic Syphon Com) and to manufacture 
au wise lot ciel La and stoppers in 
fot The subscribers are :— 


G. H. Gilliat, 20, Cross-street, Manchester, in- 
-_ Peay Hindley, near Wigan, cotton 
1. A, Braniy and 97, Deansgate, Manchester, 


ry weet, 
Ww. Andvew, Aohton- en fe tin: “plate worker 
J. Wilson, Ashton-under-Lyne, ironmonger .. 
The number of directors is not to be less than 
five, nor more than seven; the first are Messrs, 
G. H. Parker, J. Beecham, A. Commins, and J. J. 
McCallum; qualification, 100 shares. ‘Solicitors, 
— Gartide and Robinson, Ashton-under- 
yne. 


Ashton- under-L ar, 
wn, iehtonaa ~ 


i alhaetlantiantianl _ _ 


Millwall Lead Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £75,000, in £100 shares, to 
acquire all or part of the business of Pontifex and 
Wood, Limited, of Millwall and Shoe-lane, re- 
lating’ to lead, "antimony, white lead, oils, and 
colours, The su are :— 

Shares. 


*E, A. weiioen, | 102, Lenham-gardens 

A. LA 3 © St. Peter's-chambers, "Cornhill 
“Hi Enthow 1, Lenpsttgoonad, OW... -- lead 
J. } aaa ii, Gracechurch- “street, jead’ mer- 
F. “Eathoven, Ty, Gracechurch- street, ead ‘mer- 
*A. L. Enthoven, 14, Connaught- -place |. 


The ber of directors is not to be less than 
two, nor more than five; qualification, twenty 
shares; the first are the subscribers denoted by 
an asterisk ; remuneration, £100 per annum for 
pen chairman, and the other directors as general 

ye determine. Messrs, F. J, Walker, 

alker, and A. Enthoven, as managing 

, 2-2. will each be entitled to £300 per 

annum. Solicitors, Messrs, Parker, Garrett, and 
Parker, St. Michael’ 's Rectory, Cornhill. 


et 











NAVAL ENGINEER APPOINTMENTS. —The follow- 
ing appointments have been made at the Admi- 
ralty:—Gilbert, fleet engineer, to the Alexandra ; 
George H. Cooke, chief engineer, to the Cyclops ; 
Thomas G. Coomber, chief engineer, to the 
Belleisle; Edward G. P. Moffett, engineer, to 
the Swift; Warwick Monkhouse, engineer, to 
the Victoria ; and John E. Hayes, assistant 
engineer, to the Hero, all to date mber 7th. 
Society OF CIVIL AND MECHANICAL ENGINEERS, 
—At a meeting of the Society of Civil and Mecha- 
nical eers on the 18th inst., a paper was 
read by Mr. Reginald Bolton on ‘e Rock-boring 
Machinery on the Percussive System.” The 
author gave a number of details of early mecha- 
nical drills, illustrating their development into the 
present improved machines, Several of these 
were described in detail with diagrams, and 
evidence a great amount of ingenuity, some of the 
valve gears being in simplicity and delicacy of 
action apparently perfect for the work they have 
to do, a statement endorsed by the records of 
some excellent achievements tabulated by the 
author, notable among which is the work of the 
Ingersoll drill on the Croton tunnel, and of the 
Eclipse under water at Santander. A considerable 
amount of inventive attention must have been 
given to this subject, as a list of some fifty 
machines was shown, all produced within 
the last twenty-five years. The author recom- 
mended the use of higher pressures in this class 
of yes and stated that the cost of such 
increase would be more than compensated for by 
the — in work. In the evening discussion a 
number of questions were asked as to some regular 
rule for the ———- of rock-boring machinery, 
and the author gave some details and figures of 
interest bearing on the subject. Mr. Bolton has 
made a special study of the subject of machine 
drilling, and was complimented by Mr. Adams, 
the president of the Society, Sir George Barry, 
and others who took ge: in the discussion, on his 
clear description of the salient points in a class of 
machinery deserving of more extended knowledge 
among engineers, 
SURFACE AND INTERIOR DeENsIty OF STEEL.— 
A lawsuit recently led to a series of by! care- 
essrs, 


fully conducted experiments made by 


Hunt and Clapp, of the Pittsburg Testing Labora- 
tory, to ascertain the comparative hardness of the 
outside and inside of steel rails, Those tests 
demonstrated the fact that steel rails are more 
dense, and consequently liable to wear better, in 
the inside than on the outside. From this the 
National Car and Locomotive Builder argues, as 
follows:—‘‘ As steel tires are nearly of the same 
material as steel rails, and as the method of manu- 
facture is not greatly different, the logical con- 
clusion would be that the physical condition of a 
steel tire is very much the same as that of a steel 
rail. If this conclusion is found to be correct, 
the prevailing belief that a steel tire is softer 
towards the core than on the outside is a popular 
fallacy. There appears to be good evidence that 
thick tires do not give such good comparative 
mileage as thin ones, but if this is proven to be 
true, some other cause than defect of material 
must lead to the rapid wear. The conclusions 
reached by Messrs, Hunt and Clapp in respect to 
the density of steel rails were practically the same 
as those reached by the engineering department 
of the Watertown Arsenal, two years ago, when 
they made tests with pyramidal punch acted on 
by a given pressure to ascertain the relative hard- 
ness of the outside and inside of steel tires. They 
found that the inside was the most dense ; but 
little attention was bestowed upon the report of 
the ——— which a appears i in the “ Railway 
Master Mechanics’ Annual Report” for 1887, for 
the reason that most of the people who were in- 
teresting themselves in the subject, had already 
made up their minds that the inside part of a 
tire was softer than the outside, and they readily 
assumed that the tests could not be correct. 
Opinions on this questions ueed to be carefully 
considered, Itis by no means the first time that 
foregone conclusions have been erroneous con- 
clusions, proving highly icious to the interests 
of the parties concerned having most at stake.” 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “ communicated” the 
name and address of the communicating party are 
Seiad to italics. 
, 9th December, 1889. 
ag Manuracture of Giass Tunes, D, Rylands, 


19,7385. Davess Susr H, J. Brookes, 8 
19,736, ENGine Ortaspan, A. H. Cocker, J. and D. 


thawick 








» Lancasb: 
19. ee PuorooraPus for ADVERTISEMENTS, R. and I. 
19, 738. ADVERTISING Lamp, J. B. Adams, Barnsley. 


19, 739. SecTionaL SteaAM GENERATORS, 6A Keaght, 
Glasgow. 
19, _ naa Mai Carts, J. E. Stephens, 


ces 

19,741. Beperzaps, E. Bond, Woking. 

19, 742, PortaBLe Desk, E. é. Cama ‘Bristol. 

19, sal Raisine and anes Wuxpows of Rartway 


1AGES, rg hm ty 
19, 744. TiuEs, &e., ‘a. A. Marsdi 
19, 745. Inon Bepsteaps, J. B. ok e, Manchester. 
19,746. Raisine and Lowerina Carriace Wixpows, 


. H. Green, Halifax. 
* _ Fastener for Bets, &c., G. Fischer, Man- 
19, ‘748. INCANDESCENT Exxcrric Lamps, W. Broughton 
Manchester. ; ts 
ag, Tomsoco 1 Pires, F. E. Townsend and J. E. 


19,750. yg ha Seats, E. Nichols, Great Malvern. 
19,751. SEL¥-FITTING Capes, R. Elliott, Newcastle- 


on-Tyne. 

19,752, Packinae ULtramarine, G, W. Rawlins, Liver- 
poo! 

19,758. Macuine for Borinc Mertay, G. Richards, 
Broadheath. 


19,754. Har Rack, J. Tinney, United States. 
19,755. Ciippine SHEep, A. avy, — 
19,756. PickeR and SHUTTLE Cueck, J. Dugdale, 


19,757. Beamine Warps, H. Haworthand J. Walmsley, 
19,758. Cuornes Honrsg, T. Birtwistle and 8. Bardsley, 


19,759. y ewe Ores, J. T. Penny and W. H. 
Richardson, London. , 

19,760. Warsi, J. H. A. Steer, and W. Millett, 

19, ~— din Toys, W. P. Thompson.—(L. Uebe- 

jacker, Germany. 

19, 762. Cotrers, Thomson, London. 

19; 763. Cuaroinc Gas Rerorts, F. Morris, ae 

19, 764. Fotpinc Cuarr, G. Howarth, Lon 

19, 765. Tennis Jacket, 8. C. M. teeny iat. 

19,766. Pouzzix or Game, T. Hardwick and G. 
Smith, Manchester. 

19,767. Curtars Rinos, A. Killik, London. 

19,768. New Game, W. H. Nicholas, London. 

19,769. Szarcu Licuts, D. D. Esson, London. 

19,770. Carriers for PuorooraPnic Piates, F. Miall, 


don. 
19,771. Suprtyine AERATED Drinks, 8. M. Chinnery, 
Lon don, 


19,772. Avconoxic Liquips, J. Torbitt, London. 
19,773. TREATMENT of Hemp, &c., "E. T. Truman, 


don, 
19,774. Lusricatine Enorngs, R. See , Bradford. 
19, 775. WHEEL _. J. on. 
19,776. Inon, &c., Furniture, B. el B. Mills. -—(Z. 
Massa, Jtaly.) 


19,777. Envetope WRAPP F. 8. Cocker, oe 

19,778. WARP mg Motions for Looms, W. 
llwraith, G 

— & Geuseuien | for Toornacue, M. 8. Stevenson, 


19,780. ad Reoutators, A. Heald, London. 
19,781. Domestic Fire-xscaPe, H. 8. Cowan, London. 
19,782. Exit Door for TaraTres, &c., H. 8. Cowan, 


ndon. 
19,783. Automatic Winpow Fastener, H. 8. Cowan, 


mdon. 
—_— Inrusion-MAKING Apparatus, F. J. Money, 


mdon. 
19,785. Preservine FERMENTED Liquors, F. J. Money, 
Londo 


nD. 

19,786. Grixpine PLane Surraces, E. R. Ayde and 
R. C. Horner, London. 

19,787. Tosacco Pipgs, J. Notton, London 

19,788. Wuee.s for Venicies, J. F. Golding, London. 

19,789. Sarety SpRiInc page emer H. Rippke, London. 

19,790. Puzzie Box, C. Morris. . Jessurum, Ger- 


many. 
19,791. CapsTan' 


W. H. Harfield, Lordon. 
19,792. PLacine 
Lond 


ELTS upon Putters, E. Hammesfahr, 


mdon. ~ 
19 go Hammerine & , Materiats, E. Hammesfahr, 
mdon. 

19,794. ExxorricaLty Repropucine Desians at a 
Distaxce, A. P. Trotter, London. 

19,795. Dryme Gratin, J. Sleeman, London. 

19,796. Makino Breap, J. Fisher, London. 

19,797. AnTi-FRiction CoLLars, A. M. Clark.—(J. J. 
add, South America.) 

19,798. FinisHixe Pite Fasrics, 8. C. Lister, London. 

19,799. FinisHina Imitation Seats, J. Reixach, 


on. 

19,800. Davits, L. Raskazoff, London. 

19,801. BoTTLe-wasHIne MacuHinEry, G. Burges, jun., 
London. 

19,802. CoLLapsiBLe Coverine for Trams, E. W. J. 


Huatt and J. Nash, London. 


10th December, 1889. 

19,803, bene eee & pace for O1 Lamps, R. F. 
Dewh urst, Lon: 

19,804. Liqurp Giatnatene for Heatine, H. J. Alli- 
son.—(7he Colorado and New York Heating, Cooling, 
and Power Company, United States.) 

19,805. Prorecrine Kaitway Trarns, H. J. Allison.— 
UW. H. Rushworth, United States.) 

19,806. BoTTLe SToPpPERs, Sypuons, &c., W. P. Bonwick, 
London. 

19,807. Hatcuine and Rearinc Pouttry, W.C. Butlin, 


don. 

19,808. CompensaTING Expansion of Wings, C. Hassel, 
Manchester. 

=: Cases for Fiurp Extincreurs, W. B. Dick, 


Ww. b 

19,810, ong pov hend Suprortine the Urerus, F. J. 
ndon 

19,811. PERAMBULATOR Firrines, 0. and J. Sanders, 


19,812, OVEREDGE SEWING Macurngs, D. J. MacDonald, 


ndee. 
19,813. Heatixc Merats, &c., J. C. Werndley and H. 
‘oster, Newcastle-upon-Tyne, 
19,814, Stow Compustion VENTILATING Grats, G. T. 
Plun kett, Gravesend. 
19,815. CanpBoarD Boxes, W. Harvey, Manchester. 
19,816. Cast STEEL Hammers, G. Rydill, Sheffield. 
19, 817, Mautinc Macuines, A. Wiggin, Manchester. 
19,818, Panci. SHARPENERS, B. n an 
jucht, Manchester. 
19,819, TREATING CRUSHED, &c., MINERAL MatreR, T. 
Evans and W. W. Fyfe outh. 
19,820. Fisninc Rops, W. Robertson, Glasgow. 
— ANTI-VIBRATION TRAVELLING CaP, H. T. 


ham. 
19,822. — Hanv es of Sticks, 8, M. Laserson, 
an 
19 =. Courosrrs Hert Puiates, A. McLauchlan, 


19,824. Datvind Gear for Bicycies, J. Hook, Bir 
mingham, 





19,825. Lowzrine Siipine Doors, G. H. Verity and J. 
& London. 

a Sere to Prevent Suiprine, W. Shiels, 

7 Preservinc Agnatep Liquips, D. Nicoll, 


19,828, Caoons, H. 8. i ey 
19,829. Psonocrarus, B. J. 





Bee (7. A, Edison, 
nited States. 
19,830. Mount for Lenses of Dirrerent Sizes, W. C. 
‘ 
19 ash Exzorric Switcues, C. M. Dorman and R. A. 
8 Manchester. 
for Hotpixe Porson, R. A. F. Russell- 
&c., of Pumps, R. A. 
London. 


ae — SigNaLiine Apparatus, M. and T. 


er! 
bo 836. Camp Sroozs, A. Schneider, London, 
19,837. _ Sup, 4 Schneider, Liverpool. 


19,838. Ruiers, J, J. hemaony Liverpool. 
19,839. ConsUMING Smoxe, 8. Hopkinson and J. W. 
Ward, London. 


19,840. Apsustasix Sov and Hex for Boots, &c., T. 
Greenwood, London. 

19,841. Curr Linxs, E. Elliott, jun , Tunbridge Wells. 

19,842. Musto Sroozs, J. W. Deans and A. M . Foster, 


19,848. Power Brakes, H. Birkbeck.—(The Lawrence 
Railway Brake Company, United States. 

19,844. Macuines for TREATING LEATHER, M. N. 
Howard, London. 

19, Jo wa Tae Pressure in Generators, J. 

10 86. 8 Srraicut Bar Kyirrixa Macuuns, H, Kiddier, 


>. LicutTinc Miners’ Lamps while Locxep, H. 


, London. 
19,848. AgrrriciaL ey HLA. bao og A. C. Ponton, 
BL. ney, om C. Chambers, Lo: 
19,849. cong Be ws, Williams, T. Bock, and C, F. 
Billetger, Lon 


on. 

19, pe STONE — for Mepicine, C. C. Leathers, 

19,851. ATMOSPHERIC GAS-REGULATING Tar, H. Cox, 
jun., London. 

19,852. Staininc, &c., Woop, F. T. Prosser and W. 
Carter, London. 

19,853. STOPPERING Borries, E. Jessurun.—({L. EL. 
Jessurun, United = 

19,854. Screw Drivers, E. Jessurun.—(L. E. Jessurun, 
mie states. 
9,855. Rarsinc Rartway Carriace Wixvows, T. H. 
right, London. 

19, ng Sprixa Cottarn Fasreninos, F. G. Dyer, 


19 ~~ SECONDARY | = aa E.ements, Sir C. S8. 
ndon. 
Drenckhan, London. 


19, 858. CorKIna Borris, A. C. 
19,859. Urtiisatiox of Waste Gass, A. P. Rushforth, 


19,860. Ccrrinc Paper, L. U. Gill and A. Bradley, 
London. 


19,861. SzconpaRy Batrenies, C. H. Logan, London. 
19, poe — and Reacent Frevers, J. W. Hyatt, 


19,868, y for Dyzinc Fasrics, C. Corron, 
mdon, 
See Buys for Gram, H. Simon.—(F. Rudin, 
Sout: i 


19,865. CLEANING Wrovucnut Iron, E. P. Peyton, 
London. 
19 por Enoiveers’ Macuine Toot, W. F. Pettigrew, 


mdon. 
19,867. Lupricatine Pacx1ne, W. F. Pettigrew and A. 


ley, London. 
19, 808. Gas Motor Enoines, F. W. Lanchester, 


19,869. , of Merats, B. C. hman, London. 

19,870. Woop-PoLisHinc MACHINES, H. Lake.—{ The 
Berlin Machine Works, United States 

19, pie a for WHEELS of VEHICLES, J. Munton, 


19,872. — Doors, J. Bredel and H. Zulauf, 
Lond 


on. 
19,873. Reautatinc the TeMPERATURE in BuILDINGs, 
. Powers, London. 

19,874. Bassinette, &c., Perampu.ators, C. Smith, 
London. 

19, . Exectric Gas-LicHTeRS, &c., N. Newman, 

mdon. 

19,876. VeLocipepgs, C. A. E. T. Palmer, London. 

19, "877. GUILLOTINE PAPER-CUTTING Macuines, L. U. 
Gill, London. 

19, = GUILLOTINE PaPER-CUTTING Macurnes, L. U. 

ill and A. Bradley, London. 

19,879. DiapHracm for DupLicaTinc TyYPE-WRITING, 
Ww. nm, London. 

19,880. “Rock Dri11s, P. A. "Greelius, London. 

19,881. Horse Racks, P. J. Parmiter, London. 

19,882. Propuction of Dry Extract of Corres, H. 
Barotte, London. 

19,883. ExLecrricaL Seconpary Batrerizs, J. K. 
Pumpelly and F, D, Thomason, London. 

19,884. Boots, &c , for Tennis Prayers, G. Layard, 
London. 

19,885. Door Locks, J. R. Miller, London. 

19,886. Orn Stove, F. W. Barker.—(J. Stannard, United 
| 

19,887, gm Hatcuway Coverines, J. H. Laid- 
man, 


on. 
= Senaque Pires, F. Jewell and 8. C. Joyce, 


19,889. Turnine Hay or Crover, W. Dodge, London. 
19,890. CasTING Incots, Briuuets, &c., H. Aiken, 


mdon. 
— A eas Frre-EscaPe, J. Jergerand F, Degray, 


19,892. WeLDIne Metat, H. E. og London. 

19, 893. Wroucat Merat Fianoes. H. H. Lake.—(G. V. 
Wagenen and J. Graves, United States.) 

— — Apparatus for Bicyciss, T. Weisser, 


19 ats Seemexwe ARRANGEMENT for Rirgs, P. Kottlors, 
mdon. 

19,896. PHotocrapPHic Fitms, A. J. Boult.—(G@. Eust- 
man, United States.) 

19,897. PHotoorarHic Fitms, A. J. Boult.—(G. Eust- 
man, United States.) 

19,898. Brarmpinc Macuines, W. P. Thompson.—(D. D. 
Grigin, United States.) 

19,899. Exxcrric Batteries, W. P. Thompson.—(M. W. 
Parrish, United Stat. s.) 

19,900. Dry Crosets, W. P. Thompson.—{/. D. Smead, 
‘United States. ) 

19,901. Sewinc Macurnes, R, Chandler, yo 

19, 902. WEIGHING MACHINES or Scaes, J. Corcoran, 


——— 

19,903. TrEatmENT of Paper. W. P. Thompson.—(C. 
Rolla nd, France. 

19,904. Tmeeones Apparatus, F. L. Rawson and H. R. 
Edwards, London. 


11th December, 1889. 
19,905. Rutz and Fotpixa Square, W. Smedley, Ash- 


over, near Chesterfield. 
19, 


— ote, Halifer. for CoVERING Borters, &c., W. H. 
19,907. CxEcK of ee in Looms, D. Sanderson 
and J. e, Halifax. 
19,908. CasE for Sramps, W. Light and J. H. Witcom), 
Birmingham. 


i: 
19,909. New Toy, A. E, , Jerse’ 
19, 910, Warre Leap, J. E. ‘ood, <n near 


19,911. Exve.opss, T. R. Dallmeyer, London. 
19, 912. WASHABLE Price Tickets, J. Crichton, Euin- 


burgh. 
19,918. Bryr Fasteners, I. Jackson, Manches 
19, 914. MecHaNIcaL STOKERS, 


J. Proctor, Ei. 
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19,915. Mecuantcat Stoxers, A. oe Man 
19, 916. "Tha cagerg Carrripess, M. Mullineas. Man- 


19,917. , for Currs, F, Leeming, Halifax. 

19,918. FuRNAcE ——_ 8. Bamforth, Manchester. 
19.919. Rasaixc Fleming, Glasgow. 

> Se Lastine — A of Boots, J. Hunter and 


rant, G 

19,921. Sarery darenases for Horst Box, E. '— “amas 
5. H. Heptonstall, and W. Knowles, 

19,922. Sose, G. T. Cannon, Bicester. 

19,923. VERICLES, W. and E. Smedley, Ashover, near 
Chesterfi 


19,924. Tosacco Pipzs, W. Daniels and J. T. Woolf- 
enden, Littleborough. 
19,925. tana DRAwino, &c., Macumvs, J. Crane, 


Not 
19,926. Dissorvine View Lanterns, H. Bond, War- 


19,927. peaemer Wacon Covpiines, J. Blakeley, 
19,928. Creur Bg, F. Cooke, London. 
19,929. Oncrmenr for Horses, J. E. B. Parsons, 


on. ‘ 
19,930. Prckuxe Motion fer Power Looms, J. Knowles, 
Blackburn. 


19,931. HorsEsHoss, R. Bell, Glasgow. 
19, 232, Pan of Hop-saMPLING CLAMps, G. 8. Penfold, 


19,933 Wix>ow Bitxps, H. V. Smith, London. 
18, 934. Waeevs for Carrtaces, D. Lade, London. 
—— = Spaee, &c., Exptosives, A. T. Cocking, 


19,9386. a Caps to Enps of Meta Busxs, &c., 
R. H. Wall, London 


19,937. Woop FIRELIGHTER, L. R. Marsden, Darwen. 
19,988 AtTacement for Sewinc accom, J. i 
Dubois, London. 
19 939. Puzzie, A. Casserius, London. 
19,940. Water Fiuters, J. Dixon, London. 
— CIGARETTE- MAKING Macuine, P. Vauselle, 
ion. 
= ARTIFICIAL FLow=ks, E. Eaton and A. Stilmant, 
on. 
19,943. Stops for Proves, &c., Puanzs, R. Rock, 
London. 
19,944. Exrraction of Goin, &c., J. A. H. T. Ranft, 
London. 


19,945. Steam Borers, T. Carter, London. 
—e. t semen Transmitters, O. D. La Dow, 


19 o4y, ‘em Sanrtany Towet, A. Southall, T. 
B: W. F. Sou’ 


’ London. 
19,948. ony oe of Fats, &c., ¥. Grillo and M. 


mee. Deanees —_——_ of Borrises, A. J. Barnes, 
19,950. “7. -"'SoM for Rectsterinc Numsers, G. W. 


19,951. Execrricat Swircuss, H. Bayley, London. 
19,952. OpticaL Instrument for Reape, J. W. Foran, 


ion. 
19 * peat OysTER-oPENING ImPLEMENT, G. W. Thompson, 


on. 

19,954. SigNaLtuve Apparatus, H. Kammermaier and 
A. London. 

19,955. Wasnixe Ciotuss, A. J. Boult.—(B. L. Maybee, 
New South Wales ) 

19,956. Hexz.inc Macuryes, F. Cutlan, London. 

19.957. Fastenine for JewE.iery, J.C. W. Jefferys, 


on. 
19,958. Borzer and other Fires, F. W. Fox. Bradford. 
——. Sream Borer, &c., Furnaces, G. A. Key, 


on. 
19,960. Screzns for Gravet, &c., T. F. Armstrong, 
London. 


19,961. Mzasunine Liquips, J. Condon, London. 

19,962. SuppLyise Burtpryes with Heatep or CooLep 
Arr, J. Wrig! don. 

19,963. VewTiLaTiox, R. H. Reeves, London. 

19,964. Sovergicn Purses, F. Cowley, Lond: 

19,965. Motor, P. M. Justice —(L. 


) 
19,966. a Exastic Tires on WaHee.s, W. 
19,967. Lapizs’ Dress Protectors, A. Bruckner, 


on. 
M. Le Notre, 


on. 

19,968. Recutatinec the Heicut of Music Sroots, 
H. A. Maddock and I. Solomon, London. 

19,969. aes for Measvrine Liquips, J. Smith, 


19,070, Tooruxp Waetzs, W. Jung: and J. E. Boehmer, 

19,971. ceed Fousss for Prosectiies, A. Martin, 

19,972. "Daniccarixa Apparatous, &c., A. H. Hobson, 
London 


12th December, 1889. 


19,973. Fastexises for Raits of Ramways, J. F® 
Weedon, London. 
—. ae Mitx and Foop, J. G. Cumming, 


‘in 

ag th OxyY-HYDROGEN on LIMELIGHT Jets, A. Suiter, 
on. 

19 arma for Macic Lantern Suipss, G. Isaac, 


u wh. 

19,977. Humrpiryine the Arr of Factorizs, W. Tatter- 
sall, Bradford. 

19,978. Fire Hanpie, W. Turner, Warrington. 

19 979. TeLerHones, W. Andrews, Aston. 

19 980. Fastenrne for Wixpows, A. F. Vigers, Man- 


chester. 

19,931. Riwermsc of Cocks, H. Horsley, Barrow-in- 
Furness. 

— Dxivinc Betts, H. J. Fenner, Kingston-upon- 


ull, 

19,983. Drivine Gear for Pianinc, &c., Toors, A. 
Earnshaw, Halifax. 

19,984. Beps or Coucnes, H. Ingham, Halifax. 

19.985. AuTomaTum Ficures, J. L. Garsed, Halifax. 

19 986. New Tip for New and OLD Cugs, ?. L. Bates, 
Northampton. 

19,987. Scissors, M. A. Hogan, Dublin. 

—. OVER- peor wl Motions of Looms for Weavine, 

mdon 

19,989. ATTACHING HANDLEs to Brooms, A. B. Bishop, 
Sheffield. 
19,990. Economisinc Smoke in Furnaces, G. H. Hunt, 
Sheffield. 

19,991. Corrucatep Borter Fives, B. Brown and C. 
Arnold, Sheffield. 

19 992. Ficurep Ciots, T. Pearson and J. Taylor, 


on. 
19 Snes for Urmisinc Heat, &c., T. Smith, 


on. 

19 994. Brock for Tempzrep Stee. Wire, 8. Rhodes, 
London. 

19 995. Proputsion of Tramways, C. Lancaster and J. 
Sturgeon, Liverpool. 

19996 Kictinec MicroBe-Like Murnvtre Livine 
Oacanismsa, W. Spilker, H. Bendel, M. Hahn, and 
C. Loewe, London. 

19 997. CarTripcr Pocket Lamp, C. Lawinski.— 
(Messrs. Kempeneers and Co., Belgium ) 

19 993. OrwTMENT, W. A. and E. Moore, London. 

19 999. Manvuracture of Frame Puatss, 8. 
London. 

20,000. Dres for Stamprne, &c., 8. Fox, London. 

20 001. Esectok Mecuanism of Guns, W. Scott, 


on. 

20,002. AnyusTaBLE Wrencn, J. and H. Lucas and 
A. H. Bishop, Birmingham. 

20 003. Bext for Cycizs, H. Lucas, Birm 

20,004. ApsusTaBLe Wrencn, J. and H. 
A.B. ——— g! 

20,005. Stup for Sarets, A. Hamp, London. 

20,006. Pues for Topacco Pirgs, J. Death, London. 

20,007. SELF-ADJUSTABLE BEARING, T. J. Rickard, 

Newport, Mon. 

20 098. Gs Burners, E. Dugdale, L-ndon. 

20.009. Caveras, R. Haddan -(C. A. Steinheil Sihne, 
Germany.) 


Fox, 


ucas and 


20,010. Purs Boor Biackinc Powper, J. H. Bath, 
on. 
yay Water Apparatus, J. 0. C. Phillips, 


= Be.iis for Cycuzs, E. Heckford, J. H. 
inson, and J. G. a S —— 
20018, To Ienitrxc = Lvctr: Matcuss, F. E. Spiller, 


20,016. APranaTus for Potisuina Grass, V. Malevez, 


20,015. Writinc Desks, B. Dukes. —(H. Herrmann, 
United States. 

20,016. Drawers for Cuests, C. Hass, London. 

eg Separatinc Precious Metats from Orks, 

E. Shill, London. 

20,018. Steam Enorves, C, Wells, Londor. 

20,019. TRaNsFERRING Wacons, 8. W. Allen, London. 

20,020. Cotovrixe Matrer for Dyerna, K. E. Klimosch 
and F. C. W London. 

20,021. Kurrrine geen L. Conturat, London. 

20,022. a. PLANAR ic Switcs, E. Wilson, 


20,023. —_ for oy A. J. Loftus, London. 
20,024. CinpER-sirTeR, F. Bell, London. 
20,025. 025. VessELs PROPELLED by ‘Screws, F. de Wernicki 
and ©. T. d@’Oksza, London. 
20,026. Mag soo d or CoLourine Susstances, F. A. 
on. 


sud g Yarn upon Bossrys, J. Blamires, 
uddersfield. 


028. Ba.ine Hay, W. and T. Gaskill, London. 
so.080. Fasteninc Devices, F. Cooke, Lond: ~— 
——. Seraratinec Dust from Arr P. V. Gelder, 


20,081. GHTING 5 W. Smith, London. 
20,032. Lino.tsum, T. Mitchell, London. 
—-. HYDROCARBON Motor Enainss, H. Lindley 
T. Browett, London. 








SELECTED AMERICAN PATENTS. 
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413,224. Heap-siock ror Veuicies, F. P. Circle, 
Ohio.—Filed March 13th, 1 
ae Srammtenagelay 
— on ae op? sides and having a 
db dy cvcunely ttached to the inner 











sides of the centre of the head-block to form a journal 
box to receive the bolt, and aper- 
e fifth wheel, an erse 


tures for attaching 
braces arranged to su) the sides poem ae 
or ween gs the centre and the ends, and provided on its 


 _eeataacaiatans tines iain of the king 


ane 313. Noyx-conpuctine Hanp WHEEL ror Cocks, 
. J. W. Becker, Cincinnati, Ohio.—Filed May 
Ini, 1889. 


Claim.—Q) A non-conduc hand wheel for valves 

— even fittin, — on its under side a central 
wad the disc or flange 

plate of 5 ae ¢ — also a circular 


erf or groove i above or caeee aa id aperture, com- 
bined with an independent ring g inserted in said 
—_~ or ve inside of said age substantially as 
awe _ a. —_ . Ft — 

Seon 2 or flange plate ¢, pro e 
detents or ‘aud el, of a non-conducting hand 
wheel having on its under or inner side an a c 
for the ion of said disc or flange , and a 
kerf or groove f above or within said a) re, and on 
its upper or outer side a recess or central aperture a, 





the washer h in said aperture a, the ring heyy tera 
said kerf or groove, and the atiaching eerew 
its head within the upper or outer of the’ _ 
wheel. (3) Thecombination, with a valve stem ha’ 
a disc or flange plate ¢, of a non-conducting han 
wheel having on its — side the aperture for the 
of said disc yp dee and having also 
a circular groove or Aa f above or within eaid a; 4 
ture or disc, and the metal Jon g, independent 
parate from said disc or ge plate, and fitting in 
said groove or kerf. 


413, aes. Die Stock, A. Efinger and L. L. Deweese, 
nton, Ohio.—Filed February 28th, 1889. 

Claim —{1) The combination of the bars A and A! 

, the dies C provided with the screw- 

threaded recesses c., the spring D, the clamp B, the set 


[413317] 









the spring D provided with the extension or arms ¢ 
adapted ts enter the recesses /, the set screws K and g, 





and the clamp B, substantially as and for the purpose 
set forth. 


413,388. Po.venrisino a W. H. Coward, Bath, 
t, Filed N 30th, 





County of 
Claim.—{1) A pulveriser comprising the revolving 
drum A, ~ having low trunnions and provided with a 


series of wedge-sha} cups disposed around its inner 
faces, the youn oa S mene the drum an 
vided wii appa tet fen 
rum, a fan or blower connected to one of the trunnions 
of the drum, and a screw conveyor in the other trunnion 
of the drum, substantially as herein shown and 














— 
described. (2) A = aaa compri: the revolviu*® 
drum Yt. ee hollow trunnions A! A?, and provided 
with the Cc — its on faces, 


the oligo ear B, cent 
screw conveyer D in ety ne eas fan 
E, conn to the trunnion A?, and the gauze dia- 
‘wee G across the trunnion A, substantially as 
erein shown and described. 
413,392. Larne Dos, G. J. Engert, Dansville, N.Y.— 
Filed July 25th, 1889. 
Lisi A) A lathe dog com’ a body part 
having an aperture ad: to receive the work, and a 
tail or elbow pivotted on the said body and adapted to 
engage the work, = oy =p tt herein shown and 
d bed. (2 


) A lathe d body part 
having an @ adapted to re to receive Pine the work, a — 
or elbow pivotted on the said body and so 
engage the work, and a set screw and die adapted to 
engage the work ‘opposite the said tail, substantially 




















bination, with the body having an aperture and 
90, 6 2 OR estes ie Os ate ae Fp ne 
extending e said slot into the Pope 

engage the work, a die held to slide in said 
aperture, and a set screw for adjusting the said die, 
substantially as shown and d bed. 


413,528. Warre Leap, R. W. E. M. Ivor, London.— 

Filed August 14th, 1889. ’ 

The one for the manufacture of 
in the trea t of monoxide 

of lead with acetate of ammonia, whereby ie s 

lead is formed and the conversion of this into 

carbonate of lead by the subsequent injection of 











carbonic acid, substantial]; 
The ge for the man 
sisting in 
with a solution of acetate of 
vessel, and _ when the monoxide has been 
converted into of carbonic 
acid gas tc), tbe contents of the vessel, 


413,626. Creat ae eee H. B. Nickerson, New Bed- 


Sord.—Filed pig eh 889. 
Claim.—A cleat boats, consisting of the body a, 


to it the 


as herein described. 
acture of white 
submitting monoxide of lead to agitation 


(2) 


con- 


ammonia in a close 











ment with the holes yond manne whevahy the 
and head A’ are caused to release and throw a 
(413,626) 
~~» 
< 








hm in order to cast loose the line made fast to the 
el substantially as shown and described. 
sem. Posse, G. Philion, Mishawaka, Ind.—Filed 
‘une 1 
cia“) the pulley A, having a removable wedge 
p section ¢ on one side, provided with inter. 
loc! ooking yo es and keys d, w 4 said section 
may be retained in place. (2) A pulley A 
having cut from one side a double wedge-sha; 
section with interlocking shoulders, 


Hi} 


i Hi 


a | il ih i" ing 
si 
and force the samme toward the cantre to lam? the 





—3a. R.2) y A, having a remov- 
able yi part equals 
the op Magn etper be 9 said section 
and y being provided with in’ DS 
ada to receive wedge a as to force said and 

and clamp the same upon shaft, 
substan as set forth. 


413 641. Excenrric Hoox ror Steam Enornes, S. §. 
Babbitt, oy and A. Randolph, Pittsburg.— 

Filed July 25th, 188: 
Claim.—{1) In -—. . a with the excentric rod 
and rocker arm or valve slide a steam e, a 
block ha a cavity to receive the rocker arm 
and means of attaching it thereto, a bore for receiving 
the excentric rod, and a bolt and cam for rigidly con- 
n ord at pl the excentric rod 
and rocker arm or slide ‘ valve, substantially as 
described. (2) The com’ ee as an excentric rod 
hook, of a block A, hosing 6 @ ty for the of the 
rocker arm or slide valve and means for a’ ig it 
thereto, a bore for the excentric rod, and a cam J and 
cam bolt H operated by said cam, and a handle K for 
o—— ting the cam, substantially as described. (3) The 
, a8 an excentric rod hook, of a block A 








and means of attaching the same to the rocker arm or 
slide valve of a steam engine, such block ha’ a bore 
to receive excentric rod, with a cam bolt en’ 
bore, and a cam having a weighted , constru 
arran, substantially as described. 4) The com- 
bination of the excentric rod and rocker arm or valve 
slide of a steam engine, a block A, ha means of 
attachment to such rocker arm or valve le, a bore 
to receive the ——- rod, a bevel-pointed cam bolt 
entering said bore and a cam to operate said bolt, 
substantially as and for the purposes described. 


413,700. Device'ror Putiinc CrossHeaps From 
ISTON-RO! J. W. Wood, sen., Altoona, Pa.— 
Filed July 23rd, 1889. 
a aerng A pote alld pulling quiets tm 
piston-rods, the tape: an ternally- vi ~~ 
ments D D!, in combination with a ce a 


segments D Ds conothen apart, all su 





a block G, adapted to res ents, bar 
having a point J, adap tod to St on t> the thoek Gand 
rest against the end : So) -rod, and a washer 
adapted to fit between the ore a all sub- 
stantially as and for the purpose specifi 
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PRACTICAL IJ.LUSTRATIONS OF DYNAMICS. 
Ry A, G. Greznnit, F.R.S, 
No, VIIL 


In dynamical questions of motion under gravity, there 
is no ad¢antage in the employment of absolute units; the 
only change in our equations of motion when changing 
from gravitation to absolute units is to remove g from the 
denominator of the left-hand side to the numerator of the 
right-hand side, the numerical results remaining the same. 
To verify this, the student is invited to re-work all the 

receding examples and illustrations, employing the abso- 
ute units instead of the gravitational units as given. 

It is not till we come to electrical questions, and to the 
grand phenomena of Physical Astronomy, that the neces- 
sity of absolute units of force, work, &., becomes essen- 
tial; and the convenience and clearness of absolute mea- 
sure is apparent in se om experiments made with 
Atwood’s machine at localities where g is different. 

The following questions will illustrate these points :— 


GENERAL QUESTIONS. 


(1) Considering the Earth as spherical, and the quadrant 
as 107 metres, or the sea mile as 6080ft., prove that— 

the surface = 1014 x 5 093 eq. m., or 1015 x 5°483 sq. ft.; 

the volume = 10?! x 1°081 cu. m., or 1072 x 3°824 cu. ft.; 

the weight = 1071 x 6°136 tonnes, or 1021 x 6:057 tons, 
with a mean density of 5°676. 

In the model of the Earth at the Paris Exhibition, on 
a scale of one-millionth, the quadrant of the meridian is 
10 m.; so that the surface is 509°3 square metres, and the 
volume is 1081 cubic metres. 

The distance of the sun, with a parallax of 88. 
= 101! x 1492 m., or 107 x 8058 nautical miles; an 
error of 0”*1 in the parallax causing an error of 1,695,000 
kilometres, or over 900,000 sea miles in the sun’s esti- 
mated distance. The angle 0”'] is roughly that subtended 
at the centre of the Earth by 10ft. level on the surface, 
or by lft. at 400 miles, or by a sixpence at 25 miles— 
(Tue Enaixger, November 29th, p. 456). 

The distance of the moon, with a parallax of 57’, 
= 10° x 3°84 m.,, or 207,340 nautical miles. 

Velocity of the earth round the sun = 10° x 2°96 kines, 
or 97,000 f.s.; 

K.E. of translation of earth = 10°° x 2°687 joules; 
and so on, as in Everett’s “ Units and Physical Constants.” 

(2) Show that the weight of the atmosphere is prac- 
tically. the same as that of an ocean of mercury of uniform 
depth equal to the height of the mercurial barometer, 
covering the surface of the earth, or of an ocean of water 
of depth equal to the height of the water barometer; and 
thence that this weight is 1015 x 5:26 tonnes, or 1015 x 5°18 | 
tons, taking the height of the mercury barometer as 
76 centims, or 30in., and the specific gravity of mercury 
as 13°6. 

(3) Two bodies, each weighing m grammes, are in 
contact on a smooth horizontal plane ; and when the first 
is struck by an impulse of B boles, the second is acted 
upon by a force of F dynes in the same direction, and 
overtakes the first with velocity v kines in ¢ seconds after 
going s centims. 

Prove that v = B/m, ¢ = 2B/F, s = 2B? /mF. 

(4) Supposing a lb. of air to occupy 13 cubic feet, 
and to behave like a cloud of inelastic particles, prove that 
the pressure of wind should be given in poundals per 
square foot by 0077 v?, or 0°165 V2, and in pounds per 
square foot by 0°0024 v*, or 0:0052 V2, supposing the 
velocity of the wind is v fs. or V m.h. This gives, with 
V=45, a pressure of 10°5 lb. per square foot; about one- 
tenth of the pressure observed by Barlow with railway 
carriages. 

(5) Prove that if « inches of rain fall uniformly in 
twelve hours with an average velocity due to falling h feet, 
the impacts will produce a steady pressure of 0°00024 ghz 
poundals, or 0°00024/ x pounds per square foot. 

Explain why a waterfall 4 feet high can support a 
column of water 2 / feet high. 

(6) Determine the resistance in poundals per square 
foot to a celestial body moving through space which is 
filled uniformly with meteoric dust to the extent of 1 lb. 
to » cubic feet. 

(7) Prove by Torricelli’s theorem that if liquid of 





density plb. per cubic foot is issuing from a vessel in a 
jet, of which the cross-section is A square feet at the vena | 
contracta, and that if p denotes the hydrostatic pressure | 
in pounds per square foot in the vessel when the jet is | 
stopped, then (i.) the quantity which issues in ¢ seconds | 
is At ./(2gpp)|b.; (ii.) the momentum which issues in 
the same time is 2 A pt second-pounds; (iii.) the H.P. of 
the jet is 24 gt A pi? p-4 + 550. 

Prove that if the jet impinges normally on a plane area 
at rest, the thrust is 2. A p pounds; but if it impinges on 
a cup-shaped vane, the thrust can be made 4 Ap pounds 
—Unwin, “ Hydraulics,” Ency. Brit., “ Hydromechanics,” 
p. 512—and if the jet is received by a number of these 
cup-vanes fixed on the circumference of a revolving wheel 
—the Pelton wheel--the mechanical efficiency of this 
wheel is theoretically perfect when the vanes revolve at 
half the velocity of the jet; but the efficiency is halved if 
the vanes are flat. 

(8) Assuming that the velocity of a steam jet follows 
Torricelli’s law, and that steam and water are issuing 
by equal pipes from a boiler at a pressure p pounds per 
square foot above the atmospheric pressure, and that ¢ 
and p denote the density of the steam and water in pounds 
per cubic foot, prove that— 











Bey the velocity of the steam jet ™ a P, 
the velocity of the water jet o’ 
(ii) . the quantity of the steam jet am af c. 
the quantity of the water jet p’ 
(iii) . the momentum of steam jet _ “a 
the momentum of water jet e 
(iv... the energy of the steam jet a 








P. 
__ the energy of the water jet rf ,y 
Explain the action of Giffard’s injector by this theory; 


—— —-—— 
—— oe 








and denoting the cross-section of the jet in square feet 
A, prove that the theoretical quantity of water which can 
be fed into the boiler in ¢ seconds is 


At {J/2gp)- J@gpe)} Ib. 
Practically to overcome friction, the cross-section of the 
creased 


steam jet must be in to B square feet suppose, so 
that the quantity fed in is 


{A /@gpp)- B /(2gpo)} ¢ lb. 


Compare the efficiency of the injector and of the steam 
feed pump. 


Mass anp WEIGHT. 


IX. When we changed our unit of force to the poundal, 
we had the equationsQ = W 7, Qs = 4 W v?,Qt = Wz, 
connecting f the acceleration in celoes produced by 
p Lea acting on a body weighing W pounds, and v 
the velocity in f.s. generated from rest in s feet and 
t seconds. 

We may now, if we please, replace the letter W by M,and 
call the quantity it measures the mass, to with the 
usual notation of theoretical text books ; and then a force 
of Q poundals acting on a mass of M pounds will create 
acceleration f celoes, given by f = Q/M, or Q = M/; 
and if the force Q poundals acts for ¢ seconds through s feet 
and generates velocity v f.s., then 

Qs = $ M 2? (foot-poundals). 
Qt= Mv (second-poundals). 

But it is very important to notice that the quantity 
which the theoretical writer calls the mass, and measures 
by the number M in pounds, is exactly the same as the 
quantity which the engineer calls the weight, and measures 
by the number W in pounds, so that now W is equal to 
M (and not to M g). For it stands to reason that if the 
mass of a train is 100 tons, the weight of the train in tons 
must be 100 tons ; and if the weight of a body—as deter- 
mined by correct scales—is 100 Ib., the mass of the body, 
if measured in pounds, is also 100 1b. 

Again, the K.E. (kinetic energy) of a weight of W 
pounds, moving with velocity v f.s. is $ W v?/g foot-pounds, 
or 4 W v? foot-poundals ; and the K.E. of a mass of 
M pounds moving with velocity v f.s. is} M v? foot- 
poundals, or 4 M v?/g foot-pounds. 

The word mass is never employed in Statics, and we 
have avoided its use and tried to do without it in the 
preceding articles, and employed the words weight and 
weighing, as perfectly clear and familiar to the engineer ; 
for if we measure mass in pounds, and- weight also in 
pounds, the mass and the hayes are the same; and the 
subtle distinctions between them, so carefully insisted 
upon by a certain school of writers on mechanics, are mere 
verbal quibbling. 

But in ancient treatises on dynamics, the word mass was 
used to denote a different quantity. When the gravita- 
tion unit of force is employed in determining the motion 


of a body weighing W pounds, the eer. is 
always “en : and so, as an abbreviation in writing 
and printing, — was replaced by M and called the mass. 


Thus if a force of P pounds acts on a body weighing 
W pounds, it creates acceleration f celoes, given by 


P= ry f; and if the body is moving with velocity v f.s., 


its K.E. is a Ls foot-pounds. Now replacing = by M, 


then P = Mf, and the K.E. is 4 M v? foot-pounds, and 
W=M4g. 

The unit of mass is then g pounds, a quantity varying 
with the locality ; thus the mass of 100lb. would be 
3°107 at London, where g = 32°187, 3°103 at the North or 
South Pole, where g = 32227, and 3°114 at the equator, 
where g = 32°117. 

In modern treatises on dynamics the mass of a body is 
defined as the invariable quantity of matter in the body, 
but with a unit of mass g lb. we have the inconvenience of 
measuring an invariable quantity in terms of a variable 
unit. To avoid this, the unit of mass is changed from g Ib. 
to 1lb., equivalent to discarding the abbreviation of M 


for  , and making M = W, if M and W are both 


measured in lb. At the same time, to get rid of g from 
the equations, the unit of force is changed from the 
variable statical gravitation unit of force, the force of 
attraction of the earth on a pound, to the dynamical unit 
of the poundal; so that if a force of P pounds is Q 
poundals, P = Qg, and Q = M for Wf, while the K. E. 
of the body is 4 W v? or 4 M v? foot-poundals, according 
as we call M the mass of the body in lb., or W the weight 
of the body in lb., and M = W. 

All that was required then in changing to absolute 
units and ama ny was to drop the g from the denomi- 
nator of W in our former equations, in which the gravi- 
tation unit of force was employed. 

But unfortunately for students of dynamics, the equation 


Mow, or W = Mg, 


was not consigned at the same time as it should have been 
to the limbo of oblivion, as unnecessary, obsolete, and 
confusing. 

Instead of that, the equation W = M q is retained, and 
a new definition of the word weight is invented, namely, 
“the force with which a body is attracted by the earth,” so 
that if the mass of the body M is measured in lb., the 
weight of the body would have in this way to be measured 
in poundals, But we cannot have weights stamped in 
poundals or dynes to satisfy legal requirements. 

This equation W = Mg has a wonderful fascination 
for a certain school of writers and examiners on theoretical 
dynamics—t s of mechanics. without mechanical 
touch—and the unfortunate student is expected to make 
sense of such questions as the following—questions which 
are unintelligible to a practical engineer. 

“What conventions with re; to units is implied in 
the equations W=Mg, W=gp V, W=s V, W denoting 








the weight, M the mass, p the density, s the specific gravity, 
and V the volume of ‘a body ?”’ ~ 

« © Find the amount of coke required to draw a weight of 
9400 megadynes (!) a distance of 1500 metres up a slo) 
of 1 in 30, given that the available energy of one kilo- 
gramme of coke is 1°5 x 101% ergs.” 


According to Acts of Parliament, the weight of a body 
is the quantity which is measured out by the operation 
of weig ing in the scales of a correct balance. e body 
to be weighed is placed in one of the scales, and is equili- 
brated by standard lumps of metal called pound weights, 
hundred weights, or ton weights, and the sum of these 
weights in called the weight of the body. When very 
accurate weighing is required, the buoyancy of the air 
must be allowed for. In the last Act of Parliament the 
words “in vacuo” have been added to cover this point. To 
illustrate this addition to the Act, consider the question: 

Prove that the weight of hydrogen required to lifta 
balloon and car, weighing one ton in air, is about 166 Ib., 
a pound of air occupying 13 cubic feet, and a pound of 
hydrogen 188 cubic feet. 

But how is the hydrogen and the air to be weighed? 

It is important to notice that this mode of weigh- 
ing by the balance is independent of the local value of 
g, which varies with the latitude, height above sea level, 
altitude of sun and moon, time of high water, &.; and it 
would give correct weighings if we removed to the moon, 
the sun, or any other inhabitable planet. The length of 
the beam of the balance is not likely to be so great as to 
make perceptible the difference in the magnitude and 
direction of gravity at the two scales: it would not do, 
of course, to employ a curved beam supported in latitude 
45 deg., with the scales at the equator and the pole, for 
the purpose of comparing the weight of bodies at the 
equator with those at the pole. 

Instead of this beam of the earth’s quadrant, we can 
have a spring balance, correctly uated in latitude 
45 deg. by an inspector employing his standard weights; 
but now if we use the spring balance at the equator, where 
g has diminished from 32°169 to 327117 celoes, we shall 
fine ourselves by selling 10016 lb. as a pound ; and if we 
use it at the pole, where g has increased to 32°227 celoes, 
we shall be giving short weight—we cannot say short 
mass—to the extent of 0°9982 lb., instead of a pound ; and 
the inspector who has followed us up with his standard 
weights will fine us—we shall be fined in either case. The 
spring balance cannot then be_considered a legal instru- 
roent for measuring weight in the meaning of the Act of 
Parliament—Thomson and Tait, “Nat. Phil.” § 221. 

For the theoretical writer to attempt to restrict the 
word weight to mean “the force with which a body is 
attracted by the earth,” is very confusing when he employs 
absolute units of force, poundals or dynes; the meaning 
is only admissible when the gravitation unit of force is 
employed, and then thedefinition leadsto mere truisms such 
as “ the weight of 100 lb. is a force of 100 pounds’ weight 
—or is it pounds weights, or pound weights? The engi- 
neer would say pounds, without the word weight or 
weights. 

As to the word mass there is no particular objection, if 
it is considered that any additional clearness is obtained 
by its use; the theorist may call the mass of a gun 100 
tons, while the engineer will continue to say its weight is 
100 tons. The engineer paints on his railway carriages, 
“weight 10 tons,” and on the steel exhibits of the 
Whitworth firm in the Manchester Exhibition, “ weight 
20 tons, 30 tons, &c.,” while the theoretical purist should 
follow him up with a piece of chalk to cross out the word 
“weight” and write “ mass” instead. There is, however, 
the inconvenience that we do not possess the verb to 
mass; we can say the gun weighs 100 tons, but we cannot 
say it masses 100 tons. Again, the Acts of Parliament 
— not “masses and measures,” which suggests 
political socialistic legislation, but “weights and mea- 
sures,” in French “poids et mésures,” and in German 
“ Maasse und Gewichte,” which would look very curious if 
changed into “ Maasse und Massen.” 

But is the engineer to be allowed to speak of the weight 
of the earth, of its atmosphere, of the moon, of the sun, or 
of any heavenly body, or must he in such cases employ 
the word mass? And if he speaks of the weight of the 
moon or sun, must that be understood by the theorist as 
meaning the force with which the earth attracts the moon 
or thesun? If so, then since by Newton’s third law of 
motion the moon or sun attracts the earth with an equal 
force, we are led to the paradox that “ the weight of the 
earth is equal to the weight of the moon or of the sun.” 

But when the theorist defines the weight of a body as 
“the force with which the body is attracted by the earth,” 
he really means that the disturbing effect of the earth’s 
rotation, and of the attraction of the moon, sun, and other 
heavenly bodies, though almost inappreciable, should be 
reckoned in; so to be precise, his definition must be altered 
to, “ the weight of a body is the resultant force of gravi- 
tation, &., on the body, as measured by a spring balance,” 
while the force with which a body is attracted by the 
earth may be called in contradistinction the “earth weight 
of the me gt 

Now, if we take a body up to the moon, the prin- 
cipal effect of gravitation is due to the attraction 
of the moon, and the indication of the spring balance 
is completely altered; but the preceding paradoxical 
statement is corrected, if we modify it to “the earth 
weight (attraction of gravitation) of the moon is equal to 
the moon weight (attraction of gravitation) of the earth ;” 
a mere truism now, depending on Newton’s third law of 
motion, “ Action and reaction are equal and opposite.” 

The definition of ight as “force of attraction of 
gravitation, &c., on a body,” is attended with great diffi- 
culties and obscurities, and does not ee with the 


vernacular use of the word, if we except the case where 
force is measured in gravitation units, when the definition 
becomes a truism. But, regardless of the practical require- 
ments of the engineer and of the world at large, the 
theoretical writer is enamoured of his equation W=M g, 
and of his definition of weight. 


Mr. Lock, in his 
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“Dynamics,” even goes so far as to say that the practical 
gravitation unit of work, the foot-pound, is properly an 
abbreviation for foot-, -weight; as if it was ible for 
an inspector to stamp a weight with foot-poun: 


We shall henceforth, then, pay no attention to this 
theoretical definition of weight, nor to the equation 
W = Mg, but shall continue as before to consider weight 
as the quantity measurable in the balance by the pound, 
ton, or kilogramme; and if the word mass is used, to con- 
sider the weight and the mass as the same, if both are 
measured in pounds or kilogrammes. 

Now, to weigh the Earth we must employ the Cavendish 
experiment, recently improved by Mr. C. V. Boys (“ Pro- 
ceedings of the Royal Society,” vol. xlvi., p. 253), and 
measure carefully the attraction of gravitation between 
two known weights a given distance apart. Assuming 
Newton’s law of universal gravitation, the attraction 
between two spherical bodies is proportional to the product 
of their weights, and inversely proportional to the square 
of the distance between their centres, so that in the C.G.S. 
system of units the equation 

F=Cmm’ +r? 
connects F, the attraction in dynes between two spheres 
weighing m and m’ grammes, when the centres of the 
spheres are r centimetres apart, and then the constant 
coefficient C is called the gravitation constant. 

From Cornu’s experiments— Comptes Rendus, vols. lxxvi. 
and lxxxvi.—which we h»pe to see repeated with improved 
accuracy by Mr. C. V. Boys with his new apparatus, it 
is found that C = 6°48 x 10-8 — Everett, “ Units and 
Physical Constants,” page 59—-this being the attraction of 
gravitation in dynes between two spherical grammes a 
centimetre apart from centre to centre. 

Now, the attraction of the earth on one gramme is 
about 981 dynes, so that, putting m’=1, F = 981, and 
r = distance from the centre of the earth = 10° +437 
centimetres, we find that m, the weight of the earth in 
grammes, is given by 

m = Fr? /C = 6136 x 10*7 ; 

also the volume V of the earth in cubic centimetres being 
given by 

V =4$nr> = 1-081 x 1027, 
the mean density of the earth 

m/V = 5676, 

showing the remarkable closeness of Newton’s conjecture 
—* Principia,” Lib. ILL, Prop. x., Th. 10. 

On the M.K.S.—metre-kilogramme-second—system of 

units, in which the equation 

F =Cmm’ + r? 

connects F, the attraction in gauss between two spheres 
weighing m and m’ kilogrammes, when the centres are 
r metres apart, we have C = 6°48 x 10-11; and then 
1/C = 1543 x 102° would be the number of kilogrammes 
which would be required to make up a sphere which by 
its attraction of gravitation would at a distance of one 
metre from its centre cause unit acceleration in the M.K.S. 
system of units. This number of kilogrammes would be 
what is called the astronomical unit of mass in the M.K.S. 
system; and employing this unit of mass ia physical 
astronomy, the acceleration due to the attraction of a 
celestial body would be simply the quotient of the number 
expressing the mass of the body in kilos. by the square of 
the distance in metres. It is better, however, as Professor 
Minchin points out, to disregard this unit, and always to 
introduce the constant of gravitation into our equations 
of attraction due to gravitation. 

On the F.P.S.—foot-pound-second- -system, theequation 
F = Cmm’ ~ r? connects F the attraction in poundals 
between m and m’ lb. r feet apart; and by a change of 
units we find C = 1:038 x 10-° 

We can calculate C independently by putting m = 
weight of earth in lb, and m’ =1; when F = 322 
poundals roughly, and r = radius of earth in feet = 
90 x 60 x 6080 + $7. 

Taking a mean density p of the earth of 5% times that 
of water, then in lb. per cubic foot, 
p = 5% x 62°4; and now 
F = C4iapr° +r? =4Capr; so that 


| 3 x 322 af be 
ispr 8x90x 60x 6080x55 x 624. | Ox 10 
the same as before ; and on the F.P.S. system the astro- 
nomical unit of mass is 1 /C = 10°—a thousand million— 
lb., nearly. 

Thus the attraction between two spherical weights, each 
weighing a ton, when the centres are a yard apart is, put- 
ting m = m’ = 2240, r = 3, given by 

F = 1-038 x 10-9 (2240)? + 9 = 5°79 x 10-* poundals, 
a force of about one-eighth of a grain. 

If made of copper, of specific gravity 8°6, the diameter 
of each spherical ton weight would be 2ft. very nearly, so 
that starting with their centres 3ft. apart, and supposing 
the attraction of gravitation between them to remain con- 
stant, it would take ,/ (2240 x 104~5'79)=1968 seconds 
—more than half an hour—for the spheres to come into 
contact, if free to move under their attraction. More 
accurately, taking the force to vary inversely as the square 
of the distance between the centres, the time in coming 
into contact will be found to be 1851 seconds; the weights 
will then impinge with relative velocity 0°00124 f.s., and 
adhere witha thrust of 0°0012 poundals. 

As an exercise, prove that it will take 2525 seconds for 
two spheres, each weighing a tonne, to come into contact 
if their diameters are half a metre and their centres 
initially a metre apart. 

Determine also the time for two weights of 750 lb. and 
1ft. in diameter, 2ft. apart from centre to centre. 

Until the gravitation constant C has been determined 
with accu’ by the Cavendish experiment, and thence 
the weight and mean density of the earth inferred, 
Newton’s “Principia ” remains a treatise on Kinematics, 
and the application of Kepler’s laws in Physical Astronomy 
can enable us only to compare the weights of the heavenly 
bodies without determining their absolute values. 

But in any case, Newton’s law of Universal Gravitation 








mental proof in consequence of our inabilit 
the interior constitution of the earth, muc 
other celestial body. 

These illustrations of Universal Gravitation, although 
not of engineering interest, have been introduced with a 
view of ne the nature of gravitational and of 
absolute measure of force, and of showing that the engi- 
neer’s use of the word weight is sound and consistent, 

ing in the main with that laid down carefully in 
xwell’s “ Heat,” Chapter IV. 
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less of any 








SECOND NOTE UPON U.S. DYNAMITE CRUISER 
VESUVIUS. 


By RoBert ManNsEL, Glasgow. 


On a former occasion I reviewed the trial performances 
of the above vessel. It has ha pened, although I had not 
the pleasure of meeting with tn, that the builder, Mr. 
Cramp, of Philadelphia, being in Glasgow, has had the 
courtesy to forward me a copy of the authentic trial data. 
Ina recent letter I made a jocular remark upon slight inac- 
curacies, which uncompensated variations in the rates of 
tidal and wind drift, introduce into a taken by the 
usual modes of observation. The figures thus kindly 
supplied may assist to explain or remove these. I first 
note the figures as given, adding a column of the values 
of the displacement Admiralty coefficients. For the 
reason: for more than thirty years I have insisted upon, 
and, in numerous ways, endeavoured to illustrate the wy 
when rightly understood ; these quantities, in the simplest 
way, enable us to arrive at the true fundamental laws of 
the problem. I further notice Mr. Cramp has shown: 
these values, laid off as ordinates to the care fh as abscissze 
form apparently perfectly fair curves. It is unncessary 
for me to reproduce these here ; I think it more important 
to show, instead of using the natural numbers, if we tabu- 
late their logarithms, and also the logarithms of their 
ratios as follows, it will be seen we then, easily arrive at 
deductions, which are not evident from the curves, and 
would be very difficult to develope from them; by the 
usual procedures of Cartesian geometry. 


TaBLE [.—Trial data U.S. Cruiser Vesuvius. 


Indicated pi ys 
Trials. Speeds. Revolutions. Powers. Values, — = 
Vv. N. ; Cc. 
Q) 10°6 125°3 340 289 5 
(2) 14°88 175-75 851 $200 
(3) 18 90 230°6 1918 291°0 
(4) 21-65 278 8 4216 199 0 


TaBLE II.—Logarithms of the foregoing and their ratios, 


Column. L IL IIL. IV. Vv. VI. 
Log. V. Log. N. Log. E. Log. x Log. 4 Log. + 
(1) 1°0253 2°0980 2°5315 4835 1 5062 10727 
(2) 11 26 2 2449 29299 “6850 1°7578 10723 
(3) 1 2765 2 3629 3 2829 “9200 20064 1 0864 
(4) 1°3355 2°4453 3 6249 11796 2°2894 1°1098 


From columns IT. and IIL., and their differences, column 
IV.,it is easy to deduce from the lowest speed to the highest 


a generai relation, log. = = c+(a—n) V. 


Only, while from (1) to (3) inclusive, this relation is, 
log. : = — 18121 + -05862 V. 
For (3) and (4), this is changed into 

log. = = - 11358 + 0944 V. 


In proceeding to verify this, it becomes evident: the 
second speed has been very slightly understated ; instead 
of 14°88, it ought to be 14°89 knots. I submit, how very 
much likelier it is that this small error of observation has 
occurred? rather than the hypothesis that deduced inde- 
pendent formule should be perfectly exact in four trials, 
and slightly erroneous ina fifth. Thus: test the foregoing 
formule, as to the power necessary for the respective 





trial speeds. We obviously obtain :— 

Trials. (1) (2) (3) (3) (4) 
True speeds V= 106 1489 1890 1890 2165 
Values -05862V= 6214 “8729 11079 | 1-7842 2 0438=values 0944 
Add log. N = 2-0980 2°2449 23629 | 23629 24453= ,, log. N. 
Add log. ¢ = -1 8121 -1°1621 -1°8121 |-11858-1°1358= ,, log c, 
Sum, orlog. E= 2°5315 29299 8°2829 | 38°2829 3 6249=logs of works 

‘ one. 
By data ,, = 275315 29299 8°2829 | 32529 3-62i9=logs. of power 
doing it. 





Here we have perfect agreement, and the criterion laid 
down by Newton“ for any machine,” about one hundred 
and fifty years before this particular machine, a screw 
steamship, came into existence, is exactly satisfied. That 
is to say, supposing our American frieuds admit the possi- 
bility of their being the one hundredth of a knot wrong 
in the estimation of the second speed. 

In former communications I hope I have shown—pro- 
vided there is no change of circumstance—the graphical 
criterion of the accuracy of any similar set of data is: 
the value of the foregoing logarithmic ratios in columns 
IV., V., and VI, when drawn as ordinates, to their 
respective speeds, as abscisse ; the upper ends will be 
found to range in perfectly definite straight lines; 
changes in circumstance, will then be found indicated by 
alterations in the inclinations of those lines to the axis. 
Thus referring to the accompanying Fig. 1 upon the speed 
axis O X, mark off, by scale, the various trial speeds ; 
then, with any convenient scale, at each speed point draw 
ordinates of the values for (1), (2), (3), and (4), of the 


values of log. x in column IV. We at once perceive, a 


straight line will pass through the first three, but falls 
much under the value of the ordinate for (4). The like 
occurs with the values for columns V. and VL., indicating 
a change of circumstance has taken place at or very near 
the 189 speed. Again, it will be obvious, for the second 
or 14°89 8 ; the ordinate falls slightly short for both 


the log. Vv and log. + lines. The meaning of this is: 





must remain a splendid conjecture, incapable of experi- 





stated; both these ordinates should be increased by 0077 
This would make the true values of N and E, for this 
speed, 179 and 866 instead of 175°75 and 851 respectively 
as sree by the data. We have already shown this, 
algebraically, by the general equation of the line, 


log. x = ¢ + (a - n)V, and tested it by a foregoing 
calculation. For precisely similar reasons, from columns 
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I. and III. and the differences columns V., we obtain log. E 
= log. b + log. V. + a V, the correct general form of the 
Admiralty formule. For the Vesuvius the special values 
of constant coefficients are:—From (1) to (3) inclusive, 
log. E = ‘8674 + log. V + ‘06026 V; and for (3) and (4), 
log. E = ‘0597 + log. V + ‘103 V, tested as follows :— 


True speeds V =10°60 1489 18°90 | ee 21°65 
Values "06026 V= ‘6887 6973 11389 | 11-9467 2-2800=values ‘103 V. 
» log. Vs = 10253 151729 12765 | 19765 1°8855— » log. V. 
» log.b = ‘8674 “8674 8674 | 0597 *0597= ,, log. b. 
Sum, or log. E = 25314 29877 32828 | $3 2829 8°6252=logs. work 
done. 
By data ,, = 25815 29299 32829 | 3-2829 $°6249=logs. power 


| doing it. 
Here we find Newton’s criterion is not satisfied for the 
second speed, the work done being greater than the power, 
by the log. ratio 0077, or 1°8 per cent. To track this 
error to its source, we next consider columns I. and II. and 


their ratios, column IV. We find the log. 7 line has the 
oo form. Log. N = log. m + log. V + x V, which 
or the Vesuvius special values gives:—From (1) to (3) 
inclusive, log. N = 1:0553 + log. V + ‘00164 V; and for 
(3) and (4) = ‘9239 + log. V + ‘0086 V. The values of 
n may be seen to have been involved in the two preceding 


investigations, since by log. x line, we had, (a — n) = 
05862 and 0944, and by log. + line, we had,a = ‘06026 


and *103, es rye their differences are, x = ‘00164 
ard ‘0086. The test also, as follows, is quite satisfactory. 





True speeds V =1060 1489 1890 18°90 21°65 

Values 00164 V= ‘0174 0244 0310 | “1625 + *1862=values 0086 V 
» log. V. = 1°0253 11729 1°2765 | 129765 1°8855= ,, log. V. 
» log.m = 10553 1°0553 10558 | 9239 ‘9239= ,, log.m. 

Sum, or log. N= 20980 2°2526 2°3628 | 2°3629 2°4456=log. N. 

By data = 20980 22449 23629 | 23629 2°4453 


It is thus apparent: the revolutions for the second 
speed are, by formula, the log. ratio ‘0077, or 1°8 per cent. 
greater than given by the data, which is precisely the 
amount by which the power for the second speed, in the 
preceding investigation, fell short of that required to 
satisfy Newton’s criterion. The deduction is inevitable, 
and confirmed by the graphical process; the revolutions 
for this speed have been understated by 1°8 per cent. The 
power necessarily falls to be increased in the same ratio; 
so that, as before stated, the revolutions and power ought 
to be 178°9 and 866, instead of .175°75 and 851 respec- 
tively, the given observation values. With these correc- 
tions—the second speed being, also, made 14'89 instead of 
14:°88—the data become perfectly consistent. Newton’s 
criterion is satisfied, and the Admiralty formule, so far 
as they ought to do, give real constants. They change 
only with the circumstances which occasion the marked 
change of inclination of the graphical lines, at the 18°90 
knots speed. Finally, and most important of all, the 
resistance most certainly does not vary in the usually 
asumed ratio of the square of the — It is this gross] 

erroneous assumption which has been the source of all 
the difficulties and uncertainties which have hitherto 
obscured this most important inquiry—the Laws of 
Steamship Propulsion. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—David J. Gyles, s engineer, 
to the Excellent, additional, to date January 4th; Ludlow T. 
Colthurst, staff surgeon,to the Penguin, to date January 14tb. 

Owens COLLEGE ENGINEERING Socrety.—The third ordinary 
meeting of the above Society was held in the court-room of the 
College, on December 10th, Mr. George Haxley, M.I.M.E., in the 
chair, when Mr. R. B. Cread, M.Sc., read a paper on “ Modern 
Flour se. After referring to the rapid change in the milling 
industry, owing to the introduction of rolls in of stones, the 
writer went on to explain the automatic P nciple upon which 
modern mills are worked in this country, and the great advantage 
of this over the non-automatic mills still worked in Hungary. The 
— went on to describe the methods now in vogue for handling 
and storing grain in bulk. Several methods of constructing bins 
were then Seatiee, and reference was made to the results of 
experiments made by Mr. Roberts, of Liverpool, on the pressure 
on the bin sides and bottoms, caused by the stored in them. 
The different machines used for cleaning grain were next described 
and illustrated, amongst them being a new washing and stoning 
machine. Then followed explanations, with illustrations of roller 
mills, purifiers, and i used in the mill proper. A brief 





the revolutions for this speed have been slightly under- 





description of the system followed in reducing the wheat to flr 
brought the paper to a close, 


529 





THE ENGINEER. 


‘INVIA 9} Jo uvds oy} ejqnop 
meq} erlour 4yooy porpuny ve Ajivam Jo “93QTJT Ore eBplag YWOT O43 
jo sueds ureur ey], ‘sJoVy DAOGN OY} LOJ NA2Q 2294) 97 0} pozqoput ore 
OM ‘AoTPea oY} JO T10740q oY} GAoge “tI ZZT Jnoqe st AvmjIeI ayy f ueds 
UI—"FJOFG—"U COT ST JONpIA JIquiey Oy} Jo Youe yword ey, ‘oouesy 
Ul Zuystxe syIoM Yons Jo yo}or}s 4sezvei3 oy} ST JONpPeIA ANIA oy} 
yo eq [eryUe0 ay} JO—3JOZS—"W OGZ Jo uvds oY, “UI OF.Gh ‘Youw O77} 
Jo ostt Sur gg.9 LT ‘Aappea Jo u10730q 03 yeu Jeddn Moyeq y3dep fur 9g 
‘101130303 Leq Zuryiun pur ‘ao0i10d paqioo ‘Aeq yuVq Yous jouvds ‘fu 0¢zZ 
‘Keq yeryaeo po ueds fu OTP ‘Uorjsod [ejyour jo yySueT fu OgP ‘Y3ZU0T 
]e}0—: soa oy} JO suorsuetarp jedroutd oy} ere Barmojjoy oy, 
“saSury 
ey} JO syuemMOAOUT oY} YIM Barroezzojar Ava Aue ur gnoyyim ‘seyore 
oy} oyun Ajaqeydaioo yorya pappe ueeq savy spol-ZuryoeuN0s ‘gurod 
stq} uo uorsmeyoidde [je 09 pue ue 4nd 0} ‘seyqany pure ‘pura yueTorA 


| q8OUI Ot} JO BOUDNPUT oy} JepuN o34Ua0 94} 4¥ oyeredos YouNO YorR OT} 
jo sqzaed 043 9eyy ons ore suorniodoid eyy, ‘ow yueseid oy} 09 dn 
peqoola Pury sty} Jo seungonsys 10440 Jo Bs0y} UY} Sse] PUL ‘eye1epoUuT 
10a oxe Aoqa {porpnys Ajpnyorvo useq oavy ‘aunqgeseduiez jo suor 
“V1IVA UIOI 10 ‘pur oy} ‘szq 310M [VOTZAAA OY} JO MOT}Oe oY} UIOIy ACA 
quaarmied ey} Jo JO aingons3s ey} Jo suoeUIIOJep ajqissod oy, 
*sIq} Surproae suorjzepnoyav oy} ‘oanjon.qs oy} uodn 
SOSS91}S OY} OSsveIOUT JOU Op ainqeseduia, Jo SMOT}eIIVA ayy, ‘paroyoue 
Ajzedoid spor ory Aq ayy ‘siepm3 opis oy} Aq ysay ye ‘peourreq 
Aypenaed st gavd perjzue0 ay} uoresedo sty} Burn = *yno Zurpying Aq 
MOyde19 OY} 97RITTIOVJ pu ‘paynqiystp Ayjenba sour eq 07 szaed ureur 
oY} UeaMjoq sUILAs OY} o[quUe ‘s}snIzy3 E43 YsTUIMIp sueds oprs oY, 
(%) ‘Setore sNonuT}U0D oY} UI eUIMJe}ep 07 4[NOWIp ore Yor “aed 
Aue uo sures aepnZea Zaronpord qnoyywa Ayordmis yy pasojo 
9q 0} YOUR OY} SMOTI[E O1QU9D OY} Je UOLE[Nojse sy, (g) ‘“espuq 























ey} JO 98M JO UOT}OAIa OY} BaLNp Jay}O pUIA dy} Wo’y puL sadros 
-W19Y} SPLOT [VOIG.10A OY} JO JYSIEM OY} WOIZ ANSEL YOGA O804} Septseq 
ules Ou st oleyy, (Z) ‘stoqmiem guepunper on Zuteq e104} ‘dorsTO 
-o1d YyQIM peonpep eq uvo qoalqns ore ourery 044 Jo syed susArp oY4 
YOryAA OF SUTBIZ8 EY f epNgqIjoeXa YIM poze[No]¥s oq 04 s}sNIy3 944 
89] Vue SUOT}ETNOIZIV 9e1yy Jo soueseld oy, ({)—: sesezuvape Furmojjoy 
oy} s}ueseid uoryisodstp siqy, ‘afoya oy} jo AqIT1q"38 OY4 Joy Aresso00U 
SI Tory sZuBurids oy} useMjaq soUR}SIP YUaIOWNS OY} OAIZ 07 se Os 
‘[ory49A OY} WOIZ OUTPOUT spedioutd omy OY, “YOM 9y} oJ0[duI00 yor 
‘squeurynqe Aruoseu Aq poqysoddns are s.iopii3 opis oY} JO 8e1z1UI01}xe oY} 
£ sopppes poqyqoard jo suvaut Aq suaid Aruosem uo 4se1 sZaidards oy, 


‘seq onbi[qo 10 [vo174104 jo | 


pasodmoo sperpueds pr311 Aq paytan ore [edroutad zyey yowa Aq pous0; 
e[Buv113 oy} Jo sepis oy, ‘sSutdatids ay Jo opts yos 4e poZuojoid youe 
uv jo souvrvedde [eioued oy} sey ofoyM eyy, ‘MOleq SI Opis [eeuTTI}O0I 














ey} 0} oz1soddo yorym jo xedv oy} pue ‘avamrTIAIna st YoryM jo sepis 
euo ‘e[Zavit} BJO WLOF 94} Ur st sjedroutsd Jyey OM] 043 JO YOR ‘wo1yeT] 
nore [eajues @ Aq peyiun syedrourad grey yeotujeuras omy Jo posodiaos 
‘yIOMOUTVI] [OYOUT B JO SYSTSUOD 4 «= “JUOWIeZUVIIe [v1otad oY} s}UeseIdo4 
SZaraviZue ing ‘fueduioo oy} 03 YIOM 4uezodu siq} Jo moons 
-a0d 94} paqysnajue pue ‘sd10yo sty} poyIyes SyIOM OqNG Jo AoqSIUI 
oy { Auedmoy uoronsaysu0H sojousyeg oy} Jo yey} esoyo ‘s10jONIysU0 
queraytp ey} Jo sz0efoid oy} oururexe 07 pozurodde ‘apssneyy) 40 squ0g 
ay} JO suveulsug JalyH pue siojoedsuy [ereuex) Jo MOrssIMIMOD oY, 
*Y10M Sty} JO UoIpoNI}su09 pur 
uStsep oy} oj QuaMIUIAAOy oY} Aq poyngqrysur UoIz4edUI00 & Jo 4]Nse1 8Yy 
10M “EQ SSL) Ul UOIIGIYXG YoueT oy} 48 poziqiyxe sea Gory Jo [epour 
v ‘aneta oy} Jo Aare oy} sso19 03 ‘Qonpera aner, oy} Jo suvjd aH, 
‘ANTIT 
Zagdou GNV XOVWEVO GHI—LAGVIA YAVIA FHL 


par ‘Fagramays ngog 
Ss <= = 













































































wi) 


‘uetq Z bry 


fmm, rl aan 





fad ~ =o TT 
ate Se 7) ee wo 
~ SBR | | Red EWWALT ICI, 5, 
Wisner Br 
rr, Mibette) 7>\ IIT] I I ¢ 





= 06 G11 cae Phe eee SAP 








uf PP y bi 4 é acs ' 
eS ee ee xe Fm 


“UOIJEATIA Jeurpny:6u07 "B14 


SS 


ae, 


ie 
Sip. qe U01499G ‘4'b14 
lin 2 Oa 





6 i a ee 
<a 








P| kK FX 

















2 Sata a RaW EF AV awarar an. 





AVMTIVY ZAGOU GNV XOVWUVO-LOOGVIA YVAVIA AHL 








530 


THE ENGINEER. 


Dec. 27, 1889, 








DECORKRTICATING MACHINERY. 
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IMPROVED PATENT DECORTICATING 
MACHINERY. 


THE slow progress which has been made in introducing Ramie 
and similar fibrous stems into this market has probably in large 
measure been due to the want of a really good decorticating 
machine. With the object of providing a practical solution of 
this difficulty, and supplying the want of Ramie cultivators, 
specially designed decorticating machinery, Landtsheer’s patent, 
is being introduced by Messrs. Thomas Barraclough and Co., of 
Manchester, and we give an illustration of one type of these 
machines. In constructing this machine the inventor has 
specially aimed at producing an appliance which can be readily 
worked by any ordinary labourer, with the minimum liability 
to get out of order. The apparatus in the larger form 
may be described as a combination of an agricultural with 
a textile manufacturing machine. This machine consists of two 
iron side frames connected together by wrought iron stays, so as 
to render it compact and strong without being unduly heavy. 
Between these frames are placed the working parts—a central 
steel bruising cylinder, round which are placed three steel rollers, 


one of which is the feed roller. The cylinder and two of the rollers | 


are fluted, so as to impart to them a bruising action. The feed 
roller when treating green stems is partly fluted and partly 
plain, in order to flatten the stems during the feeding process. 
When the machine is used for decorticating dried stems a special 
feed roller is inserted, and it is screwed round the periphery in 
order to effectually spread and flatten the dried stems when 
being fed into the machine. Below the cylinder are placed two 
decorticating drums, each furnished with a series of special steel 
blades. The construction and relative positions of these drums 
are such that when revolving the blades of one drum intersect 
the blades of the other drum, and thus effect the scutching or 
decorticatien of the fibres. The bearings of these drums are <o 
arranged that they can be set nearer together or farther apart 
in order to regulate, according to requirements, the amount of 
intersection of the steel blades. The machine works con- 
tinuously so far as the decorticating drums are concerned, but 
the main cylinder, the feed roller, and the other rollers are 
reversible by means of a simple and ingenious mechanism, the 
effect of which is that by a slight, almost imperceptible, move- 
ment of the knee of the person feeding the machine, these parts 
can be instantaneously reversed at will as many times per 
minute as desired. The mode of reversing is so mechanically 
perfect that there is not the slightest shock or strain on the 
machine, and the fibres are not deteriorated or shortened by 
the reversing action. When working green Ramie stems and 
green fibres, a jet of water is applied between the decorticating 
drums, so as to cause the steel blades not merely to decorticate 
the stems, but to wash the fibre at the same time. This com- 
bination of the mechanical action of these blades with the supply 
of water is exceedingly efficacious in the cleaning operation, as 
the fibre is not damaged, a good colour is insured, and the degree 
of after washing is reduced. The machine is furnished with 
an iron feed-table, which receives the Ramie stems previous to 
treatment, and also the decorticated fibre after the process is 
complete. The feed rollers and the two bruising rollers have 
their journals fixed on slides; pressure is supplied to these 
journals by means of springs and set up screws, so that the degree 
of pressure exerted on the material that is being treated is 
variable at will, and the pressure, however great, always remains 
elastic. The decorticating drums are 20in. long in the blades. 
It will be interesting to describe briefly the operations carried 
out by this machine. The decortication of the stems is com- 
posed of two distinct operations combined in one machine, and 
effected at one and the same time. The first operation is to 
bruise the stems, and to divide as much as possible the inside 
woody pith without deteriorating the fibrous bark or outside of 
the stem. This is effected by means of the fluted cylinder and of 
the fluted or partially fluted rollers, according to the nature of 
the stems. The second operation consists in freeing the fibres 
from the woody interior and from the resinous skin which 
covers the fibre. It is called the decortication of the flattened 
stems, and is effected by means of two scutching or decorticating 
drums running at a high speed. In order to effect as complete 
a decortication as possible, the stems, after passing between the 
scutching drums, are caused to return by means of the 
reversing actions of the cylinder and rollers; and it is 
during the return or withdrawal of the stems from the 
machine that the principal decortication takes place. From 
fifteen to twenty stems are fed into the machine at a time, 
all with their root ends in lines. When the stems have passed 
into the machine until the roots are just about to disappear 
underneath the feed roller, the workman reverses the machine 
by a slight touch of the lever with his leg; the stems then 
return with the fibre decorticated. The workman then lifts the 
bunch of stems from the feed table and hands them to another 
workman, who places them on a table, always keeping the root 
ends in the same line. The inferior part of the fibre being in 
the roots ends, these are in many cases cut off by means of a 
knife fixed to the table, thus leaving the best fibre decorticated 
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and washed. In other cases it is desirable to extract from the 
stems the whole of the fibre contained therein, even that which 
is near the root ends, and the operation is very simple. When 
the bunch of stems is withdrawn from the machine the workman 
takes hold of them and feeds them again into the machine, the 
root ends first. In this way the stems at their root ends are 
bruised and decorticated, so that the whole operation in this 
case consists of first feeding the bunch of stems into the machine 
tops first, and when they have returned feeding them into the 
machine a second time the reverse way. Our illustration 
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retical matters, ipso facto the more valuable will his teaching be 
in relation to the applications of pure science to practical industr y 
The agtual fact, however, is that scientific work of this kind. 
though invaluable in its nature as —— the progress of pure 
science, is very far from being conducive to that kind of mental! 
development requisite in connection with the successful carry; 
on of a chemical factory. The pure scientist is extremely apt to 
get into a mental groove leading him to regard abstract science 
as the ne plus ultra of intellectual labour, and greatly to under. 
value those business qualities that are essential to the manu. 
facturer, who must necessarily take into consideration a vast 
number of details not at all scientific in character, but indispens. 
able in deciding such a question, for example, as whether a new 
process of manufacture, or a novel modification of an old method 
is likely to be a commercial success or not. The result is that the 
opinions of scientific men often carry but little weight, not only 
with so-called FE eee men,” but also with manufacturers of 
more enlightened character, on account of their want of acquaint- 
ance with the factory aspects of questions submitted to them, and 
their inability to enter into and caret the ways in which a 
business man must inevitably regard all such matters, 

On the other hand, there is no doubt that the want of scientific 
knowledge on the part of the so-called “‘ practical man” working 
by ‘‘rule-of-thumb” is one great cause why Britain has to some 
extent fallen behind other nations as regards certain industries ; 
what is wanted therefore is neither the unscientific method of 
this kind of manager, nor the unbusinesslike ideas of the theo- 
retical scientist, but a happy combination of the best points of the 
two, avoiding their respective defects. In order that a teacher 
may be able to train men in this direction, and instruct them, not 
only in scientific principles, but also in the ways in which these 
principles are to be reduced to practice, it is simply indispensable 
that he should himself have gone through a twofold course of 
training ; firstly, in the scientific college and laboratory, and 
secondly, in the actual factory. In the former his general 
scientific acquirements are gained; in the latter he becomes 
gradually acquainted with the immense difference between the 
appliances requisite for manufacture by tons and those used for 
laboratory experiments conducted in ounces, A knowledge of 
what has been aptly termed ‘‘ chemical engineering,” i.¢., the con- 
struction and use of manufacturing plant—and a personal acquaint- 
ance with the tone of thought and mental attitude which distin- 
guish a works as contrasted with a college, are indispensable to a 
teacher of the highest forms of applied chemistry, and can only be 
gained by spending some years—two or three as a minimum—in 
the actual study of such matters on the spot. Without this 
further training, a man educated only in the scientific laboratory 
is in the same position with respect to applied chemistry that a 
teacher of medicine or surgery would be in reference to those sub- 
jects if his knewledge of disease were simply derived from books, 
without any practical experience at the bedside of the patient. Such 
a teacher might possibly succeed in cramming men for examinations 








represents a hand-power machine, which is made ially for 
those persons who desire to experiment and try the cultivation 
and decortication of Ramie on a small scale. _ It is also suitable 
for small farmers who have not the means nor the amount of 
fibre for the full-sized machine. This apparatus is constructed 
on the same principle as the machine previously described, and 
has decorticating drums l4in. long in the blades, with one 
centre steel cylinder and two steel rollers, and it is mounted on 
a wooden frame. These machines are also capable of treating 
the stems either in the green or in the dried state. 








SCIENTIFIC INVESTIGATION AS APPLIED TO 
THE MANUFACTURE OF IRON AND STEEL. 


THE first of two lectures on this subject was delivered on Wednes- 
day, December llth, at University College, Gower-street, by 
Dr. C. R. Alder Wright, F.R.S., the chair being occupied by 
Sir I. Lowthian Bell, Bart., F.R.S. We give the lecture in full, as 
follows :— 

The Council of University College having honoured me by an 
invitation to deliver the opening pair of the series of evening dis- 
courses on various applications of chemical science to manufactures, 
arranged for the ensuing winter, it seems appropriate that before 
speaking of the special subject chosen for to-night I should briefly 
indicate what appears to me to be the present position in this 
country of technical education in relation to chemical industries, 

For some years past the disagreeable fact has been forced upon 
our notice that continental nations have largely rivalled, and 
even supplanted Britain in general prestige for superiority in 
various branches of manufacture, especially the chemical indus- 
tries, and more particularly those in which dyestuffs and fine 
chemicals are prepared from coal tar products. The chief cause of 
this has been generally recognised to be the difference in the 
systems of education in vogue, much more practical and scientific 
methods having been long ago adopted in Germany, Switzerland, 
and France, than have found favour in Britain till comparatively 
recently. Accordingly, various endeavours have been made of late 
years to remedy this state of matters; and the term technical 
education has come into use to indicate generally the various addi- 
tions to and modifications of the older system of education intro- 
duced for this purpose. One of the chief of these is the multipli- 
cation of facilities for the imparting of scientific instruction through- 
out the kingdom by the establishment of science classes and teacher- 
ships, colleges, and professorships, in the various manufacturing 
towns and large industrial centres supplemented by additional classes 
in ‘‘ Applied Science,” the value of the instruction thus given being 
usually adjudged by the peculiarly British system of examination 
and ‘‘ payment by results.” No doubt there are many kinds of 
manufactures and industries in relation to which valuable informa- 
tion can be given by means of such classes ; and possibly there 
are some of such a nature that written examinations can afford a 
fair test of proficiency ; but it is very seriously open to question 
whether those industries which involve chemical changes are of 
this description, at any rate as the classes and examinations are 
at present worked. The unavoidable tendency of written examina- 
tions is to encourage the mere ‘‘book knowledge” kind of in- 
struction rather than a sound acquaintance with practica] manu- 
facture ; and when the teacher himself is only possessed of book 
knowledge, and has never become familiar in the factory with the 
applications of pure science to industry, his teaching is necessarily 
of a far less solid and valuable character than that of a more 
practically experienced man; although if only judged by the 
criterion of being able to make his pupils pass an examination, 
the former would very likely appear to be the more efficient in- 
structor of the two. Unfortunately it isa. fact that the teachers 
hitherto appointed to give instruction in applied chemistry, 
whether banuaies to the type of the Board School teacher, the 
evening class lecturer, or the college professor, have—with a few 
salient exceptions—been usually selected either because they hav 
made their mark as experimenters in pure sci and in duct- 
ing laboratory researches, or because they have proved themselves 
successful in communicating such knowledge as will enable their 
pupils to pass examinations; and not because they have become 

of specia] knowledge gained in the actual works concern- 
ing the applications of chemistry to manufacture. This doubtless 
arises from the circumstance that the persons interested in attempt- 
ing to improve the welfare of the country by increasing educa- 
tional facilities have, as a rule, not been conversant with the wide 
difference that subsists between the chemistry of the science col- 
lege and that of the factory, and have not properly appreciated 
the fact that the training acquired in the former is not in all 
respects identical with that necessary for the latter. The general 
impression, indeed, appears to be that the higher a man’s a 
in the scientific world on account of ingenionsly-contrived an 
laboriously-executed laboratory researches, well-written books, or 
other literary efforts or elaborate disquisitions on abstruse theo- 








and make them “pass,” but woe betide the unfortunate patients 
subsequently falling into the hands of his pupils ! With this further 
training in the factory, however, the teacher of applied chemistry is 
ina position, not merely to lecture about manufacturing processes 
and give more or less accurate descriptions of them by the aid of dia- 
rams, &c., but also gradually to bring out and cultivate the mental 
aculties of the students working under him in such fashion as totrain 
those of them who are going to occupy positions of responsibility 
to see that the operations under their charge are carried out 
intelligently and efficiently; to devise new processes or modifica- 
tions of older ones, or improved forms of plant, whereby waste 
may be diminished or the manufacture cheapened in other ways; 
to acquire the faculty of adapting new scientific discoveries to 
factory requirements, and reducing to manufacturing processes 
the small scale operations of the scientific laboratory ; to devise 
means for utilising waste products in other direction ; and, in short, 
to solve the varied problems that are continually cropping up in 
every industrial factory, upon the successful solution of which 
chiefly depends the possibility of the commercial success of one 
works as compared with another, or of one country as compared 
with another. Technical education of this higher kind is neces- 
sarily utterly beyond the powers of the man whose only experience 
is that of the college; valuable as his teaching may be as a founda- 
tion, that of the thoroughly qualified technologist is as superior 
thereto as is the knowledge of the pure scientist to that of the 
‘* practical man.” When this fact is duly appreciated generally, 
then will some progress have been made towards solving the pro- 
blem as to what is the most desirable form that technical education 
should take in relation to those trades and industries in the carrying 
on of which chemical changes play a leading part. The Council of 
University College are to be congratulated tet, in appointing Mr. 
Watson Smith to the lectureship on chemical technology, they 
have selected a teacher who has thoroughly acquired this double 
training—firstly in pure science, as taught in the college, and, 
secondly, in applied science, as learnt in the or. 

The particular case of the application of scientific knowledge in 
relation to chemical industry that I have to bring before you to- 
night and next week, is in connection with the production from 
natural ores of those manufactured raw products known as tron 
and steel; not on account of any particular novel discovery in 
this direction, but b is subject, asa whole, furnishes an 
excellent instance of the application of the highest form of 
scientific inquiry and intelligent research to a particular industry 
for the purpose of gaining accurate information, not merely asa 
matter of scientific truth, but with the intensely practical 
object in view of finding out what are the conditions and charact 
of plant best suited in any given instance to enable the product 
manufactured to be obtained with the least possible expenditure 
of capital and labour, and more especially of fuel. The 
immense importance to the whole world of investigations, in- 
ventions, and discoveries by means of which the production of 
these forms of metal can be cheapened or their quality im- 
proved can hardly be over-estimated. The progress of civilisation 
generally, indeed, is best gauged by the quantities of iron and 
steel employed in the construction and manufacture of things 
of every day use, from gigantic structures like the Forth Bridge 
and Eiffel Tower, locomotive engines and machinery of all kinds, 
down to the artisans’ tools and the seamstresses’ scissors and 
needles, 

The study of the blast furnace from a scientific point of view 
has engaged the attention of many distinguished men at various 
times, and numerous matters of interest have been discovered and 
published in consequence of their labours, The technological 
aspects of the question, however, have been chiefly examined 
within the last two decades, largely by our distinguished chairman 
of to-night—with whom I had the pleasure of co-operating in a 
large portion of his work—and partly by others who have followed 
in his ser Sp ae In working out such inquiries, the first essential 
point is the elucidation of the true nature of the chemical changes 
taking place in blast furnaces in general; and the next one, the 
examination of the ways in which these become modified under 
particular circumstances—e.g., by using ores of different descrip- 
tions, or raw instead of calcined ores; by varying the character 
and relative proportion of flux used, diminishing or increasing the 
total mass af matter passed through the furnace in a given time, 
or altering the proportion of reducing matter employed to the ore 
smelted ; by varying the nature of the reducing matter—e.g., by 
substituting raw bituminous coal for coke, or employing anthracite 
or charcoal; by increasing or diminishing the dimensions of the 
furnace—e.g., altering its height, or diameter, or both, or by 
varying its shape, and so on; the commercial aspect of the 

uestion being the ascertaining what shape and dimensions of 
urnace, and what rate of production, are best suited to the 
treatment of ores of particular kinds, so as to extract a given 
uality of pig iron with the minimum expenditure of fuel; as also 
the relative economy of various kinds of subsidiary arrangements, 
more especially those affecting the temperature of the air supply— 
i.¢., according as the blast is at the air temperature—cold blast— 
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moderately heated by iron superheaters, or intensely heated by 
means of ‘‘ regenerative ” stoves, j 

It was previously well known that the effect of passing air into 
the bottom of the blast furnace is to convert the oxygen present 
therein—by acting on the carbon of the fuel used—almost 
entirely into carbon-monoxide as soon as it enters, with consider- 
able development of heat, so that a mixture of carbon-monoxide 
and nitrogen ascends through the mass of materials inside the 
furnace. The former of these was supposed to take away oxygen 
from the oxide of iron as it passed upwards, the escaping gases 
consequently consisting of carbon-dioxide thus formed, nitrogen, 
and that part of the carbon-monoxide that had escaped further 
oxidation ; together with small quantities of hydrogen and hydro- 
carbons, especially when raw coal is the fuel. Hence the formerly 
received explanation of the action of the blast furnace was that, in 
virtue of this reducing action, the iron oxide gradually becomes 
deoxidised as it passes downwards, in accordance with the equa- 


tons 1, Fex Oy 4 + yCO=Fex Oy + CO, 
2 Fex Oy +CO =xFe +yCO, 


lower oxide and metallic iron being successively formed; the 
reduced metal thus produced fusing at the hottest part of the 
furnace and dissolving some of the carbon of the fuel in so doing ; 
whilst by subsidiary reactions more or less phosphorus, sulphur, 
and silicon are also reduced, and combine with or dissolve in the 
melted iron. — 5 ee sa , . 

A long-continued and laborious investigation carried out by Sir 
Lowthian Bell, partly in the laboratory, and partly in the blast 
furnace itself, has led to tbe conclusion that this pe ges is 
very far from conveying the whole truth. In point of fact, when 
metallic iron and carbon-dioxide are hea together the iron 
becomes oxidised and carbon monoxide is formed in accordance 
with equations the converse of 1 and 2 respectively :— 


8 xFe +yCO,=Fex Oy +yCO 
4, Fe: O; + C0. = Fex Oy +, + co 


The result of the possibility of these ie reactions occurring is 
that when a mixture of carbon-monoxide and dioxide is brought in 
contact with a higher oxide of iron, some of the carbon-monoxide 
becomes dioxide in accordance with reactions 1 and 2; but if 
brought in contact with nearly completely reduced metal, oxida- 
tion of the latter and formation of carbon-monoxide from dioxide 
takes place in accordance with equations 3 and 4. It was esta- 
lished that for any given mixture of the two gases, and for any 
given constant temperature, there is a‘ certain definite limiting 
proportion between iron and oxygen such that the gaseous mix- 
ture has no further action thereon, and that if more oxygen than 
this limiting t be ined with the iron, reduction down to 
the limit will take place; but, on the other hand, that if less 
oxygen be present combined with the iron, the substance will be 
oxidised up to the limiting composition; whilst this limiting com- 
position itself is influenced to some extent by the temperature 
when everything else is the same. 

This, however, is not the only complicating circumstance. When 
spongy iron, or partially-reduced iron oxide, is heated to certain 
temperatures in contact with carbon-monoxide, a reaction takes 
place whereby free carbon is formed, whilst oxygen is communi- 
cated to the metallic iron or lower oxide thus :— 

5. FexOy + CO = FexOy4) + Cc 

6. xFe+yCO=FexOy +yC 
At certain temperatures the additional oxygen thus communicated 
to the iron is almost immediately removed again in accordance 


with equations 1 and 2, so that the change, so far as the carbon- 
monozide is concerned, is equivalent to the reaction— 


7 2CO=C+CO, 
Under other circumstances, free carbon has a tendency to react on 


iron oxide, forming gaseous oxides of carbon, and partially or 
wholly reducing the iron oxide thus :— 

8, C+ FexOy4)= FexOy+ co 

9% C+2Fex:Oy4,;=2FexOy+ CO, 

10, yC+ FexOy =xFe +yCO 
Whilst finally, when sufficiently heated, free carbon has the power 
of acting on carbon-dioxide by a reaction the converse of 7, viz.:— 

11, C+C0,=2C0, 
This action also takes place between carbon-dioxide formed in the 
furnace and the carbon of the solid fuel—coke, charcoal, &c,—to 
an extent influenced, amongst other things, by the physical con- 
dition of this carbon; which circumstance is one cause why hard 
coke made in certain special ways is more suitable for blast furnace 
purposes than softer coke made in a different way—e.g., in the 
retorts used for making coal gas—the harder coke, being less 
readily acted ya by carbon-dioxide, enables a larger amount of 
that gas to be formed permanently in the furnace, thus leading to 
economy. Another reason why hard coke is preferable is that it is 
not so readily crushed and pulverised by the weight of superin- 
cumbent materials in the furnace, thus keeping the interstices open 
for the upward passage of 

Some most remarkable results, practical and theoretical, follow 
from the fact that these varied reactions may occur under suitable 
circumstances, So far as the oxidation and deoxidation of iron is 
concerned, the reactions may be classified in two groups, viz.— 
A, iron reducing reactions, Nos. 1, 2, 8, 9, and 10; and B, iron 
oxidising reactions, Nos, 3, 4, 5, and 6. Whilst, as regards the 
oxidation of free carbon, and the converse change, they may be 
arranged in two other groups—C, carbon gasifying reagents, 
Nos, 8, 9, 10, and 11; and D, carbon precipitating reactions, 
Nos. 5, 6, and 7. Yet again two other groups may be distin- 
guished—E, reactions where carbon-monoxide is converted into 
dioxide, Nos, 1, 2, and 7; and F, where carbon-dioxide is reduced 
to monoxide, Nos, 3, 4, and 11, At any given spot inside the fur- 
nace a balance is struck, so to speak, between the tendencies to 
produce oppo changes, dependent upon the temperature, the 
degree to which reduction has already gone on—i.e., the amount 
of oxygen relatively to iren in the partly reduced oxide—and the 
ratio of carbon-dioxide to carbon-monoxide in the gases. us, 
for example, as long as the carbon-dioxide is in smaller proportion 
to the carbon-monoxide than a certain limiting amount, re- 
actions of the D class—carbon-precipitating reactions—can take 
oa within certain limits of temperature; whilst, on the other 
and, when the ratio of carbon-dioxide to monoxide exceeds a 

certain limit, not only are these carbon-depositing tendencies 
neutralised, but further, they are ove Sal ent carbon, pre- 
viously deposited or p as solid fuel, reacts on carbon- 
dioxide, in accordance with equation 11. Similarly with the 
reduction of iron as above mentioned: if the carbon-dioxide 
exceed a certain limit relatively to the monoxide, reduction of 
iron oxide, in accordance with reactions 1 and 2, cannot take 
place, but oxidation, in’ accordance with equations 3 and 4, 
ensues instead. The practical effect of this is to render it abso- 
lutely impossibible in any form of furnace, no matter what its 
shape or dimensions, to convert all the carbon-monoxide formed 
by the combustion of fuel at the base of the furnace into carbon- 
dioxide whilst passing upwards, Even under the most favour- 
able conditions, not more than from 4 to ? --33 to 40 per cent.—of 
the carbon-monoxide—can be converted into dioxide inside the fur- 
nace, Ordinarily only about } or less—25 per cent, and below— 
can be further oxidised, more especially in the case of such ores as 
require limestone to be employed as flux, or where raw—unroasted 
—tlay ironstone, &c., is used, so that carbon-dioxide is eliminated 
from sources other than the combustion of fuel: such carbon- 
dioxide acting equally with that produced by the further oxidation 
of CO in bringing about that balance of ‘affinities at any given 
spot where further conversion of CO into C0, is rendered 
impracticable, Another remarkable result is that it is not possible 
to cause a larger proportion than a certain limiting amount of 
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carbon-monoxide to be further oxidised in the furnace by increas- 
ing its dimensions. A priori, it would be expected that the 
louger the column of unreduced iron oxide that the gases are 
obliged to travel, and the longer the time they remain in 
contact with the iron oxide—i.e., the wider the furnace—the 
greater would be the quantity of CO, formed. Up to a certain 
extent this is actually the case; but when a particular limiting 
height and capacity of furnace is reached—the exact limits vary- 
ing with the nature of the ore and other circumstances—not 
only is no further increase in the proportion of carbon dioxide 
formed observed, but frequently the furnace works less effectively 
than when not exceeding this limiting height and capacity. 
Obviously, the smaller the proportion of carbon-monoxide con- 
verted into dioxide in the act of effecting reduction of a given 
quantity of iron oxide, the larger must be the total quantity of 
fuel consumed in order to effect the reduction, so that that length 
of column of materials—i.¢., height of furnace—and that capacity 
which enable the largest proportion of carbon-monoxide to be 
converted into dioxide are, ceteris paribus, the most economical as 
regards fuel consumption relatively to the weight of iron smelted. 
The same remark obviously applies when other conditions are 
varied besides the height and eapacity of the furnace, so that a 
simple measure of the effectiveness of working of a furnace is 
afforded by the average composition of the escaping gases, after 
making due correction, when necessary, for sources of carbon- 
dioxide other than that formed in virtue of the reduction of iron 
oxide—more especially that set free when incompletely calcined or 
raw limestone is used as flux, or when raw ores containing ferrous 
carbonate are smelted—the proportion of carbon dioxide to carbon 
monoxide in the gases measures the relative fuel economy. The 
greater this ratio, the less fuel is expended to produce a given 
weight of pig, ceteris paribus. 

It further follows, from the nature of the varied chemical 
reactions capable of occurring between iron, carbon, and their 
oxides, that the changes taking place in the iron oxide as it 
descends through the furnace do not consist of a pated with- 
drawal of oxygen pari passu with the descent until finally only 
metal is left, which ultimately fuses ; on the contrary, the chief 
part of the deoxidation is effected in the top part of the furnace, 
and the remainder at the base, where the temperature is high 
enough to melt the iron and cinder—zone of fusion—-comparatively 
little taking place in the intermediate portion ; so that the change, 
as a whole, is as follows :—When first introduced the ore is quickly 
heated up by the hot escaping gases, and when the temperature 
of the exterior of the lumps is sufficiently raised reduction com- 
mences in accordance with equations 1 and 2, the precise tem- 
perature at which this begins depending on the nature of te ore, 
and particularly on the physical condition of the iron oxide. 
Carbon deposition in accordance with reactions 5 and 6 also speedily 
commences. As the ore descends it becomes hotter, but after 
sinking some feet—the distance depending on circumstances— 
further deoxidation becomes languid, and by-and-bye is almost 
arrested, whilst carbon deposition still goes on. Utimately, 
therefore, what reaches the zone of fusion is a mixture of precipi- 
tated carbon, and partially, but not completely, reduced iron 
oxide. As the melting point of cast iron is neared the reaction 
of the ape annem carbon on the remaining oxygen in the 
iron oxide becomes first perceptible, and then vigorous—reactions 
8, 9, and 10, especially the last—so that metallic iron is formed and 
fuses, dissolving to saturation the carbon in so doing. Subsidia 
reactions also take place, whereby phosphorus, sulphur, and sili- 
con are reduced and taken up by the melting iron, more carbon- 
monoxide being evolved in consequence, e result of these 
reactions is that, whilst the atmospheric air of the blast in contact 
with carbon forming carbon-monoxide would develope a gaseous 
mixture containing per 100 of nitrogen by weight about 30 parts of 
oxygen and 22'5 of carbon—combined as C O—the gases actually 
present at the zone of fusion invariably contain more oxygen and 
more carbon relatively to the nitrogen than these amounts, If 
the working of the furnace be imperfect, so that when the 
partially reduced ore reaches the zone of fusion there is not 
enough solid deposited carbon mixed with it to effect con 
reduction, then unreduced iron oxide dissolves in the melting 
earthy matters, so that the slag becomes more or less highly 
ferruzinous, whilst the proportion of carbon dissolved by the 
melting iron diminishes. 

Another reaction also takes place at this point tending to in- 
crease the proportion of oxygen and carbon in the gases relating 
to the nitrogen—viz., that compounds of the alkali metals became 
here converted into cyanides, this operation being attended by a 
fixation of nitrogen and evolution of carbon-monoxide, thus:— 

K,C0O; +4C+N,=2KCN+3C0, 

So that an actual diminution in the quantity of nitrogen present 
relatively to the output of pig is effected at this point—ic., a 
further increment in the proportion of carbon and oxygen present 
with respect to the nitrogen is thus brought about in addition to 
that due to the other causes, The cyanides thus formed are 
borne upwards, either as vapour or melted vesicles disseminated 
through the gases; at higher levels they d and b 


Weight of Carbon and Oxygen present in the Gases per 100 of Nitrogen. 


Height above . 

tuyere in feet 0 6 12 2% 37 50 6 765) Blast 
Carbon - 268 252 246 23°9 24°1 288 240 27°5| 22°5 
Oxygen - 865 88°7 33°3 826 33°1 32°4 339 41°6} 30°0 


Obviously the chief amount of deoxidisation taking place at the 
top of the furnace is complete before the ore has sunk down more 
than 16ft. bey op after — but — oa — in bs 
composition of the gases—and consequently in of the partly 
reduced ore, &c.—until the materials have sunk for some 35ft, 
further, or more; after which the cyanide reactions and those 
causing the complete deoxidation of the ore, &c., occur. 

The above instance serves asan example of the kind of experi- 
ments made in a long series of observations carried out with 
furnaces of different descriptions. According to the dimensions 
and the mode of working, the temperature of the air blast, the 
nature of the ore employed, the proportion of fuel used, and such 
like considerations, the average numerical values thus deduced in 
different instances necessarily vary with respect to one 3 but 
in all cases the same general results follow, viz.: (1) That even under 
the most favourable conditions possible considerably less than one- 
half, and usually not more than one-third or one-quarter, of the 
carbon-monoxide formed at the base of the furnace is utilised in 
deoxidising the iron ore, becoming transformed ultimately into 
carbon-dioxide in so doing, the proportion thus actually utilised 
varying with the particular conditions obtaining. (2) t it is 
not practicable to alter this state of things b ss the pro- 
portion of fuel used; so doing does not lead{to the utilisation of 
more carbon-monoxide in effecting reduction, but only to loss of 
iron from incomplete deoxidation in the cinder, and deterioration 
of quality of that which is obtained. (3) That in all cases the 
general character of the chemical changes taking place is the 
same, viz., that above described, with modifications as regards the 
changes in the upper part of the furnace under particular con- 
ditions—e.g., when raw limestone is used asa flux, the limestone 
becomes more or less calcined, evolving carbon-dioxide ; when raw 
coal is employed as fuel, instead of coke, products of destructive 
distillation are evolved, which may to some extent be collected 
and utilised in the form of tar and iacal pound 
(4) That with certain kinds of ore—for example, calcined 
Cleveland ironstone-—increasing the dimensions of the furnace up 
to a certain limit so far modifies the balance of reducing and 
oxidising actions occurring as to enable the same quality of 
pig iron to be made with the consumption of a smaller proportion 
of fuel—i.e., causes a er fraction of carbon-monoxide to be 
transformed into carbon-dioxide whilst passing through the fur- 
nace; but that beyond this limit this decrement in fuel consump- 
tion is no longer marked. The precise limit varies to some extent 
with the mode of working the furnace, more especially as regards 
the temperature of the blast, and is by no means the same for 
all kinds of ore—e.g., the limit is not necessarily the same for 
Cleveland clay ironstone as for Ulverstone hematite, and so on. 
(5) That an analogous saving in fuel consumption may be 
accomplished by heating the air blast before admission to the 
furnace, the heat for this purpose being obtained by the combus- 
tion of the carbon oxide and other combustible gases escaping 
from the blast furnace; but a limit again appears to exist in 
certain cases as to the saving thus capable of being effected. 
In general, however, the effect of substituting a current of 
moderately heated air, say at 300 deg. to 400 deg. C., for a cold 
blast—i.¢., air at the temperature of the atmosphere for the time 
being—is to enable the same quantity of iron to be made with a 
considerably smaller fuel consumption. Heating the blast further, 
say to 500 deg., effects an additional saving; and carrying the 
heating action to the highest ible limit attainable with stoves 
on the “‘ regenerative” principle, say to 700 deg. C. and upwards, 
still further reduces the quantity of solid fuel consumed in the blast 
furnace relatively to the output of pig. In the case of certain par- 
ticular ores and with furnaces of particular sizes, however, the 
effect of an increase of blast temperature from 400 to 700deg. or 
so is much less marked as regards fuel saving than in other 
instances; whilst, in all cases, the amount of saving of fuel does 
not increase pari passu with the blast temperature. Thus the 
diminution in fuel consumption effected by a rise in temperature of 
blast from 400 to 500deg. is greater than that brought about by 
a further rise from 500 to 600 deg., which again exceeds that 
effected by a still further rise from 600 to 700deg. The further 
discussion of these and allied points regarding the development and 
appropriation of heat in blast furnaces will be discussed in the 
next lecture, 














TEcHNICAL COLLEGE, Finsbury. — Professor Perry’s special 
course of thirteen lectures on the ‘‘ Differential and Integral 
Calculus and its Applications in Mechanical and Electrical 
Engineering,” proved very successful last year, and will be 
repeated ; the date of the first lecture being January 7th. 





filtered out of the gases by the mechanical intercepting power of 
the solid lumps of ore, coke, &c., through the interstices between 
which the find their way, one result of which is that the 
alkali metals are continually being brought back again to the zone 
of fusion, and consequently accumulate in the furnace. This 
accumulation goes on in some cases to a surprisingly large extent, 
quantities of cyanides having been observed suspended in the hot 
gases amounting to 25 to 30 per cent. of the weight of metal run, 
without counting in other alkali metal compounds also present— 
possibly as actual potassium and sodium vapour, 

The effect of this copious formation of cyanides and their con- 
densation at somewhat higher levels is that, as these compounds 
are highly reducing agents, they tend to deoxidise the iron oxide 
with whic Se in contact, with the ultimate result of form- 
ing alkaline carbonates and free nitrogen; so that at these higher 
levels there is an evolution of gaseous nitrogen to much the same 
extent as the absorption at the lower levels. At these levels, 
moreover, the reaction of partly reduced iron oxide on carbon- 
monoxide setting free carbon, in accordance with ine 5 and 6 
is pretty energetic, so that the gases here are rendered relatively 
poorer in carbon on account of the deposition of this substance in 
the solid form ; on the other hand, C O acts on iron oxide in accord- 
ance with equations 1 and 2, which, together with 5 and 6, are 
jointly equivalent to equation 7 ; so that the total action may be 
Gapeaend by the equations :— 

2KCN +3 Fex Oy = K,0+2C0+N, +3 Fex Oy-; 

2C0=C+C0, 
K,0 + CO, = K,CO, 
jointly equivalent to , sinsiaatiie 
2KCN+3FexOy=K,C0;+,C + N, + 38¥FexOy-i 

te, the action of the cyanides causes the evolution of free nitrogen, 
whilst carbon is deposited and potassium and sodium carbonates are 
formed, which, being brought down in to the tuyere level by- 
and-bye, go through the same cycle of changes again and again. 
The result of this is that the quantities of carbon and oxygen 
present in the gases relatively to the nitrogen appear to decrease at 
these levels; not that carbon and oxygen are actually removed to 
any extent, but that free nitrogen is evolved in some quantity. 

¢ following figures obtained in one series of observations as 
the average composition—by weight—of the gases at different 
levels of an 80ft. furnace smelting Cleveland ore, illustrate the 
presence of excess of carbon and oxygen relatively to nitrogen 
observed at the zone of fusion—as compared with that due to con- 
version of the air blast into a mixture of nitrogen and carbon- 
monoxide—and the apparent diminution of this excess at higher 
levels ee evolution of nitrogen by the cyanide reaction; 
together with the further increment towards the top of the furnace 
where the maximum reducing action of the gases on the iron oxide 
takes place, 





dents are expected to know elementary algebra and trigono- 
metry. Professor Perry’s view is that all practical engineers use 
the notions and methods of the calculus in their da‘ly work, those 
of them who think themselves ignorant of the calculus are merely 


afraid of the symbols s and | yd x 


THE JaMAIcA EXHIBITION OF 1891.—-At the exhibition which it 
is per to hold in Kingston, Jamaica, in the year 1891, the 
exhibits will be products, manufactures, and works of art from 
the island itself, and works of art, machinery, and industrial and 
agricultural products from the United Kingdom and other countries 
and colonies, The general classification of exhibits is as follows :— 
(1) Raw materials; (2) implements for obtaining raw materials ; (3) 
machines and processes used in preparing and making the materials 
into finished products; (4) manufactured goods; (5) education; (6) 
fine arts, literature, and science. The exhibition, which will be 
opened on Tuesday, the 27th of January, 1891, and will remain 
open for not less than three months, will be under the management 
and conduct of the Commissioners, at the head of whom is the 
Governor, appointed under Law 33 of 1889, The regulations for 
exhibitors are now published, and from these it appears that appli- 
cations for space must be in the hands of the secretary by May Ist, 
1890. A committee has been formed in London, representing the 
interests of Jamaica in the United Kingdom, to co-operate with 
the organising body in Jamaica. Of this London committee, Lord 
Knutsford is the honorary president, and Mr. C, Washington Eves 
is chairman, with offices at 1, Fen-court, E.C. 


ProrosED RaiLway SURVEY OF THE KyBER.—In connection 
with the proposed railway survey of the Kyber it may be noted 
that there are at least two feasible routes through the hills to 
the west of Peshawar—from Jamrud by the Khyber direct, 
or by incline along the Kabul River to Dakka. The latter 
is the one which is to be surveyed at once, or so soon as 
the needful tribal arrangements are satisfactorily made, By 
the former route, to Jellalabad, and for some distance beyond, 
the only really difficult lengths would be from Ali Masjid across the 
Kotal to Landi Khana, and possibly a short length at Chorgalli 
between Barikab and Ali-Baghan. If ever the time comes when a rail- 
way has to bemadeto Kabul itself, there will be no difficulty incarry- 
ing the line on from Jellalabad. By the Dorunta Gorge, Katz-i-Aziz, 
bbe the Adrak-badrak Kotal, not very farfrom Jadalak, or to within 
about fifty miles of Kabul, there would be a certain amount of 
rock-cutting, though nothing insurmountable. But it would be a 

uestion if from Jellalabad a better alignment would not be by the 
Casheens Valley and the Kabul river. There is every reason to 
believe that a perfectly practicable route could be obtained in this 


direction, which in former times was used for the movement of formid- 
able armies, and, the Jndian Engineer says, is only now avoided by 
kafilas on account of the want of proper escort, 
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THE HULL SEWAGE WORKS AND PUMPING | (ding te eevee oul 


ENGINES. 


We publish with this impression engravings illustrating the 


Hull Corporation. ‘ ¢ ’ 
made, and the following particulars regarding them, we are 
indebted to Mr. A. E. White, Assoc. M. Inst. C.E., the borough 
engineer of Hull. 3 ’ 

The estimated population is 208,000; rateable value, 
£700,000; and land area, since the extension of the boundary 
in 1883, 7901 acres. Previous to the extension the population 
was 154,000; rateable value, £587,000; and area, 3621 acres. 
The entire borough is very flat and low-lying, and the average 


level of the streets, which are almost without exception some- | 
what above the natural surface level, is only about 9ft. above | 


Ordnance Datum, and, as a rule, the ground nearer the Humber 
is higher than that farther inland, The subsoil consists of a 
stiff yellow clay to an average depth of about 6ft., below which 
are strata of silt varying more or less in character ; also in most 


places a thin stratum of peat, and often a quantity of running | 


sand. Boulder clay is met 
with at depths varying from 
14ft. to 35ft. or more in 
different parts of the borough. 
The upper clay forms a 
good foundation for ordinary 
buildings, but for structures 
of a heavier character it is 
usually nec to go to the 
boulder clay. The borough 
is divided by the river Hull, 
and a line of docks, into 
three districts—(1) The Old 
Town, which was the portion 
formerly fortitied, bounded 
on the south by the Humber, 
on the east by the river 
Hull, and on the north and 
west by docks, which por- 
tion contains a population of 
about 12,000; (2) the west 
district, west of the river 
Hull, and of the line of 
docks referred to, contain- 
ing a population of about 
152,000; (3) the east dis- 
trict, east of the river Hull, 
containing a population of 
about 44,000. The borough 
is further severed by five 
large openagricultural drains, 
flowing to the river Hull or 
the Humber, from extensive 
low-lying districts, north of 
the town. 

From these facts it will 
be gathered that consider- 
able difficulties have had to 
be contended with in the 
sewerage of Hull. The 
average level of the streets, 
as stated, is about 9ft. above 
Ordnance Datum, while in 
the Humber, to which the 
sewage flows, the level of 
high water of ordinary spring 
tides is 12°37ft. above 
Ordnance Datum, and the 
level of low water of ordinary 
spring tides 10°10ft. below 
Ordnance Datum ; andunder 
such conditions the inclina- 
tions of the main sewers are 
necessarily very flat, and the 
outfalls, where pumping is 
not adopted, are of course 
closed for a considerable 
period each tide. Asa rule 
the sewers are at least of 
sufficient size to enable men 
to enter for the purpose of 
brushing them out, where 
the inclination and flow of 
sewage are insufficient to 
render them self-cleansing ; 
and their large size assists in 
a rapid discharge during the 
short periods that the out- 
falls are not tide-locked ; and 
also enables the sewers, when 
the outfalls are closed, to 
act 88 a reservoir, if pump- 
ing 1s not available, or if the 
quantity of water during 
excessively heavy rains is 
more than the pumps for 
the time being can deal with. 

A main sewerage system 
for the east district was 
carried out in 1854 and sub- 
sequent years, and for the 
west district in 1863 and subsequent years. Considerable 
additions have since been made from time to time to such 
systems. During the past ten years the Corporation have 
expended the sum of £40,000 upon new sewers which have been 
constructed under various contracts, exclusive of sewers included 
in the works specially mentioned herein, and of works of minor 
importance executed by the Corporation workmen; and the 
Corporation are now applying to the Local Government Board 
for sanction to borrow a sum of £7950 for the construction of 
further works of sewerage. The whole of the west district 
within the old borough boundary is drained to one outfall, 
excepting a small area which, although connected to the main 
Sewerage system, has also a se te outfall. The main outfall 
sewer, which discharges into the Humber between the William 
Wright Dock and St. Andrew's Dock, is 6ft. 6in. diameter for a 
distance of 1900 yards, and although laid to an inclination of 
only 1 in 3000, it keeps itself clear of any deposit of sewage 
matter. The area added to the borough on the west side in 
1883, which included the Local Board district of Newington and 
a part of the Local Board district of Cottingham, is drained to 
an outfall 4ft. in diameter, discharging into the Humber within 
33 yards of the main west district outfall; and since the 

rough extension a pumping station, hereinafter described, has 
been established to deal with the sewage of the main west 





cluding the sewage of the portion of the Cottingham district 


The present sewerage system of the east district, with the 


b ‘ J exception of a short length of sewer, all falls to one point and 
sewage works, pumping station, and pumping engines of the | discharges into the Humber by an outfall 4ft. in diameter; a | 
For the drawings from which these are | 


new system of sewers, however, which is usually described as 
the East District and Stoneferry Drai i 

construction, and will, when completed and connected to the 
existing system, not only drain portions of the borough which 
cannot be drained by gravitation to the present sewers, but will 
also provide an improved outfall for the entire district. The 
new outfall will be to the east of the Alexandra Dock of the 
Hull and Barnsley Railway Company, in the face of a river 





embankment constructed by the company a few years since; | 
and its level will be 10ft. below Ordnance Datum, or practically | 


the same level as the three existing outfalls already mentioned. 
The outfall sewer is 6ft. 6in. diameter, with an inclination of 
1 in 3000, for a distance of 700 yards from the Humber, and 
almost the whole of such length—being through made ground, 
or through what was until recently the foreshore of the Humber 
—is intended to be constructed of cast iron pipes, supported 





PUMPING ENGINES, HULL SEWAGE WORKS. 


upon piles as shown by engraving. The pipes are flanged and 
jointed in the manner shown by enlarged detail. A strip is 
cast upon the face of each flange at the outer edge, so that a 
space of jin. is left between each pair of flanges, when bolted 
together, and such space is caulked from the inside with iron 
cement. In laying the iron pipes considerable difficulties have 
been encountered in consequence of the nature of the ground 
and of the water finding its way into the trench each tide; about 
half the intended length of pipe has, however, now been success- 
fully laid. The remainder of the sewers, excepting two syphons 
under agricultural drains, are all of brickwork, varying in size 
from 6ft. diameter to 3ft. 3in. by 2ft. 2in., egg-shaped, with 
inclinations varying from 1 in 3000 tol in 450. The length 
of sewer from the outfall to the most distant point is four miles, 
and the total length, including branch sewers, six miles, of which 
about four miles have now been constructed. The brick sewers, 
6ft. 6in. diameter and 6ft. diameter, are in 14in. work. Those 
5ft, diameter and the egg-shaped sewers, from 5ft. 6in. by 
3ft. Sin., down to 3ft. 6in. by 2ft. 4in., were all intended to 
have been in 9in. work, but in constructing some lengths of the 
larger sizes through bad ground it has been found necessary to 
use an additional half-brick ring on the invert. The sewers of 
the smallest size, 3ft. 3in. by 2ft. 2in., are in 4}in. work. 
Cradling composed of lin. deal boards on elm ribs, as shown by 


district sewer and the Newington and Cottingham sewer, in- ' sections of 6ft. brick sewer, has been largely used under some 


ge, is now in course of | 





| and when pumping is n 





of the deeper sewers; and in the case of these works, as well as 
in — works in the borough, such cradling has been found 
a cheap and efficient means of supporting the brickwork, where 
the nature of the ground has rendered some support necessary. 
One tidal gate is provided at the outfall, and a penstock and two 
further tidal gates 670 yards from the outfall, where it is 
intended ultimately to erect a pumping station. Manholes with 
ventilating gratings are constructed at intervals of 100 yards, 
and provision for flushing the main sewer will be made near the 
highest point. 

The sewage pumping station provided for the west district of 
the borough, for dealing with the sewage of the main west 
district sewer and the Newington and Cottingham sewer, is 
about 370 yards from the outfalls into the Humber. At low 
tide the sewage flows to the Humber by gravitation as before, 

ecessary, the sewage is still discharged 
by one or both of the old outfalls. Two tidal gates and a pen- 
stock have been fixed on each of the old sewers, between the 
points of connection of the sewer leading to the station and the 
return sewer from the pumps; and while pumping is proceed- 
ing, the tidal gates are of course closed, and the length of sewer 
outside them is under pres 
sure, varying with the rise 
and fall of the tide in the 
Humber. When the tide is 
low enough to allow of a 
discharge by gravitation, the 
tidal gates are open, per- 
mitting the sewage to flow 
direct to the Humber with- 
out passing the pumping 
station. There are three 
compound pumping engines 
of the vertical, inverted, 
direct-acting type, each cap- 
able of discharging 10,000 


gallons per minute, or 
14,400,000 _— gallons per 
twenty-four hours, wheu 


working at the maximum 
speed of twenty revolutions 
per minute. The cylinders 
are 18in. and 30in. diameter 
respectively, with 4ft. stroke, 
and the high-pressure cylin- 
ders are fitted with variable 
expansion gear. Each engine 
works two double - acting 
pumps, 30in. diameter and 
4ft. stroke, one pump being 
placed beneath each cylin- 
der. The maximum lift is 
20ft.; but as the pumps have 
only to work against what- 
ever head of water there 
may be in the Humber, the 
lift varies with the state of 
the tide. A surface con- 
denser is fixed on the de- 
livery pipe from each pair of 
pumps, so that the whole of 
the sewage pumped is passed 
through the condenser. The 
boilers are of the Cornish 
type, four in number, each 
26ft. long and 6ft. diameter, 
with 3ft. flue. Steam is 
supplied at a pressure of 
801b., and each boiler is 
capable of working one 
engine. A Green’s econo- 
miser, for heating the feed- 
water, is fixed on the line of 
the flue, between the boilers 
and the chimney. 

The foundations of the 
pump chamber are carried 
into the boulder clay to a 
depth of 32ft. below the 
ground level, and formed of 
cement concrete 6 to 1. The 
walls of the chamber are of 
brickwork in cement up to 
the level of the engine-house 
floor, and are supported 
against the lateral pressure 
of the earth by a heavy 
framework of cast iron 
girders and struts, fixed at 
a level about mid-way 
between the base of the 
wall and the surface of the 
ground. The buildings are 
faced with white stock bricks, 
with Pateley Bridge stone 
dressings. A tell-tale, de- 
signed by Mr. White, and 
manufactured by Messrs. W. 
H. Bailey and Co., Salford, 
is placed in the engine-house. 
This tell-tale is worked by 
gearing and spindles from 
the engines, and by floats and platinum wires from the sump 
and delivery well, and shows at a glance the level of the sewage 
in the sump, which is the same at that in the adjoining sewers, 
the level of the sewage in the delivery well, which practically 
corresponds with that of the Humber, and also the head against 
which the pumps are working. The tell-tale further automati- 
cally records the above levels on a roll of paper driven by a clock 
throughout the day, and indicates the time at which each engine 
is started and stopped, and the number of revolutions worked. 
To make the instrument more perfect, it is intended to attach 
to it a rain gauge, which will automatically record not only the 
daily rainfall, but also the quantity falling within any given 
time. 

The engines, pumps, boilers, &c., were supplied under a 
contract with Messrs. James Watt and Co., Birmingham, who, 
together with a number of other firms, submitted their own 
designsin accordance with a general plan and specification supplied 
to them. The foundations, buildings, and sewers, were executed 
by Mr. A. W. Stanley, Hull. The cost of the pumping station 
was as follows:—Engines, pumps, boilers, &c., £8229; founda- 
tions, buildings, and sewers, £8873 ; other sundry works, £1243 ; 
cost of site, £3085; total, £21,480. The pumping station was 
commenced in February, 1883, and formally opened in June, 
1884, and has worked very successfully since that time. The 
average volume of sewage pumped in dry weather is about 
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7000 gallons per_minute, or at the rate of 10,080,000 gallons per 
day, which is well within the power of one engine; on rare 
occasions, however, during excessive rains, the volume is con- 
siderably greater than all three engines can properly deal with. 
As a rule the pumps are worked for eight hours each tide, but 
during heavy rain the time is extended. The working staff 
consists of six men, three of whom are on duty each tide. 

In a paper which Mr. White read before the Association of 
Municipal and Sanitary Engineers in June last, he gave the 
annual working expenses, exclusive of repairs, approximately 
as follows:—Wages of staff, £515; coal, 650 tons best South 
Yorkshire, at 10s. 2d., £330; oil, stores, water, gas, &c., £130; 
total, £975. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions oj our cor- 
respondents. | 


LIFT ACCIDENTS. 


Sm,— We should be obliged if you could afford us space for a 
pe; words in reference to your editorial of yesterday under above 

ing. 

With your conclusion we are in entire accord, and in common, 
we believe, with some other makers of lifts, we should welcome 
any well-considered scheme of Government inspection, and have on 
all possible occasions advocated such a course. The subject will, 
however, require careful handling, and, with all respect for the 
abilities of the already overworked corps of factory inspectors, we 
searcely think they are likely to approach the question in quite the 
best way. Your remarks are, and the project for pe gm should 
be, directed to passenger lifts employed in semi-public buildings, 
and which the public are invi' to use. Such lifts must have 
speeds ranging from 200ft. to 350ft. per minute to meet modern 
requirements, and, notwithstanding this, must glide up and down 
so noiselessly as not to disturb a sleeper on the other side of the 
lift wall. Now the factory inspectors already have factory lifts 
under their care, and they make suggestions for the protection of 
employés which, if applied to the passenger lifts described, would 
so nullify the elements of s and silence as to render their use 
intolerable. In short, these gentlemen would require re-training 
for their proposed duties. On the other hand, there would be no 
difficulty in finding suitable inspectors who already know the 
subject, or who would approach it with an open mind. 

One or two other points seem to us to require notice, and in 
passing we would say that the accident which forms your text did 
not occur upon one of our lifts, nor are we in any way interested 
in it; but having been allowed an opportunity of inspecting the 
machine, and of ascertaining such facts as are known, we do not 
think anyone will suggest that the accident was caused, or con- 
tributed to, by defects in the hi Indeed, it was just one of 
those accidents which would lead to great injustice under your 

. proposed legislation for making the owner responsible prima facie, 
and we are pleased to see that you have little se of its 
realisation. 

You very truly remark that most modern accidents arise, not 
from failure of the lift, but from some cause connected with the 
approaches or the surroundings. In justice, however, to the 
engineer, it should be remembered that this is just the part over 
which he has no control, and it is often most difficult to convince 
those concerned that in an improper well-hole a lift may b a 





spring, because, when coiled, it is capable of performing work 
while uncoiling itself, simply due to the fact that the particles on 
the convex side of the neutral axis of the spring are in a state of 
tension, and on the concave side in a state of compression. 

When the action of the acid comes into play, the particles on the 
convex side are gradually tern away from one another, so that 
there is movement against resistance, and work isdone. Similarly 
on the concave side, as the particles are weakened they are crushed 
together against a certain resistance, and work is done again, and 
the sum of the work done on the two sides until the spring is totally 
destroyed is exactly equal to the amount stored in it at first by 
the action of coiling the spring. It can be neither more nor less, 
and to my mind there is nothing whatsoever paradoxical about 
the question. ‘‘ A Girton Girl” also appears to be mystified. Does 
she not see that, after the burning of the wood is over at the to) 
of the tower, that there are the products of combustion to be dealt 
with, which, after deducting the weight of air necessary to con- 
sume the wood, will exactly equal the log in weight? This is, of 
course, supposing that there are no ashes, The products of com- 
bustion gravitate to the earth, and perform precisely the same 
amount of work as was primarily employed to get the wood into 
its place. 

‘ai these seeming paradoxes can be easily understood by the 
exercise of a little thought ; but they should never make anyone 
doubt the fund tal law b they cannot be explained at 
first sight. AnTHONY S. BowER, 

St. Neots, December 21st. 





Srr,—The questions propounded by “‘ Paradox” in your issue of 
November 15th and referred to by ‘‘J. W.” and ‘ A Girton Girl” in 
subsequent issues seem both capable of explanation without brand- 
ing them as exceptions to the laws of thermo-dynamics. In the 
case of the coiled-up spring immersed in strong acid, what takes 
place? ‘The acid attacks the metal and gradually reduces the 
section, till what remains is no longer of sufficient area to resist 
rupture under the action of the forces which were stored in it 
during the coiling, the spring breaks, and the energy is dispersed 
as the parts come torest. The example of the log of wood raised 
to the top of the Eiffel Tower and there burned is still simpler, 
for the wood is converted into gaseous products of combustion, and 
a pound of carbonic acid gas at a considerable elevation is 
certainly capable of doing work in respect of its positi 

Dublin, December 21st. TRISHMAN, 





THE OWENS COLLEGE EXPERIMENTAL ENGINES, 


Sir,—In your rather severe strictures upon the engines of the 
Owens College Laboratory, do you not overlook the fact that they 
are but experimental machines, and not likely to lead any student 
into error, for the College is not without a ‘‘commercial” engine to 
demonstrate the other extremity of the scale of design. The 
enormous size of valve does not really matter much. It onl 
increases the indicated horse-power of the engine as com 
with the brake horse-power, and the complication of valves and 
pipes is simply a matter requiring explanation from the Professor 
to the fresh student. As made, the engines are scientific instru- 
ments. Made as you suggest, they could be but toy models of a 
large engine, but with misproportioned parts as in all so-called 
models. The chief value of the — lies not merely in showing 
students what an engine is, but in demonstrating the interch - 
ability of heat into work, and again into heat at the water 2, 
the water passing through which gains temperature by reason of 
its frictional agitation, and this may be com with the 





powerful shearing machine. e dread of an architect to have his 
staircase spoilt as *‘a feature,” or the wish of an occupier to erect 
a lift with the minimum of structural alteration in a corner never 
designed to receive it, often leads to a 
spite of the lift-maker’s advice. 
settles the question. Doors to the cage are delusive: they are an 
impediment to quick traffic, and, if provided, are not Lift- 
wells should be flush on the approach face, without projections or 
recesses, 

As to safety gears, there is now no need to rely on an apparatus 
which may by prolonged non-use become set fast; most modern 
gears are in a condition of constant minute motion, and the atten- 

- dant can test them in ten seconds at any time without preparation. 
Notwithstanding these improvements, inspection at short periods 
is highly desirable; at least, four leading firms have — a 
system of inspection of their own lifts by a contract which also 
covers trifling repairs, monthly inspections are usual, and as the 
interests of maker and owner are identical, the latter gets probably 
the best possible protection. 

From your suggestien as to working public passenger lifts with- 
out an attendant, or conductor, we are pelled to dissent, and 
we think on consideration you will see that in, say, an hotel or 
block of city offices, such a system must become a fruitful source of 
danger as well as of practical inconvenience. We are aware that it 
is attempted abroad, particularly in Paris, but Continental lift 
practice would not be tolerated in London. Nor is the attendant 
a difficulty ; we have not met with any case where the proprietor 
of a lift for public use desired to run it without a conductor. 

We hope your ventilation of the subject may bear fruit, and 
that we may obtain Government i ion of new work on similar 
lines to that for railways. RCHD. SMITH AND STEVENS, 

Queen’s-road, Battersea, December 21st. 


rous combination, in 
**We will see how it works” 





A THERMO-DYNAMICAL DIFFICULTY. 


Sir,—-In your issue of the 15th November “ Paradox ” propounds 
an interesting question : What becomes of the stored-up energy of 
& spring if, when in a state of tension, it be dissolved in sulphuric 
acid? [imagine that, as the spring dissolved, each molecule would 
in its turn be thrown off with some violence, and so cause numerous 
small currents in the liquid, the final effect being perceptible as 
an increased temperature of the solution. In the case of a | 
burnt at the top of the Eiffel Tower, the weight of the gas form 
would be same as if the log were burned at its foot, and such 
resultant gas would thus possess an energy of ition due to the 
energy. of position of the log itself. The hypothetical heat engine 
suggested by ‘‘H. V.” seems to me to approach in its working 
very nearly to the case of an ordinary steam jacketted engine. 
The steam has potential energy in the boiler due to the heat of the 
furnace, and if allowed to do work in a cylinder by expanding 
therein, yields that proportion of its energy stated by Carnot’s 
law ; if the cylinder walls are perfect conductors of heat, the 
temperature of the steam remains constant owing to the heat 
received from the jackets, all this heat being finally carried away 
to the condenser. Thus the proportion of work done by this heat 


is correctly given by the formula as —— Ti (in this case) 0; 


and the work we get out of the engine ‘is due to the loss of the 
eg energy of the steam in passing from the pressure of the 

iler to that of the condenser. Carnot’s formula only applies 
completely to the theoretically perfect engine, namely, to that 
cycle of condition which occurs only in the engine to which 
the term ‘ reversible” in Carnot’s acceptation of the word can be 
applied ; in all other cases the results obtainable by the use of his 
formula are vitiated by an amount due to the heat carried to the 
condenser or receiver by the exhaust. 

Sussex Grove, Putney Park Avenue, December 23rd, 


Si,—Surely your correspondent ‘‘ J. D.” cannot seriously mean 
that he allows his faith in the fundamental proposition, that 
‘“energy can never be lost,” to be shaken by a mere catch question 
such as that of ‘‘ Paradox.” 

_ There is no need to bring in the aid of electricity, as the solution 
is a purely mechanical one, Moreover, energy must be in the 


moment of the scale pan on the brake lever, Students will per- 
ceive the apy | of jacketting a cylinder with steam from the 
main boiler, and if they become thoroughly able to carry through 
a test on these engines, in all states of coupling up, they should 
not find themselves at a loss to carry out tests on more simply 
arranged practical examples. 

The possibility of setting these three engines to run on the “‘ go- 
as-you-please ” plan, is certainly of value. When students get out 
into actual work they will find many examples of engines which 
would be better run thus than in rigid connection, for their owners 
would begin to perceive the folly of having a useless second 
pi whose piston is merely being dragged round by the small 
cylinder. 

TNo student with a natural aptitude for steam engineering will be 
many hours deceived into taking the experimental engines as prac- 
tical examples, but he will have no after cause to regret the oppor- 
tunity presented him of obtaining what will prove a better lesson 
in thermo-dynamics than he could ever get from printed volumes, 

Practical men do not condemn the Professor’s engines. Under 
the circumstances the complication is necessary and excusable, for 
it is in competent hands and serves a purpose, The se is that 
the cylinder volumes cannot be varied at will. W. H. Boorn. 

Willesden, N.W., December 23rd. 


8.8, TEUTONIC, 


Sir,—I see in your journal of 13th inst., page 489, a statement 
which I think requires modification, viz., that the additional fans, 
by Messrs. Allen and Co., which are to be fitted in the Teutonic, 
are expected considerably to increase her speed. I would point 
out that the builders inform me that these additional fans will be 
used for ventilating only, and not for forced draught purposes, as 
she has abundance of air for the furnaces, supplied entirely by 
fourteen Chandler fans driven by Chandler engines, which have 
worked to date without a hitch ; under these circumstances I fail 
to see how the additional fans can be expected to considerably 
increase her speed. F, D, BuMstep. 
Engine Works, Hednesford, Dec, 23rd, 


ELECTRIC LIGHTING DANGERS. 


Sm,—With regard to your late remarks, and previous ones, re 
electric dangers, I beg to state that in my lengthy experiments 
from 1&68 to 1880 with induction coils—intermittent current—if 
any notch or difference of wire section intercepted the current, a 
disintegration and separation consequently took place, especially 
where a great difference in the section occurred. I succeeded in 
overcoming this difficulty by coating the copper wire with tin, 
which conveyed the intermittent current. All wires, or base mains 
as you may call them, are dangerous where the least corrosion is 
present, with an intermittent current, J. M’CONNELL. 


Liverpool. 








WHitakeEr’s ALMANACK FOR 1890.—This really useful almanack 
grows in volume, and certainly does not decrease in quality or in 
cr The new Whitaker contains all the information, 
political, historical, commercial, scientific, and statistical, that one 
expects to find in a large almanack, and has, besides these, most 
useful but somewhat dry bones, several special articles that form, 
as usual, the variable and readable part of the work. So long as 
this almanack is kept up to date in every sense, as is the edition 
just published, it will be a favourite with English people. 


GOVERNMENT EncINE Works.—A memorial to the Admiralty is 
being numerously signed by, and is receiving the warm support of 
the inhabitants of Chatham and neighbourhood, asking for the 
completion of the erection in Chatham Dockyard of a factory for 
the construction of marine engines for her Majesty’s fleet. This 
subject was first initiated by the late Duke of Somerset, when First 
Lord of the Admiralty, in the Government of Lord Palmerston, 
and received consideration from a Select Committee of the House 
of Commons, whose recommendations were subsequent bodied 
in an Act of Parliament. If the Government are well advised 








they will never start steam engine building. 





—=—=— 
THE NAVIGATION OF THE SEINE. 


THE possibility or otherwise of giving to Paris all the advan 
of a seaport has so great a bearing upon the pi rity of Fran 
that one or other of the many schemes that have been formulated 
for connecting the capital with the sea will, it is thought in Pay 
assuredly at some time be carried out. Already the powers th t 
be have achieved what they can, within their present comparative) 
limited scope of operations, to improve the means of wate, 
transport between Paris and the neighbouring commercial 
centres upon the Seine. Both on the higher and on the lowe; 
parts of the river dredging operations have been for oom 
yee carried out, until now boats of a heavier draught th 
eretofore can traverse the Seine between Montereau and Paris 
and Paris and Rouen. The result of these improved facilities is to 
seen in an appreciable increase of traffic. During 1888 th, 
number of boats that traversed the High Seine, between Paris 
and Corbeil, was 17,819, and this represented a tonnage of 
3,000,000, On the Lower Seine the number of laden boats wag 
10,049, containing no less than 2,350,000 tons of merchandise, 
This is a very substantial increase upon the totals recorded for 
any previous year, and it is to be attributed, not only to the 
deepening and cleaning out of the river, which is even now bei 
carried on, but also to the economical methods of transport that are 
very largely adopted. But while Paris has the advantage of 
these new facilities in water transport, not a little is sti} 
needed to meet the growing requirements of its commerce, At 
resent the capital isin the position of being the first port of 
rance, since the merchandise disembarked at the quays exceed 
the tonnage of the port of Marseilles. With such a supremac 
under the present conditions it can easily be conceived that with 
a little enterprise the trade might be appreciably augmented, 
One method which it is proposed to adopt in attaining this end jg 
to still further deepen the Seine between Paris and Rouen in 
order to allow of merchant vessels penetrating right into the 
capital, The scheme has been formulated by M. Bouquet de la 
Grye, and it has received the approval of a very large number of 
engineers and others most qualified to pronounce upon its 
feasibility. The river will be practically converted into a canal 
for a distance of 180 kiloms., and the depth will range from 35m, 
to 45m, The estimated expenditure is heavy, since the carrying 
out of the proposal is ex to consume as much as £5, 200,000, 
Whether or not this sum will be immediately raised, its expenditure 
is certainly justified te great promise and utility of the scheme, 
and there is little probability of the promotors allowing it to dro 
while the investing public of France continue to show so muc 
interest in the success of engineering projects, 











A PossIBLE WATER FAMINE IN Bompay.—Bombay is making 
preparations to meet a possible water famine, which is expected to 
occur as far off as the summer of 1892. The reserve in the Vehar 
reservoir has fallen so low that a weak monsoon next year would 
mean scarcity six months later. By that time, the Jndian Engineer 
says, the Tansa reservoir will be approaching completion, but mean- 
while the precaution is being taken of providing an auxiliary water 
supply at a cost of half a lakh of rupees. r 

PRIVATE BILLS IN PARLIAMENT.—The time for depositing, in the 
Private Bill office of the House of Commons, all Private Bills that 
will be brought forward in the ensuing session of Parliament 
expired on Saturday last. The total number of Bills deposited is 
243, or an increase of 36 when compared with the number lodged 
last year. Of this number 117 relate to railways, docks, and 
canals, 27 to nent water undertakings, 2] to tramways and sub- 
ways, 7 to electric lighting, 32 are deposited by corporations, 
county councils, or local boards, and 39 are of a miscellaneous 
character. 

Socrety or Arts.—The following arrangements have been made 
for the ordinary meetings of the Society between Christmas and 
Easter. These meetings are held on Wednesday evenings at eight 
o'clock :—January 15th, adjourned discussion on Sir Robert Raw- 
linson’s 4 ¥ on ‘‘ London Sewage ;" January 22nd, R. Brudenell 
Carter, F.R.C.S., Vice-President of the Society, ‘‘ Vision-testing 
for Practical Purposes;” January 29th, Gilbert Redgrave, ‘‘ The 
Utilisation of Blast Furnace Slag;” February 5th, Arthur Paget, 
“* High-speed Knitting and Weaving without Weft ;” February 
12th, George Findlay, General Manager Londonand North-Western 
Railway, “ Modern Improvements in Facilities for Kailway Travel- 
= 2 e dates for the row. i A have not yet been fixed : 

ir Douglas Galton, K.C.B., D.C.L., F.R.S., Vice-president of 
the Society, ‘‘The Chemin de Fer Glissant, or Sliding Railway;” 
G. N. Hooper, *‘ Carriage Building and Street Traffic in England 
and France;” J. 8. Keltie, ‘‘ Commercial G phy ;” J. Tripplin, 
** Recent Progress in British Watch and Clockmaking,” Arthur 
Montefiore, ‘‘The English in Florida ;” Professor Sylvanus Thomp- 
son, ‘* The Organisation of Secondary and Technical Education in 
London,” 

THE Late Mr. C. Hoop.—The death is announced of Mr, Charles 
Hood, F.R.S., F.R.A.S., of Grange Wood, Upper Norwood, some 
time prominent in practical science, Mr. H was born in 1805, 
the son of an ironmaster, of 18, Earl-street, Blackfriars, After 
his father’s death he and his elder brother—sometime master of 
the Surrey Foxhounds—carried on the business until long after the 
ninety-nine years’ lease granted to his father had expired, but 
when at last the premises were taken to form the new St. Paul’s 
Station, Mr. Charles Hood, who was then the surviving partner of 
the firm, retired from business, Mr. Hood attained considerable 
scientific eminence ; his researches into the chemistry of the com- 
bustion of coal gained for him the silver medal of the Society of 
Arts. His treatise on ventilation and warming by hot water is 
now in the sixth edition. For it he was awarded the Telford 
medal by the Institution of Civil Engineers. At the time of his 
death he was nearly, if not a: the oldest Fellow of the Royal 
Society in date of election. He was one of the founders of the 
British Home for Incurables—chairman from 1861 to 1866—to 
which he was a generous donor. He also took an active interest 
in the management of King’s College and Westminster Hospitals. 


Tesia’s ELectric Motors.—In order to obtain the maximum 
effective work out of a given weight of copper and iron in an alter- 
nating current motor, or any direct current motor, Mr. Nikola 
Tesla has applied a very important principle in their construction. 
Mr. Tesla reasons that in any motor the total energy supplied to 
do the work is equal to the sum of the energies expended in the 
armature and the field. The power developed, however, is propor- 
tionat the product of these quantities. This product will be 
greatest when these quantities are equal ; hence, in constructing a 
motor Mr, Tesla determines the mass of the armature and field cores 
and the windings of both, and adapts the two so as to equalise as 
nearly as possible the magnetic quantities of both, In motors 
which have closed armature coils this is only approximately pos- 
sible, as the ene manifested in the armature is the result of 
inductive action from the other element; but in motors in which 
the coils of both armature and field are connected with the external 
circuit, the result can be much more perfectly obtained. ‘In further 
explanation of this the Electrical World says:—Let it be assumed 
that the energy as represented in the magnetism in the field ofagiven 
motor is 90and that of the armature 10, The sum of these quantities, 
which represents the total energy expended in driving the motor, is 
100; but, assuming that the motor be so constructed that the energy 
in the field isrepresented by 50and that inthe armature by 50, the sum 
is still 100; but while in the first instance the product is 900, in the 
second it is 2500, and as the energy develo; is in proportion to 
these products, it is clear that in any motor the best conditions are 
obtained when at normal load the magnetic quantities in field and 
armature are co pee These results Mr. Tesla obtains by using the 
same amount of copper or ampére turns in both elements when the 
cores of both are equal, and the same current energises both, 
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RAILWAY MATTERS, 


Tur tender of the firm of Deydi and Pille, of Creil, 
France, has been sovigted for the construction of the Nile rail- 
way bridge, at a cost o £80, 


A vespatcH has been received from her Majesty’s 
Consul-General at Christiania reporting that the Administration of 
the Norwegian State Railways will receive up to noon on the 14th 
of January next tenders for about 2025 tons of steel rails and 122 
tons of soft steel fish-plates. Specifications and drawings may be 
seen on application to the Commercial Department of the Foreign- 
office between 12 and 6 o’el 


Tue Paris-Lyon-Méditerranée train de luxe No. 5, which 
left Paris at 7 p.m. on Friday last, only escaped total wreck owing 
to its high speed and the weight of the engine, near the place where 
the collision occurred between the two expresses in September of 
last year. A few minutes after leaving the Malain station, while 
the train was descending a sharp gradient at full speed, a violent 
shock was felt ; andl, on pulling up, it was found that two sleepers 
had been placed across the rails, stayed by a couple of piles driven 
into the ground, 


A GERMAN pepe has found that the greatest speed is 
attained on the Paris-Orleans Railway, the Bordeaux express 
making 154 kiloms., or 95 miles per hour. Next in order, the 
writer says, come England, Germany—the Berlin-Hanover line— 
Belgium, Denmark, Holland, pe eng ap Russia, Sweden, 
and lastly Spain. The above is given as the maximum speed in 
parts of fast runs, but the German will have to overhaul his 
arithmetic or his differentials by which he arrives at the maximum 
from a mean, 


Tne Paris Municipal Council has placed near the Gare 
du Nord, at the intersection of the Rue Lafayette and Boulevard 
Magenta, an indicator, illuminated at night, giving a plan of the 
quarter, a list of the inhabitants, the addresses of the nearest post- 
office, letter-box, railway office, doctor and various civil officers, as 
well as a classified list of rooms and apartments to let. The indi- 
cator takes the form of a solid frame of trapezoidal section, the 
back and sides being utilised for advertisements which should pay 
for the whole cost—supported by the figure of a boy in cast iron. 
This is the first of a series to be placed in prominent positions, 
where they will be of great convenience. 


ConcerNInG the invitation sent by the Edinburgh 
Exhibition authorities to American locomotive builders to take 
part in ——. trials between English and American locomo- 
tives, the American Engineering and Railroad Journal says:—“ It 
is not very probable, however, that much will be done in this way, 
for while our American builders have no reason to fear the results 
of such a contest, the . ef sending a locomotive to Scotland 
will be very great, and the prospect of Fe fe sy return very 
small. The same reasons which preven any large representa- 
tion of this department of our manufactures at Paris will operate 
still more strongly against a local exposition like that at Edin- 
burgh,” 


In the Paris Exhibition the Orleans Railway Company 
shows a table giving the number of vehicles and their gross weight 
of which its through passenger trains have been composed at 
different dates, as follows :— 


1840. 1854. 1867. 1878. 1889, 
Number ofvehicles .. .. 14 .. M .. % .. M&M .. 9 
Weight of vehicles, tons .. 99 .. 204 .. 231 .. 248 .. 312 
Thus the vehicles have grown heavier and heavier, and since 1878 
have more than trebled in weight, chiefly due to the recent intro- 
duction of very long cars on trucks, having a very large seati 
capacity, These, however, are not yet poe y & the Prem 4 
trains, 


Tre Government of Guatemala"has entered into a 
contract for the construction of a line of railway from the capital 
to the port of St. Thomas, which has been begun by the Govern- 
ment, and which is to be known as the National Railway from 
Guatemala to the Atlantic, the estimated length being 300 kiloms. 
Work on the road must begin within one year, and it must be com- 
pleted within four years, the wharf to be completed in eighteen 
months, The road will be of 3ft. gauge, and 50 1b, steel rails will 
be used. The stock will consist of eight 40-ton locomotives, two 
35-ton locomotives, two 20 to 25-ton locomotives, fifteen first-class 
passenger cars, fifteen second-class passenger cars, ten third-class 

ngers cars, four mailand baggage cars, forty-six box cars, forty 
platform cars, fifteen cattle cars, twenty hand cars, and three crane 
or derrick cars, 


A Russtay writer, arguing for the general introduction 
of grain elevators in that country, describes the present method of 
handling and the losses caused thereby. On the farm, he says, 
a hired labourer carelessly shovels the grain into bags and haals 
them to the station or river landing, where he throws them down 
wherever he can get rid of them quickest. Then comes the porter 
with his iron hook, sticks it into the bag and hoists it upon the car 
or drags it into the boat. When the cargo reaches its destination 
it suffers a similar treatment, and more holes are made in the bags. 
This writer estimates that at the Baltic Pes: Libau and Riga, 
1 per cent of the grain is spilled; and at Odessa and Rostov from 
3 to 6 per cent., and on the average of all grain transported as 
much as 2 per cent., or say 12,000,000 bushels in all, worth 
£1,000,000; and he estimates the yearly cost of bags at half that 
for waste. Perhaps this explains the adoption of the big elevators 
opened and blessed the week before last. 


Many a Paris voiture bears, in winter, the inscription 
chauffée ; and the warming is generally effected by a slow-combus- 
tion briquette, contained in a galvanised iron chaufferette, the gases 
escaping freely, As several cases of asphyxia have occurred from 
this cause when the cab windows have been closed for a consider- 
able period, the Prefect of Police, acting on a report of the 
Conseil d’Hygitne, has forbidden the use of such foot warmers in 
future, unless provision be made for taking off the clear of 
the conveyance, The advantage of the briquette is that its heat is 
more constant and lasting than that afforded by boiling water ; 
and there should not be much difficulty in devising simple and 
ready means for removing the products of combustion. The works’ 
manager of the Prince Henry Railway repair shops, Luxemburg, 
has devised an hermetically-closed foot-warmer with asbestos 
lining, heated by a red-hot owe or bar of iron, It is used in 
several through trains on the Belgian State Railways. What has 
become of the caustic soda heaters ? 


In a report to the Board of Trade on the accident 
which occurred on the 15th October, at Stepney Junction station, 
on the Great Eastern Railway, Major-General Hutchinson says :— 
“The train consisted of a ten-wheeled engine, having a four- 
wheeled leading bogie, four coupled wheels and trailing wheels 
with radial axle-boxes, running coal bunk in front, and sixteen 
vehicles, This accident is, I believe, by no means the first one in 
which an engine running with radial axie-box wheels in front—the 
axle being provided with similar spiral springs to those which this 
engine has—has taken the wrong side of the fixed points at a 
diamond crossing. If the London, Tilbury, and Southend Com- 
fos J could see their way to running such engines—of which they 

ave a large number—with the bogie always in front, it would no 
doubt be a great safeguard against the recurrence of a similar 
accident to the present one. Failing this, they should, in my 
opinion, seriously consider what alteration they can introduce into 
the arrangement of the radial axle-box wheels so as to guard 
against the danger of theso wheels taking the wrong side of tho 
fixed points of a diamond crossing,” 











NOTES AND MEMORANDA. 


A PAPER was recently read before the Stockholm Royal 
Academy of Sciences on some new determinations of the longitude 
and observations on the ee executed in Sweden during the 
year 1889, by Professor n, 


Tue six healthiest places in Engiend and Wales during 
the week ending the 14th inst. were Norwich, Brighton, Birming- 
ham, Leicester, Wolverhampton, and Bristol. In London 2535 
births and 1768 deaths were registered. 


Tue deaths registered during the week ending December 
l4th in twenty-eight great towns of land and Wales corre- 
sponded to an annual rate of 23°1 per 1000 of their aggregate 
population, which is estimated at 9,055,406 persons in the middle 
of this year. 


Tue annual death-rate’in London per 1000 from all 
causes, which had been 16°5, 17°4, and 20-2 in the three preceding 
weeks, rose during the week ending the 14th inst. to 21'2, During 
the first eleven weeks of the current quarter the death-rate 
averaged 172 per 1000, and was 2°9 below the mean rate in the 
corresponding periods of the ten years 1879-88, 


A LARGE sailing vessel in course of construction is now 
being built at Port Glasgow, for the firm of Bordes and Fils, of 
Paris and Bordeaux. It is called the France, and will be, it is 
claimed, the largest sailing ship ever built, her dimensions being : 
length over all, 376ft.; beam, 49°3ft.; depth, 33°7ft.; net register 
tonnage, 3600 tons, The vessel is built of steel, with double 
bottom on the cellular system, and will carry water ballast. She 
will probably be the only sailing ship on the ocean with five masts; 
of these four will be of the same length and square-rigged. The 
lower mast and topmast are in one ; the after-mast, which is fore- 
and-aft rigged, is a pole mast, 

Tue Deli Courant states that search for petroleum along 
the banks of the Lepan river, in Langkat, has resulted in the 
discovery of large deposits of that oil. Raw petroleum oozes out 
of the ground at many places, where the natives have consequently 
dug pits. The output from most of the latter has never been con- 
siderable, and shows fluctuation. At Telaga Tunggal, where the 
boring reached a depth of about 350ft., more important results 
have been arrived at. Appearances indicate that the main reser- 
voir has been tapped there. The oil met with in the other pits and 
deposits proved to have found its way above ground from that 
storing place. The oil tested yields per cent. of lamp oil of 
good quality. It does not contain harmful ingredients, and offers 
advantages as a lubricator, The exact depth of the other deposits 
remains to be determined before an estimate of working expenses 
can be accurately made. 


THE following curious reference to one of the man 
experimenters in pith-ball telegraphy, found in ‘‘ Young’s Travels 
in France,” was printed in a recent number of the Electrician :— 
“October 16th, 1787.—In the evening, M. Lomond, a very 
ingenious and inventive mechanic. . . . In electricity he has 
made a remarkable discovery, You write two or three words on 
a paper. He takes it with him into a room, and turns a machine 
inclosed in a cylindrical case, at the top of which is an electro- 
meter, a small, fine pith ball, A wire connects with a similar 
cylinder and electrometer in a distant apartment, and his wife, 
by remarking the corresponding motions of the ball, writes down 
the words they indicate, from which it appears he has formed an 
alphabet of motions. As the length of the wire makes no difference 
in the effect, a correspondence might be carried on at any distance, 
within and without a besieged town, for instance. . . . What- 
ever the us? may be, the invention is beautiful.” 


Oye of the methods which has been largely employed 
in the past in order to prevent the oxidation of the supporting 
lates in a storage battery has been the amalgamation of the plate. 
his has generally been effected by adding to the moiten lead a 
certain quantity of mercury. This process, however, does not 
always give uniform results, on account of the volatilisation of the 
mercury, so that the exact quantity combining with the lead is 
uncertain. To avoid this inconvenience, the Electrical World says, 
Mr. Walter F, Smith, of Philadelphia, has devised a method by 
which an amalgam previously prepared is added to the molten lead 
in definite quantity. The manner in which the amalgam is pre- 
oh involves an electrolytic process, and is accomplished as 
ollows :—A quantity of mercury is made the cathode of a cell, and 
metallic lead the anode, a dilute solution of nitrate of lead consti- 
tuting the electrolyte. A current of electricity is then —— 
through this electrolytic cell, and the ensuing electrolysis allowed 
to continue until the mercury has permeated a large proportion of 
the lead. The amalgam thus formed is then placed in a straining 
appliance, and the nitrate of lead removed by washing, and the 
excess of mercury strained off, leaving the mass in a plastic condi- 
tion suitable for combining with molten lead. In practice it has 
been found that about 4 per cent. of the amalgam introduced into 
the lead before casting the compound into supports gives excellent 
results and prevents oxidation, . 


AT a recent meeting of the Physical rise 2 a paper 
was read on ‘‘ The Behaviour of Steel under Mechanical Stress,” by 
Mr. C. H. Corus-Wilson. It gives the results of an inquiry into 
the properties of steel as illustrated by the stress-strain curves 
given in automatic diagrams from testing machines, and by 
magnetic changes which take place during testing. After pointing 
out that the permanent elongation of a bar under longitudinal 
stress consists of a sliding combined with an increase of volume, the 
author showed that the ‘‘yield” is caused by the limit of elastic 
resistance (p) parallel to one particular direction in the bar— 
generally at forty-five deg. to the axis—being less than along any 
other direction. When this lower limit is reached, sliding takes 
place in this direction until the hardening of the bar ca 
thereby raises the limit of elastic resistance in the direction 
referred to, to that of the rest of the bar, after which the stress 
must be increased to produce further permanent set. From con- 
siderations based on the stress-strain curves of the same material 
when hardened to different degrees by heating and immersion, Xc., 
it was concluded that the increase of (p) during ‘‘yield” is the 
same for all the specimens, and that the ‘‘ yield” is a measure of 
the “hardness.” The question of discontinuity of the curves 
about the “yield point” was next discussed, and evidence to the 
contrary given by specimens which show conclusively that the yield 
does not take place simultaneously at all parts of the bar, but 
travels along the bar as a strain wave, In these specimens, the 
load had been removed before the wave had traversed the whole 
length, and the line between the strained and unstrained portions 
is easily recognised. As additional evidence of continuity, the 
close anal between the stress-strain curves of steel of various 
d of hardness, and the isothermals of condensible gases at 
different temperatures when near their point of liquefaction, was 
— out; the apparent discontinuity in the latter probably 

ing due to the change from gas to liquid taking place piece-meal 
throughout the substance, In seeking for an explanation of the 
hardening of steel by permanent strain, the author was led to 
believe this due to the displacement of the atoms within the 
molecules of the substance. To test this hypothesis, experiments 
on magnetisation by stretching a bar in a magnetic field were 
made; these show that the magnetisation increases with the stress 
up to the ‘‘yield point,” and is wholly permanent when approach- 
ing that point. On comparing his results with Joule’s experiments 
on the elongation of loaded wires produced by magnetisation, the 
author infers that there are two kinds of elongation, firstly, that 
produced by relative motion of the molecules, and secondly, an 
elongation resulting from a straining of the molecules themselves, 
To this latter straining the hardening by permanent strain is 
attributed, and this view seems compatible with the results of 
Osmond’s researches on the hardening of steel, 





MISCELLANEA, 


Tue eight French agricultural shows, called concours 
régionnenx, for 1890, have been fixed as follows:—Chaumont, May, 
3—11; Perpignan, 10-18 May; Saint L6, May 14 to June 22; 
Mans, May 24-31; Perignaux, La-Roche-sur-Yonne and Amiens, 
May 31st to June 8th; and Roanne from June 7th to 15th. 


A Draiyace Commission elected in Chicago will be 
authorised to expend 60,000,000 dols, in providing the city water 
and building the new drainage canal and works. The estimated 
time for doing all this work is seven years, and it will probably 
give employment to 10,000 men. The Engineering News says:— 
** As is only too commonly the case in our great cities, the great 
question in the Chicago mind is, not how or by whom this work 
can best be done from a pemrery and structural standpoint, but 
what politica] party shall control this immense patronage,” 


Mr. R. Puipps is introducing at Campbell-road, 
Bow, Messrs, Parkin and Webb’s patent ramped wheel tire. _ This 
is a tire in which notches are made on the two = the notches 
having one long sloping side and one 1! side, e materia] of 
the tire is thus but slightly reduced, but the tire very easily 
mounts tramway rails instead of skidding along their edges and 
perhaps causing the overturn of the vehicle. The tires are made 
of mild steel and seom to be the best preventive yet brought out 
of the accidents which befall vehicles in tramwayed streets. 


Ay article by Mr. Edison, the electrician, was published 
recently in the North American Review on the dangers of electric 
lighting. This has elicited —— reply from Mr. George West- 
inghouse, who comes forward, not simply as the advocate of the 
alternating current, but also as that of the direct current of high 
tension. Mr. Westinghouse concludes by saying: ‘‘ As has been 
the case with the utilisation of all other forms of energy, the 
demand for the most economical methods will ultimately prevail, 
provided these can be made safe, as they most certainly can, by 
the exercise of proper precautions.” 


Tue final meetings of the Executive Committee and of 
the Council of Guarantors of the Manchester Royal Jubilee 
Exhibition, 1887, were held on the 19th inst. The statement of 
accounts showed a net surplus of over £43,000. It was resolved 
that the surplus should be handed over to the Manchester Whit- 
worth Institute, for which a charter has been obtained, and which 
is being established by the legatees of the late Sir Joseph 
Whitworth. How is it that nearly all the exhibitions not run by 
South Kensington have earned a surplus? The fact should be a 
warning, whether answer comes or not, 


Besipes being the capital, Paris would appear to be 
the principal port of France, for the tonnage of discharged 
on the Paris quays is three times that on those of Marseilles. 
Last year 10,049 vessels of all kinds, including rafts, laden with 
2350 tons of goods, together with 12,638 unladen vessels, passed 
the Suresnes barrage, just below Paris, besides the 15,464,000 
eee in carried by the 102 bateaux Parisiennes and Hirondelles, 

pstream, between Paris and Corbeil, the goods carried in 1888 
amounted to 3,000,000 tons. The new works afford a draught of 
3m. of water between Paris and Rouen. 


THE vexed controversy as to open-air calcinations of 
copper ore in the Huelva district appears likely in to occupy 
public attention. The matter was recently pen ger consider- 
able length at the Council of Ministers, when a Royal order was 
decreed upholding the famous Albareda law. The Cabinet decided 
that from the Ist of January next, the ore subject to calcination in 
the open air will be reduced to one-half of that at present so 
treated. To add force to the law, it is announced that a commis- 
sion of engineers will be appointed who will be responsible for 
strict compiaes on the part-of the mine owners of the district. 


A SPECIAL meeting of the Manchester City Council was 
held on Monday to receive certain reports with reference to the 
contract of Mr. T. W. Chester for the construction of a portion of 
the Thirlmere Aqueduct. Mr. Chester’s contract is for over fifteen 
miles of the aqueduct, and the engineer reported that the con- 
tract was not making satisfactory —— and at the present rate 
of proceeding could not be comple in the time specified. The 
Council adopted the report, and passed a resolution authorising the 
engineer to take charge of the contract, to seize the contractor's 
plant, &c., and continue the work under his own supervision. 


Tue tenth annual report of the Committee of Awards 
connected with the shipbuilding establishment of Messrs. William 
Denny and Bros., Dumbarton, has just been submitted. ring 
the year thirty-three claims were recejved from the workmen of 
which number seventeen have been found worthy of award. The 
total sum expended during the year amounts to £106; ordinary 
awards gained £51, and the premiums £55. Since the introduc- 
tion of the scheme 491 claims have been considered, 244 being 
successful, The sum paid for awards £851, and premiums £369, 
being a total of £1220 expended. It might be interesting to state 
that sixteen claimants have received premiums, and have been paid 
the following sums ——s, £96, £73, £68, £59, £50, £42, 
£41, £39, £39, £38, £36, £36, £34, £34, £32, £24, in all £741. 


Tue first large grain elevator in St. Petersburg was 
officially opened last week and blessed by the clergy. So much 
has been written about the necessity of grain elevators in Russia 
that this beginning is considered an important event—in fact, so 
important that the Minister of Communications and numbers of 
Senators and high officials were p' t at the y, and no 
fewer than three extra and special trains were run from town to 
the new port where the elevator is situated, for the convenience of 
the 200 or 300 persons invited. This elevator is on a large scale, 
capable of dealing with 60,000,000 poods of corn during the 
navigable season of the Neva. It will be a great boon to the grain 
shippers, as hitherto there has only been a small floating elevator 
~ Cronstadt, belonging to the English shipowners, Messrs, 

ilson, 


“ A rew days ago,” says the Electrical World, “a sen- 
sational paragraph went the rounds to the effect that a boy at 
Chattanooga, while under one of the electric cars cleaning it, made 
contact accidentally with the current wires and was killed. As 
only 500 volts is used on electric roads, the story seemed apocry- 
phal, but it ‘went.’ The true t of the accident now shows 
that no current was on at all at the time. The coloured boy in 
question was under the cars wiping off the motors with waste. A 
groan was heard, and then some men at work in the shed found 
that the boy had fallen asleep, tipped his lamp over, and set fire 
to the waste and to his clothing. He died from the burns six 
weeks later. Nearly all the ‘electrical accidents’ we have in- 
vestigated have turned out to be of this nature, and we are 
becoming rather tired of exposing them.” 


Tue Paris Municipal Council has ordered a bust of 
Sophie Germain, 1776—1831, a celebrated mathématicienne, but the 
only one that France has as yet produced. Her ‘* Memoire sur les 
Vibrations des Lames Elastiques,” rewarded by the Académie des 
Sciences in 1830, was followed by several other scientific papers. 
The adjective élastique has a more extended signification than is 
usually given to “ elastic,” being applied to a y returning to 
its original position after being temporarily distorted in other than 
its transverse direction. Thus the Snyers brush clutch for shafts, 
which has been illustrated in THE ENGINEER as having obtained a 
silver medal at the Paris Exhibition, is called élastique, because the 
fibres return to their original straight form after being deflected 
by the power transmitted. But the elastic of Mdlle. Germain is 
the elasticity of glass and such-like perfectly elastic substances, 
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a DEATH. 
n the 20th inst., at Paris, Wit1am Srrouptey, M. Inst. C.E., of 
Bosrigo, Brighton, Locomotive Engineer, Brighton Railway, aged 56." ’ 


30 | year has witnessed a very remarkable 


34 | by the railway returns. 
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LABOUR DIFFICULTIES AND THE REVIVAL OF TRADE, 


One of the most pressing questions of the hour appears 
to be that of how far labour interests shall participate in 
the advantages of the present improvement in the condi- 
tion of commerce and industry without involving a sus- 
pension of labour, or otherwise disorganising the natural 
development of business. In most industries, the present 
rowth of produc- 
tion and prices. That fact is placed entirely beyond 
question by the Board of Trade returns of exports, by the 
known facts as to the output of minerals and metals, and 
Comparing the first ten months 
of the current year with the corresponding period of 
1888, there has been an increase of over 44 millions 
sterling in the value of our exports and imports. When 
the year has ended, the difference in favour of 1889 is 
likely to be fully 60 millions. That fact, however, does 
not stand alone. There has been an immense growth of 
our home trade for home requirements which is not 
reflected in the import and export returns, but of 
which, nevertheless, indubitable proofs are at com- 
mand. There has, no doubt, to a certain extent 
been a revival of prices rather than a revival of pro- 
duction, and it is not easy, without a tedious and 
elaborate inquiry, to determine, even approximately, the 
exact share due to each. But we can bring the matter to 
the usually fairly trustworthy test of shipping entrances 
and clearances, which, as between 1887 and 1889, have 
compared for the first ten months as follows :—Foreign 
trade (1 = 1000 tons): 1887—entered, 21,741; cleared, 
25,170; total, 46,911: 1889—entered, 23,729; cleared, 
27,629; total, 51,358. Coastwise trade (1 = 1000 tons): 
1887—entered, 22,868 ; cleared, 20,859 ; total, 43,727: 1889 
—entered, 24,019; cleared, 22,940; total, 46,957. 

From these returns it appears that for the first ten 
months of 1889 there was an increase of 4,447,000 tons in 
our foreign entrances and clearances, and an increase of 
3,232,000 tons in our coastwise trade, making a total 
increase of 7,679,000 tons over the corresponding period 
of 1887. This has been an increase of actual quantity 
carried, and therefore represents an increase of the 
volume of trade. It is probable that by the end of 
the year the increase will mount up to about ten millions 
of tons. Such a remarkable advance in the actual tonnage 
movement of our great shipping industry is, of course, a 
sound proof that the meen activity which has pre- 
vailed in our shipbuilding industry for the past eighteen 
months is called for by the natural growth of our 
commerce, and is also to a certain extent a reply to the 
not unusual apprehension that we are overbuilding. No 
doubt there may come a time when the threatened glut 
of tonnage may occur; but when we consider that, 
besides the natural accretions necessitated by the growing 
requirements of commerce, there are the losses from 
wreck, and the removals from the register from other 
causes, to be made up by new tonnage from year to year, 
not to speak of the obligations imposed upon our ship- 
building industry by the demands of other countries, 
there is but little reason to fear that our shipyards will 
soon be idle, or, at any rate, much less active than at 
present. But there are also grave apprehensions enter- 
tained lest we should, by unduly raising prices, cause a 
cessation of demand, and thereby stop the steady flow of 
orders for all our manufactures that appears to have 
set in recently. No doubt this fear is well founded, 
remembering what happened in 1873 and 1874. Prices in 
those years were forced ¥ to an altogether unnatural, 
and therefore dangerous, level. Prices are now much 
higher than they have been for a number of years; but 
they neither have, nor seem likely to have, the same high 
range as in 1873. 

So far as they go,a comparison of market rates appears 
to demonstrate that the prices of the current year are 
very much lower than those of the last great spurt of 
prosperity and high prices. This is a healthy sign, and 
may be taken as evidence of the capabilities of our manu- 
facturers to meet the demands of consumers without 

reat strain. So long as prices are reasonably low, so 
ong will the demand remain with us, especially when, as 
is now happening, prices in foreign countries are being 
raised all along the line. But it does not rest wholly with 
manufacturers to determine what prices shall be. On the 
contrary, it is a matter that appears to rest with the work- 
men rather than with the producers and employers. If 
the workmen stick to their employment and avoid, not 
only strikes and similar troubles, but what is of equally 
mischievous tendencies, an artificial restriction of produc- 
tion, no famine is likely to intervene in any leading com- 
modity, such as happened in 1873 in coal and iron. But 
workmen seldom do work as well in a rising market. 
fry eye found out that in such a situation they have 
the ball at their feet, and they kick it in the direction 
that they believe to be most likely to serve their imme- 
diate purpose of easier times and higher wages. 

A striking example of the fact just stated is furnished 
by the course of the iron and steel and coal and coke 
industries. The great rise of prices which occurred in 
1873 was originated to a large extent by scarcity of the 
supplies of fuel. There was every inducement to work 
steadily and increase production, The scarcity of fuel 
began to be felt about the latter part of 1871; in that 
year the average production of coal per man employed in 
our coal pits was 316 tons. In the following year, when 
the scarcity of fuel was increasingly felt, the average 
output per employé fell to 297 tons. In 1873, however, 
when the coal Ade had reached its culminating point, 
and when manufacturers, shippers, and domestic con- 
sumers alike were calling out so loudly that a Select Com- 
mittee of the House of Commons was appoiuted to inquire 
into the whole subject of the scarcity of supplies, the 
average output per man fell to 205 tons, or 111 tons per 





miner less than the output of two years before. This was 
the real reason of the coal famine—the fact that the 
miners limited their work in order to obtain higher rates 
of wages. They gained their point, it is true, but only 
for a very short time. In a few months coal had fallen to 
nearly its old level, and in 1874 the miners were com- 
pelled to raise their average annual output to 232 tons. 
Since then they have been improving their annual average 
yield from year to year until for some years past it has 
varied between 310 and 349 tons per man per annum. 
But their action at that time has done infinite mischief 
to the trade. Millions of capital were wasted in opening 
up new collieries, which would never have been spent if 
the supply had been more fully abreast of the demand. 
Between 1872 and 1875 more than a thousand new 
collieries were opened up, many of which have since been 
closed again on account of their inability to produce coal 
at the prices of the last few years. The miners, on their 
part, enjoyed high wages for perhaps a year or fifteen 
months, and they have paid the penalty by having to take 
very low wages ever since. 

There is a danger lest the experience of 1873 should now 
be repeated. The men who are employed in our chief 
industries are fully alive to the great improvement that 
has occurred in trade, and are eager to seize some of its 
advantages. No sensible and no just employer would 
have it otherwise. But if the men go too fast or too far, 
and, above all, if they proceed to force prices up still 
higher by artificial restrictions, the prosperity of the 
present will soon become a memory of the past. It is 
especially to be hoped that production will be steady and 
equal to the legitimate demands of consumers. The 
exactions of anything like famine prices would simply drive 
consumers to seek their supplies in other manufacturing 
centres, which are neither so few nor so unimportant as 
they were. 


STEAM JACKETS, 


Tue steam jacket is as old as the days of Watt, and yet 
its action is not universally understood. This action 
forms part of the true theory of the steam engine which 
has yet to be enunciated. We find some engineers claim- 
ing that the economical value of the jacket is immense ; 
others assert that it does no good. It is not to be lightly 
assumed that either party is wrong. No doubt each speaks 
from experience. By degrees it is being understood that 
the steam engine is a very uliar machine, working 
with an exceptionally delicate fluid which has nothing in 
common with a permanent gas save elasticity, and that 
very insignificant changes in the conditions under which 
it is made to do work bring about very important altera- 
tions in the sequence and even in the character of the 
seme oe going on within the cylinder. Thus, as Hirn 

as pointed out, it is quite possible that an alteration in 
the proportions of a cylinder may have as much effect as 
the presence or absence of a jacket. The old-fashioned 
idea that a jacket does good because it keeps the cylinder 
hot only traverses a portion of the ground. It leaves 
untouched the question why should keeping the cylinder 
hot do good? Much condensation goes on in jackets— 
that is, if they are efficient, and it has been urged with 
some force that if the steam condensed in the jacket 
had been passed directly into the cylinder, it would have 
done just as much good. This is not true, however, and we 
omy here to show in very few words why it cannot 

true. 

Let us first assume, to simplify matters, that there is 
no loss by radiation. We shall explain presently what the 
effect of radiation is. We shall further take the case of 
a single-cylinder engine. No steam is admitted to the 
jacket, and the consumption of steam is, under the condi- 
tions of expansion and pressure, 20 lb. per horse per hour. 
Of this 6 lb. are lost by condensation. Now let us turn 
steam into the jacket. The consumption in the cylinder 
falls to 14 lb. per horse per hour, and the condensation in 
the jacket is 2 lb. per horse per hour. There is conse- 
quently a clear saving of 41b. per horse per hour. To 
understand why, we must consider, first, what happens to 
steam in the cylinder, and secondly, what happens to steam 
in the jacket. We have seen that 6 lb. per horse per hour 
are condensed in the unjacketted cylinder. About 5 lb. of 
this will be condensed during the period of admission, and 
1 Ib. during the earlier portion of the expansion period, and 
it will be condensed simply because the metal of the 
cylinder is cool. But as we have repeatedly explained, an 
engine cannot go on playing the part of acondenser. Once 
it is fairly at work, it must deliver as steam all the 
steam it receives. It is true that it may get steam at 
200 lb. pressure and discharge it at 14 Ib. pressure, but it is 
steam all the same. It follows that if steam is condensed 
at the rate of 6 Ib. per horse per hour during one stroke, 
it will be re-evaporated at the same rate every stroke. The 
re-evaporation is the measure of the condensation. Let 
us now consider what is the work done by the boiler and 
furnace. The total steam supply is 20 lb. per horse per 
hour. It may, under the conditions, be assumed that 
14 lb. would have done had there been no condensation. 
Thus, the boiler has had to evaporate 6 lb. of water 
more than was necessary; and all this 6 lb. was ultimately 
discharged as steam from the cylinder, although it was 
first condensedin the cylinder. Itis clearthat it was evapo- 
rated twice over, once in the boiler and a second time in 
the cylinder; this second evaporation taking place at the 
cost of the fuel used as much as though it had occurred 
in the boiler. A small portion of the loss is restored, 
because the second boiling away takes place to a limited 
extent while expansion is going on. If our readers will 
carry clearly in their minds the idea that a considerable 
quantity of water has to be converted into steam twice 
over, they will be in a position to understand why it is 
that a jacket may promote economy. 

Next, let us suppose that steam is admitted to the 
jacket, and that the jacket is so efficient that there is no 
cylinder condensation—an impossible thing, but admis- 
sible as a hypothesis for the sake of argument—the steam 
condensed in the jacket amounts to 2]b. per horse per 
hour, and it leaves the engine as water, not as steam ; there- 
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fore this is not boiled twice over. Two pounds condensed 
in the jacket therefore represent no more loss than 1 Ib. 
condensed in the cylinder. It may be asked why 
re-evaporation does not take place in the jacket, and the 
answer is simply that re-evaporation cannot take place 
unless there is a fall in pressure; as there is no fall in the 
pressure, water would accumulate in the jacket, unless it 
was constantly drained off. Broadly speaking, then, each 
pound of steam condensed in a jacket represents a saving 
of 2lb. of steam condensed in the cylinder. This, then, 
in a nutshell, is the reason why steam-jacketting may be 
useful. The steam condensed in a jacket represents one 
operation done by the furnace; the steam condensed in 
the cylinder always represents two boiling operations. 

It is necessary, however, to bear in mind that the 
condensation in the jacket is a source of loss. It is, no 
doubt, a very good thing to save 2 lb. of steam by wasting 
1lb.; but it is waste all the same, and a little reflection 
will show that the conditions under which the jacket can 
be used with advantage are sometimes very delicate indeed. 
It is well known, for example, that a jacket on the low- 
pressure cylinder of a triple expansion engine usually 
represents a dead loss, and this comes about in the 
following way. We have said that all the steam which 
an engine receives must be discharged as steam, but this 
is true only with limitations. Every engine condenses 
steam ; first, in the performance of work; secondly, as a 
result of radiation and conduction. The latter losses may 
indeed be very heavy; much heavier than is commonly 
believed. The last cylinder, then, of a triple engine, 
being unjacketted, would discharge water into the con- 
denser, not perhaps in a tangible way, but in the form of 
mist. Most probably it would collect in —— on the 
cylinder walls, be swept off by the piston, and be blowninto 
the condenser with the exhaust. This water only repre- 
sents one boiling, and a certain loss of volume. If, now, 
we jacket the low-pressure cylinder, the drops of water 
will be reconverted into steam during the exhaust at the 
expense of the jacket steam, and we shall have two 
boilings instead of one for this much of the steam, and 
the steam so made will do no work, but go straight to the 
condenser. If, however, we jacket the high-pressure 
cylinder, we shall have, it is true, the work of evaporation 
done twice over on a part of the working fluid; but the 
steam resulting from the second boiling will do work in 
the intermediate cylinder. In the same way a jacket on 
the intermediate cylinder will produce steam able to do 
work in the low-pressure cylinder; but there the gain 
stops. In quadruple expansion engines, again, the first 
three cylinders may be jacketted, but not the last; and this 
is not theory. It will be found that it is practice, and 
very sound practice too. 

In conclusion, it seems desirable to point out that unless 
there is a considerable difference between the temperature 
in the jacket and the cylinder the former will do little 
good. Professor Osborne Reynolds dwelt on this in his 
paper recently read before the Institution of Civil Engi- 
neers. Yet, curiously enough, he put a jacket on his steam 
pipe in the hope of drying the steam in it, although the 
difference in pressure between the jacket and the steam 
in the pipe was but 2lb. or 3lb. The feed-water is 
cel into his locomotive type boiler as near the surface 
as possible, and there is, of course, insensible priming to a 
large extent. The jacket on the steam pipe entirely fails 
to dry this up, and this is probably one reason why the 
high-pressure cylinder works wet whether the steam is or 
is not in the cylinder jacket. Furthermore, although we 
frequently find it stated that jackets augment radiation, 
no one seems to know how much. In all cases, however, 
there is reason to believe that losses by radiation are very 
much larger than is commonly supposed, or than theory 
would seem to indicate. 





PLUMBAGO MINING, 


Few articles which enter largely into mechanical processes 
have of late years received more extension of their use than has 
plumbago. Until comparatively recently its employment was 
mainly confined to the manufacture of crucibles as regards such 
processes, while outside of these the imports of it were princi- 
pally devoted to the manufacture of inferior lead pencils, and of 
what was nominally termed blacklead compounds for domestic 
stove cleaning, &c. But of late years other qualities have been 
discovered to be by this mineral which has largely 
widened the sphere of its eniployment. It is as a lubricant 
that its high qualifications are now generally admitted, and its 
use in that character has greatly tended to extend its import; 
so greatly so, indeed, that whereas some years back its price 
ruled so low as £7 10s. the ton, contracts for its supply 
are now made at £20 the ton on board ship at the ports of 
export. This increase of demand, and the resulting augmenta- 
tion in price, have led to inquiry being made as to methods by 
which undue and restrictive increase in cost may be 
reduced. A very large proportion of the plumbago we import 
into the United Kingdom is derived from the Island of Ceylon, 
wherein the mineral has been profitably worked for the last forty 
years or more. It is asserted that the principle whereon the 
mines are worked in that island has received no improvement 
during the whole of that term. Machinery, such as largely aids 
in almost every other mining operation, has never been applied 
to assist in the extraction of plumbago. It is certainly the case 
that the nature of the veins in which this is found offers pecu- 
liar difficulties to the efficient application of mechanical methods 
of working. These veins rarely exceed, and generally are con- 
siderably below, 4ft. in width, while they extend often toa 
depth of 100ft. or 150ft. It will be realised that to the appli- 
cation of machinery in such cases there must be material hin- 
drances, Of the industry as at present pursued in Ceylon, we 
read that the graphite as extracted is tossed up from hand to 
hand from the lowest depth of excavation to the surface, the 
narrowness and irregularity of the cutting rendering it a matter 
of difficulty to wind up the stuff by mechanical agency. But 
confident hopes are entertained that this obstacle may be over: 
come, although the fact that the mining is at present pursued 
exclusively by natives, who are not of the capital 
adequate to the provision of costly machinery, constitutes 
an obstacle to progress in that direction. It is on this 


account, as we learn that it is now in contemplation to 
form a public company for working the extensive deposits 
of plumbago which seem to be so largely to be met with 





throughout certain districts of Ceylon. The sources of 
supply in that island are asserted to be almost inexhaustible, 
and to constitute a great reserve of wealth for a colony which 
has hitherto been known almost exclusively as one devoted to 
agricultural pursuits. There would seem to be a wide field 
open for the introduction of machinery suited to this peculiar 
form of industry and its specific characteristics above-named. 
If such can be designed which can overcome those specialities, 
and can be applied with the resource of competent capital, not 
only would Ceylon largely benefit, but the extensive users of 
plumbago in Great Britain would eventually obtain their sup- 
plies at a cost very far below what they now have to pay for 
them. 
THE ST, CLAIR TUNNEL, PORT SARNIA, ONTARIO, 


Tuis tunnel, which is being constructed by the Grand Trunk 
Railway Co. of Canada, under the St. Clair River—between Port 
Huron, Michigan, and Port Sarnia, Ontario, connecting the lines 
of the Grand Trunk of Canada and the Chicago and Grand 
Trunk Railways—is expected to be completed by the end of 
next year. According toa consular report which we have recently 
received, the pr during the last two years has been 
slow, and the work difficult and expensive, much money having 
been expended in experimental and preliminary work. The 
tunnel is being constructed at this particular point on account 
of the comparatively shallow depth of water, the favourable 
materials of the river bed, which are shown by the borings to 
be composed of rock at a depth of from 90ft. to 95ft. below the 
surface of the water, overlaid with a bed of clay, the short line 
of new railway that will be required, and the possibility of con- 
structing both the tunnel and its approaches in a straight line. 
The tunnel will be 2267 yards long, of which 777 yards will be 
under land on the American side, 770 yards under the river, and 
720 yards under land on the Canadian side. Nearly 500 yards 
of the portion under the river will be almost level. At either 
end of this section there will be a gradient of 1 in 50, until the 
approaches are reached. The length of the ascent on the 
American side will be 1633 yards; on the Canadian side, 1657 
yards. The minimum depth of the tunnel below the bed of 
the river will be 15ft.; and the maximum below the surface of 
the water, 66$ft. There will be but a single line of rails. The 
cross section will be circular, and the clear internal diameter 
20ft. The lining will consist of cast iron. The total cost is 
estimated at £517,500, of which the Dominion Government has 
granted the company a subsidy of £77,625. The advantages to 
be gained by the construction of the tunnel are a reduction in 
the expense of transporting trains, and a degree of regularity 
in the service not obtainable by ferry, through the river being 
obstructed by ice in winter and by vessels during the season of 
navigation. According to the United States Consul at Port 
Sarnia, the tonnage passing up and down is estimated to be 
nearly five times as much as that passing through the Suez 
Canal, and the necessity for a tunnel is shown by the enormous 
amount of traffic annually carried across the river St. Clair in 
connection with the Grand Trunk Railway. During the year 
ending June 30th, 1889, 184,000 through and 13,500 local cars 
were transferred by ferrying; an average of 524 a-day, or 22°6 
per hour, which is equivalent to the crossing of a boatload of 
cars every forty-eight minutes. 











LITERATURE. 
Statistical Tables and Report on Trade Unions. Third Report. 
London: Eyre and Spottiswoode, 1889. 


AwnytHine which tends to show the principles which 
underlie the action of the Trade Unions is of especial 
interest at the present time. Evidence on this point, 
coming direct from the chief officers of the trade societies, 
and addressed, not to the public, but to the members 
themselves, is to be valued as the most authoritative kind 
of testimony that can be obtained. Such evidence pre- 
sents itself in the form of sundry passages extracted from 
the annual statements addressed by the leading officials to 
thirty-nine of the principal Trade Unions in the country. 
These extracts are of considerable length, and are attached 
to a mass of statistics recently issued by the L:bour 
Department of the Board of Trade. A short report by 
Mr. Burnett precedes the statistics, but contains only a 
brief reference to the extracts from the annual statements. 
Concerning the latter, Mr. Burnett remarks that the 
quotations “are of special interest as showing the subjects 
and direction of popular thought on trade questions during 
1888.” On certain points the policy of the Trade Unions 
is too firmly fixed to be materially changed in the course 
of twelve months. In fact, much that we read in these 
extracts receives confirmation of a decidedly practical 
nature from events which are now taking place. There is, 
however, a possibility of some further development 
occurring in the ideas which prevail among the Trade 
Unions. Assuredly the scope of their ambition has been 
considerably enlarged within the last few months, and 
one of the champions of the cause has recently declared 
that if Unionism “is to live,” it must “reach out after 
larger issues, and endeavour to help on the great cause of 
Labour everywhere, in whatsoever form it appears.” 

The troublous and exciting period on which labour 
questions have now entered has doubtless been brought 
about by that revival of trade to which we find frequent 
reference in the statements of the Trade Union officials. 
The report drawn up on behalf of the Amalgamated 
Society of Engineers speaks of an improvement in their 
trade, an advance in wages, and an increase in the 
number of their members. The rise in wages in this 
industry has not been limited to any particular district, 
but is described as general throughout the United 
Kingdom, especially in the large shipbuilding centres of 
industry. The Boilermakers and Iron Shipbuilders tell a 
similar story. There are plenty of orders, the report 
states, both to hand and on the Ieoks to carry the work 
on well into 1890, and an enlightened view of the 
situation is shown in the sentence which says, “ We trust 
that every reasonable effort will be made on the part of 
our members to assist the employers in getting the work 
out, so that we may fully enjoy our share of the 
prosperity.” Another {satisfactory sentence in the report 
runs thus: “ Wherever our employers are rh sacion to 
meet us in a fair and conciliatory spirit, our members 
will do well to meet them with equal cordiality, care- 
fully examine any arguments which may be advanced, 
and thoroughly examine both sides of the question at 
issue.” 











A frequent accusation against the Trade Unions, and 
one for which it must be acknowledged there exists con- 
siderable warrant, is referred to by the Boilermakers’ 
Society. They say :—‘ We are continually charged with 
repressing individual merit, and dragging all men down 
to one common level.” This is declared to be altogether 
untrue, the refutation being that while the Society 
endeavours to fix a minimum rate of wages, and to admit 
only those into its ranks who are capable of fairly earning 
that rate, no maximum rate is prescribed, and the Society 
is “always glad to see exceptional ability rewarded by an 
increased remuneration.” Whether this is a sufficient 
answer to the charge will, no doubt, be a matter of dis- 
pute, though the reply is, at least, worth something. The 
annual —- of the Society of Ironfounders, while 
tolerably cheerful, has more of a remonstrant style about 
it than some of the others, Complaint is made that em- 

loyers will reduce wages in dull times, saying that when 
oneness revives they will be happy to raise wages to their 
former level. But when the improvement in trade takes 
place the men are told that, although trade is better, yet 
the margin of profit does not warrant any rise in the 
scale of wages. Cases of this kind are said to have 
occurred recently, and have been aggravated by circum- 
stances which are specified. The representatives of the 
Society say that although the men gained their point in 
the long run, yet it is impossible to overlook the fact 
“that the desire thus manifested to take advantage of 
labour brings in its train consequences which are wide- 
telling in their influence.” A strong protest is uttered 
against the “character note” system, by which it is 
alleged that men are practically put upon a “ black list,” 
their names being sent to all employers of the “ black- 
listing fraternity.” It is declared that this system prac- 
tically means reducing wage-workers to the condition of 
mere wage slaves, 

Viewed in the light of these reports, the attitude of 
the Trade Unions on the subject of State interference 
with the conditions of labour is sufficiently remarkable. 
A very interesting passage on this subject occurs in the 
report of the Steam Engine Makers’ Society. The fixing 
of working hours by Act of Parliament is recognised as a 
prominent question, being pressed upon the attention of 
the public “in different quarters.” The active agitation on 
this subject now going forward among the shop assistants 
of London and other arge towns is probably included in 
this remark. But while “unionism” is being advocated 
among the shop assistants, as well as legislation, it is a 
notable fact that many of the Trade Unions are by no 
means in love with the legislative policy. The Steam 
Engine Makers say that the project for limiting the 
hours of labour by statute “ will surely be opposed by 
the great body of bond fide trade unionists, who are 
prepared to rely more upon their own strength and deter- 
mination than allow Parliament to define terms on which 
they shall dispose of their labour.” “The time was,” 
says this Society, ‘when our forefathers toiled unlimited 
hours, but they did not appeal tu the State to reduce 
them.” The victory was won on Trade Union lines, and 
it is argued that further victories are to be gained by 
the same tactics. The Amalgamated Society of Engi- 
neers, in discussing the eight hours’ movement, says, 
“The great and moot point is, shall the eight hours per 
day be made compulsory by law, or enforced by volun- 
tary organisation, as was done in obtaining the nine 
hours?’ The answer given by this Society, so far 
as the annual report can represent its views, is, 
“We have a strong objection to Governmental inter- 
ference with manhood labour as to the number of 
hours he or they shall work, and we are inclined 
to believe that there are many more of the same 
opinion.” Among the facts on which this belief is 
founded, reference is made to the Trades Union Congress 
at Bradford, at which about 700,000 Trade Unionists were 
represented, whereas from the returns made to that 
meeting, it appeared that only fifty societies and nine 
trade councils in the United Kingdom had expressed an 
opinion on the subject of legislation, and not more than 
35,000 Unionists had voted on it, while even these were 
not unanimous. Admitting that the “real” opinions of 
Trade Unionists on the question of legislation are not as 
yet clearly ascertained, it is urged that 5! shall do all 
they can for themselves, proceeding, “as a last resource,” 
to seek the aid of Parliament to enact a law of eight 
hours as a maximum day’s work for the working classes 
of the United Kingdom. 

Here for a moment we pause, being a little in doubt 
whether the Trade Unionists quite know their own minds. 
That.the leaders of these societies are opposed to an Act 
of Parliament enforcing eight hours as the limit of a day’s 
work we can quite understand. If these leaders 
apprehend that Pastlement can really establish such a 
system, they must foresee that the result will be to 
supersede a large portion of their functions, thereby 
depriving them of much of their influence and import- 
ance. If such a boon as the eight hours’ day is 
thought to be, were once gained by Act of Parliament, 
the members of the Trade olen would no longer look to 
their leaders to compass such anend. The risk is clearly 
apprehended, and in this, as in every case, a determination 
to uphold the power and prestige of the Trade Unions 
shows itself in the tactics of those who govern these 
bodies. The rule is invariable; and not even a division 
of profits between the employers and those in their 
service can be tolerated, if it weakens the solidarity of 
the trade organisation. The men must be free to strike 
at short notice, or the power of the Union will be broken. 
Hence any such compact between the employer and the 
employed is denounced, and the workman who enters 
into it is treated as though he had broken faith with the 
Union and forsaken its ranks. Labour must stand aloof 
from capital, let the latter be ever so gracious, and the 
workman must not lift up his eyes to Parliament, except 
in those cases where mere combination is obviously 
unable to gain the desired object. Yet it may be, in 
regard to this eight hours’ question, that the members 
will bear down on their leaders some day, and force them 
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to advance where otherwise they would remain stationary, 
and where, indeed, they had better remain stationary, 
for to advance would futile. At the Trade Union 
Congress held at Dundee last September, the president, 
Mr, Ritchie, made some remarks considerably at variance 
with the extracts we have cited from the annual reports. 
He said :—“ Limitation of the maximum day’s work to 
eight hours by Parliamentary enactment is the most 
generally approved method by which it is pro 


to 
provide employment for the surplus labour of the | brak 


” 


country. e then went on to show, from his point of 
view, that public opinion was rapidly advancing in favour 
of Parliamentary interference with the hours of adult 
male labour, and, further, that within the last two years 
the Trade Unions “had almost entirely changed front 
upon this point,” so as to justify the assertion that ‘the 
general body of the members are in advance of their 
leaders.” Having taken this position, Mr. Ritchie went on 
to argue that, —— Parliamentary interference was 
“repugnant ” to himself and many other Unionists, yet it 
seemed to offer “the only feasible means” by which the 
hours of work could be controlled. Thus we get a view 
of the question differing from that which the Blue-book 
would warrant, and showing that a change of opinion on 
a vital point is yet possible in the Unionist ranks, 
Attempts to get a general vote from the members of the 
Trade Unions as to whether Parliamentary interference 
should be sought in respect to the eight-hours’ day have 
produced only partial results, though the figures announced 
at the Dundee Congress were summed up as showing a 
majority opposed to an Act of Parliament on the subject. 
Apparently some hesitation exists among the Trade 
Unions with regard to this matter. 
There is one question on which the Trade Unions have 
so far shown a decided unwillingness to admit the inter- 
ition of Parliament, namely, the institution of 
insurance to cover the liability of the employer in the 
event of accident to the workman. The report of the 
Steam Engine Makers’ Society argues that if private 
insurance by Act of Parliament is once acknowledged by 
the workmen, the sick and pension funds will follow in 
due course, and the German system will be copied, “ which 
relieves the r rates, but practically pauperises the 
workman by his receiving, in old age or sickness, a miser- 
able stipend that previous deductions from his wages has 
helped to create.” In opposition to anything of this kind 
it is urged that the sums annually paid to the various 
trade and friendly societies prove that the workman can 
trust to these organisations for assistance in case of acci- 
dent, sickness, or old age, “ without looking to Acts of 
Parliament to force thrift upon him.” Compulsory insur- 
ance is described as “an insidious attack,” not to be per- 
mitted without a strong protest; to be followed up “if 
needs be, by a France struggle to retain the principle 
of self-help without any State interference.” The senti- 
ments of working men are by no means dubious on this 
int, and were expressed with great force and unanimity 
in the strenuous opposition offered by the Trade Unions 
and friendly societies to the famous third clause in the 
Employers’ Liability Bill of 1888, a Government measure 
which was then withdrawn, and which has not been re- 
introduced. 


A Text-book on Steam and Steam Engines: Specially arranged for 
the use of Science and Art City Guilds of London Institutes, 
and other Engineering Students. By ANDREW JAMIESON, 
M. Inst. C.E, Fifth Edition. London: Charles Griffin and 
Co. 1889. 

ProFEssoR JAMIESON is evidently determined that his 

text-book shall not lose the high place its excellence has 

given it. Hence in this, the fifth edition of a book first 
published in 1866, we find numerous additions and altera- 
tions to meet the changes in practice, and to some extent 
in theory. As the latter always lags behind the former, 
improvements in it are of course slower in their entry into 
text-books, It is, for instance, now beginning to be 
recognised that in serious, useful practical steam-engine 
matters, the ideal heat-engine theories, when applied for 
the purpose of arriving at a standard of steam-engine 
efficiency, are so absurd as to be farcical—comical heat- 
conundrums, stated in a serious manner. They will, how- 
ever, have yet to be allowed to live in text-books for a few 
more years before decent burial in past editions, which will 
only be preserved for the sake of the good or the harm 
they may have done. When this is a little more full 
recognised than it is to-day, then Professor Jamieson will 
be able—in, say, the tenth edition—to modify much of 
that relating to the Carnot principle as applied to steam 
engines, and to give a little more attention to a rational 
steam engine theory and efficiency standard, based on the 
ratio of heat supplied to heat represented by work done. 
In another edition it will also be necessary that the 
author should materially alter pp. 250-51, relating to the 
theory of the triple expansion engine. Here the author 
treats the subject in such a way that the student will 


understand that oe represents the possible efficiency of 


a steam engine, instead of the ible efficiency of an 
absurd hypothetical engine which: eaiows in its cycle 
contrary requirements. Professor Jamieson does not 
show that this Carnot theorem has no more to do 
with the steam engine and its efficiency than has 
the wheelbarrow, which is the conceivably lightest for 
carrying a given load, to do with a railway wagon. 
The Carnot theorem simply says “the conceivably per- 


fect heat engine can utilise the fraction —, © of the heat 


supplied to it.” Now, if he chooses to amuse himself and 
his students, Professor Jamieson may say, the above 
being the greatest quantity of the heat supplied to it that 
an ideally perfect engine can convert into work, now see 
how much, in comparison, of the heat supplied to it, your 
real engine is converting into work; what fraction of the 
whole heat are you getting in the form of mechanical 
work? To enable the student to answer this question, 
Professor Jamieson must alter this part of his book, and 





must add to it. The student is, however, even in this 
matter, prevented by the author from making any serious 
error on this subject, for the difference between this not 
uncommon teaching as to the Carnot principle, and the 
actual teachings of practice with high pressures, is amply 
set forth by reference to experience with modern com- 
pound and triple engines. 

Some important additions have been made to this new 
edition, including engravings and particulars of friction 
e dynamometers, quadruple-expansion engines, and 
further particulars of locomotives. Although the dimen- 
sions of the chief parts of several boilers are given in the 
chapters see to boilers, we should like to see a little 
space given to the areas of the heating surfaces of different 
kinds in the various boilers. Regarding air pumps, the 
author is also a little indefinite, the necessary dimensions 
and capacity of air pumps being dealt with only in general 
terms, The student might be led from the remarks made 
to think that air pumps should be large enough to take 
away all the vapour that can be given off from the hot 
water under very low pressure in the condenser. We can 
strongly recommend the book, and yet look for further 
improvements, 


Watts’ Dictionary if Chemistry. Revised, and entirely re- 
De 


written. By M. ATTISON Murr and H. Forster Mortey, 
Vol. II. 8vo, 760 pp. London: Longmans, Green, and Co. 
1889, 


Asoovt fifteen months since we noticed the first volume of 
the important work that Messrs, Pattison Muir and 
Morley have undertaken in the re-issue of, or rather in 
the provision of a worthy successor to, Watts’ Dictionary, 
and on that occasion the general plan of arrangement 
followed by the authors was described. The present 
volume extends from Ch to Ind, or from Chloral to 
Indigo, and thus gives a fair promise of being concluded 
within the four volumes as projected, without unduly 
restricting the space available for the later letters of the 
alphabet. The greater part of the text consists of 
arecuse descriptions of different chemical compounds, for 
the most part organic, among which are peers nm 
general articles by the authors and other contributors 
on larger subjects. These latter constitute the main 
interest of the volume for readers outside the laboratory, 
and for the most part they are admirable. Especially 
noticeable are those on “ Dissociation” and “ Explosion,” 
by Professor Threlfall, of Sydney; that on “ Chemical 
Classification,” by Mr. Pattison Muir, the longest and 
most elaborate essay in the volume; that on “Chemical 
Equilibrium,” by Professor J. I. Thomson; and that on 
“Elements,” by Professor F, W. Clark, of Washington. 
These must not be taken as exhausting the list of such con- 
tributions; but they are mentioned as among those most 
likely to interest non-chemists, and engineers cannot fail 
to be gratified at seeing the important part that thermo- 
dynamics is playing in modern chemistry. It is certainly 
a defect that mineral chemistry, z.c., that of minerals, is 
excluded, as even in general articles the references to such 
subjects are decidedly weak. In the article “ Crystallisa- 
tion,” which should have been called “Crystallography,” 
Weiss’s notation is apparently attributed to Neumann, 
and that of Bravais in the hexagonal system to Miller; 
and as a form noted with four indices on Bravais’ 
method is given as an illustration of the use of three 
indices for the same purpose the result is likely to be 
confusing to those who are not better informed from 
other sources, 

A very useful novelty that has been added in the 
present volume deserves special notice. The abbreviations 
used in the descriptions of physical constants, and the 
references to “ Transactions” and periodicals containing 
more detailed information, have been printed on a slip of 
card, which is attached by a loop of ribbon to the head- 
band in such a manner as to serve as a marker, and so to 
avoid referring to the original list contained in the intro- 
duction to the first volume. This is decidedly a valuable 
innovation, and one that may be imitated with advantage 
in other works of reference. 


Tronand Steel Manufacture. By ArtHuRH.Hsorns. 8vo., pp. 
180. Macmillan and Co., London and New York, 1889. 
Tuis work is somewhat similar in character to the “ Ele- 
mentary Metallurgy,” by the same writer, that we 
noticed a few weeks since, the subject of iron and steel 
manufacture, which occupied forty pages in the earlier 
volume, being now expanded to about four times that 
space, with the addition of about ten pages of examination 
questions. Even with this enlargement, the text, though 
improved, is decidedly overcrowded with subjects, many 
of which are little more than mentioned by name, the 
author having fallen into the common mistake of con- 
founding an elementary with a superficial treatment. A 
smaller number of essential points more completely de- 
scribed would have better realised the requirements of a 
text-book for beginners. The substance of the work 
appears to be mainly a condensation of matter from older 
books, a list of them being given in the preface ; but-due 
care has not always been exercised in such condensation. 
For instance, on page 4, in the introductory historical 
sketch, it is stated that, “The next great advance— 
subsequently to the Bessemer and Siemens processes 
—made by the collection and utilisation of the waste 
gas of the blast furnaces by a Frenchman at Ebbw 

ale, in South Wales, was,” &c. This preposterous 
statement is the result of careless scrapping from Sir 
Lowthian Bell’s “ Principles of Iron Manufacture,” in 
which the first use of waste gas is attributed to a French- 
man, M. Fabre de Faur—who, by the way, was a Wurtem- 
berger—aud the improvement and simplification of the 
apparatus to Mr. Parry, of Ebbw Vale, who, we need 
scarcely say, was not a Frenchman. On page 30 it is 
stated that spathic iron ores sometimes contain 50 per 
cent. of manganese, which is more than can possibly exist in 
pure carbonate of manganese. From other similar slips 
throughout the book, both in statement of facts and 





theoretical explanation, we fear that pupils preparing for 
the City Guilds examination, to whom it seems to 
specially addressed, will scarcely be safe in relying upon 
it alone in making their preparations, 


S. Barter’s Manual Training Diagrams. 

THERE are eight of these diagrams, and each measures 
about 2lin. by 26in. They are clear and good, and are on 
strong canvas back glazed mapping cloth. They illus- 
trate the formation of most of the simple joints used in 
carpentry—half joint, bridle, mortice and tenon, dovetail, 
&e. On each diagram is also printed a list of the tools 
required for making that particular joint. There can be 
no doubt that they are very excellent things in their way. 
But what is the use of them? Is it suppused that any- 
one will learn how to make a joint from the mere study 
of these diagrams, or are they intended only to show 
the construction of some joint to aclass? If the latter 
is the object in view, surely two or three wooden models 
would demonstrate to a large class such a subject in half 
the time that a drawing would; and as for cost, the 
models could be made so as to save 20 per cent. over the 
diagrams. Again, can manual labour be taught by dia- 
gram? Weare inclined tothink not. It is impossible to 
teach it by drawings and lecturesalone. Cela va sans dire. 
Then, if there is to be any workshop practice, why not 
stick to the old method? 1n most shops the apprentice 
learning pattern-making has to be content with a a 
sketch in chalk or pencil on an odd piece of wood or the 
back of an old scrap of sand-paper. Weare afraid we can 
searcely recommend these training diagrams as fit and 
useful ornaments for a technical institute, unless they 
are to be employed as examples merely of isometric 
projection. 








WILLIAM STROUDLEY. 


Wiuram Srrovupiey is dead; only those who inti- 
mately knew the man and his work can fully appreciate 
what this announcement means. He died of acute bron- 
chitis in Paris on Friday, the 20th inst. He died in 
harness. The Wilfred Blount, his last locomotive, 
illustrated in our impression for July 19th, took a 
gold medal at the Paris Exhibition, and it was resolved 
that it should be put to work ona French railway. He 
went to Paris about three weeks ago for the purpose of 
showing the engine to the French directors and engi- 
neers, caught cold, disregarded the symptoms, and fell 
a victim. Thus he has died in harness, and as he would 
have wished to die. 

William Stroudley was born in Oxford in 1833, and 
his first work was performed in a paper mill close by. 
The mechanical bent of the boy early influenced his 
life. From paper to printing is but a short step, and we 
next find him engaged in a printing office. Thence he 
found his way to a fire engine factory in Birmingham. 
His first real chance in life came when he entered the 
employment of Mr. John Inshaw, a man who combined 
the old art and mystery of millwrighting with mechanical 
 gmaeien U and the pepe ee instinct never left 
Mr. Stroudley through life, and its influence on his work 
was all for good. It would serve no useful purpose to 
follow the young engineer’s career step by step. It is 
ample to say that he was always advancing, always rising. 
He got an excellent berth on the Edinburgh and Glasgow 
Railway, now the North British, in 1861, and in Glasgow he 
turned out his first locomotive. In 1865 he was made loco- 
motive superintendent of the Highland Railway, with his 
head-quarters in Inverness. On the lst February, 1870, 
he was appointed locomotive superintendent of the 
London, Brighton, and South Coast line. Fully backed 
up by his directors, he re-organised the locomotive and 
carriage departments, constructed new workshops, and 
out of chaos produced symmetry and order. The story 
of his work in Brighton has yet to be written; ample 
materials exist for the purpose. But it cannot bea short 
story. The work he did was too far-reaching and im- 
portant for that. Nor was his work confined to locomotives 
and railways. As marine superintendent engineer to the 
company, he achieved wonders. He was amongst the very 
first to adopt high-pressures and compound engines at sea, 
and got very high speeds indeed with limited boiler 
power; limited, because space was not available in his 
ships without sacrificing passenger accommodation. 

In the very fullest sense of the word Mr. Stroudley 
was anengineer. His early career was such that he had 
no opportunity of obtaining what is termed technical edu- 
cation. Professors of engineering never taught him any- 
thing. He did not go to college. His mathematical 
attainments were of the most moderate description ; and 

et it may safely be said that what Mr. Stroudley did not 
berks was not worth knowing. Above and beyond most 
men, he possessed a special power of not only doing the 
right thing in mechanical engineering, but of doing it in 
the right way. He wanted to know the reason for 
everything, and was always ready to give a reason for 
what he did. He continually and persistently went to 
the roots of things, and from these he worked upwards. 
Abundantinstancesof this might be given ; oneortwo must 
suffice. He found that on the Brighton Railway, as on 
others, carriage and wagon axles broke constantly. They 
always broke at the same place, the oon of the journal 
with the wheel. He cast about till he found the reason. 
Then he eliminated the cause, and as a result, to all 
intents and purposes, broken axles disappeared. His 
early experience with locomotives showed him that the 
paramount defect of such engines is being short of steam. 
Given steam enough, and almost every other defect 
becomes endurable. Consequently, he adopted what may 
be termed lavish proportions for his boilers, and the 
result was one which he never regretted. It is doubttul 
if there are any locomotives in the world running with 
a softer exhaust than those on the Brighton Railway. 
A lesson once taught him by experience he never forgot; 
it was stowed away in a stupendous memory, and acted 
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upon. Thus, for example, he had a fireman killed on one 
occasion by his head coming in contact with an overhead 
bridge while he was standing on the tender. Mr. Stroudley 
resolved that thisclassof accident should become impossible 
in the future. That is the reason why all the London and 
Brighton tenders are so low. A man may stand where he 
pleases on the tank, his head will clear a bridge by a foot. 
He found that the wheels of the tenders were different in 
diameter from those of the engines, and he asked himself 
if there was a good reason for this; finding that there 
was not, he designed all his engines with carrying wheels 
of the same diameter as those of the tenders. The axles 
and journals are the same, and thus they are all inter- 
changeable. He asked himself why coupled engines 
should have the outside cranks radially opposite to the 
inside cranks. The answer was that they then balanced 
each other, but he also saw that the stresses in the driving 
axle-boxes were very much augmented, so he put his 
coupling cranks at the same side of the centre as the inside 
cranks, and forged suitable balance weights inside the 
wheels. The results were all that he expected. 

Now and then he adopted experimentally things about 
whose success he had doubts, but he always so managed 
that the evil consequences of failure should be minimised. 
Showing us once certain long bogie passenger coaches, he 
explained that they had been built in deference to the 
wishes of others in authority. “I am not quite sure 
whether they will suit our lines,” he said, “but they are 
just twice as long as our ordinary stock, and if they don’t 
answer I'll just put a hand saw through them, and so 
make two bodies out of one.” 

Mr. Stroudley had an intense and truly refined sense of 
mechanical fitness. On him a faulty, ill-designed, or un- 
meaning detail had the same effect as a discord on a 
musician, and he valued good workmanship next to good 
design. He carried his views on this point almost to an 
extreme. He would never tolerate the least leak about a 
locomotive; and it is really not too much to say that no one 
can tell by looking at one of his engines, standing, 
whether it is in steam-or not, unless the safety valves 
happen to be blowing off. Mr. Stroudley invented many 
things, but his skill and talent was more fully manifest in 
what is known as “scheming” than inventing. It was a 
treat to hear him take sheet after sheet of drawings and 
give a definite reason why each separate detail was made 
as he had made it, and not in some other way or of some 
other shape. It was quite possible that the listener did 
not agree with him; that might be a matter of opinion, 
but there could be no doubt of the honest sincerity of 
purpose which prevented him from ever adopting any 
shape or form, or proportion, or thing, because it “ would 
do well enough.” Nothing did well enough for Mr. 
Stroudley unless it commended itself to his judgment 
as the best thing he could devise for the pur- 
pose. He manifested wonderful powers, when two or 
three different solutions of a difficulty presented them- 
selves, of selecting the best of them; not only the best 
mechanically, but the best and most suitable all round ; and 
not only for the intended purpose, but for the conditions 
under which it had to be adopted and used. It has been 
said of Mr. Stroudley that he was very intolerant of the 
ideas of others. Such, however, was not the case. He 
was always ready to adopt and acknowledge what was 
good. Thus, for pasang having first satisfied himself 
that the Westinghouse brake was the best for his purpose, 
he introduced it on the Brighton system, modifying it 
where necessary. In steamships he accepted the com- 
pound system as the best Dg 3 e; but he would not use 
it for locomotive work. e did not reject it blindly, or 
without reason. He maintained persistently that there 
were circumstances and conditions under which it would 
do good service, but these did not exist on the lines under 
his control. He maintained that a big boiler would 
always give as good results with a cing paps engine 
as could be got with a smaller boiler out of a compound 
engine; and he pointed to his coal bills, and asked if any 
locomotive superintendent could beat them 

In his management of men, Mr. Stroudley was a rigid 
disciplinarian, but extremely fair-minded and just. He 
delighted in giving men an interest in their work, and 
adopted many devices for the purpose. He held that 
there was no reason on earth why a locomotive or its 
drivers should be dirty, and the footplates of the Brighton 
Railway engines have been fastidiously kept under his 
rule. We recollect on one occasion coming up from 
Brighton by a mid-day express, on the footplate; but 
before the train started Mr. Stroudley came down the 
platform to say “Good bye.” He put his hand on the 
side rail, and detected grease. He was extremely short- 
sighted, and brought his fingers close to his eyes to 
make sure. He said nothing, but as he rubbed his fingers 
with his handkerchief he gave the driver a look of 
mournful reproach which spoke volumes. ; 

Death has taken away from us in William Stroudley a 
representative man, a typical engineer of the very best 
kind. He could be ill spared. The danger of the present 
day is that the world will be flooded with men taught 
what professors believe to be engineering. The influence of 
such a man as Mr. Stroudley, who by his example showed 
what a real engineer is, and the difference between the real 
engineer and the product of a college, was of very great 
importance. But not for this alone will his death be 
mourned by a large circle. Mr. Stroudley was a most 
genial and simple-minded man; full of charm to those who 
knew him intimately, possessed of vast stores of informa- 
tion, which was freely placed at his friends’ disposal. His 
untimely death leaves a blank in the ranks of engineers 
that will never be really filled. 








THE INSTITUTE OF PATENT AGENTS.—The first qualifying exami- 
nation for certificates entitling to admission to the ister of 
Patent Agents, established under the Act of 1888, was held, 
November 18th to 23rd, by the Institute of Patent Agents, under 
the regulations passed by the Institute and approved by the Board 
of Trade, in accordance with the Register of Patent Agents’ Rules, 
1889. The successful candidates were:—Mr. Thomas Henry 


Barron, of Huddersfield, and Mr. George Beloe Ellis, of Lendon, 
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LARGE MILLING MACHINE. 
THE above engraving illustrates a well-designed powerful 
Gent, Manchester. 
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LARGE MILLING MACHINE. 


MESSRS, KENDALL AND GENT, MANCHESTER, ENGINEERS. 





| engraving illustrates the construction, and by the several detai!s 


| 


shows that it isa machine which is capable of turning out a 
wide variety of work by a process the economy of which is yearly 


general purpose milling machine, made by Messrs. Kendall and | forcing its adoption on manufacturers, This machine is specially 
The machine needs no description, for the | arranged for automatic performance of very various work. 





STEVENSON’S DRY COLD AIR MACHINE. 





For the last eight or nine years refrigerating machines of 


in the carriage of fresh meat and other perishable food cargoes, 
and at storage depéts established by dock companies and other 


on many large passenger steamers, to obviate the inconvenience 
of carrying live cattle, &c., for the daily food supplies. The 
value of such machinery in connection with suitable cooling 
chambers has been more recently realised by general dealers in 
meat, fish, and game, and also by the proprietors of large 
hotels. 
moderate size has thus been opened up in all large towns. 

The machine shown in our illustration has been introduced 
by Messrs. Stevenson and Co., of Preston ; and it is especially 
adapted to all cases where cooling chambers of moderate capa- 
city only are required. It is one of the simplest dry cold air 
machines yet made, and though the principle on which it works, 
viz., the compression and subsequent expansion of atmospheric 





air, is identical with that of other dry compression machines, a 
number of novel and advantageous departures have, it is claimed 





A wide field for the employment of refrigerators of.| 





DRY COLD AIR MACHINE. 


MESSRS. STEVENSON AND CO., PRESTON, ENGINEERS. 





, by the inventor, been made in its constructive details. The 


machine consists essentially of an air compressor, a water cooler 
in which the air under pressure is reduced to the temperature 


various kinds have been successfully employed in vessels engaged | of the circulating water, and an expansion cylinder in which the 


| air expands, and from which it exhausts at any desired degree 


corporations at the ports of embarkation and discharge ; and also | 


of coldness, at the same time returning to the machine some of 
the power expended in its compression. The motive power may 
be either a steam engine, forming part of the apparatus, as 
shown in the illustration ; a gas or oil engine, or in cases where 
existing power is available, the disc crank may be replaced by a 
pulley for belt driving. 

The illustration represents the smallest size of machine made 
by Messrs. Stevenson and Co., and in this type the comp» ession 
and expansion cylinders are single-acting, and are placed oppo- 
site each other, their pistons being coupled by means of a yoke 
motion, forming vertical guide bars in which slides a block 
actuated by a crank shaft carried in bearings at each side of the 
base plate. At one end of this shaft is hung a small fly-wheel, 
and at the other a disc crank driven by the steam engine, when 
the machine is self-contained, as shown in the illustration. The 
vertical arrangement of guide bars greatly reduces the space 
occupied, without appreciably increasing the height, A :imilar 
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by distillation. Work was commenced at the mines with a capital 
of £180,000 ; machinery to the amount of 2000 tons has been 
set up, and 1500 tons more are said to be on their way from 
England. There are three qualities of turfa found, the quality, 
both in colour and quantity of oil extracted, varying with the 
depth. No.1 is yellow, from which it is said from 50 to 100 
gallons of. oil to the ton are extracted. No. 2 is light blue; 
and No. 3, nearly black. The kerosene has been put on the 
market, and is said to be equal to the imported article. The 
lubricating oil is said to be much superior to vegetable oil for 
machivery. If this enterprise proves successful it will be likely 
to cut off all the trade in kerosene and lubricating oil which the 
United States has with Brazil, and it may interfere largely with 
the same trade in the countries south of Brazil. 

Chili: Trade of Coquimbo in 1888.—British shipping enter- 
ing Coquimbo amounts to over one-third of the whole. The 
principal direct trade is carried on in British bottoms and con- 
sists mainly of bricks, coal, coke, iron, and steel. Copper is the 
principal article of export from this province. During 1887 
cholera broke out in the South of Chili, especially in the coal 
district, and so much diminished the supply of that article that 
its price rose from 14s, 3}d. to £3 5s. 4d. per ton and upwards. 

The price of British coal rose in the same ratio, so that when by 
the action of the French Syndicate the price of copper rose so 
high in the beginning of 1888, Chili, in place of profiting by it, 
produced less than this province alone had done for several 
years. In 1888 the cholera abated, and with coal being cheaper 
and plentiful, the production of copper increased in. spite of few, 
if any, new mines being opened, and the scarcity of labour 
caused by migration to the nitrate districts of the North, where 
the pay is better. Exports of fine copper increased by 3353 
tons, or 27°75 per cent. Of the total quantity three-fourths 
went to Great Britain and one-fourth to France. In 1884 
Manganese was discovered at Acuba, thirty miles north of 
Santiago and 10,000 tons shipped to Great Britain. These 
mines failed, but excellent deposits were discovered at Cowal, 
Quemado, forty-six miles, from this port, the product of 
which rose from 2313 tons in 1884 to 44,926 tons in 1887, 
In the latter part of this year, owing to the scarcity of 
sea freights, the rise in exchange and the heavy railway 
charges, the export very considerably diminished. The de- 
crease continued in 1888, when the export was further affected 
by the unusual floods which damaged the railways and roads. 
If a change occurs in these drawbacks, the exportation will be 
again increased, as the deposits are extensive and rich. There 
is a 3ft. Gin. gauge railway running through the principal 
mining districts to near Ovalle, which is also in connection with 
the Panulcillo Copper Company, Limited, establishment for 
reducing ores; also a 3ft. 3#in. railway from Serena, up Elqui 
Valley, to Rivadavia, about forty-seven miles. The former line 
suffered heavily from the frods, and the latter was ruined 
bridges, road and stations being carried away. Instead of 
sending circulars here—which, being in English, are not under- 
stood—explosives, iron, mining appliances, and other firms have 
lately been sending pushing travellers of good address and 
understanding the language. All these firms express their 
satisfaction at the orders they receive. 

Chili: Trade of Lota in 1888.—Lota being a minor port, and 
dependent upon Coronel, there is no foreign importation. 
British shipping, almost entirely from Chilian ports, amounted 
to 149,923 tons, or 31°05 per cent. of the whole. Exports 
increased by £193,649, or 61°5 per cent. over 1887, entirely 
through the rise in the price of copper, which decreased by 
419 tons, or 5°55 per cent., and rose in value from £40 to 
£69 6s. 14d. per ton. British exports increased by £199,829, 
or 72°5 per cent., and their proportion of the whole from 79°3 to 
90 per cent., owing to the same cause. 

Colombia; Steam navigation at Colon.—The United States 
Consul at Colon reports: There are eight lines sailing from and to 
Colon ; four British, one American, one French, one German, and 
one Spanish. The British lines are the Royal Mail Steamship 
Company, comprising a mail and passenger line, and a much 
slower cargo and passenger line, both divisions leaving Scuth- 
ampton and touching at several places in the West Indies, the 
regular time being eighteen days. The fleet consists of eight 
vessels of from 1670 to 4478 tons, with a contract speed of, for 
mail steamers, fifteen miles per hour. The West India and 
Pacific Steamship Company, mainly a cargo line from Liverpool, 
- has twelve vessels of from 1806 to 3362 tons, with a speed of 
ten miles per hour ; the Harrison Line, also from Liverpool, 
essentially a cargo line, has ten vessels of from 1660 to 2000 tons, 
with a speed of ten miles per hour; the Atlas Line, another 
British line, but running between New York and the West 
Indies, and carrying the United States mails to Jamaica and 
other places in the West Indies and to Colombia, does not 
bring any cargo here, receiving from the Pacific Mail Steamship 
Company, of New York, £2070 per month for not doing so. It 
has eight vessels of from 1667 to 2000 tons, with a speed of ten 
miles per hour, The American line, the Pacific Mail Steamship 
Company, from New York, consists of three vessels of from 
1803 to 2504 tons, with a speed of ten miles per hour. Through 
its arrangements with the Atlas Line it has a monopoly of the 
cargo traffic. The French line, the Compagnie Transatlan- 
tique, is a mail line from Havre and Marseilles, touching at several 
ports in the West Indies, Venezuela, and Colombia. It has 
eight vessels of from 2900 to 4700 tons, with a contract 
speed of fifteen miles per hour. As far as steamers are con- 
cerned this line is the best. The German line, exclusively a 

. cargo line, isa division of the line to New York, but is especially 
for the service between Hamburg, and the West Indies, Vene- 
zuela, and Colombia. The fleet consists of eight vessels of from 
1640 to 1820 tons. This is the most economical and best 
managed line of all. The Spanish line, Compania Transatlantica 
de Barcelona, starting from Liverpool and connecting at Havanna 
with the other divisions of the line, carries mails and has eight 
vessels of from 1640 to 1800 tons. The Royal Mail Steamship 

Company is the only one that advertises the rates of freight. 

The freights by the other lines are not known even to their 

agents. The failure of the Panama Canal has very much affected 
all the lines except the Pacific Mail Steamship Company. 

Colomina: Trade in 1888.—A decided improvement in the 
condition of the trade of the country took place in 1888. Im- 
ports increased by £204,956, or 23°85 per cent.; British im- 
ports by £98,196, or 30°3 per cent., and their proportion of the 
whole from 47 to 49 per cent. British shipping entering 
Colombian ports amounted to 410,939 tons, or 57°55 per cent. 
of the whole. Among the imports were brass and copper wire 
1814 tons; iron and steelware, 3645 tons; lead ware, 263} tons; 
tinware, 3} tons; zinc ware, 10} tons. The twelve miles which 
were wanting to complete the Savana railway from Bogota 
across the plain to Facatativa, have been finished ; though not 
yet a financial success, this railway will probably become one 
later on. It is a great convenience to the merchants and 
inhabitants of Bogota generally. Goods which formerly in bad 
weather took two days to cross the plains now come in two 
hours. A cart road has been opened from Villavicencio to the 

nearest available point of the Meta river, by which goods from 





Veneguela are imported into Colombia. The complete tran- 
quillity of the country during the 1“ year, and the absence of 
all probability of disturbance in the future, are sufficient to 
account for the increased activity in trade, and there is no reason 
to doubt that further improvement will be made every year. 

Paraguay: Conditvon of.—The United States Consul at 
Ascuncion forwards an exhaustive report on the history, 
geography, resources, people, products, Government commerce, 
&c., of Paraguay comprising agricultural. products, army and 
wa banks, cattle and stock-raising, character and extent of 
lands, character of people, cities and town climate, colonisation 
and immigration, commerce, configuration, and physical 
character, Customs dues, diplomatic relations, education, fauna 
and flora, fruits, geographical situation, Government history, 
language, laws, mineral resources, manufactures, money, navi- 
gation, population, post-office and telegraphs, public debt rail- 
ways, religion, revenue and expenditure, river steam service, 
rivers and water communication, tobacco, trade with Argentine 
Republic, trade with the United States, weights and measures, 
woods, and forests. The conclusions arrived at are that 
though the Paraguayan people are not extinguished they might 
as well be, for all they do towards redeeming the fortunes of 
their country. They are impotent of themselves, and must con- 
tinue to drag out an existence similar to that of the pariahs of 
India. The future of the country lies in its ability to attract 
immigration and to induce foreigners to make their permanent 
home within its borders. U.S. Consular Reports, No. 104, pages 
615-657. 

Peru: Trade of Mollendo in 1888.—Though during the first 
six months of the year this port was closed to vessels from 
Chilian ports, owing to the cholera, business did not suffer as 
much as in the preceding year, but importers of foreign mer- 
chandise for Arequipa, Cusco, and other interior towns, have 
been chary about getting out many goods, as the state of the 
country was very unsettled pending the result of the negotia- 
tions with the holders of Peruvian bonds for the settlement of 
the foreign debt. The expected increase in business from 
Bolivia, by way of the Degasuadero River, also partially failed, 
owing to the Peruvian Government having forcibly taken the 
railways. The result of this is that exportation from Bolivia 
is again being effected through the port of Arica. The mining 
interest has retrograded, several mines in the vicinity of Puuo 
having been closed, the yield of minerals being insufficient to 
pay working expenses. In every respect the situation of Peru 
was worse at the end than the beginning of the year. No change 
can be expected until some arrangement is made as to the foreign 
debt, thereby inspiring confidence in capitalists to invest money 
in the country; which must be accompanied by immigration on 
a large scale, as Peru has very few working men, and those of 
very little experience outside of their old customs. 

Surinam: Trade of 1888.—English and German manufac- 
turers ply their consular officers with catalogues and circulars 
something like candidates at election times. The shops and 
stores are everywhere inundated with printed matter, but no 
personal application is made for custom. In all branches of 
British industry our manufacturers and merchants would gain 
in the Colony if they tried to push their wares by their own 
agents. Trash of all kinds sells well, whilst good durable articles 
at a slightly increased price will be unsaleable both in this and 
the West Indian Colonies. Imports decreased by £58,819, or 14 
per cent., British imports by £12,187, or 40°25 per cent., and in 
proportion of the whole from 6 to 3°65 percent. It is to be 
noted that while coals are imported from Great Britain, they 
have lately been carried in foreign ships. 








TENDERS. 
SILLY OAK WORKHOUSE, NEAR BIRMINGHAM. 


List of tenders for hot-water warming apparatus and hot-water 
supply at Silly Oak Workhouse, near Birmingham, for the Kings 
Norton Union; Messrs, Henry Lea and Thornbery, Birmingham, 
engineers :— 


£ « 4, 

Summerscales and Sons, Keighley.. .. 5180 14 0 
Thomas and Taylor, Stockport.. .. .. 6 0 
> W. Pitpeem, Lem@em .. .. oc cc co co of Se 3 6 
W. Jenkins and Son, Leamington... .. .. .. .. 8549 0 0 
G. H. Emett, Dewsbury .. .. .. .. oo « ae se 
J. Jackson, Birmingham and Newcastle 2768 2 0 
Hassall and Singleton, Birmingham oo of 2481 6 O 
Thos, Parkes, Birmingham ( Dos so oc ob Bae 3 6 
Eagle Iron and Engineering Company, Coventry .. 197612 6 








THE ENTRANCES TO THE THAMES.~-In consequence of the great 
changes that have taken place in the entrances to the Thames wy 
way of the Princes Channel leading up from the North Foreland, 
the Trinity-house authorities have taken steps to alter the position 
of the Tongue and the Princes Channel lightships two miles to 
the eastward, and a corresponding alteration has been rendered 
necessary to a considerable number of gas lighted and other buoys 
which have hitherto marked the position of the sandbanks, 


WATER-POWER FOR ELEcTRIC LIGHTING.—It ae that the 
utilising of water-power for electrical purposes is being vigorously 
taken in hand in oy The foreign exchanges have for some 
time past given the subject considerable attention and recorded 
the installing of a large number of such plants. Among the 
more recent ones, referred to in the Zeitschrift fur Elektrotechnik, 
is the electric-lighting plant at Gastein, in Austria, the power 
there being supplied by the river Ache. The available head 
of water is 21m., or about 69ft., giving, with the quantity 
of water at disposal, a 154 theoretical horse-power. Allowing 
for a loss ef 20 per cent. in the turbine, the net power figures 
up about 123-horse power. The water is led to the wheel through 
a 28in. pipe about t. long, and before — again returned to 
the river drives, moreover, two small mills, and a small feo = 

plant in connection with the hot springs at that place. Girard 
turbine, making 140 revolutions per minute, is used. There are, 
in all, four dynamos, one of them held in reserve for emergencies, 
The plant is desi to supply 1000 incandescent lamps of 16- 
candle power each. Another recent application of water-power 
is found at St. Hillaire de Harcouét, France. The electric-lighting 
station for this town is located on the banks of the small river Le 
Vauroux, about twoand a-half miles distant. The water is stored 
up in three reservoirs, about three hours being necessary to fill 
them. The supply thus obtained is sufficient to work two water- 
wheels successively for eight hours, The wheels are 164ft. in 
diameter, and, at a speed of seven revolutions per minute, 
develope 10-horse power each. Eighty incandescent lamps are 
supplied. Preparations are also in progress to light the town of 
Trient, Austria, by means of water power. The lighting station 
at Innsbruck, Austria, takes power from a small river about 
two miles away, the river being dammed to get a head of water 
of about 377ft. The available power amounts to over 600-horse 
power. Only two turbines of 1 
employed. Switzerland the Engineering and Building Record 
says the project of utilising the power of the river Lorze is under 
consideration, About 1300-horse-power is available, and is to be 
distributed e'sctrically to the various working points. The cost of 
the necessary station and general ontfit is estimated at about 





300,000 dols, 


-horse power each are at present | q' 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE close of the year is coming, and with it the necessity for 
reviewing the year that has passed, The retrospect is, upon the 
whole, pleasing, and it is made better by the anticipations 
which are indulged of an even better year in the twelve months 
upon which we shall have quickly entered. 

The revival which has marked the year was brought over from 
the last four or five months of 1888, and it has been of a character 
which leaves little cause for regret, and gives every promise of 
solidity in the future. Movement in the pig iron market, accom- 
panied by similar upward movements in coals, cokes, and other 
raw materials, may be pronounced to have been the main cause 
of the advance in iron prices which have occurred ; and the foun- 
dation reason for the advance in these raw materials was the agita- 
tion among the colliers for wages advances, which showed itself in 
April of last year. 

king first at pig iron, it has to be noted that Staffordshire 
all-mine qualities have advanced 25s, or 35s, on hot-blast sorts, and 
20s. to on cold blast. Part-mine sorts have advanced to 
32s., and cinder pigs have advanced 25s. to 27s. 6d. Imported 
Northampton, Derbyshire, and Lincolnshire pigs have advanced 
from 30s. to 32s. 6d., and West Coast hematites have also ad- 
vanced 30s, 

At the quarterly meetings which opened the year, pig iron 
occupied a strong position, both Staffordshire smelters and the 
importers of Midland pigs being in receipt of good orders, Current 
quotations for native sorts were:—All-mine, cold blast, 80s, per 
ton; hot blast, 55s.; part-mines, 43s, to 45s, and 45s, to 50s, 
according to quality; common cinder, 34s, to 35s.; Lincolnshire 
iron fetched 45s, per ton delivered ; and ap teen y= 41s, 9d. to 
42s, 6d. Hematites were in very strong demand, forge numbers 
being —— up to 58s. for West Coast sorts, and foundry sorts 

to 


u 

PBy the date of ril Mg mage meeting prices showed an 
increase of 2s, 6d. . per ton, alike in native and imported 
sorts, and the chief firm of Staffordshire makers, Messrs, A. 
Hickman and Sons, quoted :—Hydrates, 57s, 6d.; all-mines, 50s, ; 
and common, 40s, Staffordshire forge pigs were for second sorts 
47s. 6d., and for foundry 50s, ‘There was also an excellent demand 
for hematites at very strong prices. West Coast hematites were 
60s. for forge numbers, and 62s, 6d. for No. 1 foundry. These 
prices for hematites were advanced 5s. per ton on the quarter. 

At the July quarterly meetings pig iron, which had continued to 
rise steadily, was from 5s, to 7s, 6d. higher on the quarter. The 
Lilleshall lassen had withdrawn all quotations. st Stafford- 
shire hot blast was 60s. to 62s. 6d. for forge; common cinder, 44s, 
to 45s.; and medium qualities, 50s. to 53s, For Northamptonsbire 
and Derbyshire pigs as much as 52s, 6d. was quoted. Lincolnshire 
could be had for 6d., and Tredegar hematite 62s. 6d. Fuel 
at this time was on an average 10 percent. higher than at the 
previous Quarter Day, the ironworkers’ wages had risen 5 per cent., 
and a further advance was imminent, 

A , September, and October, were very active and rising 
month and at the October quarterly meeting there was a great 
demand, and “quotations were in many cases withdrawn. Best 
Staffordshire hot-blast pigs were quoted at 65s, to 67s. 6d., an 
advance of 5s. on the quarter; cold-blast, 90s.; common cinder, 
47s. 6d., an advance of about 2s. 6d.; and medium qualities, 55s, 
to 57s, 6d., an advance of 3s, 6d. For Northampton pig, 57s. 6d. 
to 60s, was the quotation, for Derbyshire 58s. to 60s. was the 
quotation, and Lincolnshire was 61s. egar hematites were 70s., 
and Forest of Dean 67s. 

Since , as is sufficiently known, trade has advanced by 
leaps and bounds, forced up by the excitement in Scotland and 
Cleveland, and by the high prices of cokes, coal, and ironstone, 
Staffordshire all-mine pigs have reached the figure of 84s. for hot- 
blast sorts; 100s., 105s., and occasionally even 110s. for cold-blast. 
Part mines, 72s. 6d., and occasionally 75s.; and cinder pigs 60s, to 
62s. 6d. Lincolnshire pigs have advanced to 75s. to 77s. delivered 
here, and Northampton pigs to 72s. 6d. and 75s., and Derbyshire 
the same. West Coast hematites have got up to 88s,, and even 
to 90s, per ton for best sorts delivered here, and the market is 
still rising. 

In manufactured iron the first half of the past year was nota 
period calling for much remark. The magnificent demands for 
sheets with which the latter part of 1888 had been marked, fell off 
early in the year, and it was'not until June that the demand in this 
branch revived. At this time galvanising sheets, which had 
opened the year at £6 15s. and £7 singles, £7 5s, to £7 10s. 
doubles, and £8 5s. to #8 10s. lattens, were selling at £7 5s. 

ingles, £7 15s. doubles, and £8 15s, lattens, showing an advance 
of fa, per ton on the half-year; and at the July quarterly meeting 
trade had become so much better that a 10s, advance was 
declared by the makers’ association, making singles £7 15s., doubles 
£8 5s., and lattens £9 5s, At the same gatherings marked bars 
were advanced 10s., being the first change which had occurred 
since the previous nine months, making Earl Dudley's price £8 12s. 6d. 
and prices of other list houses £8, with £8 10s. for marked bars, 
and £9 10s. as the price for plates and sheets, This advance was 
the result of the greatly strengthened prices of pig iron, and a 
better d d. C bars started the year at £5 5s, to 
£5 10s.; hoops at £6, and tube strip at £5 15s. The April 

uarterly meetings registered an advance of 5s, per ton, and against 
the July gatherings came round a further advance of 15s, had been 
added ; prices at these meeti being quoted £6 5s, to £6 10s, 
common bars, and £6 15s. to £7 for merchant bars, 

A large business was done in the third quarter of the year, and 
the market responding to the advance in pig iron, galvanising 
sheets were put up a further 10s, per ton in ust, and at the 
October meeting a further 5s. per ton rise was declared, making 
singles £8 10s., doubles £9, trebles £10, Marked bars were also 
advanced 10s., and a similar advance took place in hoops and gas 
strips, making the former £8 and the latter £7. Common bars 
had by this time got up to the high figure of £8 10s., showing an 
advance of £1 on the quarter, and best thin sheets were officially 
advanced 10s, 

The course of trade during the last quarter of the year will be 
sufficiently in mind, and it is only necessary to remark that the 
excitement which distinguished the October meetings has been 
maintained, and that prices have further largely advanced, 
Marked bars were put up to £9 at the beg pn de November, 
with £9 12s, 6d. Earl of Dudley's figure, and £8 was the price for 
second-class marked sorts; and we are, at the moment, anticipating 
a further advance of 10s. or £1 per ton early in January. 
Common bars have put on another £1 since October, making the 
price to-day £8 10s. to £8 15s. (ialvanised sheets have also added 
£1 to £1 5s., making singles to-day £9 10s, to £9 15s.; doubles, 
£10, and in some cases £10 10s.; and lattens £11 to £11 5s, Hoops 
have got up to £8 10s. and £8 15s., an advance of 15s, on October, 
and gas strip has risen £1 10s. and £1 15s,, makers now quoting 
£9 to £9 5s,, against the £7 10s. figure in October. 

Steel has seen a very buoyant year, and prices have advanced 
greatly. ‘This will be seen when it is stated that at the opening of 
the year basic steel in Staffordshire was quoted, boiler plates 
£7 lbs. to £8; bridge plates, £7 5s, to £7 10s.; angles and bars an 
rounds from din. up to bin. sizes £6 5s. to £6 10s.; channels, £7 to 
£7 5s.; tees, £6 15s.; and blooms and billets of 2in. and upwards, 
£5 5s. These prices are £2 to £2 10s. per ton lower than those now 


the A 
to 3s. 





uoted. 

A great demand has found expression at date for dynamos and 
accumulators, and other electric light machinery, and the Elec- 
trical Construction Company, Wolverhampton, is especially busy. 
The new works which the company is erecting are bei & got on 
with, and at a presentation which was made to Mr. Thos, Parker, 





the general manager, this week, by the workmen, interesting state- 
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ments were made on the progress of this concern, Mr. Parker 
stated that when he s the works seven years ago electrical 
machinery prospects were very different from what they now were. 
Electrical concerns were then not in favour with the public, and as 
he started without the assistance of outside capital, he had gigantic 
difficulties to contend with. That fact, however, made the work 
accomplished all the more noble. He put into the concern his first 
£1000, and also his whole life. In 1884 he met with Mr. G. Free- 
mantle, foreman of the Edison Light Campany, and the limited 
company was started. Mr, Freeman introduced him to Manchester 
ventlemen, and they found the money which floated Elwell-Parker 

imited. The concern now become of very large dimensions 
under their present title, and the electrical world, including men 
like Sir John Pender, had begun to wake up to its existence. 
Careful work had been needed in the past. The future called for 
the same; and with this, and patience, and hard work, Stafford- 
shire would gain such a splendid addition to its large business 
establishments that few people now dreamt of. 

Except that the Christmas holidays are now on, and that some 
suspension of operations at the ironworks will this week occur, the 
trade of the week continues excellent. On account of their 
inability to make deliveries as sole as desired, and in conse- 
quence too of requiring higher prices than all buyers are prepared 
to give, ironmasters are refusing orders every day, and they 
express every satisfaction with the outlook as at present existing. 

t seems wholly likely that an abundance of work will be found 
for the mills and forges throughout the New Year, and all the 
evidences are in favour of prices continuing strong. Further 
advances are indeed certain. 

An early advance is expected in marked bars of 10s, or £1 per 
ton, ap dium and iron must advance in sympathy. 

Whether the rises will be declared by the roa ce 4 bar houses 
prior to the quarterly meetings in the second week in January, or 
whether they will delay until the actual gatherings, seems at present 
uncertain, But about the fact itself there can be little doubt in 
face of the action which some of the firms have lately taken in 
withdrawing quotations, 





The railway wagon building, plate and angle iron makers are. 


exceptionally busy at date, and they have splendid prospects 
before them for next year. The demand from the wagon-builders 
is exceedingly large, and promises to continue so throughout next 
year. 

The preference which, at the present time, is being shown by 
Indian Government engineers for iron instead of steel in railway 
wagon work, is very remarkable, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The year now closing has been one of exceptiona 
activity in all branches connected with the iron and coal trades. 
So far as the engineering trades are concerned the year opened 
with a very encouraging outlook, most branches being actively 
employed, with a considerable weight of new work coming forward. 
This general briskness in trade has been more than maintained, 
and prices have undergone a steady and substantial upward move- 
ment during the year. The activity in trade has been well dis- 
tributed over all departments, Stationary engine builders, who 
were apparently about the first to feel the improvement in trade 
early on in the previous year, have continued very busy during the 
past twelve months, although perhaps in all cases the exceptional 
pressure of work has not been quite kept up. Machine-tool 
makers both in heavy and light departments have been ex- 
ceedingly full of work, and boiler-makers have perhaps not 
been so busy for many years past. The locomotive building 
trade, which was about the last to feel the improvement, has 
during the year developed into general activity. In fact, for all 
descriptions of railway plant, particularly for abroad, there has 
been a very large demand, and some of the local establishments 
have work in hand which will keep them fully going over the 
ensuing twelvemonths. In ot ma there has been moreactivity 
on the Mersey than for several years past, the total tonnage turned 
out showing a very considerable increase over the figures for 1888, 
During the month 35,773 tons have been built By the various 
firms on the Mersey. The previous year the total tonnage 
amounted to only 22,538 tons, so that there has been an increase 
of 18,335 tons over the previous year. The prospects for the 
coming year are very ee 9 and most of the large firms 
have important orders in hand. The reports which have 
been issued month by month by the trade unions organisations 
connected with the engineering industries have also borne ample 
evidence of the general improvement in trade. At the close of 
last year the number of members on the books of the Amalgamated 
Society of Engineers in the Manchester district receiving out-of- 
work support was just under 4 per cent. of the total membership. 
With slight fluctuations, there has been a steady decrease in the 
number of unemployed going on during the year, until, with the 
close, the percentage of out-of-work members is only a little over 
1 per cent., the smallest number that has been recorded for a great 
number of years oom The Steam Engine Makers’ Society at the 
commencement of the year had about 4 per cent. of out-of-work 
members on its books, There have been some slight variations, 
the percentage getting down to as low as 4 per cent. in September, 
and the year closes with about ? per cent. of the members on 
donation benefit. In both the above societies there has been a 

derable i of membership during the twelve months, 
and the Amalgamated Society of Engineers expects to close the year 
with not less than a total membership of about 60,000. As regards 
wages, there has been no further general upward movement since 
the advance which was conceded during the previous ear, except 
that the smiths and patternmakers in the Manchester district, who 
were previously paid two rates of wages, have been levelled up to 
one minimum rate, which in many cases has represented an 
advance of 2s, per week. With regard to overtime, however, there 
has been a more or less general upward movement in the rates 
_ and taking wages all through, the men are undoubtedly in a 

tter position than they were at the commencement of the year. 

In the iron trade prices for both pig and finished iron have 
advanced very considerably during the year. For pig iron quota- 
tions in January — about 40s. 6d. to 41s, 6d. for Lancashire, 
about the figures for Lincolnshire, and 44s. 6d. to 45s. for Derby- 
shire, less 24 per cent., with Middlesbrough quoted at about 42s. 10d. 
net cash, delivered equal to Manchester, At‘these prices makers 
were all exceedingly firm, and in some instances asking quite 
6d. to 1s. per ton more, Prices steadily advanced during the first 
six months of the year to about 49s. 6d. and 50s, for local and 
Lincolnshire brands, 52s. 6d. and 53s, for Derbyshires, less 24, and 
48s, 4d, to 48s, 10d., net cash, for Middlesbrough. A still more 
rapid advance took prs during the second half of the year, the 
enormous decrease of stocks, both in the warrant stores and in the 
hands of makers, the advance in wages, and the increased cost of 
all descriptions of material necessarily having their influence upon 
the market, Occasional fluctations, however, occurred owing to 
speculation in warrants, but no real check was given to the upward 
movement in makers’ prices, The highest figures were touched 
during November, when Lancashire makers were quoting 72s, 6d. , 
Linco nshire 72s, 6d. to 73s, 6d., and Derbyshire 75s, to 75s. 6d., 
less 24, with Middlesbrough quoted at 74s, 10d. net cash, delivered 
equal to Manchester. Some little giving way upon these figures 
took plese during December, but makers were not at all anxious 
to sell, and with the close of the year are generally firm at pretty 
much the above prices, 

Manufactured iron makers commenced.the 
position, many of them having their books full of orders for severa 
monte ahead, and they have in most cases been very busy all 

hrough the year; whilst prices have advanced from £5 10s, for 
in tig up to £8 5s, and £8 10s, as the closing quotation 
or December, for delivery in the Manchester district. 





ear in a very stro’ 








With ihe amr gg apetiention of at S yeuiens poner Loe 
engineering work, and especially for ship , the exceptio 
activity which has prevailed during the past year in the above 
branches of industry has necessarily brought forward a very large 
demand both for raw and manufactured steel, and the upward move- 
ment in prices has perhaps been even more marked thaniniron, In 
the immediate district round Manchester the principal demand is for 
steel plates suitable for boiler making purposes, and as boilermakers 
have been exceedingly busy, their requirements have been above 
the average, whilst supplies which come into this district from 
Scotland have been restricted owing to the heavy demand for steel 
ship-plates on the Clyde and on the Tyne. Hematites, which were 
obtainable at the commencement of the year at about 53s. 6d., 
less 24, delivered equal to Manchester, have steadily moved up- 
wards until with the close of the year they are quoted at 87s. 6d. 

r ton. Steel boiler plates, which were readily obtainable in 

an at £8 17s, 6d., have advanced during the year to £11 10s. 
and £11 15s. per ton for delivery to consumers in the neighbour- 
hood of Manchester. 

Although the coal trade has scarcely participated in the improve- 
ment to the same extent as the iron and engineering industries, 
still a fairly satisfactory business has been done during the year, and 
priceshave showna substantialadvance. The chief difficulty has been 
with the better qualities of round coal suitable for house fire 
purposes, which have met with only a limited sale all through the 
year. With the activity prevailing throughout the iron trade and 
other coal-using branches of industry, there have necessarily been 
large requirements for the lower —— of round coal suitable 
for steam and forge purposes, and these have been moving off very 
steadily. The chief pressure, however, has been upon engine 
classes of fuel, of which during the greater — of the year 
there has been quite a scarcity of supplies, and during the closing 
months of the year prices for slack have advanced in a most extra- 
ordinary manner, until colliery proprietors are obtaining a con- 
siderably higher price for this class of fuel than they were getting for 
common round coals at the commencement of the gs In January 

ices at the pit’s mouth averaged 10s. to 10s. for best coals, 
Be 6d. to 9s, for seconds, 6s, to7s. for common coals, 5s, to 5s. 6d. for 
burgy, 4s. to 4s, 6d. for best slack, and 3s, to 3s. 6d. for the common 
sorts at the pit mouth. In round coals there was some giving way 
during the summer until the best qualities were offering at 9s. to 
10s,, and seconds at 7s. 9d. to 8s. 3d. per ton at the pit, but other 
descriptions generally maintained their prices. After the advance 
in wages conceded to the men during the second half of the year 

rices began to move upwards, and upon contracts for next year 
aaah had to pay advances of quite ls, to ls, 6d. per ton. The 
closing prices at the pit mouth are firm at 11s, 6d. to 12s. for best 
coals, 9s. 6d. to 10s. for seconds, 8s, to 8s. 6d. for common coal, 
6s. 6d. to 7s. for burgy, 5s, 9d. to 6s, 3d. best slack, and 5s. to 
5s. 8d. for common sorts, For coke there has been an excep- 
tionally brisk demand, and prices have advanced 6s. to 7s. per 
ton, cokes, which early on in the year were selling at 13s. per ton 
at the ovens, being now firm at about 20s. perton, — 

The Manchester iron market closes the year with a very strong 
tone, and prices tending upwards, There is a fair inquiry for pig 
iron, but makers are disinclined to sell, Local and district brands 
are not now quoted under 72s. to 73s., less 24, with some makers 
asking fully 1s. more, and Derbyshire 77s. 6d., less 24 delivered ; 
Middlesbrough firm at 71s. 10d. to 72s, 4d. net, delivered ; 
Eglinton, 693. to 70s.; Glengarnock, 73s. 6d. at the ports. 
Hematites firm at 87s, 6d., less 24, delivered. Steel boiler plates 
are nominally £11 10s. to £11 15s., but makers decline to give open 
quotations in expectation of an advance in pricesnext year. Manu- 
factured iron is in good demand, but makers mostly have with- 
drawn quotations for the present. £8 5s. to £8 10s. are nominally 
the prices for bars delivered, but are only quoted for small parcels 
to regular customers. Merchants have advanced their prices for 
iron from stock 10s. Metal market unchanged, but very firm. 

For Lancashire coal there was extra push of buying, in anticipa- 
tion of holiday stoppages of pits; and for engine fuel especially 
there was a continued keen pressure of demand. With the close 
of the month there is a general upward movement in prices. Lead- 
ing Manchester firms are advancing pit, wharf, and delivered rates 
for al! descriptions 10d. per ton ; while in West Lancashire an 
actual advance is not yet definitely decided, but will probably be 
1s. per ton on all descriptions. At pit mouth, best coals are quoted 
for next month, 12s, 6d. to 13s.; seconds, 10s. 6d. to 11s.; comnion 
coal, 9s. to 9s, 6d.; burgy, 7s. to 7s. 6d.; slack, 5s. 9d. for common 
to 6s. 6d. for better qualities; but prices for engine fuel are very 
irregular, and in some instances quite 6d. per ton above these 
figures is being got on special orders. Coke firm at 20s. at the 
ovens, 

Barrow.—The hematite pig iron trade has not been in so satis- 
factary a position for many years For while at Christmas- 
time business people are usually, as at present, withdrawing from 
active operations, there is now not only a brisk demand for 
hematite qualities of pig iron, but a desire on the part of buyers 
to place orders for forward delivery on a large scale, at current 
prices. During the past few weeks, makers have quoted mixed 
numbers of mer at 77s. 6d. per ton, but hematite 
warrants have changed hands at as low as 72s, ~ Notwithstanding 
this, makers maintain their firm position. This firm attitude has 
brought up the prices of warrants to 74s. 6d., and the market is 
buoyant. Stocks are not so large as they have been, and the 
shipments as well as deliveries by rail are on a large scale. 

e steel trade is extensively employed, and there are plenty of 
contracts offering both for rails and steel shipbuilding material. 
Makers’ hands are very full, and, as a consequence, business doing 
is on a small scale, 

Shipbuilders and engineers have booked no new orders, but are 
very busy, and expect to be much busier. 

Iron ore is in brisk demand at full prices; the output has been 
increased, but there are large deliveries from foreign parts. 

Mr. Lewis Richards, of the Dowlais Iron and Steei Works, Wales, 
has been appointed general manager of the West Cumberland Iron 
and Steel Company, Workington, in the place of Mr. G. J. Snelus. 

The Naval Construction and Armaments Company have declared 
an interim dividend at the rate of 6 per cent. per annum, payable 
on December 31st. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

1889 has now practically closed for work. It will take rank as 
one of the most prosperous Sheffield has experienced for many years. 
I anticipated, in my letter at the end of 1888, that this would be 
the case, but the result has far exceeded the most sanguine expec- 
tations, Take the prices of iron, for example. Hematite pig 
iron on January Ist was 54s. per ton, rising on April Ist to 
58s., on July Ist to 60s., on October Ist to 68s., and on 
December 238rd—while I write—it is 86s. In 1888, the quota- 
tions started in January at 52s, 3d., dropped in April to 
50s., remaining at that figure until July, when the value once more 
went slowly up until on October Ist it had reached 54s., which was 
not exceeded all the year. Hematite pig iron is therefore 32s. per 
ton bigher to-day than at the ae a period of last year. 
Common forge iron tells a similar tale. In January the quotation 
was 37s, per ton; in April, 42s.; in July, 46s.; in October, 52s.; and 
on December 18th, 70s, In 1888 the price in Germany was 33s., 
and no change took es until October, when there was an advance 
to 34s, 6d., and the December price was 36s. 6d. At this date— 
December 23rd—both hematite and common forge irons are very 
firm, and with higher wages, increased cost of fuel, and scarcity of 
hematite ore, still higher quotations may be expected to rule before 


long. 

The coal trade, though brisk during the year, has not shown 
increased quotations in — to the advanced wages. Colliery 
proprietors say that prices have not advanced more than Is, 6d. to 
2s, per ton, while wages have been raised 20 per cent., and another 





10 percent. begins in January. Certain classes of coal have un- 
doubtedly risen more than 1s, 6d. Railway contracts, made last 

ear at 5s. 9d. and 6s, per ton, are now running at 8s., and in some 
instances 8s, 6d, to 9s. per ton. Small coal has also greatlyimproved, 
and coke is almost unobtainable, though the price is from 4s, to 5s. 
more than in 1888, A very wide extension of the Yorkshire coal 
field is being made in the direction of Conisborough, Mexborough, 
and district. 

Nearly all the heavy industries have been similarly affected. In 
the early = of the year there was very little doing in armour- 
plates, ince, this work has poured in from the Government 
through the Admiralty programme; compound armour is being 
used for the large first-class battle-ships in all the thick plates 
which are being made at the Atlas and Cyclops Works. 
Messrs. Charles Cammell and Co. have the Hood and Royal 
Sovereign, and Messrs. John Brown and Co. the Renown 
and the Repulse. Four similar battle-ships have just been 
placed in private yards, and the orders for the plates will be 
given out in due course by the Admiralty. Each vessel will 
need about 2500 fons thick armour. The thinner plates, to be used 
in the ships, are to be all steel, and the work has been largely 
entrusted to Messrs, Vickers, Sons, and Co., River Don Works, 
whose plates at the experimental trials gave excellent results. For 
this work Messrs, Vickers have utilised the rolling mill erected for 
the bars of the Forth Bridge—according to the original design. 
This mill has been converted into an armour plate mill, and is now 
working satisfactorily upon all-steel plates for her Majesty’s new 
war vessels. At least 10,000 tons of thick armour are now on order 
for the large ships, and other plates are required for the second- 
class vessels and cruisers. Another 10,000 tons will be needed for 
the warships given to private builders, Russia has also ordered 
freely from the Cyclops, under Messrs, Cammell’s contract with 
the Russian Government. Spain has decided in favour of Sheffield 
armour for its three cruisers building at Bilbao, and the work is 
in hand. The armour-plate mills have work on their books, or in 
prospect, sufficient to last a year or two, 

A feature of 1889 has been the commencement of the production 
of finished guns by Messrs. Vickers, Sons, and Co. They have had 
in hand thirty large guns for the British Government, several of 
which are approaching completion. A new crane and machinery 
for this class of work will soon be in operation, when the produc- 
tion of big guns will be considerably expedited. Gun forgings and 
pm er tor have also been largely required by the War-office. 

ge shaftings have never been in such demand as at present. 
The extensions in finishing machinery have been gradually made, 
and an immense amount of work can now be undertaken. The 
River Don, Atlas, be foc and Norfolk Works, have booked work 
a considerable period ahead. 

Railway material in tires, axles, springs, and buffers has been 
called for to an unprecedented extent during the latter half of the 
year. About 2000 tons of tires and axles are produced per week, 
and the quotations have risen from £7 10s. in December, 1888, to 
£10 10s. per ton in December, 1889, the advance, of course, being 
caused by the increased values of hematite iron, coal, and labour. 

The lighter industries of cutlery, silver and a goods, edge 
tools, files, saws, &c., have been ye! employed, the only market 
which has shown any appreciable falling off during the first ten 
months of the year being the United States. The “ call” orders 
now to hand will not be finished in time to be included in this 
year’s work, 

The policy of the Midland Railway Company in acquiring private 
owners’ wagons has been vigorously continued during the year. 
The number purchased to date by the company is 53,000. 
The Midland Railway bas now lavatory carriages for both 
classes of their passengers, to an extent the public will be interested 
to know. Exclusive of saloons and family carriages, the figures are 
as follows :—75 containing first-class lavatory accommodation only 
—including drawing-room, dining, and sleeping cars; 54 containing 
third-class lavatory accommodation only; 42 containing both first 
and third-class lavatory accommodation, which is also provided— 
in both classes—in the pete express trains to Scotland from 
London, Manchester, Liverpool, Leeds, and Bradford; from 
London to Leeds, Bradford, Manchester, Liverpool, Southport, 
and Buxton, in the summer season; from Bristol to Bradford, 
York, Newcastle, Manchester, and Liverpool; and between 
Bournemouth and Bradford. 

Mr. W. A. Tyzack, principal of the well-known firm of Messrs, 
W. A. Tyzack and Co., Stella Works, Hereford-street, Sheffield, 
died at his residence, Cherry Tree-road, on Sunday evening, aged 
fifty-three. The firm are large manufacturers of steel, knives for 
agricultural machines, scythes, and the articles commonly included 
in what is known as ‘‘the old Sheffield trades.” Mr. Tyzack was 
widely known and highly esteemed. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A DECIDED change for the better has taken place in the Cleve- 
land pig iron trade. Consumers are once more coming into the 
market, and buying to cover their future requirements. Prices 
are consequently steadier, and the tendency is again upwards, A 
fair amount of legitimate business has been transacted during the 
last few days, and there are many indications that a brisk trade 
will be done as soon as the holidays are over. For delivery over 
the first quarter of 1890, 62s. and 63s. per ton is now quoted by 
merchants for No, 3, g.m.b. Makers are not very willing sellers 
at present. They say they expect to realise 70s. per ton before 
long. Indeed, something like that figure will be needed to make 
—s profitable, in view of the increased cost of labour and 
fuel. 





Notwithstanding that speculating is, for the moment, out of 
favour, the price of warrants is rising. Sales have been recently 
effected at 61s. 6d. per ton, as against 59s, 6d. at the beginning of 
last week. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 

store is still increasing, but less rapidly than has lately been the 
case, 
In view of the decreased consumption of pig iron due to the 
Christmas holidays and the lessened shipments which have recently 
taken place, it is expected that stocks will increase something like 
15,000 to 20,000 tons by the end of the month. 

Finished ironmakers are well able to maintain their quotations, 
but certain merchants are selling at reduced prices. The rat 
quoted by makers are as follows, viz., common £8 per ton; 
best bars, £8 10s.; ship plates, £8 5s,; boiler plates, £9 5s,; and 
ship angles, £8, all f.o.t. at makers’ works, less 24 per cent. discount, 

Steel is in good demand, and prices are firm at £7 for rails, 
£9 for ship-plates, £9 15s, for boiler-plates, and £8 10s. for angles. 

There is at the moment a decided lull in the freight market. 
The diminished quantity of coal available for export purposes, on 
account of the limitation of output at the collieries, is one reason 
for this. The owners of vessels usually occupied in the coal trade 
find it difficult to get cargoes, and consequently compete in other 
trades, and thereby lower freights. For voyages to the Mediter- 
ranean, and to the coasts of France and Spain, they have receded 
during the last week to the extent of from ls. to 1s. 6d. per ton. 
Homeward freights have also fallen. Ore from Bilbao to Middles- 
brough is now carried for 7s. per ton, although 8s. was demanded 
and obtainable a few days since. 

Dr. R. S. Watson, the arbitrator mutually agreed on by the 
North-Eastern Railway Company and the men employed in the 
goods department at Newcastle and Gateshead, held his first sittin 
on Monday, the 23rd inst. The men demand more wages an 
shorter hours, and will act as plaintiffs in the case. 

By the death of Mr. Edward Fletcher, late locomotive super- 
intendent to the North-Eastern Railway Company, in the 
eighty-third year of his age, another well-known engineer 
has been removed from our midst. He died at Jesmond, 
near Newcastle-on-Tyne, on Saturday night, after a brief 
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The shipbuilding returns for 1889 are now published. The ship- 
ping launched on the Tyne during the has reached the enor- 
mous total of 281,710 tons. The os os Blyth have launched 
10,972 tons; those on the Wear, 217,336 tons; those at West 
Hartlepool, 84,109 tons ; those on the Tees, 110,436 tons ; and those 
at Whitby, 13,146 tons. This output is in almost every instance 
greater than ever before. The North-Eastern ports, taken together, 
now turn out considerably more than double the tonnage produced 
by the in the Clyde district ; the figures being 717,699 tons 
for the congenng J ig and 335,201 tons for the Clyde ports. 
The increase over 1 is 210,801 tons for the North-Eastern 
ports, and 55,164 tons for the Clyde. It seems evident that the 
shipbuilding trade is settling itself more and more on the North- 
East Coast of England. This tendency may be expected to increase 
when the steel trade is further developed in that district. 

During the last year or two there is no doubt shipbuilding has 
been very much impeded by the lack of a sufficient supply of steel. 
This is proved by the fact that iron has been substituted where 
steel would have been preferred, simply on account of the diff- 
culty of obtaining the latter material within a reasonable time. 
Again a considerable quantity of the steel used on the North-East 
Coast has been meet areca f at Glasgow, which involves a railway 
rate of about 10s. per ton. In some cases also cargoes of steel 
have been imported from Germany, Belgium, and France. 

The twenty-fifth annual dinner of the Cleveland Institution of 
a goer rs was held at the Grand Hotel, Middlesbrough, on the 
20th inst., Mr. Charles Wood, president, occupying thechair. The 
chairman was supported wy Joseph Pease, Bart., M.P., Isaac 
Wilson, M.P., Sir A. M. Rendel, and several past paw 
vice-presidents, members of council, and guests. ir Joseph 
Pease said that when-he saw the model of the 400-ton 4 
in which Captain Cook circumnavigated the world, he was as muc'! 
eg eye the skill and daring of mI — bed his ~ as he was 
with the enormous improvements in shipbuilding and engineering 
which had since been made. If there —_ no finality in engineering 
improvements, it was equally true that there was no finality in the 
wants of mankind. he sor to the labour difficulties which were 
so much to the front now, he had always found that the more em- 
ployers took their men into their confidence and showed them their 

ifficulties, the more they found them ready to act in a reasonable 
spirit. He did not regret the advances which had been made in the 
wages of workmen, because they had also been accompanied by an 
advance in his own Good as times were now, he was satis- 
fied that there were better times ahead. The necessaries of 
life were cheaper than they had ever been before, wages 
advanced, and would probably advance again. The limit of these 
advances was that workmen could not long make employers carry 
on their business at a loss. He hoped this limit would be recog- 
nised, and that the calamity of anything like a t strike in the 
Cleveland district would be avoided. Sir A. Rendel subse- 
quently spoke a few words, as did also various other guests. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE latest conclusions of the colliers’ meetings at Aberdare have 
inspired some hope of a peaceful settlement of the wages difficulty. 
It is, of course, rather early to predict the issue, but the fact that 
the colliers have given their representatives full power to decide, 
shows the wish of the majority to be for peace. hind, yet, lurks 
a great difficulty, the rival ambition of some of the representatives 
themselves. Mr. Abraham, M.P., has shown a thoughtful policy, 
but the a he has gained has aroused jealousy, and this is not 
favourable to a peaceful solution, for in a rupture of relations 
between coalowners and men the — of ruler may be changed, 
and the one who makes the boldest bid for the people’s interest gets 
it. The next parliamentary election will show this. Already a 
ay ee or workman’s candidate for Merthyr in conjunction with 

r. Pritchard Morgan, the “ gold king," is discussed. 

The coal trade oe past week has been unusually brisk, 
as is generally the case before Christmas. A good deal of pressure 
has been exerted to get supplies, as holiday-making will this week 
materially interfere with output. Higher prices have ruled, and 
for special — 14s, 6d. to 15s. was quoted and obtained for 
best steam ; 14s, was an ordinary figure, and I expect will be 
maintained for the present. Seconds are at 13s. to 13s. 6d.; and 
small steam at 7s. 6d. 

In house coal the pressure has been marked, and a steady rise in 
pricesshown. No. 2 has been selling at 11s, 9d. to 12s.; small, at 
7s. 3d.; while for best large, Rhondda, 13s. 6d. to 14s. was easily 
—e a small * we has — 10s. per ton, = 
considering the ure for coke, cannot ex to go bac 
to its old cost of 9s. 9d. reign: 

For coke the inquiry is very active, and makers are quite unable 





to keep pace. Fancy prices are obtained for ial kinds, and 
little is selling under and 24s. —_ 
In patent fuel there is a good deal of briskness, both at Cardiff 


and Swansea, and prices generally rule from 13s. to 13s. 6d. 

In connection with coke I have to note the floating of the 
Merthyr Vulcan Foundry and Engineering Company, in which the 
firm of Coppee, the well-known oven builders, are strongly 
interested. The company was registered on the 17th with a capital 
of £10,000 in £10 shares, and amongst the subscribers are Messrs. 
Coppee, Cardiff and Brussels; Mr. De Soldenhoff, Cardiff ; Mr. 
Mouchel, Briton Ferry ; Mr. Farrance, Cardiff; and Mr. ling- 
ton, Merthyr. The latest work of the firm has been the erection of 
seventy additional coke ovens at Cyfarthfa. 

"Tie steel works have been kept going with undiminished activity. 
A For tin-bar, merchant bar, and sheets, the inquiry is considerable 
* and judging from orders booked, a fair eis already assu 

for the first quarter of the new year, if the steel workers do not 

complicate matters. Prices are sustained all round, and last week’s 
quotations may be taken as firm, with a decidedly upward tendency 
for steel bar and sheets, 

An important meeting of representatives of steel workers of 
Blaenavon, Tredegar, and. Rhymney, was held at Ebbw Vale on 
Saturday, when the consideration of the masters’ offer of five per 
cent. advance on the Ist of January, and an additional advance of 
five per cent. on the Ist of April was entered upon. I am glad to 
state that the opinion of the meeting was in favour of accepting 
the offer, on condition that the representatives and the employers 
meet and discuss the “ situation.” 

There is to be another meeting held in Tredegar, when if the 
same judicious course is taken, it may be accepted for granted that 
the wages question in the iron and steel works will not give any 

— I hope to be able to report in my next a satisfactory 
ending. 

In the tin-plate trade there has been a good volume of work 
done, and i are ‘upheld in all quarters. There has been a 
slight hitch in the settlement of Tyrcanol, Newport, Mon., dis- 
pute, but probably only of slight duration. 

In the face of the upward tendency of steel bar no lower quota- 
tions are entertained for tin-plate ; in fact, the tendency is the 
other way, and the New Year is expected to usher in higher prices. 


pany has withdrawn its stations at Merthyr, Aberdare, and 
Pontypridd. 

The rating of coal mines is to be raised in the Merthyr Union 
20 per cent. from March next. There is also a movement to re- 
assess the steel works, It was shown at a meeting held on Satur- 
day that Dowlais was rated at £13,500, and Cyfarthfa at £4500. 

nthe year endi  pomigel last, Dowlais had sold 155,000 
tons, and Cyfarthfa 71, tons of finished metal. 

Coalowners do not regard the additional assessment with satis- 
— ; for though prices a 50 per cent. higher on oe — 

wo years men’s wages have gone u cent.; and for 
pitwood and all requirements there is a satsteod tonvunse, 

Gold mining prospects at Dolgelly are improving. Mr. Pritchard 
Morgan held a large ting on Saturday, and d that, 
since the formation of the rage! in June last year, they had 
crushed: 7325 tons of —_ yielding 7593 oz 9 dwt. of gold 
realising £10,500, giving r cent. to the shareholders. This had 
been maintained to December 31st, as a dividend of 5 per cent. 
would be declared. They were now working forty head of stamps, 
and on my ing 200 men; and now they had increased the acreage 
to nearly 900 acres, with a lease of thirty-five years. The capital 
would be at once increased to £300,000 by the creation of 90,000 
shares of £1, of which he had acquired £25,000. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE year now closing has been very prosperous in the iron 
and coal trades, and, indeed, in all the great industrial depart- 
ments, and the prospect for 1890 is, in most cases, quite 
enco' q 

The Glasgow pig iron market was closed for only two days this 
week, and during the rest of the time there was a fair business, 
and the tone was quite strong. Reports which are made rding 
the state of business are so satisfactory that greater confidence is 
felt in the trade than was the case two or three weeks ago. The 
demand for Scotch pig iron is on an extended scale both for home 
use and shipment, and in order to meet the necessities of the day, 
iron is being constantly withdrawn from store, 

The com tive cheapness of Scotch warrants as compared with 
Cleveland iron is causing a great run upon the former > acer e 
and increased quantities are also being purchased for shipment to 
Continental ports. ere has been a quiet business in Cleveland 
iron in our market. The Middlesbrough warrants are known to be 
held in few hands, and s) lative dealing in them on the of 
the outside —_— has therefore become very sey ere is 
more inquiry for hematite in consequence of the consumption 
of this ton in the production of steel. wat " 

The values of ers’ iron are well maintained, and the current 
Eg are :—Coltness, f.o.b. at Glasgow, per ton, No. 1, 

; No. 3, 70s.; Langloan, 78s. 6d. and 70s.; Summerlee, 78s. 6d. 
and ; Gartsherrie, 78s. and 70s.; Calder, 77s. and 68s. 6d.; 
Shotts, 77s. 6d. and 70s.; Carnbroe, 65s. and 64s.; Clyde, 75s. 6d. 
and 67s. 6d.; Govan, 66s, and 65s.; Glengarnock, at Ardrossan, 
77s. 6d. and 69s. 6d.; Dalmellington, 70s. and 69s. 6d.; Eglinton, 
66s. 6d. and 65s. 6d.; Carron at Grangemouth, 80s. and 70s. 

The makers of malleable iron report very favourably as to the 
condition of their department. Although a week or two ago there 
were efforts to break prices to some extent, these have not gene- 
rally succeeded. Possibly this result might have been temporarily 
effected had manufacturers been less fully employed ; but they 
have been so well supplied with work, that they could afford to 
hold for the highest prices. Common bars are quoted at £8 2s, 6d. 
to £8 7s. 6d.; best bars, £8 12s. 6d. to £8 17s. 6d.; angles, 
£8 2s. 6d.; nail rods, £8 5s.; hoops and pom, £9; and sheets, 
£10, all less 5 per cent. for cash in a month. 

The position of the steel trade is a good, All new 
work now coming forward is accepted only at the makers’ quota- 
tions, from which the best houses do not require at present to make 
any abatement. They quote boiler plates at £11; ship plates, £10; 
bars, £9 5s.; and es, £8 lds, 

In the coal trade there has been a scarcity of supplies for prompt 
shipment. The better qualities of steam coals are a little firmer in 
prices, but other kinds of coals are unchanged. Free at the ship’s 
side in Glasgow Harbour, main coal is at 9s, to 9s. 3d. per ton; ell, 
9s. 3d. to 9s. 9d.; splint, 10s. 6d. to 10s. 9d.; and steam, 10s, 6d. 
to lls. 6d. Dross has been in very active request, and it commands 
the excellent _ of 4s, 6d. to 5s. per ton at the collieries, 

Prices of coke have advanced about 7s. 6d. a ton for the lowest 
point, and the business is still extending, and rather more than the 
current rates having to be paid for delivery next year. 

The output of new shipping from the Clyde in the year about to 
close, amounts to about 335,000 tons, being 55,000 more than in 
last year, 150,000 more than in 1887, and 163,000 tons 
above that of 1886. The present year’s production has only 
been exceeded in three years, viz.:—1881, when it was 341,000 
tons; 1882, when it was 392,000; and 1883, when it reached 
420,000 tons, this latter bei the largest output in the 
history of the trade. Of the total of 335,000 374 consists 
of steamers and 80,946 of sailing vessels; while .136 tons were 
of steel, 8087 of iron, and 978 tons of wood. Marine engines have 
been turned-out during the year amounting to 301,907 indicated 
horse-power, compared with 258,465 in 1888, and 199,000 in 1887. 
The work at present on hand is estimated at fully 300,000 tons, 
so that 1890 is sure to be a busy year on the Clyde. 

The official statistics of the Scottish iron trade for the year 1889 
have just been prepared. Placed side by side with the figures of 


the precedi ear, they are as follow :— 
Fiske of pig tron, ince 


iron, including hematite and 1889. 1888, 
basic, from Christmas, 1888, to Christ- 
/ Lee aa eee 
Average number of furnaces in blast dur- 
ing that WE ob cad ies: 0s oe oe SOO. on 83°76 
Stock of pig , including hematite and 
basic, as at Christmas, 1889.. .. .. 92,065 213,218 
Number of furnaces at present in blast .. 88 77 
Shipments— 
1. Foreign . 246,193 .. 240,273 
B. GORUONED cc os 0c te ce oe 185,423 .. 178,200 
8. By railtoEngland.. .. .. .. .. 13,620 .. 9,259 
Deliveries of pig iron, including hematite 
SE RED © 0 ce. 00. 0s 00 © 
1. Foundries 185,896 . 187,805 


2. To malleable iron and steel works .. 576,389 .. 450,844 
The reduction in makers’ stocks has been 121,148, and that in 
Connal’s Glasgow stocks 87,445, together a total of 208,593 tons, 
which is regarded as a very satisfactory result. The production of 
pig iron has been 28,846 less than last year. The shipments show 
an increase of 22,504 tons. Home consumption has increased by 
48,091 tons in foundries, and 125,546 in malleable iron and steel 
works, a total increase of 173.636 tons, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE general aspect of affairs in this country has not experienced 
any material change, although in several important districte—Ruhr, 
Saar, and Silesia—and in various branches of industry strikes have 
caused trouble and anxiety at a season which, before any other, 
would seem to call for peace and will. 

Regarding the Silesian iron market, I can only repeat what bas 
been said in last week’s report. A good business is going on in all 
branches of industry, while the advance in prices continues. Bars, 
fer instance, were raised from M. 170 to M. 195 p.t. at works. 

The reports concerning the Austro-Hungarian iron trade are also 





very favourable. In all branches demand and employment increases, 





cles is carried on from Germany. 

A fair amount of business is done on the French iron market, 
The tendency is firm, and the raised ages have been well main. 
tained. The Comptoir de Longwy is reported to have raised 
foundry pig to 100f. The rolling mills in the Haute-Marne, Nord, 
and Ardennes have sold their make at 175f. and 180f. till quite end 
of March, 1890. In Paris a small reaction has set in, and 180f, is 
the quotation forconsumers. Old rails are enjoying a brisk demand, 
and cost 100f. Numerous orders of considerable importance are 
coming in, and all branches continue a employed. The wire 
trade is developing satisfactorily. During the first ten months of 
1889 — in pig was 71,300 t., against 22,833 t. for the same 

riod the year before. In wrought iron, 50,176 t. against 

667 t.; in steel, 27,311 t. against 11,966 t. in previous year, A 
considerable part of the export in fa Bevsnd to Germany, for which 
country large orders bave again been booked at 120f. 

The Belgian iron market remains highly animated. In most 
instances prices have exceeded the list quotations. Sheets, espe- 
cially, are in most brilliant request, and for No, 2 up to 220f. has 
been granted. Pig iron continues to be em ea: searce. Tho 
production of pig in Belgium was in November 7 850 t, being an 
increase of > ig the arent November last 

ear. This, ther with the larger import of pig to Belgium 
endl how Soadliaeenty consumption has anenel in that commtry’ 
the more so as stocks are next to nothing. Thy-le-Chateau has 
- ut an advance of 20f. on very strong pig, extra quality ; 
5f. on mer, and 74f. on foundry pig. Export in Pig increases 
steadily, and it is even expected that castings, &c., will find their 
way into Germany before long. Exceed briskness in all 
branches of business is still the principal feature of the Rhenish- 
Westphalian iron trade. Both consumers and producers have 
come to the conclusion that there is no reason to antici- 
= any decline of the prosperity which is now current, 

e pig iron market is ly as strong this week as last, 
Forge pig has become exceedingly scarce, and up to 
M. 2 is said to have been paid for best sorts ; the orders booked 
are reaching up to August, 1890. ae is also in very 
strong demand. Inquiries for the third quarter of 1890 have been 
— forward of late, which led to a further advance, M. 100 
p.t.—for the 10-12 p.c. grade—being henceforth quoted for all 
orders for 1890. In a , = _ eg ee  oemenl, 
and rising prices are the order of the day. Luxemburg forge pi 
is quoted 80f. p.t. at works. The makers of malleable iron none 
continue very busy. In hoops demand and sale remain in un- 
changed activity, prices showing a rising tendency. ‘The plate 
oad teat trade is healthy and good. The condition of the engi- 
remains unchanged ; activity is fully 


neering branches of indu: 
epartments, and new work is coming 


maintained throughout all 
forward freely. 

At a tendering for complete sets of wheels and axles, M. 385 to 
392 were the lowest offers. Two thousand sets of wheels and 
axles were given out by the Bavarian State Railways last month. 
German works offered at prices ranging between M. 378 and 377 
p.t., free Ludwigshafen, A Belgian works, the Société Anonyme 

‘Compagnie Centrale de Construction,” at Haine St. Pierre, 
offering at M 310 p.t., free Ludwigshafen, received the bulk of the 
order—1500 sets. For the remaining lot, further tenders will 
again be invited. 

It has long veen popens to have the towns of Elberfeld and 
Barmen connected by electric railway, and now the plan seems 
to approach realisation, The Town Councils of both places, 
intending to entrust the well-known firm of Siemens and Halske 
with the work, have entered on negotiations on the subject. The 
line is to run along the river Wupper. The costs are estimated 
at six million marks, 

A golden (50th) anniversary was held on the 15th inst. by the 
Mosel-Dampfschiffabrt, which to some few may recall Ped 
recollections. On the afternoon of the 15th of December, 1839, the 
first steamer of this line came from Metz to Trier, having left 
Thionville at 8a.m. The ship, 105ft. length by 11ft. breadth, con- 
tained a 30-horse power engine. To watch the sight of ber reach- 
ing the Moselbriicke, the inbabitants of Koblenz came out by 
hundreds, firing guns, and general acclamations saluting the 
happy event. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. EDWARD FINCH AND Co., launched from their shipyard 
at Chepstow two more of the 150-ton steel coaling lighters No, 72 
and 73, built to the order of the Lords Commissioners of the 
Admiralty 

The screw steamer Sirius recently launched by the Blyth Ship- 
building Company, for Bremen, was taken to sea for the custom- 
ary trial trip, oma after a good trial of speed was made over the 
measured mile, with results which were highly yy! to all 
concerned, the vessel returned to Blyth. e Sirius is built of 
iron, and measures 181}ft., breadth 26ft., and ee 154ft. She 
has been built to Lloyd’s highest class, and is fitted throughout in 
the most complete manner. The engines are by Messrs. Matthew 
Paul and Co., of Dumbarton. 


On Saturday last Messrs. Raylton, Dixon and Co. launched a 
steel screw steamer, the Bona, which has been built for the 
English and American Shipping Co., London, of the following 
dimensions :—Length over all, 307ft.; breadth, 40ft.; depth 
moulded, 21ft. 4in.; with a deadweight capacity of 3660 tons. 
This vessel is built with raised quarter deck, and has a long bridge 
extending beyond foremast and connected with fo e, thus 
forming l awning deck. Her engines will be supplied by 
Messrs, T. Richardson and Sons, ern with cylinders 22in., 
85in., and 59in. by 39in. stroke. She has been built under the 
superintendence of Captain Towill, inspector for her owners. 

On Saturday last the s.s. Tunbridge proceeded from the Tees on 
her trial trip. This vessel has been built by Messrs, Raylton, 
Dixon and Co., of Middlesbrough, to the order of Messrs. J. 
Temperley and Co., of Newcastle and London, for the Temperley 
Steam Shipping Co., and is of the following dimensions :—Length 
over all, 307ft.; breadth, 40ft.; depth moulded, 2ift. 4in.; with a 
deadweight capacity of tons. She is built on raised quarter 
deck rule, but with well filled in ; is classed as a partial awning deck- 
boat by Lloyd’s. Here “a | which bave been fitted by Messrs. 
T. Richesdocn and Sons, Seed epool, of 190 nominal hore-power, 
have cylinders 22in., 35in., and 59in. by 39in., and on her run 
from the Tees to Blyth gave every satisfaction. She has been 
built under the superintendence of Mr. Wm. White, of Newcastle, 
and is commanded by Captain Johnson. 

Messrs. Robert Stephenson and Co, launched from their shipyard 
at Hebburn, on Saturday, the 2lst inst., a large steel scrow 
steamer, the Morella, which they have built to the order of 
Messrs, W. H. Ross and Co., of Liverpool. The vessel has been 
constructed to the three-deck rule for scantli and the bull and 
machinery will take the highest class at Lloyd’s. Her dimensions 
are :—Length, 350ft.; breadth, 43ft.; depth, 29ft. 3in.; and she will 
carry a deadweight cargo of over tons. There is a short 
poop aft, a long bridge amidships, and a topgallant forecastle, and 
there are ial arra ents for carrying cattle on deck and in 
the ’tween decks, All the fittings are of the most improved type, 
and include five powerful winches and steam steering gear. 
The topmasts are tel ic, to enable the = to pass under the 
Manchester Canal bridges. She will be propelled by a set of triple- 
expansion engines of about 1700 indicated horse-power. These 
have been constructed at the engine works of Messrs. Robert 
Stephenson and Co., South-street, Newcastle, under the super- 
vision of the owners’ superintending engineer, Mr. John Cassells, 
and the building of the ship has been overlooked by Captain 
Hamilton, marine superintendent for Messrs, W. H. Ross and Co, 
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NEW COMPANIES, 


Tux following companies have just been regis- 
tered :— 
nd Onions’ Pneumatic Engineering 
Alldays ¢ acne Limited. 


yt yy on the 18th yal 
yp capital fal of £100,000, in £5 shares, 10, 
which are cum ulative = per nye? sone 


shares, to acquire the b assets of 
Alldays and Onions, Limited, ironfounders, engi- 
neers, &c, The subscribers are: — 


E. Ludlow, Bristol-road, Edgbaston, manufac- : 
A. Ludlow, Wylds-gréen,” near “Bringer, 

pl ‘Bourne Bank, near Worcester .. |. 1 
. Tackley, Edgbaston, timber merchant .. .. 1 
R. Wilson, Acock’s- tg ed near Birmingham... 1 
W. Aliday, Meseey, Birmingham, manufacturer 1 
E. Allday, Knowle, Birmingham, manufacturer.. 1 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 


the first; qualification, £2000 of subscribed 
ag. Unless otherwise determined by the 
in general meeting, the remuneration 

of "t e rd will be £500 per annum, with an 


additional £30 for each 1 per cent. dividend on 
the ordinary shares over 10 per cent. per annum. 
Mr. William Allday and Mr, Edmund Allday are 
appointed managing director and assistant 
managing director respectively. Registered 
office, Great Western Works, Sydenham-road, 
Small Heath, Scukehen, 





English Portland Cement Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £25,000, in £1 shares, to manu- 
facture cement and ‘similar substances, and to 
adopt an agreement with Messrs. Irwin, Hopper, 
and Co, The subscribers are :— 


Shares. 
*R. Morris, J.P., Doncaster .. 500 
Mrs. G. Morris, Doncaster .. 120 
Miss H. E. Morris, Doncaster 10 
Miss M. Morris. Doncaster 10 
Mrs. M. A. Morris, Doncaster 100 


M © 00 oe 
Miss C. Woodhouse, Doncaster.. .. .. .. .. 10 


The number of directors is not to be less than 
three, nor more than nine; qualification, 500 
shares; the first are Messrs. R. Morris, Hy. 
Bennett, A. L. Lister, J. Wightman, ¥ ty Miln- 
thorpe, P. Ewens, and W. Hill Irwin. The com- 
pany in general meeting will appoint remunera- 
tion. The first general managers in Canada, and 
mercantile agents in America, are Messrs. Irwin, 
Hopper, and Co., of Montreal. Solicitors, Messrs, 
West, King, Adams, and Co., 66, Cannon-street. 





Merthyr Vulcan Foundry and Engineering Com- 
pany, Limi 

This company was registered on the 17th inst., 
with a — of — 000, in £10 shares, to carry 
on the business of brass and ironfounders 
and manufacturers of colliery trams, coke oven 
dandies, coke pushers, colliery screens and lift 
steam engines, shafting, pulleys, steel and iron 
castings, and all mechanical appliances for col- 
lieries, ironworks, coal washeries, and coal 
crushers, The subscribers are :— 


E. ee and Co., Limited, 71, map 
*R de Soldenhoff, GE. “71, Mary- -stroet, Cardift.. 


*L. G. Mouchel, Briton Ferry, merchant 
» Merthyr vil ee 
Brussels 


~ 


we S8SSS 


6. Darcey Ben Fey 
N. Ostert, — |. 2.22 
The subscribers denoted by an asterisk are the 
first directors ; qualification, £300 in shares or 
stock ; remuneration, £75 per annum, divisible, 
Solicitors, Messrs, Linton and Kenshole, Cardiff. 





North African Gas Syndicate, Limited. 
This company was red on the 13th inst., 
with a capital of £30,000, in £1 shares, to manu- 
facture and supply gas or other luminant in 
Algeria and other parts of Northern Africa. The 
subscribers are :— 
Shares. 


a 


Henry Milward and Sons, Limited. 


on the 18th inst, 
with s copital ot £80, , in £10 shares, to take 


over the business of Henry Milward and Sons, of 
Redditch, Washford, and elsewhere, and to trade 
as needle, fish-hook, ‘and fishing tackle manufac- 
turers, wire drawers, metal spinners, &c. The 
subscribers are :— 


Shares. 
J. bik. Milward, Washford Mills, Redditch, needle 
¥. ‘Milward, _Washtord “Mills, ‘Redditch, needle 
Cc. F. WT Milward. d, Washford Mills, Redditch, needle 
H. T. vee, Washford Mills, Redditch, needle 
F.V. VY Milward, The Holloway Mills, Redditch 
RJ. Milward, Southmead Mills, Redditch. . 


C. Wenham, 114, ~~ sean Birmingham, 
chartered accountant me as on 1 


The ber of directors is not to be less than 
three, nor more than five; the subscribers are to 
appoint the first ; ualification, twenty-five shares ; 
remuneration, 500 nd annum, divisible. 
Registering solicitor, Spencer Whitehead, 
188, Fleet-street, 


eet 








Bengal Indigo Manufacturing Company, 
es Limited. 


This company was registered on the 12th inst., 
with a capital of £150,000, in £10 shares, to carry 
on business as indigo planters, a and manufacturers 
of and dealers in indigo, and also as farmers, 
graziers, growers, manufacturers, and dealers in 
all kinds of tropical products. The subscribers 
are:— 


*W. E. Medland, Withington, near RE, 
merchant and manufacturer . “6 

*M. A. Herrman, a merchant . eo 

*E. C. Scbrottky, Dresden Sax Pad 
*J. h, Knutsford 

Kiug- street, Manchester, * char- 


tant 

*J. B. Lonsdale, 9, Fennel- street, * Manchester, 

merchant 
*J, W. Radcliffe, Werneth Park, Oldham, ‘mer- 
F. Karuth, 58, Perham “road, West Kensin, gton = 

The number of directors is not to be less than 
three, nor more than fifteen ; the first are the sub- 
ecribers denoted byan asterisk ; qualification, £250 
in shares or stock. The company in general 
meeting will determine remuneration. Solicitors, 


Messrs. Grundy, Kershaw, and Co., 19, South- 
ampton-buildings, Chancery-lane, 


ae 

i 
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THE DEVELOPMENT OF CANAL COMMUNICA- 
TION.—An important step has just been taken 
towards improving the means of conveying heavy 
traffic to and from the port of Bristol. It has 
been felt that the practical closing of canal com- 
munication thas resulted in great detriment to 

terests, removing, as it does, the 
only formidable competitor of the railway. The 
Railway and Canal Traffic Act of 1888 contained 
clauses for the emancipation of the canal interest, 
and a number of gentlemen interested in the 
traffic between Bristol and London have bought 
the Wiltshire and Berkshire Canal, with the inten- 
tion of entering into active competition with the 
Great Western Railway Company. This canal 
leaves the Kennet and Avon Canal at Semington, 

a few miles on the Bristol side of Devizes. It 

coe. Melksham, Lacock, Wootton 

Swin Shrivenham, and Challow to 
the Thames at Abingdon. The Kennet and Avon 
Canal, which joins the Thames at Reading, has 
the advantage of em twenty-three miles shorter 
between London Avonmouth; but against 
that advantage has to be placed the disadvantage 
of twenty-eight additional locks, on account of 
its ascending to a much greater height. The 
Wiltshire and Berkshire Canal is connected 
by a short branch from Swindon, through 
Cricklade, with the Thames and Severn Canal, 
into which new capital is about to be introduced, 
with a view to its development as a means of 
transit, 


Kino’s CoLLEGE ENGINEERING SocreTy.—At a 
recent meeting of this Societ ty, Professor Robin- 





T. M. McGeagh, 21, Bedford-pla: 1 | son in the chair, Mr. Shortland read a paper on 

R Hutehineon, €.i2, ME, Va, ipdestrest, Ken- , | {{Drainage.” 2 divided his aubject 

*. into two parts, dealing (1) with drainage of lands; 

¥- a errs ME. Co ge Hill-chambers, F.C. 1 | (2) towns. He pointed out the desirability of the 

* aecc saat ere, ai — drainage of each; the drai of lands 

H. a Dunstan, 50, ‘Avenue-road, West Ken- epending upon the inclination of the ground. 

+» 1| Mr. Shortland gave as an ounsiien of land 

Hs. ehn, 18, Stockwell Park-road:) 3) [201 Greinage the manner in which the district of 
C. F. Bentley, 5 -road, N., tant 1 








The oe ‘of directors is not to be less than 
| nor more than five; qualification £100 i in 
or stock; the subscribers are to app 


was accomplished, which comprises 
some 50,000 acres of land. The author gave the 
rules as laid down b y Sir John Rennie—(1) That 





the first ; remuneration, £50 per annum each, 
and in addition a divisible sum P equal to £10 
cent. on the net profits of any year in which 30) 10 
per cent, dividend is paid on all shares. Soli- 
citor, Mr. H, C, Eliott, 143, Cannon-street. 





Southampton Naval Works, Limited. 


This company was registered on the 17th inst. 
with a capttal of £274,000, divided into 114, 006 
ype 5 per cent, preference shares and 


60,000 ordi shares of £1 each, to take over 

the shipbuildi — C4 Messrs, Oswald 
ordaun' t! 

cal oe » ol mpton, e sub- 

Ord. 

shares. 


? F. Coates, 99, Gresham-street 
J. Wallis Cox, 98, Upper Thamee-street, ‘fron 


1 
* merchan’ 1 
 —athardbett Leadenhall-street, ‘ ship- : 
ES pees A Stet ir a ae 
1 

1 

1 


“'< number of Sete hush te to ten than 
» Kor more than seven; qualification, £500 
ins seacsed Wee) ~~ samenig vg 
the first ; Messrs, ‘Wilson, Beistows, and’ Carp- ible, 


essrs, 
mael, 1, “buil 





the Ancholme should be straightened, widened, 
and deepened, so as to double its capacity ; (2) 
that the slime be formed at Furaby; (3) a new 
lock should be constructed; (4) removal of old 
bridges. These works were executed, and the 
entire m valley of the Ancbolme converted into a 
rich arable district. The author then showed the 
earlier appliances of the Dutch for whe ob to out 
surplus water by the use of scooped wheels oo 
by windmills. Mr, Shortland then gave the 
ticulars of the drainage of the Lake of Haarle ca. 
Its bottom consists of a rich alluvial deposit, well 
fitted for agriculture. The author described the 
engines, &c., used in detail. He then dealt with 
the construction of drains, describing the o . 
and closed forms, also depth of drains. 
— then gave the method of town drainage, 
escribing the necessary maximum flushing power 
any given quantity of water, which can be 
hi Aen either by a sufficient inclination in the 
cone, or by forcible injection, He also gave the 
dimensions of the main sewers at Finsbury and 
—_ Wall. In the forms of sewers two con- 


necessary—(1) S' consistent 
ang proewiene £ 3 (2) yticioncy of n. 


The rules 
of sewers are:—That all bends 
pd formed of curves; that whenever a minor 
pemnetage cn into a larger one, the bed of the 
be as much as ible above that 
ag Shortland gave the method 
1 Ek 
of sewers, sewer gas a 
bed of c _ ™ 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
ot ee have been “‘ coramunicated” the 
printed tat aa the communicating party are 


ae December, 1889. 
) eens Naits to Box Naitinc Macainzs, J. 
mos Webs’ erpool. 


-» and 


20,036. Macnine for Currixa Cory, A, N. and W. H. 
‘Atkins, Cork. 


=e, CooLina Axes, &., W. Walton, Bishopwear- 


20,0: 038. Przzuxs, W. H. Day, West Cowes. 
20,089. FIRE-EXTINGUISHING ApPaRaius, R. Middleton, 


20,040. Waren Heatina Apparatus, C. R. Siegener, 
Glade 8, ’ 


w. 
20,011. Pewsoiper. J. W. Gillie. North Shields. 
— Viewine Opsects, A. F. and A. St. George, 


20 043. CHALKHOLDER for BitutaRp TaBLzs, T. Thorley, 
Bristol. 


20,044. Nat, J. Blakey, Halifax. 
20 045. PAINT-HOLDER, &€., W. A. Yearsley. St b deen, 
20.046. TRAPPING ANIMALS and Birps, G. ws, 


don. 
20,047. ALIzaRIvE Satta, &&., 8. A. Sadler and A. 
Wolf, Stockton-on-Tees. 
20,048. Whee. for Bicycues, T. Sealy, Dublin. 
= CoxcentTratino SoLutions, D. He: man, Liver- 


poo! 
20,050, Spirrr Measure, T. M. Smiddy, near Malton. 
20, _ Napkin Rio and Hotper, F. A. Walton, Bir- 
m: m. 
20.052, De.ivertnc Tickers, J. Morecroft and J. 
Williams, Manchester. 


20058. WATERPROOF Garments, J. H. Lewis, Man- 

anne: 
Recvtatine the Dratout of Enoines, A. H. 

 Cobbald, London. 

20 055. Doo Mozz.es, E. 8. Gunn, London. 

20 056. CoLLapstBLe Boar. A. Tellier, London. 

20.057 Trotiey, R. Bowell, London. 

20 058. FasTeninc LEATHER Heeis, G. A. Oatway, 
London. 

20 059. Evecrricat Switcues, C. R. G. Smythe and 


E Payne, Sa. 
20 rahe 7 RESSURE Enoines, H. N. Harvey, 
verpoo! 
20.061. Motive Power Enotnes, E. Edwards.—(C. 
Broker, Germany 
20.062. Sunsamns Macurng, H. W: er, London. 
——. Apparatus for WasHina Woot, I. Holden, 
don. 
doy. Lan jane ss Azo CoLours on Corton, R. Holli- 
ay, 
20.065. TROmnIOs and other Bearinos, G. F. Simonds, 
London. 


20 066. Sprino Hook, J. N. Turney, London. 

20,067. Type Gatiey, E. Wentscher, London. 

20,068. ADVERTISING "APPARATUS, P. Marx, London. 
20,069. LrxoLeum FLoor-CLOTH, A. Dintelmann, 


London. 
20, ee Some G. B. Walker and M. Immisch, 
— Hawnpxe Bars for Bicycizs, J. B, Whitgreave, 


20,072 , Fisuixe Hooxs to Bart, A. W. H. 
Girdwood, London. 
= Borrons, ©. B Radcliffe, London. 
4. Lock Link, J. Cowdy, London. 
30, os. Perrer Castor, J. Beazley, New Barnet. 


20,076. Nitrrocenisinc Svusstances, H. Fewson, 
London. 
20 077. Station InpicaTors, H. B. Be , London. 


20, — ExTracrine TagTraTE of Lime, A. Martignier, 
20.070, Buscraic Lamps, &c., R. H. and R. 8. Hughes, 
m 


on. 
20,080. Braces, J. H. C. Martin, London. 
ee. eee Apparatus for Minss, &., J. F. Lee, 


on, 

20.082. a naa by Evectric Licut, R. T. Turn- 

20.083. ReGENERATIVE Gas Furnaces, F. Siemens, 
London. 

20.084. Cooxixe Ranoes, H. M. Ashley. London. 

20, Por ® Hosricouronar Burtpises, W. J. Green, 

20,086. Meratric Packine for Excives, W. Whyte, 
London. 


20,087. Vatve Gear for Steam Enaines, W. L. Wise.— 
(M. BE. Hall, United States. 

20,088. TriconomeTER, R. Brotherhood, London. 

20,089. Steam Encryes, C. Wells and E. G. C. Bom- 
ford, London. 

20,090. Joint Box,-C. N. Russell and R. A. Scott, 


on. 

20,091. Szat Lock, B. E. von Possanner-Ehrnthall, 
London. 

— 2 Junctions for Tcses, &c., G. Guillemin, 


20.093. TaeRapgvtic Maonets, T. H. Hicks, Michigan. 
20.094. Asn Traps, J. E. Jiigerstrém, London. 
20, = — “CONDUCTING CoMPosiTioNs, J. W. Pechin, 


20,06, Demswe am. Verdam, Glasgow. 
20.097. Saws, ©. H. Douglas and B. J. Smith, 


London. 
20, eae BrusHeEs in Borries, G. Musgrove, 


20, =. Cuttine Toor for Lamp Wicks, G. Whittleton, 
mdon. 
20, a ee —— A veatem, eX r 
MBINED METALLIC BEDSTEADS, an 

“i and H. Garner, London. -_— 

20,102. Pap for Horsrs’ ieee, 7 —. London, 

20,108. HorsesHogs, T. Offord, Lond 

20, 104. TREATMENT of NiTRATE at — The 
Roburite Explosives Company, C. Roth, and W. J. 

on. 

20,105. Exectric Batreriss, G. L Hille, London. 

20.106. E.ecrric Batrerirs, G. L. Hille, London. 

a for Burnine Bricss, &c., W. 8. Akerman, 


20.108. Warets for VeLocrrepss, J. W. Hall and H. L. 
Phillips, London. 

“ SHaRPenine Fixes, &c., A. J. Boult —(A. 

Personne, ——.) 

20,110. Comprnep CLock and Berit, A. M. Lane, 
London. 

n hive Coxnectinc Exps of Hose Pipss, T. Sutcliffe, 
20,112. Caest Prorecrors, 8. J. 8. Bucknall and J. G. 
Lancaster, Live: 1. 

as SMOKE Consumina Apparatus, W. Wheatley, 

vi 
20,114. ee Macuines, E. Priddle and G. O. 
ovan, Londo! 
a Gas and other Enores, 8. Ford, 
14th December, 1889. 
=. Se CapsuLes for Meat Extracts, éc., E. Lahr, 
lanch 

20,117. Nox-vinnariso VeLocipgpe Hus, C. M. Emery, 

20,118. Macuines for Maxine Papsr Potp, J. H. 
Annandale, Glasgow. 

20,119. Boots and Sxozs, H. F. and H. Hill, Notting- 
20,120. Inpra-RuBBER Taps, J. Moseley and B. Blund- 
“ese anchester. 

20,121. Ve.ocirzpes, W. Radford, Chilwell, near Not- 


Fenvers, J. 8, W. Edmunds, Birmingham, 
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20,123. Rawine Vouatite Liquips, E. W. Parnell, 
20,124. Cowsracerion of Inccpators, J. A. Evans, 
a F a Rydill, Sheffield. 
ILES, 
“e Denti’ for Iscupators, &c, H. Garland, 


‘kenhead. 
ae. Macaznzs for Currisa CanpBoarp, F. Mathews, 


20,128. Puzztr, R. E. Bancroft, ne 
20,129. Conveyance of MingeraL Warer Borries, 
F. W. Brock, Bristol. 


20,180. DRawixo Pers, G M. Asher, F anal ieee. 
“lente Boxes for Serrixe Hens, W. N. Lane, 
132. Rer.ecrinc or ag for Trapers’ Wrxpows, 
or A. Dunkerley, London. 
20,133. FrictionaL CxivutcHes, E. Wigzell and J. 
Pollet, London. 
20,134. DupLex Sarery pwanne in Norge Pepa 
Action, J. Shaw, Loi 
20,135. Acetic Acip, J. E. ". Johnson, London. 
20,136. ApyusTaBLE CANDLE-HOLDER, R. Gerlach, 
ndon. 
20,137. Brercues, A. W. Spencer, London. 
20,138. EnaBLinec Persons to take Exencisg, E. F. 
20,189. vee G. A. Siegert and W. Diirr, 
139. Pressure GavcE, ani . . 
London. ; 


20 140. Paps, &c., for Human Usz, R. J. Kent, 
London, 

20,141. Fire Exorves, A. W. Mooreand F. O. Heinrich, 
don. 

20,142. Carriaces, &c., H. Kinsey and W. Usher, 
London, 


20,148. PortaBLe Heatine Apparatus, A. J. Boult.— 
(D. Terelle and T. Pechiéu, 

20,144. Gas Burners, T. P. Righy, L London. 

20,145. Spiwwino Frames, A. J. an ae ) 

20,146. Waeet Tires, A. J. Boult. -(G. Kellner, —. 

20 147. AcoLomeratine SucaR, &c., A. Boult.— 
(8. Touyarou, ———.) 

20,148. Fire Grates or Stoves, C. E. Thompson, 
Manchester. 

20,149. Cast or Moutpep ArticiEes, A. J. Boult.—(L. 





20, d 

20, 151. Wasnxe Macures, T. Bradford, London. 
20,152. Pranine, &c., Toors, J. Martignoni, London. 
20° 153. Reservoirs, Vv. A. Godinet, London. 

20,154. Tacks and Nais, Cc. , London. 

20,155. Dyzme Woot, &c., F. Rhodes, Huddersfield. 
20,156. VENTILATING Sewers, 8. Minty, London. 
20,157. a and Rearinc CHICKENS, 


r, London. 
20,158 Selene Trace Hock, R. V. Cater, London. 
20,159. Sarery Garment for Usz on the Water, 
C. L. F. Krieger, London. 
20,160. TeLescoric Device for Lamps, A. Wahl, 


on. 
20,161. Gas Morors, F. Diierr, London. 


20,162. DesiccaTinG APPARATUS, A H. Hobson, 
on. 

20,168 Propgtime Tricycies, &c., by ELxctriciry, 

T. Machin, London. 


20,164. Automatic SprinK.ers, A. F. N: 

20,165. Reciprocatiyc Prope.iers for 
Bg London. 
20,166. Positive Motion Gear, J. T. W. Schubert and 
C. G. A, Frederking, London. 

20,167. QuapRants for Spixninc, T. Watson, London. 

20,168. Pirze and Reep Orcans, J. Hamilton, 
London. 

20,169. ~~ sama of Steam Boirers, W. Malam, 


20,170. , ay Mills, Sheffield. 
20.171., HonsistoEs, ’E. Rochester and E. Dejean, 
mdon. 


le, London. 
ESSELs, 8. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 





413,827. Rack Rait ror Mountrarn Rartways, H. EB. 
Ludwig, Berne, Switzerland —Filed May &th, 1889. 

Claim.—A rack rail consisting in a bar of wrought 

iron or steel having hollow projections formed thereon, 
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which “nd closed at the sides and the top, and which 
constitute gear teeth, substantially as described. 


413,904. Stipeway ror CrossHeaps, V. W. Blan- 
chard, New York, N. oe April oth, 2 1889, 
Claim. — 2 a for an engine, 
which are adjustable voxticaliy and pea sub- 
stantially as described. (2) The combination of the 
frame, the vertically and horizontally adjustable slide- 
ways, and the screw bolts, jam pom and endwise- 
adjustable gibs, substan’ as described. (8) The 
combination of vertically horizontally adjustable~ 
slideways, the supporting frame, screw bolts ees 
through the cheeks of said frame, adjustable gibs, and 
lock nuts, substantially as described. (4) In combina- 
tion with slideways which are verti trans- 
versely adjustable, means, substantially as described, 













: cy ZL 


= ae 


for adjusting and locking said a for the pur- 
pose specified. (5) In the combination of the recessed 
iota with laterally-adjustable screw bolts and 
() The. sajugabe ib, the suppor ving angular 
e sul r 
oo, the angular slid: cl Wand F fort 
give CO and the bolts and F, for locking 
said —_— substantially as d lescribed. 
combination of the sw having angular Shes, the the 
slideways B, su thereon and slotted substan- 
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=< 
tially as described, ZO and the locking 
Laity aed wate, oft buvetantialle emaeseribed, 
“set be Exoive Bev, VF. W. Blanchard, New York, 


—Filed A: 11th, 1889. 
Cain) An pati t, 
as descril 
t on one 
on said 

















substantially as and for 
The combination of the 
one of said stan 











same, and intermediate connections for said braces, 
Oe ee ee oe er 0 pups 
cified. ( i Bi 
constructed substantially as described, a shell Hq. 
secured to one of said standards. braces and tie rods 
for the same, and the intermediate connections for 
said braces, all as and for the purpose specified. 


413,920. Srzam Encine Cyiixper, V. W. Blanchard, 
New York, N.Y. —Filed April 13th, 1889. 

Claim.—{2) "The combination, with the annularly- 

recessed heads and the thin tube confined between 














“the same, of the semi-cylindrical flanged supporting 
shell sustaining the heads, substantially as specified. 
(2) The combination of the tube, the annularly 
shouldered and recessed heads having inlet and outlet 

steam passages fitted on the ends of said tube, and , 
the confining bolts therefor, with the supporting | 














semi-cylindrical 


caning The 
































poles in inductive relation to the armature conductor, 
an interior secon field-magnet, the polar ex- 
tensions of whlch are between the poles of the main 
Re magnet, or coils — said oa 


armature w 
exterior field magnet em acting to polarise 
armature core, a y field magnet within the 
armature for upon the poles induced by the 
exterior — and then in turn creating other 
poles to be reacted upon by the exterior field magn: 
and vice versa, a single external source of curren 
energising one of the field magnets and coils in 
relation to said field magnet, and connected 
to magnetising coils upon the other field magnet. 


oes am. BEARING FOR bameth, C. B. Hyde, Bath, Me. 


iled May 7th, 1859. 

Cisien A for a shaft, provided with a 
vertically movable chair having formed in its upper 
face a cylindrically-curved seat concentric with the 
shaft, and areme brass fi eo consisting 

cd a etna substantially 4 
Secorined, 2) A shaft oe well —~b ~ e com- 
bination, tite’ a pillow block, of a chair fitted to move 
vertically therein and having in its top a cylindrically- 
curved seat concentric with the shaft, a cylindrically- 
curved removable lower brass fitted within said seat, 
and a cap provided with an upper brass, substantially 








as described. (3) The combination, with a iow 
block having a square recess, of a flat-bottomed chair 
fitted therein, a semi-cylindrical brass seated in a 
semi-cylindrical hollow in said chair and provided with 
notched end flanges, a ca| or my 0 own toward the 
chair, and liners between the chair and the 
a substantially as described. (4) The combination, 
with a bearing sited with a semi-cylindrical seat, 
of a semi-cylindrical brass seated therein having a 
ve formed in its outer face, and means for supply- 
e water to said groove, substantially as described. 
oy The combination, with the chair D, “a the brass E, 
—_ with the external groove 2, and the pi 
K Kl, inserted through the chair and terminating 
adjacent to said groove, substantially as described. 
414 224. Tor Roit ror Sprsnmsc Macuines, W. 7. 
Kellogg, Cohoes, N. Y.—Filed March 14th, 1888. 
yey -(1) The combination, with a tu’ tubi 
and the spindle of a top roll of a spinning machine, of 
a pliant and elastic washer sprung on the end of the 
spindle, substantially as described, and for wed ae 
specified. (2) The combination, with a tub 
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formed with counterbored ends, and the spindle of a 
top roll of a spinning machine, of a pliant and elastic 
washer sprung on the end of said spindle and arranged 
under the projecting counterbore end of the boss, sub- 
stantially as described, and for the purpose speci’ 

(3) The combination, with a tubular boss formed with 
counterbored ends, and the spindle of a top roll of a 
spinning machine, of an india-rubber washer Cc, 

arranged on the end of the spindle and under the pro- 
jecting counterbore end of the boss, substantially as 

described, and for the purpose specified. 














pees 6, inclined shaft 9, crown-wheel 10, double- 
anged head 11, false head 12, & collar 14, plunger 16, 
cam yoke 17, cam 18, : oa ied 19, | setae 9 shear 
oe and stationary blade 22, being 

cted, arranged, — operating int manner 
onal - the purpose desc! 


414,240. Basket ease For Bitce Water, H. P. 
Norton, Washi: 


inner skin of a 
ung to said inner skin, 
having its top flush therewith, and a non-return valve, 
substantially as set forth. (2) In combination with 
the inner skin of a vessel, a basket strainer su 
in a suitable casing with its top flush with said 
inner skin, and So eee seat in 
the lower portion of said bstantially as set 
forth. (8) In a vessel having an —— and an outer 
skin, a removable casing hung to said inner skin and 
flush with A. surfaces and a basket strainer 
located in said casing, in combination with a spring- 


GEO) 





actuated metallic non-return valve having its seat in 
said and below said strainer, substantially as 
set forth. (4) In a vessel having an inner and an outer 
skin and a drain pipe located between said skins, and 
an opening connecting the inner skin with the drain 
eee Se the ag of a removable casing rae 
said casing having flanges u 
which It" it is caapeted and which lie flush with The 
Upper surface of the inner skin, a basket er pro- 
ed with a dished or conical bottom, et a metallic 
non-return valve with its seat located in 
and below said strainer and na retained - a 
position by an adjustable spring sufficient to 
sup} — the weight of said valve, #4 tially as set 


414, ore. CuTTeR-HEAD For Matcainc Lumper, C. B. 
Zimmermann, Syracuse, N.Y.—Filed February 4th, 


aan. —(1) The combination of the cutter-head A, 
iovued with laterally-projecting arms aa ra having 
ht radial faces, and the cutters C CC, curv 
slightly excentric in relation to the axis of the cutter- 
head and formed with the shanks ¢ c c, and seated 
thereby on the radial faces of the aforesaid arms and 
braced by the ends of said shanks —— = the 
cutter-heads, substantially as described and shown. 
(2) The combination of the cutter-head A, formed 
with laterally-projecting arms a aa, having straight 





radial faces, and the cutters Aen CC, curved htly 
excentric in relation to the axis of the cutter-head 
and formed with the shanks ¢ cc, and seated thereby 
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Dec, 27, 1889, 
— —$—$—— 
on the radial faces of the aforesaid 
by the ends f the afesennid arms Py tye J 
the cutters at points in range with the nearest 
outer faces of the cutters, sul described 
and shown. Maroy tread tock Va alt ope 


linder provided 
eat insulating ine sy treed in = 
with the parts of the pO orgena! and a coating of oi! or 
other non-conductor of heat applied to the heat insulat. 
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ing surfaces, substantially as specified. (2) A steam. 
engine cylinder provided with internal heat ra } 
surfaces formed rts of 
cylinder, san pacers as described. (3) A ne 
ope mg J poet —_ oye heat iasulat- 

surfaces of grap ‘orm: es with th 
parts of the cylinder substantially escribed - 
414,541. System or peg ee Distarporiox BY 

ALTERNATING C Wes 

ony inty of Middlesex, England: —Filed Sao 16th, 


Claim —{1) The combination, with a source of alter. 
nating electric currents and a circuit therefor, de a 
generator of counter clectro-tnotive force, consisting 
of a laminated core of soft iron closed upon itself, the 
lamina g insulated, and coils of wire wound 








—_ said core. @) The combination, with a source of 
ternating electric currents and a circuit therefor, 
| @ counter epetee-castive force generater consis 
soft iron closed upon itself, the 
, and coils 


of a laminated core of 
laminations being 


of wire wound 





= said core, the length of which included in said 
reuit being adjustable. (8) A generator of counter 
pa no furce for alternating electric currents, 
consisting of a —_ core com of laminw of soft 
iron pam te} from each other, and coils of wire 
wound thereon. (4) A device for generating counter 
electro-motive force under the a of alternating 
electric currents, consisting of a closed core of soft 
iron and — of wire wound thereon, said core bein ng 
in a direction approximately parallel wi 
the —_ direction of the lines of force established 
therein, and insulation between the laminz. 
414,727. Apparatus FoR THE MANUFACTURE OF 
Giasswarr, H. Schulze - Berge, Rochester, Pa.— 
Filed April 29th, 1889. 
Claim.—An apparatus for reheating g’ 








su rod located in such position as to place the 
gone ost article eupnertes Ss by itin front of the tile, sub- 
tially as ap the purposes described. In 
pom for reheating glassware, the combination, 
with a garth rod revoluble and’ sliding in bearings 
to the glory holes, of a collar 
upon the su g rod, connected to an axle by 
levers or links and a counter weight to facilitate the 
slid ion of the sup rod toward and 
away aa 7 ord hole, substantially as and for the 
purposes di 
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Rox al Indian Engineering 
“hey fee COOPERS HILL, STAINES. 


The oornss of STUDY is arranged to fit on 


Engineer ttt for y eudants ill will be p Indie ee the waenien. 
ioe 













ay on the ote ra brats will Dotter r Six 
for Gomes ‘in @ Indian ic Works Department 
Two in the cna Telegraph De, t. 
wo in the gulars, applyto the SECRETARY, at the College 
India Office, Whitehall, 
19th December, 1889. 
By y Order of the Secretary 
OF ee cat FOR INDIA IN COUNCIL. 
e Director-General of Stores for India is pre- 
pared to E eon’ FENDERS from such persons as may be 
willing to SUPPLY— 
1, LOCOMOTIVE TYRES. 
Hi CARRIAGE and WAGON TYRES. 
3. SCREW COUPLINGS, &c. 
conditions of contract may. be had on ication to 
ur Director-General of gg = hy ndis-office, hall, 8.W., 
tnt Tenders are tobe left at h office at any time before Two 
o'clock as ae, Oe 7th January, 1890, after which 
receiv 
no Tender A. ABERCROMBIE JOP. 
C1566 rector-General of 








(rystal Palace Educational 


a ie 4 
The NEXT TERM of the SCHOOL of PRACTICAL 
ENGINEERING will OPEN on MONDAY, JANUARY éth. 
(1) Mechanical Course, (2c os coring ar preteen, (3) 
: ~-_— Section, Electrical ring, 
Prospectuses yzantine 


ye the ane 
Court, Tee iS SHENTON, F.R Hist.8., 
cust 


‘Superintendent Educational’ Department. 
armouth Local 


Board.— 
CONT. 


TO RACTORS. 
TENDERS are invited for EXTENSION of the 20in. 
Gast ot OUTFALL SEWER and WORKS connected 
there’ 

The whole of on warn oh bo te fae waters, 08 a length 
of abont 300 yards below low-wa‘ 

Plans an. specifications may eo seen at », -room, 
parmouth, and at at the offices of Mr. Thomas Roberts, Assoc. 


Portmadoc. 
Bills of quantities and forms of T will be supplied by 


“Tetum to pal sending bons ae of ay *, which sum will be 


“Tender for Sewer Extension,” to 
ve cent to me bot inter than ‘Fen am on Friday, January 








ihe. lowest or any Teuder b+ not necessarily be accepted. 
RGE we ae Lew: 
Dement] Borie Wales, 
December 17th, 1889. C1530 





of Stafford —Wanted, a 


(Jount y 
- got OF MAIN ROADS. 
to send 


x, Aidat. 








in 0 
oni, ples. of monials, to the Clerk of County 
Connell ea med od Ly furth ca 
 Onlel Seaverer cr pope 0 that the 
a are senna not of January next. 
The inted must practical know! 
of and experience in road He will be uired to 


have an jtafford. He will not be 
permitted to undertake any other appointment, nor private 


practice, 

The Salary will be £300 “Salary of his Clerk On , Which 
a Travelling xpenees, ch 3 Rent, 
an other 

The e Surveyor will J have the m tnd ‘ 
subj report and confirmation the Main Roads and 
rides Committee) of all +‘ pK 








jubordinates, 
xed in consultation with the 
No Superannuatio B $5 Runsion will bo sttechod to the office, 


intment is during the pleasure of Council 
subject ® termination on Three Months’ Notice on either 
side, which may be given at at any time. 

Canvassing of Members of the Council Mammy ag hem | 
friends, whether pemenaity or by letter (except by printed 
pny ae testimonials, if any), is oul with disfavour 

The Surveyor will be required to enter into a Bond for £500, 
ply 5 enema due performance of his 
.U 


The Main Roads Committee hope and e 
that the 
ote eon 7 ited will enter upon the duties 


B.—The pon bey of the roads, whi vary, is about 
00 niles Cy of about 60 ‘mls bw. > Oreen Authority 
Diserots who ha’ ae on but the 
condition of whieh the Surveyor will J 
MATT. F. BLAKISTON 
lerk of the County we su 


or appot 


_ Stafford, December 17th, 1880. 


City of Liverpool.—City Engi- 
ell of the City of Liverpool are about to APPOINT 


e Coun 
aciy et pe 
Qoiaer bee 
requ 
onal duties as may time to = be 


By the Coun 
Ay his whole time and attention 
his office, and will not be allowed to take any 
rm A or hold ‘any other appointinent, aad nae 
a employment w' 


received by fag Ke Lent 
» as a wi 
Will have ty be paid te a \tness wey in any other capacity, 
Compromaene mt will be held during the pleasure of the 
Candidates must either be cengong 8 = Amatone Members 
of the aeaeate of x Cove Sage neers, or hold licenses or 
in e m some me university of ae Bo Kington, 


Preference ‘wil b be given 
forty years 





qT salary be £850 annum, with an annual increase 
of £60 unt it reaches £1000 per annum, ad wi will be sul to 


8 contribution of 6 per cent. to the su uation fon 
ue od Engineer will be req to reside in the city of 
Pi of duties may be had at the Town Clerk's office. 
A stating 
fessional quali: ons, accom, ache fe. e 
% ‘Appointment of City Engi oe d to the Chair- 
man of the H 





Office, Munici, 
Offices, Dale-street, Li ok later than Five oalock pin 
yummy my 1889. 
t has been’ made by the Council a 
sent to every applicant. 


GEORGE J. ATKINSON, 


Municipal icipal Offices, Lt verpool, nana 
(jreat Western Railway. —The 


Directors of to_receive 
TENDERS for — SUPPLY a wkoueHt TLRON GIRDERS 
Py in the construction of a Bridge near 





te Brynmenya Pa South Wales 

Plans and specification may be seen, a freee, of Pendar 
obtained, at the office of the so cor, ut the N on, 
Tenders addressed to the em ed. outaide 


« Tender for Orders," will be received on or before Tuesday, 
eay bankas The Directors do not bind themselves to accept the lowest or 
J, D, HIGGINS, 


Paddington Station, Lond 
10th December,'1800, 





(jity of Liverpool. — City 
ENGINEER'S DEPARTMENT. 


TENDERS FOR J utd SUPPLY e MATERIALS AND 
TION OF WORKS. 


corporation exp reo receive 
TENT DE the SUPPLY of YF STORED and Mt MATERIALS, 
and for the EXECUTION of WORKS as may from time to 
time be ordered ing the ed ending 3ist March, 1891. 
Intending g contractors can obtain further iculars, forms 
= ap en in writing, : aaa 
City Engineer, Liver- 


BY GEORGE J. ATKINSON, 
Municipal Buildings, Live: 1, W. 
rt December, is 4 


Clerk. 
C1549 





is Highness the Nizam’s|‘= 
GUARANTEED EHTED RAILWAYS COMPANY, 


A Diguctove Py en otity thet th Sete 
wa m a are 
a vant ke the oY SUPPLY’ and 


to TEN ERS. 
IVERY of 


WHEELS and AXLES, 
ax E-BOX 
AGON BEARING SPRINGS, and 
INDIA-RUBBER G00. 
-! per drawings, to be seen and po at the Company's 


ice. 

Tenders are to be delivered, in sealed envelopes, addressed 
to the Secretary, marked “Tenders for Wheels and Axles” 
(or as the case may be), not later than aoe, it —— the 
3ist Desusbor, 1889, at the Offices of the 

The form of Tender, copy of the speciteat on vend general 
conditions of contract may oO! ned at the ergs 4 
Offices, on payment of 6s. each, which sum will not 


The givesters do not bind themselves to accept the lowest 
Se By order of the 
or: Board, 
. W. G. HALL, 
Secre' 


Offices of the Com 
Winchester oe 50, Old Broad. street, E.C., 
Londo! Sth December, 1889, 


Lenecs County Council.—|* 


, mporeto LIGHTING INSPECTORS. &c. 
Council is about to APPOINT an 


C1532 





duties as the Council may requ 
on with Electric Lighting 
of £2 a week, iS athe 


Aye to perform in connec- 
bi also an ASSISTANT 
and act as the 


offices wil 
leas Council, and the holders will be 
to give their whole time to the duties, and will not be lowed 
ro coeney 9 r paid position, or to carry on any other 
marked on the outside 


Slications, 
Meter Inspector,” “ Electric Works Inspector,” an 
j stating age, and bw containing 
of 


respectivel: De gy my 

q d “ As- 

of quali- 

Pp PP must, with copies 

jals attached, be addressed to “ The Clerk of the 

London County Council, Spring Gardens, 8.W.,” and be de- 
not later than 





livered here ve p Tuesday, 
of Jan next, after which time no application at 2 par 
ceived. application which does not contain all 


ticulars above mentioned, “onan — in any other oan 


to com te with ~ af A is advertisement, will not Hs 
H. DE LA HOOKE 
Spring Gondene, S.W. Clerk of the Council. 
December, 1889. C1543 





we Corporation. — 
ND WATER DEPARTMENT. 
The Committee desire TEN DERS for the SUPPLY of a New 
STEEL BOILER 2ft. long, 7ft. ae. » Lancashire type. 
Full ee on application 
WILLIAM A. VALON, 
Engineer. 


| al of Old Rails.—6000 Tons of 


old worn IRON RAILS are OFFERED for SALE by 
bas 2s Swedish Lee Se a | Rail 
weigh about 30 kilos. per 





made of L ron, 
Ca ay Saaie, Seay 64 mactrense te 


in shorter 
Galivened to the buyer, free in railway trucks, 
Vartans near Stockholm. The lot 
ust be paid for and removed before the Ist July, 


"Peat fr the rsa be cash 


in 
before the delivery of each ye in addition to wnioh thet buyer 
poy © wtp pew inistration, as a security for 


the ful of co ‘approved secur 
of 10 per cent. of the purchased 


contract. 
Sealed Senters : ‘ whole or 


to the nye og 
upon signing th 
of these rails, . stating 
- —— by the —_ State 
uy anuary 2nd, 
asevation at Sysei ei seeeave notice not later than the 


7th January, 1890. 
ROYAL STATE emenimeccems . 
Stockholm, November, 1389. C1231 


he Indian Midland Railway 


COMPANY, LIMITED. 
The Directors invite TENDERS for the SUPPLY of— 


1, SMITHS’ REARTHS 
z yo) me LORRIES 


4. SPECIAL W.I. TIE BARS 
Specifications and forms of Tender, and information in 


t to the same, can be obtained by personal ay veatien 
at this office and u : Usual charge 


upon payment of the usual e for 
specifications, which payment will not be return 
harge pies wii 


dra age will be unnde by the Consult- 


Engineer. 

Se in sealed envelo i mame’, “Tender for Hearths,” 
or as the case may be. at this office not later 
a Twelve o'clock noon on n The y, the 2nd January, 1890. 

do not bind themselves to accept the lowest or 


R. A. FAYRER, 
No. 3, New Broad-street, E.C. 


seorete cia 
To Perforated Copper 


. 

Tube 

MAKERS.—The a _Hoatee mdenser Co. require 

TENDERS for 8in. PERFORATED COPPER 

TU BES.—Particulars on application ab at their London office, 16, 
Great t George-street, W Westm minster, 8. P5090 


Republic of Chile—J. 1 Henry 


et forall Ms, lust CE, ae, Be. Civil and Consulting 
pore ‘or all ma\ rs concerning Rai (speciali 
— oes curves), Bridges, Nitrate Grounds and 





any Tender. 








grants and general work whi terest 

itish manufacturers of locomotives, ing | 
—_ railways, tractors A 

sematien premeuy obtained cable, ABC code. le 
address by all routes : ti Santiago de en TR 
C. Serrano, No. ww, Office for .Paten' arks, 
Des &eo, Clé16 





The ¥ Waterworks Committee ot 
anchester Copenticn are geepered receive 
SAMPLES a PORTABLE STANDPIPES with ETERS 
PORTABLE METERS, for watering streets 


ad. a 


Chai 





Prices, th “ the 

aterworks Committee, carriage Mr. 

T. H. G. Berrey, C E., Watersorks't Offices, Town ‘tial, Man- 
chester, on or betore Tu bg = the 31st instant. 


ly order, 
* JOSEPH HERON, 





Town Hall, Manchester, ates | 
‘December 4th, 1889, C1426 
anted, a Gentleman -with 


to JOIN Advertiser + ae in ESTA- 
BLISHING a ‘genuine BUSINESS for mani sree HY 

machine.—Address, P528, Engineer Office, 
16 Strand, tendon. P528 


Wanted, Working E E ngineer, to 
air ENG 


take entire CHARGE of ES and Three 
Jee aS — Apply by letter, ENGINEER, 34, » Calon eee, 


z 








W anted, First and Second 
: ENGINEERS in a Factory in London. bag Png pie 

u 
age ge enclosing testimonials, to P6527, aor 


cranes. = eaiy 
Foreman. Moulder 


neer Office, 163, 
W orkin 
WANTED for Small Foundry in the country Prema r 
ing six hands. State , Wages req , and particulars 

past experience.—1541, Engineer Office, 163, Strand, "London. 


Wanted, for S. America, an 


ee et of good | anamery and ae as 
MANAGER of Im Business in S 
Selary goed Gaeta, esti aoae oa of new work and 
rongaged in Mgr EAMRISY asad apyty. 00080 fa te fal 
in sugar machinery apply. a 
actualy ap) testimonials, © AB. Gy 8, St. Jam 
ming London, 8. 


Wanted, a Practical, Ly 


or MANAGER rd small Eng 

and aiiwegnte, Beshness; must be a 

EAT in e and eee of taking pan fo ey of 
has had some experience in 

oe and thr thrashing machines pref —State age, salary, 


&c., P5l4, ineer 
4a, London. 


514 
Wanted, Partner who can Invest 


FIRM Pi --g food sey nd rapidly-d abe amy a —='g 4 
a le, an jevelo, ness, 
e charge of E sercal a yk 
pnb investigation, and swe well repay capital an d services 
—-e — Address, A., 283, Prescot-road, b Senay, Sever 
poo! 


























anted by a Thoroughly Prac- 


roan Ly pertenes page i — as SaeER AS, 
(great experience in mi <n uges, an 
tool-making) near London.—G . ms? ~*~ 


Station-strest, Stratford, London, E. 





3] Wanted, Re- e-engagement by an 


experienced Eo htsman as MAN- 
AGER Fe MESISTANT OMANAGER in or General 
Works. — Address, P529, Engineer OtBee. 163, 

Strand, Lonion. P529 


A Civil Engineer (Assoc. M. 


Inst. C.E ), who has been engaged on works of consider- 

able magnitude in the North, is d us of a PARTNERSHIP 

in London.—Apply in first’ instance to C.E., care of 

Windle, tees ell tctoad wan te! 1, Great Queen-street, S.W. All 

communications ted as strictly confidential. P5265 
Gentleman, 


A RIENCE in General 


INVES? s ——_ ya gt where 
, 163, {tat London. 


At New Year.—Situation with 

PATENT AGENT or ENGINEER, near Birming! 

or London ; aoe Draughtsm: Sinan oe —— 
come Geraian, S000 unts.—O. R., 1, — 


°| A dvertiser (30) Desires Engage- 


MENT. Bg me in OFFICE WORK. Good corre- 








with h large Expe- 
ork, desires to 
is sentir t ag > aa be em- 


= See 








ate se ts, ‘En Fay tog ay mir 
dress, neer ice, tran 
so - uaa Page” 





A Thorou ighly Practical Engineer 
DESIRES echenane abroad ; has consider- 
able experience in brewery, surar refinery. and gi 


Fistimate Clerk Required | b 


MACHINE ueeeee potedag specialities. ll 
have to travel occasional) Rigid. fh mproving situation 
to competent man.— stating experience and 
requirec, 1475, yuan. — Adres, 163, Strand, London. 1475 





bigs erienced Drau 1ughtsman 
GInED ie IMME ATELY. also be practical 
gy agg machinery preferred. 

egy bn yy required, 1560, 
Engineer oy peg 163, Strand, London. C1560 





Flectrical Engineer, with Con- 





oo, in the fitting wp of are and incmsdascent lam 
in ti ng wu @ a and incandescent Pp 
pay both in Englan ont and on vessels, on oe 
find EM YME or ‘would join a well-estal 

WORKING PARTNER; ‘erences. — 


; ly, 
letter, to ENGINEER, care of Messrs. Ravenscroft, rt a 
Woodward, 16, John-street, Bedford-row, London, W.C. b 


Flectrical Engineer.— Wanted, 


take the ENGINEERING MANAGEMENT of an 
ELECTRIC” LIGHT COMPANY soppiying 's 4 district is 
London from cen stations under mal order, an 
ELECTRICAL ENGINEER having a thorough knowledge 





of mechanical engineering.—Address, stating age, ex, re, 
and terms, and enclosing oh abstract of testimonii m or 
before the ist January, 1890, to ELECTRICAL ENGI EER, 
Messrs, Street, 30, Cornhill, E.C. C1539 





Foreman Moulder Wanted (Non- 


society and abstainer), used to agricultural and machinery 
work.—Apply, in own writi stati unde, Shrews a 


experience, 
Ge required, to THOMAS CORBE 


, {ronfounder, 





Foreman Boilermaker.—A Really 


good MAN WANTED, a —— 
boiler ee: both new and old work. A g@ rth 
oe for a good man.—State age and experience, ith mone 


monials, and wage ex 
ENGLISH, and CO., Marine 


be 
'H, 


C1522 


oreman Boilermaker.— Wanted, 


a first-class FOREMAN for a nagnone pre tanning 
~~ the hi highest class Lancashire work ; be steady, incius- 
oe men; no one 
need app! apply who has not held a similar situation to the satis- 
his employers; the works are fitted with the most 
ppraved hinery.—Address, stating age, and where 
ith or copies of testimo: 
1546, a Rnsinees Oakes i 163, Strand, London. C1546” 

















nvestment and Occupation.— 
are desirous of forming our business 
pach situated Lea nang inten a LIMITED 
add a Dory ch to — 
GENTLEM AN whe would IN EST u) 
commercial ~~ 


keep the concern 


20 per cent. can be 
givea.—Address, 1520, 


i (Thoroughly Practical) 


pact as 
oo sar a upon. Satisf 
pended Omice, 163, satay Pe London. 





WANTED. One capable of designing, fitting, ‘and 


P wages 
~—¥ and when disengaged. Poumanent em: loyment.— 
Apply, F. PELRSON, Accountant, Cove a P67 





LO 





entry. 
i eerarten peepee eettine 


MAN 
ENGINEERING WORKS 
et French Cm ties oh ned eighteen 
ce in bm in Lancashire, 
with designing out 
of 
163, Strand, London. 


artner. — Wanted, a Good 


ical PAR’ He in an old-established bey! ingens 
and BOILERMAKERS’ WORKS in Salford, near Sh 
—Address, X1351, jn Office, 163, Strand, ae, X1351 


Parents and Guardians.— 
'S can receive snes: TRAINING for ENGI- 

















NEEMING APPOINTMENTS from an engineer of great 
Gaining b oy = hag * ith ba te ~~4 
ences. —A: DIRECTOR, 65, H 63, ee —_ 
Partner Wanted in Engineering 

WORKS in Staffordshire —£5000 ae ae ts 


More Me oe — to aay se of _ i. 
energetic man, to e part in Someeuael — Adres, 
1491, Engineer Office, ie, ‘Strood. London. 


rn Engineer Wanted, to 


Bs entire CHARGE of ENGINES and MACHINERY 
d Cement Works; must have been to m: 
mons Lye men. So a toa ee good man.—. UB 


by letter, stati: 
RENT CEMENT WO! WORKS, ‘Nyleaford, Kent. 














eneral engi- 
neering work, having occupied a responsible fion as chief 
peer ina ‘London beowery: fi Pan 


rst-class as to 

ability, &c.—A , W. G., Messrs. Street, 30, — BC. 

Qimil Ei Engin neer (27), Experience 
ome and Pred, Waternora —y = Railways, I 

tion, Estates, aon buil dings +f iplomas and refer- 

ences ; seeks RE-ENGAG bent i home ceuoneins preferred. 

—A ‘Address, 1 1526, Engineer Office, 163, Strand, London. ©1526 








Draughtsman or amet with | 3 


twelve Rg oHy pene in high-class ssnaine, 


[ihe Chief Draughtsman of an 


rt firm of high —_— is OPEN to an 
APPOINTMEN Thoroughly ienced Ineer and 
first-class draug! hisman.—P516, eer Office, 163, Strand, 
London. P516 





rT Machine Makers or Exporters. 
es 


present secretary and le bureau to 
ne Soe WANTS = S CHANGE ents POSI- 
TION oo vend of this Ex ive experience in all 
classes ot machinesy, | be gy wom textile; “aoa ae and seller ; 

and Italian corre- 


per, ‘shorthand writer, and draughtsman; 
firms for the last. seven- 





teen years. — tet nob P369, Engineer Offics, 163, 





Drivers. —Electric 


loco., mill d electrical work, desires E Reinga 
in London.— & mT Clova-road, Forest Gate. Toondent; bookt-tow kee 
D228 htsman Wanted, | Loan 
eA font with Siemens Les furnaces ond 
steel a ary work. Applications treated in strict confidence. lo En ine 
Tay by letter, giving iculars and Teferences. to 
Darlington Forge Company, Limited, Dar! a 


n. 
C1518 





raught htsman——Wanted, a oe 


mps, sans RAD quaing, & ing work. 
~ sat Sonck, seating experience and 
——— - at once, ing experience an 
PlaGorT and CO., 


THOMAS Atlas a 





, ane 

£150 

references, 

ing Works, 

Des neer, r, Experienced in the 

and ent of saw mills, or as 

EGE ot “highest references SFENGER, 

Carlton Colville, Lowestoft. Pol 





ANTED, at once, at the Smallpox Hospital 
- —— 


Norfi 
where euch forthe dal duly filled 
three testimonials of p oewarngt 3 
noon on Monday next, 23rd Decei 
18th December, 1889. 


e, must be 


pation by opie 
C1535 


*.* For Continuation of Small Advertisements see 
Pages I1., IV., XXVII., and L. 








For Index to Advertisements see Page XLIX, 











n 


THE ENGINEER 














Y oung Gentleman, 26, L 26, Licentiate 
Re re Eo to em 2s 
abilities in REPRESENTING nS, teens ise =s|— 
references. —Address off 

Hoaqen, 20, Lidge, Belgium. 


A ees Wanted b Mara a First-class | geferee 
MAN eee eee Fil in the north-east district, 
with a Engineers, Shipbuilders, 
coment Chemlosl Mas eee. &c. None but first-class 
—_ Le se — Address, P1383, Engineer } 














Fer Sale, 10in. Locomotive, by 


a Wardle, and Co.—Apply, WHITE, 60, 1 





=. Sale, on Hire-Purchase. — 


pee ee of all Se | is SUPPLIED 1s3, 
ROWLAND co. 
London, E.C, Write tor “8 irae” 


For es Blast Furnaces in 


3 three fe at work 








pa Wanted, to Push First- 


class MACHINERY OILS, commanding a large and 
successful sale. Liberal commission.—Address, ‘Box 2, | 
office, Liverpool. 


Agents Wanted by Old- 


ABLISHED Firm for TOWN and COUNTRY: | wee 





and cart greases, solidi! a od — belt 
syrups and boiler Scale removing —~ we ee 
t omens post trea.—Adivenn, 114, Stainsby ee 





Agent or Traveller.—A 


thoroughly qualified ENGINEER, aged having fi 

srroel Pea, represented one of the largest, ston Lee ~- ere ta | 
Lond inces, amo} st English 

oe se a gen 


SrEeL ee — and ne i, iene ceeet Strand, 











A Haworth, West End Iron- 


WORKS, SOWERBY BRIDGE, 
Solicits inquiries for 
HIGH-CLASS MACHINE TOOLS. P503 





‘Well-known Engineering 


LIMITED COMPANY ~ ora £1000 to —=—- 


SHARE CaP 4-4 ng! as 
occurs of joining the Board; firm old-esta- 
x sapecialite in constant demand ; every investi- 

afforded. —Add ress, tbls, Bagi 


gation aa ‘oo Strand, London. its. 








Australia. —Anyone having 


BUILDING Prasat or MACHINERY suitable 
= ete Build = Contracting Trades, send culars to 


AUSTRALIA. JOHN TRY, Savoy House, 115, ss 
London, W.C. PSO 


Begs agshaw’s Wrought Iron Pulleys, 


Se Gacmnent } are the s' 








in the et. Quick delivery given. 
1 ted o3 a sits, ee. —3. BAGSHAW 
ts, 
et ay a Engi Batley Yorksh 





Comp letion of the Nottingham 


ate gt —TO CONTRACTORS AND 
OTHERS. —SURPLU! PLANT for SALE, including Five 
ocomotive nes, follows :—Three Leeds, 12in. to ligin 
quskes: two L. and N W. built, M4lin. to tein. cylinders, all 
six-wheel tank engines, in perfect working order. Also tralve 
7-yard Ballast Trucks, seventy <9 — ti ~ ey with 
axl-s, best wrought wheels, steel tires, all fish oak un 
Pete ag and every a in “ag working order; about 200 
tons Steel Rails, 50 1b. to 601b per rard; three mortar mills, 
18 H.E. Portable Engine. 14 HE. V ertical Engine and Boiler. 


EDWARDS. Sian Sibtomsbeld “Gah tf .AS, BS 
Electrical Patents in ee 


efficiently and choeoly < omtaiven or DISPOSED 
by EMANUEL BERG, Electrical Engineer, Be: 


For Sale or Hire, Theodolites, 


Sin., 6in., 7in. transits, and others, Troughton pm 
2 work CLARE 











ng fag gh a IE 


For Sale, New Powerful Self- 


4 acting PLANING we to > 7s by 
square — For particulars ice apply, ani 
CO.. Too! Makers, Halifax. sil asia C1537 


For Sale, Vertical High-speed 


STEAM ENGINE; cylinder 5jin. oe bin stroke; 
it governor ;  y-wheel, 2ft. 10in ; with Luther's patent 


cyano, 3 un Selon Sowerby Brides.” we cise 


For Sale, 40 Unbound Volumes 


PROCEEDINGS of A INSTITU- 














EVANS. Chartered Avet Accountants, darn, WACREDIE tag 





Fer Sale, Perfect Bargain.—One 


Compound Surface Condensing NE ENGINE of 
18in. and 33in. 
— cylinders —— could be finished in six 
or Board of Trade rules for 1001b. work — 
A PLENTY and SON, Newbury. “s 


by Sale or Hire, Second-hand 


PORTABLE and Oram, ENGINES from 1-H.P., by 
sewer. . ALLCHIN, Globe Works, North- 








or Sale, in London, Cheap, 


removed ag Beenie. 3-H.P. ae 6-H.P. 
TICAL ENGIN ES and BUILERS; 3 and 611 P. HORIZON. 
TAL ditto ; 6, 8, 10 12,14 aed ei? PORTABLES ; also a 
powerful buMbL ING to "ENGINE. — Address, 1360, Engineer 


or Sale, at Low Prices:— 
One 10in. Oin, ¢-whecled Loco., fire-box, brass tubes. 
One 20-H. P. Cor Engine, Maudslay and Co. 
One 20-H.P. Marine Bo ‘or di 
ee P. Loco. M aititabular Boiler, by Marshall, Sons, 


One tote Sate vii ib Pa ing Engin bined. 
in. e's Invincible Pum e, com! 
One 5-ton Locomotive Steam Cra: ~¥ : = 


ve 
IHEP Sh yes 
100 tons of 22/24 Ib. ditto, ditto. 
One Steam Navvy. te ton, Proctor, £300. 
Apply to WILLI JONES, 154, = Thames-street, 
London. C26 








$ Hall's Multiple Action Stonebreaker, cheap. 
y 


6 
6 Blake's , new. 


ae Sale— 
as 8-H P. Brotherhood Patent 3-cylinder Engine, in first- 
T See. ¢-cylindes Deotary ~- £20. ~ sas 
eC, 
1 Small D — £10. 
1 Donble Gplindes sii Vertical £23. 
1 ey P. Semi-Portable Engine in good condition, very 
cheap. 
1 
1 
1 


16 X 

16 X 

a Crushing Rolls, on Timber Frame 

nad Vertical Bogie, tn. > Isr, ; also 1 Self-con- 
Vertical mf 


ars) Rock yor 
a 
apPty cE HALL RO ROBINSON an and Co., O‘Standard Iron- 


All the oo in splendid condition. Coll 





or Sale :— One Pump, will 
aos 100,000 gallons ef witer Lad hour, being suitable 
for su phe. — or works, or a8 a stationary 
fire e ~ ay §- ned and com Also One Pair of 
HORIZ ONTAL HIGH SPEED ENC ot with pede Be 
l4in. by zBin. =. coupled; or One Ditto, with —— 
I4in. dia. by 28in. n. stroke.- —Apply, GOODBRAND an = ae 
Southall 1 ks, 1 








For Sale or Hire, Builders’ and 


CONTRACTOR'S PLANT. 





Steam Derrick 
Mortar M 8, and 9ft. 

Saw Benches and iin teas pashinse, Friction Hoist and 
Crabs, Steam and Boye = mps, Patent Grab and 
Skips, and a ck of ~ Ke of e ; description to 
be seen at HO! GATON BROWN, BROS., Kingsbury Iro.- 
works, Bailspond, London, N. Cix9 





(jalloway, Lancashire, or Yates’ 


BOILER “WANTED, about 30ft. by 7ft , in first-class 
—_ & and able to insurance inspector for 70 Ib. working 
—Full and lowest price to 1521, eo 

* > 163, Strand, London. 





of MINUTES of 
TION of CIVIL ENGINEERS, — 59 to for 
1880 to 1889 inclusive.—G. iota Vant-road, 
ting Graveney, S.W. P504 


For Sale, Hand and Steam Power 


HORIZONTAL STEERING GEAR, with ny 
for a= complete, suitabie for steamer 2000 
eaten ew. Or gnally cost £250. Will be SOLD 
a a bargain —Appl, WM. REI v and CO., 45, Fench ——? 
1525 








Fes Sale, Stockport Gas Engine, 

| beagres ents suitable for farm or other purposes, in 

m used six months for electric lighting.— 

Spat | ae the aaiae may be seen), 36, Charies-street, 
eley-square, London, W. C1512 


For New and Second-hand Trac- 


TION, PORTABLE, VERTICAL a, &., 
Saw Benches and Wood-w orking gan, & 
Belting, _—— &&., aber to ALLCHIN LID WELL. ~~ oo." 
Northampton. 


Limited, W: 
For Sale, Pair Vertical Engines, 


Coupled, cast iron bed, turned fiy-wheels, governors, 
complete; cylinders, 6jin ; stroke, I4in. Price £25. No use 
for them.—Star Brewery, urne. P502 


Fror Sale, quite New, Ready for 


immediate Delivery, TWO Compound Surface Condensing 
MARINE ENGINES, ——— llin. and 2zin. by a stroke. 
— lete, with gun-metal stern tubes and ing; 
.0.T. rules, and h ~d foished A G. MUMFORD, 
Suivevebsess Ironworks, ichester. 


or Sale, Steam and Hand 


oe se ogy -| eet lowest prices and latest improve- 
BOLTON and co., 110, acnerers: ~~ ty 


Pe Sale, 3-Ton Steam Derrick 


smans. 60ft. jib, with raising bslees sure, sleepers, £¢, bf 
boller, guys, sl 
Rodley; a 8 lendid tool, i in Rneeuse ta 
=. Can be seen at w . ft. high, on application 
at the New General Post-office a gem A A real 
ve price on rails £125.—Apply, VICKE b Sree, ae 


For Sale, Second- hand, Equal 


Jone. double olinder Portable Engine, by Clayton and 




















— Rgine,by Reading Ironwork, prise £00 
3” = be jeg ty 
6 ” ” Ransomes, 
various {a 
aod Shepherds een Seey Gee, SE ene. 
ia Traction Wagoce, trom £3 exc 
Elevators, Clover ten, ont ett ie, 


y, H. LEWIS, Brimpton, near Reading. 





i orizontal Compound “oe 
HA ote ng tnt, 

BOILERS, 24ft. 7ft., and several others. nd GALLO vats, 
Engineer thos. 16 Strand, London. P51 





ee Press and Pumps, in 
ye —iine order, a SALE; eur pg aE 
DENNIS and 6v;, f'B = Py ciior 


Launch Engines for Sale.-—The 





following H is and Com LAUNCH 
ENGINES are in could be vered on short 
SINGLE-CYLINDER ENGINES— 
diameter, 

in, ” ” 

” ” 

” 

” 


in, Hin. 
DOUBLE-CYLINDER ENGINES— 
diameter, Sin. stroke. 


hic . 


” ” 

” 6in. ” 

Gin. » Tin. ” 
” Gin. ” 

in, ows Tin. ” 

” Sin. ” 

” 14in. 5 


The sizes din and Ofin” diameter are Admiralty patterns 


Com 7 Surface Condensing 


INES. Seem So nah, a, Ga 


— 
ee ST ae cae, Ha, tote, 
~~ s = 8 @ 
10 ” 20 ” 12 ” 
= ’ | ” 
All the ‘ afe fed with ion and Wil 
Aa ad pre: 





one is also fitted with Ji ae, 
eae et LSON and CO. Sere 
oad, London,’s. W. 





Marine Boilers in Scns for 
SALE :;— 

Two 8ft. Gin. diameter by 8ft. long by 801b. Lioyd’s. Two 
Plain Furnaces, 530 sq. ft. H.S. 

One &ft. diameter by 7ft. 9in. long by 1001b. Lioyd’s, Two 
Plain Furnaces, 490 sq. ft. H.S. 

Several LAUNCH BOILERS nearly ready. 

LINDSAY BURNET and CO. Glasgow. X1313 


Thos. W. Ward, Fitzalan 
of OLD 


COKE MERCHANT and Bt ep haw 
> ThON ON and 8 of every 


description : Old 
works and Coltery Plant, disused’ Bog Engines, pare 
the country. Enquiries solici' eer 








Engi . Contractors, Rail- 
+ fae od DOCK COMER HIER, &o.— 
A PATENT bas been registered for an Improved 


METHOD OF TUNNELLING. 
under Rivers, Canals, Docks, or any sort of Building, ona Con- 
structing Subways or Subterranean Passages under Fortific 
se or otherwise, without risk whatever of subside me 
will BE N ARY TO t EAK UP E 
8 RPACE of of roads for construction of such subways or 
passages —there need only be 3ft. above the crown of arch, 


NO TIMBERING IS REQUIRED. 


AnidN GY “Ma id be ado for IMPROVED VENTI- 
BUILDING - MANSIONS, BARRACKS, OR SUCH 


Syste: ~* mngneling includes the use of steel needles 
6in. wide fare or less if necessary) and ‘tin thick, that are 
im) forward one me one from the own. of the arch, or 
png tg be found necessary to erect to com- 
pee tet ae = ae ae available power, 
gd inquiries. 

Ferns] .Y ‘the first instance, 1555, Engineer Office, 163, 

Strand, London, W.C. C1555 





ke spencer and Sons, Limited, 
‘es STEEL WORK’, NEWCASTLE-ON 

Steel Castings, F Tool Steel. 

Files &o. mens a Steal Seen an and He 
London Gffice.—Cannon-street-buildings, 139, Cannon-t., £0 


J chnson and Phillips, a 
“0 AND <e LIGHT FNOINRE 

wed r Cuariee Sk E. 
Makers of Machinery, &c., for complete equipments of Cable 
Factories and ht A. gee of all 
kinds, “ Brockie-Pell” Arc Lam G16a1 


[ihe Ashbury Railwa Caniees 


AND IRON COMPANY (Limited), 
my Menhemer, 








RAILWAY" CANRIAGES of every dees aS HekkWar CARS, 
and RAILWAY 1RONW ORK, and Wagon Wheels, 
Iron Roofing, Girders, Turnta! Water Columns, 

Water Tanks, Pumps, Travelling and _ounes Cranes, Switches, 





somnn He WESTMIN STER CHAM aw W. Kil 
Brown, Marshalls, and Co., 
LIMITED. 


BRITANNIA ps hg S sanetsen eed WAGON 
RKS, BIRMiNGHA 


Builders of naam CARRIAGES om WAGONS of all 
descriptions; TRAMCARS, OMNIBUSES, &c. 


Prices and Specifications on Applicati Les 
Offices and Works: SALTLEY. BIRMINGHAM. 


The MIDLAND RAILWAY-CARRIAGE & WAGON 


COMPANY, LIMITED. 
snd. Hallway ironwork of sae descri — te oseae aa 
for cash, deferred payment, or Hire. —E. 
Chief Offices: Midland Works, rk Aa 
Branch Works: Abbey Works, Shrewsbury. 
London Offices : Suffolk fenpe Lawrence Pountney 











EDW, 


BELLA, 


ADVERTISING 
AGENT, 


58, CHARING CROSS RD. 
LONDON, W.C., 


INSERTS 
ADVERTISEMENTS IN 
TRADE AND GENERAL 
NEWSPAPERS 


ON MOST REASONABLE TERMS, 
Native anp CoLontaL Papers a Spectauity. 2028 


EXHAUST STEAM INJECTORS 
To feed against all Boiler Pressures. 

Deliver 15 deg. Hotter than any other. 
See [Illustrated Applications 
in last and next week's issues. 
HOLDEN & BROOKE, Ltd., 

LONDON and MANCHESTER. Spc’'l 20230 








a Exhibition, London, 1887. Highest Award, Special 
Mention, Certificate of Meri 
Paris Exhibition, 1889, First Prize and Medal. 





SPHINCTER GRIP ARMOURED HOSE, 


9, Moorfields, London, EC. Descriptive Price Lists free on 
- lication. Over 3,000,000 feet in actual use. best and 
cheapest Hose in the mirket. Practically indestructible = 
Steam, Water, Gas, Air, Acids, &c. Made withstand i 
ternal or external pressures <0 te 6 tone oe re Pai 


) 20328 





& 
GRAFTON & Co. 


No. 1, Vulcan Works, 


na, Chnnen tars BEDFORD. 


Epec’al 202ia 











Dac. 20, 1889, 


Labour-Saving 


13, Page 26, 
For Illustrated Advt. of our Specialities, 





CONVEYING and ELEVATING 
GRINDING and SIFTING, 


DRYING and MIXING 


MACHINERY, 


|New Conveyor Co. 


LIMITED, 


6, GREAT ST. HELENs’, 


LONDON, E.C. (Spec’l) 2037 





SEND FOR PRICES AND PARTICULARS. 
London Agents: Hy. HUGHES & CO. , 
‘Lelegrams—“ SMITH, BOBLEY, —— Lo 


SMITH’S CRANES 
CANNOT BE SURPASSED 
For Quick, Efficient, & Economical weenie, 


Can give more references 
than any other maker to 
users of this class of 
ranes in cvery ‘and of 








CO., 85, og eT st., E.C, 

NDON.” 
pred 20128 

TrHomas  SINEx 


Steam Crane Works. RODLEY, near at 





PULLEYS! PULLEYS! PULLEYS! 


The Largest Makers in Europe. 
LARGE STOCKS FOR IMMEDIATE DELIVERY, 


“UNBREAKABLE” PULLEY CO. 
Ogding St., Ardwick, Manchester. 


See Last Weex's ApVERTISEMENT. (Special) 200%a 












BROWETT, LINDLEY & C0. 


SANDON WORKS, SALFORD. 
THE “ACME” GOVERNOR. 


Lryviey's Patent 
Chi it & Best for ENGINES 
oe and PUMPs. 


Sent on approval & guaranteed. 


ae 
abs ip 


| 160/- 1 186/- - | 230/- | 





1 951- | 110/- 
S]in. |: 





Sizes made jin. to Sin. 
LIBERAL TERMS TO THE TRADE 
‘Special) 201°a 





OUR “CATALOGUE 
for the Transmission of ness Is 


Complete and Perfect 
Ean ONE IN Pram I WORLD 


f BELT PULLEYS, 
Belt Flywheels, Step-Cone Pulleys. 
ROPE PULLEYS, = 
Rope Flywheels, Haulage Rope Paleye 
=GEAR WHEELS, 
= Gear Flywheels, Mortice Wheels. — 
SSHAFTING, 
=== Loose Collars, Fast Collars, Couplings. 
BPEDESTALS, 
> Horizontal, Angle, Vertical, Hanging. . 


———— 


Wall-Boxes, Hangers, Brackets, Stools. 


= HIGHEST CLASS. “ 
REDUCED PRICES; FREE DELIVERY 
throughout the im do: Sa 


TARPERS ve, ABERDE! EN 


A a idee List of CASTINGS of PM, ee 
will interest En sineers with Workshops, 





na 
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The ROSSENDALE BELTING Co, 


aE AD OO TRADE MARK. 














SOLE PATENTEES OF Sy, NOT AFFECTED BY 
ANTI-FRICTIONED EDGED BELT. SRyesetemtimgc? Steam, Water or Heat. 


Much Cheaper than: Leather: 


eeeee 








Edges will not Fray. 








More Durable than Leather. More Effective than Leather. 


ad 











w 


Offices—10, West Mosley St., Manchester 





Works—Albion Mill, Newchurch. 


I, 
THE ORIGINAL RUSSIAN LUBRICATING OIL 
SOLE VENDORS, 
RAGOSINE. OIL Bees 
7, Idol Lane, p, London, E.C. 
Machinery—Engine—Cylinder—Axle Oils—ée. 


All Particulars on Application. (Special) 2026a 


SHARP, STEWART, & CO., LTD, ATLAS WORKS, MANCHESTER, 


HAVE TRANSFERRED THEIR INJECTOR BUSINESS TO THE 


PATENT EXHAUST STEAM INJECTOR COMPANY, LD., 4, ST. ANN’S SQUARE, MANCHESTER 


A. ATTWOOD & Co., Canal Head Foundry and Engineering Works; UL.WERSTON. 


LIFTS «° HOISTS 














[Oem @ 3-3 en) ee Ob) ey 1 ©) DY, | REGISTERED BRAND. 














MANUFACTURERS OF FOR ALL REQUIREMENTS. 

















(Special) 3041la 
“arrwoouetiviestony | Working by Gas Engine, Steam Engine, Hydraulic or Hand Power. GRACE InteD OR en BG 
HENDERSON’S PATENT SELF-CLEANING FURNACES 
HAVE BEEN FITTED TO THE BOILERS OF THE (Special) 3042a 


Royal Mail Steamship “CITY OF NEW YORK.” 
PATENT STEEL LOCK NUTS & STEEL FISH BOLTS:e corn mepars 0 Fito wwaraes COLD MEDALS or No ana Blt, Dar 


‘ouplings, Cradles, Springs, Steel Sleepers, Rail Joints, &c. 
Cannot be disturbed by Vibration. | Great Saving in Maintenance. wens | aor 


“IBBOTSON -=- 
BROTHERS 


p=--3 3 ‘AND COMPANY, LIMITED, “GLOBE STEEL WORKS, SHEFFIELD. 
~~ STEEL of every description. STEEL FORGINGS. AXLES. RAILWAY SPRINGS 
FILES (Hand-cut only). SAWS. eae 
Railway Fastenings. Patent Automatic Central [ai... 


ff &e. 
Coupling Buffers, &ec. ‘s ) 2001 














And GEORGE TURTON’S BUFFERS. 
LONDON OFFICES: 4, WESTMINSTER CHAMBERS, VICTORIA STREET, S.W, 











SHEEP aINRYD’sSs PFPATINT RIM 


PERFORATED PULLEYS: 


RIG VSS8/ 8/ S/S, ALES &SONS 
NGI NID) =a . Sp Sed Ia \N SUMMERS 


PHC. NIX FOUNDRY~ 


aNelaate AS /. és eee sh SENSLANS 
EV ANS — CO... 


Largest, Best, and Cheapest Makers of Foundry Goods in the World, 
CROSS STREET, NEW BLACKFRIARS STREET, MANCHESTER. 


Inventors and only makers off UNBREAKABLE WIRE BRUSHES, Machine-made Chaplets and Studs, with Double Collar and Pure Tinned, now 

used by 90 per cent, of the Founders throughout the Kingdom. Makers of Steel Riddles, one of these will wear out 3 ot the old iron ones. They are practically 

indestructible. Great success of Evans’ Bohemian Flux, for preventing wasters, and bad castings, now used by all the leading Founders. Makers of Foundry Ladles 
from 28 Ib. up to 20 tons. Importers of Pure Plumbago. LISTS POST FREE. ESTIMATES: GIVEN FOR COMPLETE FOUNDRY PLANTS, 3038 


won ONLY ineen wah daa in PULLEYS that will produce more work 
with r d cost of power and — without 
ANY EXPENSE in repairs or attention 


OYER 20,000 SOLD. 


at PULLEY CO., LD., 


UNION WORKS, MANCHESTER. 
jegrams—“‘ PERFORATION, MANCHESTER.” (Special) 304¢a, 






























<StU3S — 
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ae Brand Machinery and 


tan, See 


tern tea, spe sample, ae pone fr oa Madness, JOE JOHN  BEADYORD 





Nee soare toes rae erat 


sami ie ate ‘wide it oe aif. between the centres. 
ng, ae Screw-cutting Gap Lathe, 
9in. m contre, 12ft. and 14ft. beds. 


15in. Ce: ditto, 26ft. bed. 
——+ ng Machine for eI Pending 
x tre, - oye Self-ac' 





Jew Tramway E Engines for Sale: 
Two a ENGINES. 
15in., 4 wheels 3ft. 
Can be al altered for aft. 6 8yin. 


On 
i4in. by — 3 ——— 


One Wilkin yt — 
ilkinson NGINE, 4ft. Spin. gauge, agen mg 6jin. by 


heels 2ft. Sin. diameter ; weigh working order, 8 tons. 
mh of of best materials an 2S eetaeene 


Board of Trade requirem: 
Apply to BLA HAWTHORN and CO., Gateshead-on 
Tyne. Besa 





Or Sale.-—One New Steel 


a BOILER, 15ft., by 5ft. diameter, with three 

6ft. diameter, with two 
Vertical 
N eer ~- wd 


One ditto, 14ft , 
Schowey ce With or without Atti 
Cross Tube Boilers, all sizes —HUTCHIN 
ers, Bury. 


i 





Opin. 
Lat . 
orden —W. ASQUITR, Saranac ooaerenrae 


cylineers to by 
diameter ; ri meight “working 


e Compound ENGINE aft. rt shin. gauge, cylinders Sin. and 
ar 4in. diameter, Sr condeuesr; weight 


p, and provided with 


HILL'S =PATENT AUTOMATIC 


Hill’s Patent Flush Side Cold Saw/Ss 
Side Milling or Facing Machine, 


HILL'S PATENT FRICTIONLESS GEARING. 
Dispensing with the driving worm and worm wheel (as used in all other sawing machines). 


SAW SHARPENING MACHINE. 


OvER is0 MACHINES 


rm 6 USE. 4002 





Address: 


ISAAC HILL, George Street Works, DERBY. 








HYDE, nr. MANCHESTER. 








Plate Bending Rolls for Sale, 7ft., | Special Hydraulic Plant 
WILLIAMS. South Bermondsey Station SE Giass z ae 
Oras | ! Quicks!! Quicks!!! 

Millions (3,000, lanted 


SON, Billing-road 


Reedy, ee Dalo cal te.| Gi 


2 & 4 6, 8, 10, and 12-H P. combined V. 





Boilers ; 4ft. Gin. and éft. radius rills ; 9, 12, and 1éin. 
stroke e Shaping oe ‘$4 10, 12, a 18in. stroke Slotting 
Machines ; aft. Gin.. 4ft, sjuare 

Ma- ~ dL Ae jengths}; » 8, 9, 10, 2 16, and 18in 


Planing 
centre, Slide, Screw-cutting, and Su: facing Lathes ; liin. and 
Screwing Machines, 2h. and 2jin. spindle Pillar Drilling 
es ; large and small Milling Machines, Band Saws, Saw 
Benches, Steam Hammers, Slot Drills, Punching and “end 
Machines, Wood Planing Machines, Steam Pumps, 4-H.P. to 
600-H.P. Horizontal Engines, Corliss Valve Engines, all ~ 
Inspection invited — OLLOCK and MACNAB, Hyde, near 
Manchester. Cl5l3a 


° ge,° I 
Specialitie Wanted to Manu- 

FACTURE. Good workshop and tools, large yard 
cranes, and show-rooms for display and sale of manufactured 
articles if uired. Four minutes from London Bridge — 
J. T. WILLIAMS, South Bermondsey Railway —, _ 


ARTESIAN WELL BORINGS 


From 6in. to 36in. diam. to any required depth by Patent 
Improved Steam Rock Borine MacHrnery. 


PATENT SPECIAL SYSTEM 


To secure constant supplies of Pure Water for Towns 
Bleach and Dye Works, Breweries, Papcr Works, &c. 


improved 3-Throw Deep Well Pumps, Boiler Feed 
Pumps, &c. (Special) 4016 


CHARLES CHAPMAN, Engineer & Contractor, 


Broughton Rd. Works, Salford, Manchester. 














Telegraphic Address: EAGLE, LONDON. 


Dick’s Packing 


Self-Lubriecating, Steam, & Hydraulic Packing. 


Manu‘actured of the best Native 
Jute, this being the nearest 
fibre to Silk known, and is ex 
tensively used in s2me parts as 
an imitation of Silk. In the 
manufacture of this Packing 
every yarn passes through sn 
Asbestos Compound, thus pr: - 

ducing an all-round Packing of 
High-Class quality at the low 

price of is. per pound. 


Good Agents Wanted where 
not already Represented. 





Gene Mesevscrennes: 
DICK’S ASBESTOS CoO., 


(Special) 4020 
2 & 4, Trinity St., Canning Town, London, E. 


oe rato 











WiIADUCT 


FOUNDRY & ENGINEERING (0., 


CRUMLIN, Near NEWPORT, MON. 


Bolts & Nuts, Rivets, Spikes, 
RAILWAY DOGS, CHAIRS, and 
CASTINGS OF EVERY DESCRIPTION 


Telegraphic Address: “ Exornerrs, Cavity.” C89la 





BDwaRrDyD MER CBE, 
Hollins Ironworks, Hollinwood, near Manchester. 
SPECIALITY— 
BRIGHT SHAPED 


Hexagon Nuts, 
Which f 

Gnish, and lowness a rprce 

accurate to Whitworth’s 

standard. Pricesand sam- 

ples on application. aolél2a 

As supplied to Gove-nment 





000) 
QUICKS, §&. to 138. per 100. of, rong tame and 
rthampton. C1227 


= ®, 


Joseph Adamson & Co 


BOILER MAKERS, 


ya FLANGED: or FINISHED PLATES SUPPLIED 
FRICES ON APPLICATION. 


(Special) 4006 












x 


Seoiml 


Ty.- O°T 


K\4 KENYON 
HH SHEFFIELD 


QcowLEY FULTON COWLEY 
“5LD SHEFFIELD 


Any firm or person pirating these or any of these Marks will be prosecuted. 


JOHN KENYON & CO., SHEFFIELD 


MANUFACTURERS AND MERCHANTS. 
CAST, SHEAR, BAR, SPRING, AND SHEET 


STE EX... 


SAWS, FILES, EDGE TOOLS, MACHINE 


REGISTERED TRADE MARKS :— 


(Estab. 1710. 


KNIVES, &c. 


£3 MIDDLEWOOD 
Fa =r HEFFIELD 


(Special) 
SHEFFIELD SHEFFI 40108 






Dec. 20, 188y, 
Shafting! Shafting!! 8 Shaftin 
ssp 


Steel or I aa soe 

tnd SON, Wngiseors, Sunsth 

tel Steam Launches.—Edwin 
Steamers, Makers. of High Pressure and Cos att Draught 


eeneines 
and Boilers. e nw ovenl's MA ready 
for IMM DIATE DELIVERY. "Test cut LAU Nias 


applicativn Ah” 
team Traveller (5TonO 
velle we on we 


wanes, fa, Jjesme, nd bs letter only, wi 


Bitoe, 165, Berand d, — 
Standard Quality Engineers’ 


BRITANNIA COMPANY. 
Makers to the British Government, Bomerons 
“ di ree Prize Medals, 


Catalogues, 6d. List of Second-hand taken In xchange, 2d, 
CASH or HIRE PURCHASE. 
Call at Show-rooms: 100, Houndsditch, London, 
All correspondence ; PRIFANIA TOOL saa 1H 


ok. 

















1 Manufacturers and Others,— 
SO Tr=O.F ira for the SOxSTRUCTION of 
AS ENGINE.—Address 


NG 
Engineer Office, 16 163, 4, London. ‘pois 


To Patentees and Others.—An 
Premises and plant beyoud the rwulrenen ely fim aa 
Spaeth Adrees, tn the as We ds MANUFACTURE of « 
ce, 163, Strand, Lo ar 


| ge = —Fifteen W cong 
GIRCULAR, TANKS, in good condi 
nd 7ft. diameter and from sft. 
3 Ww is DENNIS and CO., 11, Billiter- ~ Ay Aft doo 








Tron 
io r SALE, 


Apply 
I[\raction and | Winding Engine, 


%b.p., for SALE, a bargain ; done very little wor! pons 
to new; useful for hauling, windin thrashing, or driving any 
kind of machinery.—PERRY JONES, Rye, Sussex. 








T° Engineers and Ironfounders, 

—WANTED,a ys to UNDERTAKE the CASTING 

and TOOLING of IR GOODS for a Firm in the South of 
England.—Address, 10, Engineer Office, 163, Strand, Lenton 
C1540 


o be Sold, Cheap, No. td 
lj-yard SIDE and END TIP WA 
good condition —Apply, CRABTREE BROTH, RS Cronk 
near Keighley. 


To be Sold, a aan 


STEAM BANVE. tn first-class condition, having o1 
worked a few months; ht 
=APply, CF CRAbTREE B BR 








new for contract now Satie 
HERS, Contractors, O: 





|g Horizontal Engines, C Gri 


PY why +. Lg stroke. 


ust pipes and fittt: 
and one rea TGs 
T°. be Sold, item, 10in. Stroke 
SLOTTING MACHINK ahd 10in. stroke SHAPING 
MACHINE, both new; makers, Dean, Smith, and Grace.— 
For price, apply, CRAMPTON, 'BROS., Sheffield. C1309 


complete, easels 
work.—EASTON 


anton. C173 














STIFF'S PLUMBAGO CRUCIBLES, 


PERFECT#@D BY 12 YEARS’ PRACTICAL EXPERIENCE, ARE THE MOST 


RELIABLE, DURABLE, & ECONOMICAL. 30 to 50 MELTINGS from each Crucible. 
TWENTY TESTIMONIALS OF EXCELLENCE GRATIS. 
Merchants, Fngineers, Founders, &c., invited to send sample order. 
CONTRACTS ON SPECIALLY FAVOURABLE TERMS, 


Also manufacturers of Chemical Apparatus, Electrical Pottery, Sani 
Architectural Terra-Cotta, &c. 


Stoneware, 
(Special) 4021a 








STIFF & SONS, LAMBETH, LONDON. 





















| FILTRATION 
Teng iy OF WATER 
Mieinsniaatstt 








AGENTS WANTED WH2&RE NOT 
REPRESENTED 


N 


















(Snecial) 400! 





Engineers, BAMNBUORWYW, 


STREET SWEEPING MACHINE, 


Which rides like a Hansom Cab. 


Also TUMBLER CARTS for Sanitary Purposes. 


WATER or TAR VANS 
JAMES & SON, Chelte: 


'AR-MILLS, a 
Wire aétrem BARROWS, BANBURY. 





B1139a 





BARROWS & CO. 


Beg tocall the attention of Road-Surveyors to their Gotp Mepat 





&c. Seeety made by 


Patent Air Compressors 


TO ANY PRESSURE. 


Vacuum Pumps, Blowing Engines, 
&c &c 



















































ALWAYS IN STOCK OR PROGRESS. 


GEORGE SCOTT & SON, 
ENGINEERS, X1240a 





PORTABLE + Betin COMBINED ENGINES 
and M a Specialt; 


44, CHRISTIAN STREET, LONDON, 


STBAM CYLINDER LUBRICATOR 


com PraAN TT. 
MAKERS OF THE ONLY 
SIGHT-FEED LUBRICATOR 


WHICH HAS 


NO CONDENSER. 


Will feed HEAVY oF, LIGHT OILS at Maat, or slow 
speeds, independent! a ee = ra- 
ture, and never breaks or fouls the For 
prices and further particular apply as above. 





(Special) 4014 
35, EING STREET, MANCHESTER. 


BINNEY & SON, 


CATHERINE ST., C_TY RD., LONDON, E.C. 
City Office—62, Queen Victoria Street, E.C. 
Prices on application. 


ENGINE PACKINGS, ENGINE OILS, 
Cotton Waste, Leather Belting, 


Enamelled Gauge Glasses. 
Shipping Orders Promptly attended to. 
Branch ts. GLASGOW, 50, West Howard Street, 
BIRMINGHAM, 68, road Street. LEEDr, 
26, Trinity Street. (Special) 4022a 


W. GUNTHER, = 


FANS 


CENTRIFUGAL 


R3ba 
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[A cw amneew ncn” YREDGE PLANT-~Improved Patent. 


INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


To enable Dredgers to cut in advance of hull, and so make their own flotation. 
aoncco4 INVENTORS AND CONSTRUCTORS OF MOST 
| sme 


IMPROVED ROPPER DREDGERS, 


2 Builders of Barge Loading Dredgers, Steam Hopper Barges, Sewage Steamers, Side and 
—— : Stern Paddle Wneel Steamers, Screw Steamers, Yachts, Torpedo Boats, &c. 


=f FLEMING & FERGUSON, 


SHIPBUILDERS AND ENGINEERS, PAISLEY, N.B. 3 (Special) 50212 


)THE BRITISH ASBESTOS GO. 


5017 


ft) 
ITALIAN ASBESTOS. 10, DUKE STREET, ALDGATE, E.C., LONDON. CANADIAN ASBESTO . 


specialty: WIRE ROPE DRIVING. | R. Waygood &Co, POOLEYS =| NEW a 











Or 
LF 
pe) HY 










































CHARLES LOUIS HETT, | ‘saieisttianien Gate 


Foundry and Centrifugal Pump Works, siege a apiaandns WEIGHING MACHINES Continuous Compensating 
Turbine BRIGG, ENGLAND. C1023 SUGAR MILLS, AWARDED a — MEDALS ~. psn, 
am ee n any ing. 

GAS COCKS, > tive mecninery Gey 


THE VERY UTMOST ECONOMY, 
ht I Pipe. 
Somer Ge eee aie i COFFEE MACHINERY, WHEREVER EXHIBITED AGENTS WANTED 


HYDRAULIC PRESSES, | HENRY PooLeY& son THE, "xINGrisHER co., 


id 
_ 
~“ 





ee 
Senvencess 
NNNNNNOOan 
AUUN-conn= 
Gasacasce 





Soxreeco un 
NOUSUN-OF 


TRIAL ALLOWED. 

















E LIVERPOOL And at 100, HOUNDSDITCH, E., LONDON 
E LIFTS, CRANES, IRON DOORS LONDON etnies ee 
8 LASS 
APPLY FOR CATALOGUE. BRANCHES AT 
et MANCHESTER NEWPORT MON LEGRAND & SUTCLIFFE, 
THOUSANDS IN USE. NEWINGTON WORKS, NEWCASTLE on TYNE DERBY HYDRAULIC ENGINEERS, 


ee ee eIRMINGHAM CONTRACTORS 10 HM. GOVERNMENT. 
large gas services in factories and public buildings, 

lso in connection with gas engines, &c. Being 
atirely of Iron, the gas does not corrode them as 
it does Brass Cocks, and there is no danger of 





NORTON’S PATENT 


* ABYSSINIAN’ 




























































be Forth - REDUCED PRICES. 
eir sticking fast. ' 
BRY IN DONKIN & C0.. Ed EASTON & WALDEGRAVE, Whitehall Ironworks, Taunton, England bens s 
Monee . | Specially Suitable for Export. SAW BENCHES ALWAYS IN STOCK. WELES. 
re eee j Ve Steel Spindles, Phosphor Bronze Bearings. NORTON’S 
No. Length. ‘iti co Weight. |. Price. =a | rr ae 
FOR PARTICULARS OF ‘| jin inches. spindle. ap Re isterin 
Brick and Tile Machinery, | “1| aft. 4in.! oft. oin.| 24 Tewt. |£1810 0|£8 0 0 = . 8 . 8 
len , BRICK PRESSES. sec lee | & [Ba | ee g fe ols = Turnstiles. 
FG cme Bee 28s) 2 | 22/222 = || 400, BUNHILL ROW, LONDON, EL. 
= ee = omnes ms | — - WESTMINSTER BRANCH: RT776a 


PATENT BRICK MACHINE CO., Middlesbro | Telegraphic Address, ‘‘ EastwALD TAUNTON. Outside Bearings, Fast Loose Pulleys Complete. R346 | 
" | 


| 


7, GREAT QUEEN STREET, S.W 








GOLD MEDAL, BDINBURGH, isse. 










MANUFACTURERS OF 


Sugar Making Machinery 


EMBRACING ALL THE 


LATEST IMPROVEMENTS. ENGINES & BOILERS 
= of All Types. 


fe Makers of TRAVELLING CRANES, 
B- IRON PIERS, BRIDGES, AND ROOFS 


WEIGHING MACHINES FOR ALL PURPOSES 
. London Office: 47, FINSBURY PAVEMENT, E.C. (Special) 5008 - 


STEAM USERS troubled with Incrustati or x x a 43 a, x N E sll 


ion. whose boilers from this cause are consuming too much fuel, or becoming deteriorated, wasted internally by corrosion. and continually requiring expensive repairs, should have their 
feed water analysed, and use poe hs ue - In =}, which is extensively used in all parts of the United Kingdom, as well as in Russia, Finiand, India (Madras. Bombay, Calcutta: &c.), Spain, France, Buenos Ayres, 
Soar M L ili, Java, Sumatra, Batavia, Kustenja, &c. &., and convincing testimony to its value is continually being received, such as the following :— 

‘th RICESTER, January 28th, 1888. “Mr. A. IncHaM, Dear S1R,—Your Tank and Pump to hand. We like the look of it very well, and ) ne no doubt when we get it to work that we shall get our boilers quite clean. \. Your 
Composition has done more tor our boilers than anything else that we have ever tried, and we think that ours is the WORST WATER IN ENGLAND, being saturated with Sulphate of Lime. It will fill up 
solid round an ordinary Galloway Tube in a few months, but we have had no trouble since using your Litholine.- Yours truly, A. & W. EVANS.—To the Manager, Litholine Co.” 

u Complete Quantitative Analysis of Water and Report .... .. .. .. .. £220 | Qualitative Analysis (when Litholine ordered) .. .. .. .. .. .. .. .. .. Free 
tholine is supplied Free on Rails in Manchester as under:—For Carbonate or Chalk Waters in 36 to 40 gallon casks at 3s. per gallon. For Sulphate or Gypsum Waters in 3 ewt. casks, at 


30s. per cwt., casks included. RECOMMENDED BY LEADING ENGINEERS, BOILER INSURANCE COMPAN [ES, AND BOILER MAKERS. (Special) 5012a 


THE LITHoOoOLIN GCO., 72a, Lancaster Awenue, MANCHESTER. 


LOCKED WIRE ROPE =: CER 


Manufactured by GEORGE ELLIOT & Co., VERY FLUXIBLE, 
Wrorks: CARDIFF. DOES NOT TWIST IN WORKING 
Office: 23, Great George Street, Westminster, London. (Special) 5015a 























Ww ALKER BROTHERS, STAFFORDSHIRE GALVANISING WORKS, WA ALSALL, 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


IRON ROOFS, BUILDINGS, TANKS, GALVANISED CORRUGATED SHEETS 


Cold Rolled and Close Annealed Sheets “PATENT FLATTENED” for Working-Up. Ridging, Guttering, Wire rating. Oe. 


(ESTIMATES QUOTATIONS, AND DESIGNS GRATIS.) 
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THE TANGYE-JOHNSON 


PATENT AUTOMATIC CUT-OFF GEAR 


FOR STEAM & COMPRESSED AIR ENGINES. 














TANGY HS DLIMITTEHD, SOLE MAKERS. 





Tats Automatic Cur-orr GEAR is offered with confidence as being exceedingly simple and effective; its performance under a long series 
of trials having been very satisfactory. Its simplicity is obvious, but this absence of complication has not been secured at the cost ot 
RELIABILITY. An Engine fitted with this Gear requires no more attention than an ordinary Steam Engine, and its operation is 
readily comprehended by any ordinary Engine man. 


eS 





SIMPLE AUTOMATIC 


Fas egal 
i Pgs! ie 
—— Smt Se 


Borer Pressure 56:08, 
Diame rer of Cyvunper 32m. 











Srroxe 60. 
. NP or rev: 44 
eX 
7 
<0 — ~ 
\ ' ’p I> —— 
\ Sie ) 
x Sa . 
Scace 
From a photo ot Tangyes’ Bin. Engine (D) with the Tangye-Johnson Gear and The above is the fac-simile of a diagram taken from a 32in. x 6Oin. existing 
Tangyes’ Improved “ Porter” Governor. engine, which has recently been fitted with the Tangye-Johnson Gear. 


The utmost satisfaction with the performances of Engines fitted with this Patent Cut-off Gear has been expressed 
by the many users who have adopted it, to whom references can be given. The Gear has been 
successfully applied to many existing Engines. 


Our “Colonial,” ‘‘ Belfast,” and Vertical Types of Engines are also made with the Patent Gear. 
PRICE LISTS ON APPLICATION. 


TANGYES LIMITED, or ws, BIRMINGHAM | 


And LONDON, NEWCASTLE, MANCHESTER, GLASGOW, PARIS, SYDNEY, MELBOURNE. [No. 26 


Copyright—Entered at Stationers’ Hall, 











i 
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TANCYE GAS HAMMER 


(ROBSON & PINKNEY’S PATENTS) 
IS THE MOST ECONOMICAL, RELIABLE, & HANDY TOOL FOR FORGE WORK. 


FOR 


ENGINEERS, MACHINISTS, TOOL MAKERS, FITTERS, FORGERS 
STAMPERS, COACHBUILDERS, &c., 





ahi PUVCCCCCCTT. POCO COC OCCT COAT OTTO CTC CTT TCC CCU CVUC TCC VCVVCVVVVVVTVTTT 
on hth i hin in hn innate a all nan ln ln ln ln all 








With the Smallest Hammer (§ cwt. 
size) over 2500 OF THE HEAVIEST 
BLOWS can be given for ONE 
PENNYWORTH OF GAS at 2s. 6d. 
per thousand feet, or about 4500 


The Smallest Hammer (2 cwt. size) 
Strikes a Maximum Blow equal to 
that which would be given by 
A WEIGHT OF 3 CWTS. FALLING 

THROUGH A HEIGHT OF ONE 


varying blows with the same quan- 
FOOT. 


tity of Gas. 


SOSSSSSSSSSSOSSSCOCSOSCOOOE 





The other Sizes, in like propor- This can be repeated at the rate 


tion, see Table below. of 120 blows per minute. 





i i i i i ii ih hi ih hi hi i hh i i hh hh ih hh hd 








From Photos of the ? cwt. Hammer, with Hand and Foot Gear Combined. 


This—the first Gas-driven Forging Hammer introduced—was designed, and at first recommended only, for use in cases where steam was not available or 
could only be employed at great expense, but the data given above, and which are founded upon reliable and sustained test and trial, demonstrate that the Gas 
Hammer may be economically used in competition with the Steam Hammer, even in places where the price of gas is at its highest. : 


Its great advantage in point of convenience over Steam, Pneumatic, and other types of Forging Hammers is obvious to those who are obliged to keep up steam for 


oceasional repairing jobs or night work. !t is ready for work at any moment, day or night, for short or long periods, and works as economically for a few 
minutes’ spell as when in sustained operation. 


ma Each Hammer is fitted with a combined arrangement of Hand and Foot Gear, which permits of its being operated either by foot or by Hand at will. 
hen working with Hand Gear the services of a boy only are required to operate the hand lever. With Foot Gear no assistance whatever is necessary, as the Hammer 
can be readily actuated by either right or left foot, leaving both hands of the smith free to handle the forging. 


‘Compared with power Hammers driven by belt from the very best type of Gas Engine, the Tangye Gas Hammer is indubitably superior in point of economy, for 


while forging it uses very much less gas than the Gas Engine, and none whatever while standing, whereas the gas engine must be kept running continuously 
although the power Hammer driven by it is only being worked intermittently. ae 














Size. Maximum | Blows per penny- Blows per | Total weight Measurement, overall 
3 blow * worth of Gas ** minute. | approx, ins. approx. . 
Cwt. 7. A approx. No. No. Cwt. Height, Length, Width. 

3 3 ~ 2500 120 26 | 90 x 54 x 24 

1 4} 1900 120 27 90 x 54 x 24 

2 8 1600 80 | 38 | 110 x 60 x 27 

3 10 1300 70 | 40 | 110 x 60 x 27 








PRICES AND FULI. PARTICULARS OW APPLICATION. 


TANGYES LIMITED, = wus BIRMINGHA 


LONDON: 35, Queen Victoria Street, E.C, MANCHESTER: Deansgate. SYDNEY: Hay Street. 
NEWCASTLE: St. Nicholas Buildings, GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 
PARIS: Place de la Republique, [No. 33 
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UNEQUALLED FOP 
MAIN, WIDE, OP 
DOUBLE BEL‘S. 





EXTRAORDINARY STRENGTH 
OURABLE, PLIABLE, LIGHT, 
EVEN, STRAIGHT, NO SLIP. 





FOR SMALL PULLEYS & 
QUICK SPEED IT IS 
UNSURPASSED. 





FOR HOT ROOMS, 


SHORT BELTS, OR 
&e. 


¥133la 


HEAVY WORK, &c. 


“Oo —— 


SUTCLIFFE BROS., 


Climax Works, God!ey, Manchester. 








UNEQUALLED STRENGTH, 
ALWAYS PLIABLE, 
SELDOM BREAK. 





UNQUESTIONABLY 
THE BEST AND MOST 


DURABLE IN USF. 








SESURE CONSIDERABLE 


ECONOMY, & THE 
CHEAPEST IN THE END. 


X1331a 


SUTCLIFFE BROS., 


Climax Works, Godley, Manchester. 





HIiGH-CoLAsSsS 


MODERN MACHINE TOOLS 


f all descriptions at MODERATE PRICES. 


















Lathes, 
Drilling, Forging, 
Shaping, = Screwing, 
Planing, 1 Wheel 
Slotting, 2s Cutting, 
Boring, = Punching 
rm | te. 
Milling ~ttiag 
Machines. - ; pag org 
i = Tool 
Wood Holders 
Working “~ — 
Machines. _ Screwing 


Tackle. 


UNIVERSAL MILLING MACHINE. 


TANGYES’ MACHINE TOOL CO., LIMITED, 


Oxford WYorks, BIRMINGHAM. R179al 
LONDON : 35, Victoria Street. NEWCASTLE: St. Nicholas Buildings. 
MANCHESTER : Deansgate. GLASGOW: Argyle Street. 








“Oxrympia,” KensincTon, Lonpon, W, 
170 FEET SPAN. 


‘ Ande: Handyside & Co. Lim¢: 


Britannia Ironworks, 104, Queen Victoria St. | 


DERBY. LONDON 


Managing Director, 
A. BUCHANAN, 











WEARDALE IRON & COAL CO., LD. |.S 


COLLIERY OWNERS AND MAKERS OF ‘ WEARDALE COKE, 


STEEL (SIEMENS’) & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 


Of the Highest Quality, to Board of Trade, Lloyds’, and other Tests, 
LOCOMOTIVE FRAME PLATES. 





~ Beams 3 FOR “‘Inow Bans. 





Buaxpe 70 FOR Inon PLATES. 
TUDHOE W. Go. Be. © |: TuDHoe Seer se cape 
w. . 
Hgts ST ST SGRAP Ww. |. CO. BBB. TUDHOE BB. WEARDALE STEEL 
WEARDALE. TUDHOE ese. 








Pia xrRoO! 
“WEARDALE™ (for Plough Shares and Chilling Purposes). “ TUDHOE” (Hematite). “BELMONT” (Cleveland) 


PRINCIPAL OFFICES 


TODHOE (RONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES ST., LONDOR, E.C. 
WAREHOUSES 


GEORGE YARD,. UPPER THAMES STREET, LONDON, E.C. 








& GATESHEAD-ON-TYNE. B354 
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The Boiler Insurance & Steam Power 


Company, Limited. 
ESTABLISHED i859. CAPITAL £260,000, 
Head Offices: 67, King Street, MANCHESTER, 


Sree OR nen a Street, Glan BC, and 
_O— 
J. F. L. CROBLAND, M, Inst, M.E., Chief Engineer, 
EDWARD HADFIELD, Secretary, 
Qe 


INSURANCE AND PERIODICAL INSPECTION 
OF BOILERS AND ENGINES, 


Tusurance of Workpeople under the Im. 
ployers’ Liability Act, 18s, 
GENERAL ACCIDENT INSURANCE, 


The Oldest and Largest Boiler Insurance Company, 


[RAINED RESIDENT INSPECTORS” 
In all the principal towns in the United Kingdom, 


THE PATENT ANHYDROUS US LEATHER (0,, 


C>atractors to H.M inne roy Patentees and Manu. 
facturers of —- (W: nnd Pump butte Leather Belting, Hoss 
Pp an 











LEATHER LACES OF 
LINK e ALL _ 
BELTING. SA = STOCK, 

Stout ont Tan ng Patent wg hr 


Cemented and Kivetted only. TEeuten, Flax. Rubber pe 
sone ™ Belting. Green Leather, &o.” Main Driving Belta 
ny width, and to — any ay seweires H.P. 

NB An" * Waterproof” stamped with our 
registered Trade Marks, without which none are genuine, 
Established 1860. R792 




















ESTABLISHED 1775. 


S.E. NORRIS & - 


Offices and Factory 


“ HELvetia * Curriers’ De rtment : 
Learser Be.tine St. PAUL'S WORKS, 
AND LACES, Shadwell, 


Leather Delivery and LONDON 
Suction eqs. ; 
Mii. Bann & Hose Pires Botts, 
Waterproof Pump Butts. 
Highest Award Inventions Exhi., 1885. 





WEBB & SON, 


Tanners, Curriers, Pulmerens, Glove 
and Gaiter Leather Dressers, 


LEATHER & WOOL 


11 Frrst-ciass Mepas 
AWARDED. 


Price Lists aND TERMS ON AppLicaTion. (1 


E. PAGE & Co., Lid., Bedford 


(BSTABLISHED 1750). 
Bullers of IRON and STEEL BRIDGES, ROOFS. 
STEAM LAUNCHES for INLAND NAVIGATION. 


AGRICULTURAL IMPLEMENTS. 
BRICK & TILE MACHINERY 3558 


A. M. PERKINS & SON, 


Patentees and Manufacturers, 


SEAFORD STREET, W.C. 


PATENT High-Pressure Engines 

* and Boilers, Marine and Station- 

ary, from Ordinary Compound to 

oo Expansion. Consumption 

of Fyel guaranteed not to exceed 
, aN a -p. per hour. 

















: for Baking 
pal all desiccating 


but machinery. 


The whole of the above-named Patented Appliances 
may be seen in operation, 

Messrs. A. M. PERKINS & SON Furnish 
Every Description of Appliances in con- 
nexion with the use of Steam at excessive 
pressure. - 
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RUSTON PROCTOR & CO," 








SHEAF IRONWORKES, L.EBMOOLTN ii] 
2%, BUDGE ROW, ., LONDON, z.C 


Semi-Fixed Raginee—High-Pre Pressure & Compound 













warn 


/ 
ae 
he: 


nw 














Weighs Electric Company, Limited 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, S.W. 


MANUFACTURERS OF 


ELECTRIC LIGHT APPARATUS 


CENTRAL STATIONS & 4SOLATED PLANTS. 


wWwM. JESSOP & SONS, LIMITED 
CAST STEEL — TOOL STEEL 


CRANK SH AFTS | : OF SUPERIOR QUALITY. 


DER, STERN PRAMS, BRACKETS SHEAR, BLISTER, SPRING, & SHEET 


Stem Pieces & Gearing. 
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FLOUR MILL 
MACHINERY 


BEST IN CONSTRUCTION. LOWEST IN PRICE. 


SESSHOSESHSHSSSHHOSSHOOHHSO OHHH HOHHHOHESSEHEHSEHEHESHSESCOEOOE 


EK. KR. & F. TURNER, 


ia) IPSwWuicH, 
And 82, MARK LANE, LONDON, E.C. 


C1272a 
Telegrams—‘“‘ Gippeswyck,” Ipswich. ‘‘Canvassers,” London. A.B.C. Code. 4th Edition, 1883, 


R. & W. HAWTHORN, LESLIE, & CO., LD. 


LOCOMOTIVES o.nmx 


NEw CASTI.E-ON-TYNWsE 



















NGINE 


CHEBAPYrIST, SIMPLEST, & MosT BOONOMICAT. 
Sole Makers and Licensees :— 


| DICK, KERR, & 60. o. 


101, Leadenhall Street, LONDON. 
98, Mitchell Street, GLASGOW. : 
London Show Room: 76, QUEEN VICTORIA STREET, E.C. 
Manchester Agent: GEORGE SIMPSON, 45, Cross St. 
Works: Britannia Engineering Works, Kilmarnock, N.B. 








; ALSO SOLE MAKERS OF _ 
; KERR’S PATENT PORTABLE RAILWAY2< 
AND ROLLING STOCK. 








OCaTaLocues AND Price Lists ON APPLICATION 


DOLPHIN DONKEY PUMP. 


The Simplest, Cheapest, and Most Efficient Donkey Pump 
in the Market. 








DOLPHIN 
DONKEY 
























__emtce ust =—* MILLER, TUPP, 
ie «a & ROUSE, 
= Aa 4 Steam Yacht & Launch Builders & Engineer, 
y —« CREEK WORKS, LOWER MALL, 

: a3 4 HAMMERSMITH, 
i ; 





Illustrated 





~— DOUBLE-ACTING. _| Descriptive 
4 2: | 300|1710 | Price List of 
3 1200 21 0 |Steam Yachts 

6 34 | 2000, 27 © ‘and Launches # 


Full price list on application 

STEAM LAUNCHES always | 
in Progress in Wood & Steel. | 
luspection and correspond- | 


with Sheet of 
Photographs 


sent on 


ence are invited These 


Launches are fitted with receipt of 

special free Steaming Boiler, | One Shilling 

and are in use all over ya in English 

World for every purpose for | 

which small steamers are| OF Foreign 
alapted. Stamps. 








——...; 
$< 


John & Henry Gwynne, 


Engineers, Hammersmith Ironworks, 
And 89, Cannon Street, LONDON 


“INVINCIBLE” Patent Centrifugal Pumps 
SS 


For all purposes, 


The Best and Cheapest ; ‘ 
Market. Most Efficient, Sime’ 
Durable, Light, and Strong, ’ 
\ The only Pumps that Swivel 
q cn the bed-plates, 






~~ 


The branches of above Pump can be placed as shown by follow. 
ing diagrams, or at any intermediate position, C8i7a 


SBRaRRe) 
HAWKINS BROS, 


(Late W. HAWKINS), 


11, RED LION STREET, 
CLERKENWELL ROAD, LONDON, E.c. 
HYDRAULIC BUCKET OR PLUNCE LEATHERS 























t€~------- 


HYDRAULIC PUMP LEATHERS 
On “HAT” LEATHERS) 


om 


amie 








HYDRAULIC RAM LEATHERS 
(on“DOUBLECUP™L EATHERS) 





1-2-2222 en n-.-- >, 


AYDRAULIC PRESSURE GAUGES, 


HAWKINS’ PATENT, 
Hydraulic Leathers of all descriptions kept in —_. 
1a 


HYDRAULIC PRESSES AND PUMPS. 


TINKER, SHENTON, & C0. 


HYDE, NEAR MANCHESTER, 
Patentees and Makers of 


THE HYDE 


DUPLEX BOILER 


This Boiler, by the combination of the Hori- 
zontal Flue and Fire tubes with the Vertical Fire- 
box, produces the most rapid generation of steam 
with the greatest economy of fuel—10 Ib. of 
water evaporated per lb. of coal. 

The illustration shows this boiler made in 
sections and bolted together ; as constructed for 
transportation, or to places difficult of access, 





ft 
—_ 
os aad f 
7 / 
| 
" fel 
= 


THE HYDE DUPLEX BOILER. 


omananil 


HIGH-CLASS LANCASHIRE, CORNISH, 


AND EVERY OTHER TYPE OF 


BOILERS 


All Rivet Holes Drilled in position after 
plates are cut to form. 

Flues Welded and “_= 

Plate Edges Planed, Corners Thinned and 
Rivetting done by Special Machinery of most 
modern construction. mpP36la 


LONDON OFFICE: 42, OLD BROAD STREET, £.¢ 
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ELECTRIC LIGHTING. 
the Maxim-Weston Electric Co., Limited 


(Under new management) are prepared to 
SUPPLY ESTIMATES FREE OF CHARGE 


For Electric Lighting Transmission of Power, 


Electrical Tramways, and for the wiring of 
toc age. supplied from central stations. “Town Light 
ing a 
of weekeats S Patent Dynamos and Arc 
Mane relton’s hy moe a peo + ay My marin 
Regula! Automatic Controlling Ap) and System 
ee ier Central Station Distribution on. 


Ceiling Switches, Cut-outs, and all accessories. 





Offices: 55, ‘Victoria Street, Westminster, 
Works: Kingsland Green, London. C198 








INDESTRUCTIBLE 
Combination Washers. 


FOR FLANGE JOINTS OF STEAM & WATER PIPES. 


These Washers consist of soft metal sheeting, grooved 
outside, containing in groove, Asbestos or other packing 
material.—For particulars and prices apply— 910 


PETERS, BARTSCH & CO., DERBY. 





ENCINEERS 
GLASGOW 


ps and Pump 


For Decas, a teers Sarvace Worx. Engin 
Cheapest and t ‘Pump x ie = 
From eal and = ey a ey 
nes, High-speed 


Hydraulic an e. bum ly Cranes 
yr ke Hydraulic Rivetters, Lifts’ of 


DRWTWSDYDAXILEE az ~ ao. 
Bow Accornp Enome Worss, GLASGOW. X1l45 
Telegraphic Address—“ Bonacrord Glaagow.’ 


ALFRED FARRAR, 


NEWARK. 


Makes all kinds of High-Pressure BOILERS 
under Board of Trade and Lloyd's Inspection. 












Telegraphic 
Address : 


Far ar, Newark 








BENT CRANKS for ENGINES, PUMPS, 
and other MACHINERY a Speciality of the 


GRANTHAM CRANK & IRON C0., LD., GRANTHAM 








YDRAULIC eee 


D> 4 
Variable Power, Stroke when runnin 
50 per cent, Economy guaranteed for - oh on and COremee 
STEAM ENGINES. 
Highest Speed and Fuel No Vibrati 
Noise, Steady driving. P RS728 
TURBINES, HIGH-SPEED PUMPS, 





Ice. Refrigeration. 
THE LINDE BRITISH REFRIGERATION €0., LTD. 


City Office: 32, WALBROOK, LONDON, E.C. 
Works at Fishmarket, Lower Shadwell, London, E.; and Fishmarket, Birmingham. 
Subscribed Capital, £88,000. 


ICE-MAKING & REFRIGERATING MACHINERY 


On the LINDE System (Compression of Anhydrous Ammonia). 


Machines for 1 ton to 12 tons per day kept in Stock. Larger Machines up to 50 tons per day at short notice 
Up to 1st January, 1889, 765 Sets of Linde Apparatus have been supplied and ordered, 
representing an efficiency of 20,000 Tons of Ice per day. 
FURTHER PARTICULARS ON APPLICATION 

To our General Offices, Fishmarket, Lower Shadwell, London, E. Bila 


IRON ROOFS, BUILDINGS 


AND SHEDDING 
Erected Complete in this Country, or prepared to Plan for Erection Abroad 


FRANCIS MORTON & C0. 


a entrust their > = F. M. & Co., with ee 
@ repu' extending over 40 years, experience gained 
construction of more than 16,000 erections in that period. 


——— 
Badges ond, Siete Pemthel & for the ee S46 on 
struction on receiving full wheat, ac<myssianit umes 


: Se Wrought Iron Root Principals, Girders, & Girders, & General Wrought Ironwork 
THIS ILLUSTRATION OF EXECUTED WORK IS COPYRIGHT. All75a 


Naylor St. Ironworks, Liverpool; London Office, 9, Victoria Chambers, Victoria St., Westminster S.W 























THE HANCOCK 


INSPIRATOR, ‘aes 


100,000 IN USE. 1 swan 


THE ONLY COMBINED PUMP AND INJECTOR FOR FEEDING ALL CLASSES 
OF STEAM BOILERS ECONOMICALLY AND RELIABLY. 







Machine 


















SOLE MAKERS: 


THE HANCOCK INSPIRATOR CO —_— 8 


LOCO. PATTERN. [it infotoation on application UPPER THAMES sreeet, STATIONARY 
PATTERN. 


SINGLE LEVER. to— LONDON, E.C. _— B91 la 


HOLBOROW & Co., Dudbridge tien Works STROUD. p/N 


HOLBOROW & Co.’s 


PATENT AUTOMATIC EXPANSION ENGINES 


=_- a> + a> + ae + ae awe 


Their Tamderm oe is designed so that pistons can be 
taken out for repairs by sim removing covers; it has no more work- 
ing joints than ordinary engine, vooeuphex no more space, nor requires more 
expensive foundations. A vacuum of 14 lbs, below atmosphere is readily 
maintained by new AIR-PUMP and CONDENSER; and consumption of 
fuel, as pao | by exhaustive trial, need not exceed 2 lbs. per H.P. per hour. 


Their Simplicity Enables very Low Prices to be Quoted. 


*“AURZAITAA 


ESTIMATES FOR FIXING = oe 
COMPLETE with guarantee to 
start in good working order, and re 





Ls 
OVER Fier 


STI 


No Adjustment. ¥ ‘/™ .t¢ Feeds through Heaters. 
ps _ Draws Water at 14° Pahr, 4 "TEs Can be used as a Pump only. 
: Ail Sizes it water 26mt, | ; $8 | No Valves or Wearing Parts 
Delivers to Boller up to 212°,| | so | Can be examined instantly 
3 


























COUPLED 
ENGINE. 





* An excellent action of the valves and an unusually good and well main- 
tained vacuum. .. . Exceptionally high vacuum-—very great economy — 
exceptionally good results in economy."’—see *‘ Engineering,” Nov. 12, 1875, 
May 17, 1878, and July 8, 1861. B576a 


Steam Users, before Buying, please sead for Price Lists and particulars = 











DAWISs & PRIMROSE, 


ETNA 


Improved. Bevelling Machines 


IRONWORKS, BANGOR ROAD, LEITH, N.B. 


for SHIPS FRAMES. 


Improved Double-acting Steam Hammers. Punching & Shearing Machines, B678a 
SHIrP BUILDERS’ & BOrLSRMATERS MACHINE TOOLS, are. 

















42, OLD BROAD STREET, LONDON, E.C. 




















THE LUCIGEN 
THE MOST POWERFUL ARTIFICIAL LIGHT INVENTED, 


IMPROVED , PARIS EXHIBITION, 


STE AM LUCIGEN ) ) STAND No. 243. (British ic Pg ) 
(Prorecrep sy Royat Lerrers Patent.) i) a ‘. p 0 RTA B [ 7 LU) C | G F N. 
f i } it 


(Prorecrep spy Royat Lerrers Parent.) 


NO SPRAY. | SELF-CONTAINED, 
NO MACHINERY. | PORTABLE. 
® NO TUBES TO CHOKE. CONTINUAL, 


NO BURNER TO CRACK. ECONOMICAL. 








SILVER MEDAL 
PARIS 

UNIVERSAL \} 

EXHIBITION, 1889 ;} 
















NO SPRAY. NO MACHINERY. 
NO TUBES TO CHOKE. 
NO BURNER TO CRACK. 
NO SPECIAL OlL. 












= SIMPLE. ~ NO SPECIAL OIL. RELIABLE, 
E PORTABLE LUCIGEN r smmpressor, boilk 
‘ay ms EC O N O M | CA a Cc O N T | N UA a Muth mnchi oR it is the - =< moe ef ay self. contained « m 
readily portable. 
RELIABLE. THE PORTABLE LUCIGEN gives light of about 2,000 candle power, 
im urns common ir 1 re i] 
THE IMPROVED STEAM LUCIGEN is worked by a jet of steam it dces not require a Special oil and is consequently the 


cheapest light in the market. 

THE PORTARLE LUCIGEN is specially applicable for use on 
Kailway Sidings and Quays, in Docks, Shipy: ards, 
Graving Docks, Collierie Mines, Contracto ors’ an d 
Builders’ Works, and at all out-door jobs where no 


. ¢arried to the combustion chamber in any convenient manner, and 
superheated by the flame produced ; the heat of the flame also converts 
the o il used into the gas burned. and thereby entirely prevents ail waste 
of «il, and obviates the production of any spray whatever. 


- THE SeeporEp STEAM LUCIGEN can be recharged with oil while burn- 
ing, so the light is continua] without interruption. = steam is available. 


We WITHOUT SPRAY. WITHOUT SPRAY, 
2,500 CANDLE-POWER, ACTUAL, FOR 3p. PER HOUR. 


The Lucigen Light is produced by burning Creosote Oil, Tar Oil, Crude Petroleum, or other heavy Hydro-Carbons, by 
means of Compressed Air, in a special form of Lamp, t termed ‘‘ THE LUCIGEN.’’ 


\ CHEAPEST & BEST LIGHT 


Adopted at the Forth Bridge Works, by Tancred, Arrol & Co.; 

















i| }i The Tower Bridge Works, by John Jackson, Contractor; Woolwich Arsenal; 
fy The Works of the Principal Railway Companies; 
Also by Sir W. G. Armstrong & Co., Ltd.; and other leading Engineers, 










J. Mowlem & Co.; 
Brunner, Mond & Co.; 
Peto Bros. ; 


Contractors, Builders, 
Steamship Owners, Shipbuilders 
and others. 














ILLUSTRATED 
CATALOGUES AND 
EVERY INFORMATION | 
ON APPLICATION TO § 


Mr. T. M. JARMAIN, 
GENERAL MANAGER, 
PAGE STREET WORKS, 
WESTMINSTER. 

















——  —>SSESEESESESEEE— 
— STEAM PowER AiR COMPRESSOR, ee 
PATENT VenTical.- neni BOLTED TO AIR RECEIVER, WITH MOUNTINGS COMPLETE. PATENT VERTICAL RTICAL. LUCIOEN | WITH + RAiseo Burner. 


THE LUCIGEN LIGHT: COMPANY, Lip. 


RPAGE ST. Wonks S. WEG IT MIN STE E, =. 07 
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The Aluminium Company, Limited... 


115, CANNON ST., LONDON, E.C. Works: OLDBURY, near BIRMINGHAM. 


MANUFACTURERS OF 


ALUMINIUM, ALUMINIUM BRONZES, 


FERRO-ALUMINIUM, 


ALUMINIUM STEEL & SODIUM, 


ALUMINIUM (purity 98 to 99 per cent.) 15s. per Ib. 
Do. ” 95 to 96 os 1BAs. - 0 


Aluminium Bronzes, &c., supplied in In- | Aluminium Bronze (10%) 1s. 10d. per lb. 
gots, Sheet, Rod, Tube, and Wire. Ferro Aluminium (10%) 1s. 5d. per lb. 


PURITY OF THE ALUMINIUM AND THE PERCENTAGES CON- 
TAINED IN THE ALLOYS GUARANTEED. C1135 


_ Descriptive Pamphiets. Price Lists and Terms on application. 


IMPROVED PATENT SPHINCTER GRIP HOSE 


(Merrywreather & Sons’). 











For Steam, Hydraulic and Compressed Air Machinery. 
Rapidly superseding the costly and cumbersome Copper Pipes 
and Bends at present in use. 
“It is the Best Hose for Rough Factory and other use. 
The only Hose which will withstand the severe practical 
tests of the English Government Departments. 
Write for PRICE LIST to the ORIGINAL INTRODUCERS and 
MANUFACTURERS— C165 











DEATH g. ELLWOOD at tase LEICESTER ENG 
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JOSIP Ho TOMEWT & SOMS: (ESTAR 1835) 


Manufacturers of the EUREKA 





Glasses will stand a dk ssure of 2000 lb. per square inch, and do not change os ied nor become furred by use. 
vi 


These 
M anufacturers to _— Majesty’s ernment. ts a .d Testimonials on application. 
N.B.—Makers solely to Messrs. Kerr and Jubb of the Patent Enamelled Water Gauge Glasses. X1z72a 


THE MANOR GLASS WORKS, ASTON, BIRMINGHAM. 























HAYWARD TYLER & CO. 
ENGINEERS. SOLE MAKERS OF 
THE PATENT UNIVERSAL STEAM PUMP 









































HOT PRESS, FOR 6TEARINE. 
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WELLS LIGHT 


~\ tahweddh Gl Canin desea & WELLS’ PATENTS.) 
Genuine only when this title is cast on the name plate of each lamp. 


PORTABLE LIGHT FROM OIL 


Up t> 4000 Candles. 
Requires No Engine 
Or Air Compressor 


To drive it as OTHERS DO 
A few strokes of the Air Pump every 4 or 5 
hours is all that is needed. Continuous, as it can be 
re-charged with oil whilst burning. 


OVER 9000 “WELLS LIGHTS” 


Now in use in the LARGEST concerns in the ar 
























BURNS 
TAR OIL, 


For foreign marke s 
a special Burner is 
supplied to use 


ordinary 
Kerosene Oil, 


Obtainable 
in every country. 








200 on the Manchester Ship Canal 


BEWARE of Crude Imitations being substituted for 
our Lamps. We have had several instances of firms 
having ordered others in mistake for the Wells Light, 
and after vainly attempting to make them work they 
have been thrown aside as useless and ours substituted. 








THE 


“WELLS LIGHT’ 


IS THE ONLY LAMP WHICH HAS 


STOOD THE TEST OF THE MARKET. 


EACH SENT OUT IS GUARANTEED. 








ey 
WRITE FOR LISTS. = 


Lamps can be seen working 
at the Sddreanes of ths following 
SOLE AGENTS. 
GLASGOW -— JOHN DONALD & SONS, 
42, Cadogan Street. 
DUNDEE —T. C. KEAY, Baltic Street. 


NEWCASTLE-ON-TYNE- EMLEY and 
~~ SONS, LD., Westgate Road. 
LIVERPOOL—JOHN BIRCH & CO., 
Buxton Buildings, Chapel Street. 
KENDAL-I. BRAITWAITE & SONS. 


LEEDS—HENRY BERRY & CO., Hunslet. 


BIRMINGHAM—RICHD. LLOYD & .CO.. 
Steelhouse Lane. 
SHEFFIELD—TASKER, SONS & CO. 
New Station Road, 
BELFAST—R. PATTERSON & SONS. 
High Street. 

LONDON—W. H. WILLCOX & CO., 36. 


Southwark Street. 
Agents for Eastern Counties. 


PARIS-L. ROFFO, 58, Bd. Richard 

~~" Lenoir, 

ROTTERDAM-WYNMALEN & HAUS- 
MANN. 

MOSCOW & ST. PETERSBURG -—JOHN 
BLOCK. 


SYDNEY - JOHN SHAW & SONS, LD. 


HAMBURG_ED. GRUBE, Albertstrasse9, 
Licensed Manufacturer. 
(Registered Title, “‘ Oleo Vapor Licht.”) 
XN. YORK—KEEGAN & HALPIN, Licensed Simca 5 a a 
Manufacturers, 13, Murray St. NEW HAND PATTERN WELLS LIGHT 
MONTREAL—JAMES COOPER, Licensed ~ 500 Candles } gall. per hour. Price £10 complete 
Manufacturer, St.-James’ Street, Weight of No. 1 Size empty, 40 1b. 
A few more Agents required in districts and %” ” : ” 20 Ho 


150 Ib. 
countries not at present represented. 3 te 200 Ib, 








No. 1, Hand Pattern, 500 candles, — about 4 gallon per hour, £10 complete. 
No. 2 Size, 1000 to 1500 £15 10s. complete. 
No. 3, Manchester Ship Canal " Pattern, "most useful size, 2000 Fis 2500 candles, burning about 
1} gallons per hour, £16 10s. comp'ete. 
No, 4, Wells Light, 3000 candles, burning about 2:gallons per hour, £17 158 complete. 
Extra Burners (of which it is always well to have a spare one) to each Lamp, No. 1, 28s. each 
No. 2, 30s, each ; No. 3, 35s.; No. 4, £2. 


A. C. WELLS & CO., «sms. LONDON 











And Carnarvon Street, Cheetham, MANCHESTER, %1309 
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WHITAKERS’ PATENT 


team Crane Excavator or Navyy 


Capable of excavating and filling into wagons about 600 cubic yards per day. 


The bucket can be taken off in a few minutes; and the loco. crane being on the 4ft. 8in. 
gauge, can be used for any other purpose. 


These Excavators are now being extensively used on the Manchester Ship Canal and 
other works. 


They can also be seen daily at work on the new East and West Yorkshire Union 
Railways, in very hard shale and soft rock. 


35 NAVVIES SOLD 
DURING PAST YEAR 


ALSO MAKERS OF 
WHITAKERS’ PATENT DOUBLE - ACTION 


STEAM HAMMER PILE DRIVER. 


SOLE LONDON AGENTS — 


KERR, STUART & CO., 20, BUCKLERSBURY, 


LONDON, E.C. 





te te te ia 














TESTIMONIALS & PRICES ON APPLICATION TO 


WHITAKER BROS., 


HORSFORTH, NEAR LEEDS. 


Telegrams—WHITAKER, HORSFORTH. X1289a 








STORTEVANT 


“MONOGRAM” BLOWERS AND EXHAUSTING FANS. 


A LARGE STOCK READY FOR IMMEDIATE DELIVERY. 
POLL LDL AL LLL MAL MLA MLM Ll Ma Mh 
BLOWERS or this Pattern are especially adapted for Blowing Forge Fires, Boiler 
Fires, Heating and Puddling Furnaces. 
EXHAUSTERS are used for Removing Smoke, Steam, Noxious Vapours, Dust from Emery 
Wheels and Cement Mills, Stive from Mill Stones and Purifiers, &c. 





SEND FOR NEW ILLUSTRATED SECTIONAL CATALOGUE AND PRICE LIST. 


STURTEVANT BLOWER COMPANY, 


75, Queen Wictoria Street, LONDON. X1319a 








MONOGRAM BLOWER. 








a ll 








————. 


—$ 


MONOGRAM EXHAUSTER. 




















Men SAMES RUSSELL & SONS LIMITED 


i aouks WEDNESBURY a ate 


Branch Depoteg = 


LONDON--108, South 
New Briggate. 

BIRMINGHAM — 114 
Coimore Row. 


wark Street. 
LEEDS.-6, Mark Lane 


3331X 
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Weston’s Patent. SOLE MANUFACTURERS OF Storer’s Patent. . 


Welcome, NETTLEFOLDS LIMITED, BIRMINGHAM 









These BRACES, which have been several years before the public, and are much appreciated by them, NETTLEFOLDS 

have lately considerably improved by enclosing the Screw in a SieEve (A), which always protects it from Insury either from 

dirt-or blows. This SLerve also acts as a Guipg for the Nut, thus keeping it steady throughout the whole of its traverse, 
and consequently enabling the drilling to be effected with Perfect Accuracy. 


EEE eee ee” 
EUBRSUATOR has eleeted SAVING of cent. in the cost of La eeeertnl maek Qe Wetthesier and has 
The SUET a tees oat. prtcoting 2 Engines, 
Messrs. Hick, Hancreaves, & Co, 0 of Bolton, write:—“ We find the saving in excess of that stated in Messrs. Nettlefold and Chamberlain’s Report, vis, 70 per 
cent., and the Sn: to which these Lubricators ae een CeesE ave te Seeaetal condition. Repdnwae ne whew them for all our Engines,” 
is Lubricated before passing“to uniform and constant. 


By this Invention the alves, while the supply of grease is} 


Sold by the undermentioned Agents, of whom Price Lists and Full Descriptions may be obtained: 








] Birmingham .. .. Wakeman, 0. H., Gt. Charles-street se" eaten Galloway and Co, Sheffield .. .— .« Wilkes Brothers and Oo., Tasker, 
] London.. .. .. .. Nettlefold and Son Han: Son, and Co. 
i onal ka ey Derby .. oo oo dyside and Co. 
Glasgow . . « W. M <a Schaffer and cc «> = a Sumner, J. M., and Oo., Manchester Nottingham . ~ Manlove, Alliott, Fryer, and Oo, 
Budenburg Bristol.. .. .. .. Weston, J. D., and Son Germany. — .. Schaffer and Budenburg, Manchester 
Edinburgh.. . .. Redpath Brown and Co., Thos. Scott Belfast .— . .«. Patterson, R., and Sons D15998 


"DIFFERENTIAL RATCHET BRACE :-: OPEN TOP SUBT LUBRICATOR 
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— SILENT FORWARD GAS ENGINE 


THE OUTCOME OF NEARLY TWELVE YEARS’ EXPERIMENTS, INVESTICATIONS, AND PRACTICAL EXPERIENCE. 


AWARDED GOLD MEDAL DIPLOMA for 
“EXCELLENCE IN GAS ENGINE CONSTRUCTION.” 
And THE ONLY MEDAL AWARDED 


FOR “GAS ENGINES FOR ELECTRIC LIGHTING” 
At the ELECTRICAL, INDUSTRIAL, AND INTERNATIONAL EXHIBITION, BIRMINGHAM, 1889. 
FULL PARTICULARS, TESTIMONIALS, EXPERTS’ REPORTS, REFERENCES, AND PRICES ON APPLICATION. 


TT. B. BARKER & COMPANY, wee 


_Rige_Namier 2690. BIRMINGHAM. 


——— 


TOURED ANBESIOD COVERING 60,, LID 


PATE NT REMOVABLE 


(Established 1877) ARE THE ONWMIZ. WY 98) PATENTEES AND MANUFACTURERS OF 


PURE ASBESTOS REMOVABLE COVERINGS, 


For Boilers and Pipes, and the only firm patronised by the Admiralty, India Office, War Office, and H.M. 
Office of Works. Also the most eminent firms of Engineers and Shipbuilders in the United Kingdom. 


Plastic Asbestos Infusorial Silicate Composition for covering any surfaces up to red heat dry in cwt. bags, 
These Coverings are absolutely Frireproor, and practically InpestructiBLE. Also improved Papier 
Maché Non-conducting Composition for covering ordinary Boilers and Pipes, and RemovaB Le Coverings of all kinds. 

Cheapest, most durable, and efficient Coverings in the world. 


viseamvar mnae | STEPNEY, LONDON, E. “tis nore 


Managing Director. 














X1148a 











Circulars, Samples, References, and Estimates free. Cia 

































ae 66 5 gga spicinn 99 ee 
i] ne. 
= Centrifugal Pumping Machinery 3: 
#3 ner ae 
“8 (J. E. LAWRENCE'S PATENT). g: 8 
2 New departure in Centrifugal Pumpe. Access obtained to whole of 2+ 2 
E& © interior by removal of one piece. e aaa, gained cannot be © ~ 8 
< Ef g over-estimated. . gS 
== Reduction in Prices. Hand & Power Rock Boring Machinery. &2= 
3.” Constructors of the largest Dock Pum g Machinery in the World. £24 
= a& Pumps capable of discharging tons per minute. 250 
a” 3§ 8 3 = 
at LOVER & HOBSON, Bab J.£ LAWRENCE'S PAT 
"ae — s neers and Millwrights, Albert Ironworks, ang cL OVER & HOBS ON 
mm 3 aS ONDON 
FST. JAMES'S ROAD, OLD KENT ROAD, LONDON, S.E. 33. 
Pé Tala * Telegraphic Address: “Inoxwonxs, Lonpon.’ C598 a 
We - THOMAS P E. RR & N, LTD., “rugiand. 
Works, °» England. 
MAKERS OF: 


STEEL CASTINGS 


ALL KINDS OF MACHINERY, 


a 


JOHN A. BREMNER &CO. 


——— Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


sa i vt rR ICA TI N CG — FOR MARINE & STATIONARY ENGINES _ SER 
S sPuCIAL CYLINDER & VALVE olL, Sees 


is AS SUPPLIED TO THE ADMIRALTY 


mM THE ABOVE ARE ALSOLARGELY IN USE BY LEADING CONSUMERS. 
Cardiff: Powell's Place, Liverpool : 66, Wapping, Newcastle-on-Tyne: 23 and 26, Side. Glasgow: 6, York Street. X1290a 


ee 


















=- CASTINGS = 


SOUND, SoLAHAN, uO Ww FPRIC =z, & PFPROmM YK T. 


A. D;. STUDD & CO., KETTERING. 





_X1470a 
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R. HUDSON’S | 


PATENT STEEL TRUCKS, POINTS, & CROSSINGS 


PORTABLE RAILWAY, &c. &c. 



















‘Patented Burope, 

iy, America, India & British 
* Suuth Africa, 1875, 1877, 
1878, 1881, 1888, & 1887. 


GILDERSOME FOUNDRY, 


Near LEEDS. 
REGISTERED TELEGRAPHIO apprsss:! 


“Foundry, Gildersome Street.” 
ABO OODE USED. 


TELEPHONE No. 14, Li Leeds Exchanges. 





23.—Paten' Triple ventre Side Tip Truck (es mua ail a tp ay weight with case P 


Upwards of 25,000 of these Trucks and Wagons have been su to the South African Diamond Mines; eee nt tao, 
ver, Copper, and Lead Mines; Indian and Brazilian oY and to Railway Contrac Chemical ores Bri Works, and Coal and Min 
Shi; &c.; and can be le to lift off the underwor! down into the hold of a v A cnstiy staged. They are also largely used in the 
Coal and” other Mince i thin country, and are the LIGHTS, 6 Games cain MOST CAPACIOUS made, itely stronger and es wooden 
ones, and are all fitted with R. H.'s Patent ‘ Rim” Round panera pone ae ving immense strength and rigidity. End and body 
plates are als> joined oh Hs Patent i irons or corner plates. 









TAHUDSOITS PATENT 

+ RIMMED & JOINTEO 

4 STEEL MininG WAGGON 
; GILDERSOME FOUNDRY 
: wear LEEDS 


AKUDSONS. PATENT 
CHORES ORE Founory 
= Ntar Ler 0 


: R ~ R.HUDSONS PATENT 
= psie7! prpiNGTROSK 
ERSOME FOUN 

os 








2.—Patent Universal Triple-Centre  8.Patent Donble-Centre Steel 
Steel Tipping Truck. Side Tip he 12.—Patent Steel Ho 
Will Tip either Suz or either Exp of Rails. Will Tip ehat de a Wagons. with Bottom 


One Man can easily tip any veicht in these Wag: ne’ 





agons. 





19. 19. Patent Steel i Charging Barro a 





Steel Barrow. 





16. -—Patent Steel Wheelbarro " ws. 
Made an Ligh’ itrongest 
Mornet. A Great Success. 


30.—R. Hudson’s Patent Steel End Stcamship Paste. 
Tip Wagons. Drawing V. 10. 
Can be Tipped WITH BaSE when AT REST. 


s.—_ROBEERT HuDYDsonws 


PATENT IMPROVED IRON SMITHS HEARTH. 


No Brickwork Required. A Special Quality made almost 


14.—Self-Righting Steel ¢ 
Tip Bucket. j 

The “Catch” can also be made self. 
acting if desired. 


15.—R. Hudson’s Patent 
entirely in STEEL, effecting a at.-Pig Iron Barrow. Steel Cage & ‘*Fallers,” 





GREAT SAVING IN WEIGHT. 





R. H.’s Patent. &c., Complete. 





—‘Aerial’ Steel Winding Tub 


“ARGE NUMEERS IN USE BY ALL THE PRINCIPAL ENGINEERS Largely employed in the 8. African 
Diamond Fields, 


L533 IN THIS COUNTRY AND ABROAD. 


ALL KINDS OF BOLTS, NUTS, & RIVETS MADE TO ORDER ON THE PREMISES. 








TRE RRe NrAgpicnemn-ce aa mise 


IR TE AIOE 


SBN SE OMLEE ATEN Gn a RONEN 
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filustrated Catalogues, with REVISED -PRICE LISTS, free by post. 


CLAYTON & SHUTTLEWORTH have been Awarded Prizes at the various 
Meetings of the Royal Agricultural Society of England since 1849, and all 
the FIRST PRIZES for Portable and other Steam Engines at the 

Trials at which they have competed since 1863. 


25,500 Engines and 
23,500 Thrashing Machines 
Made and Sold. 





















adapted for Burning @:raw 
and other Vegetable Substance2. 


SEMI-PORTABLE ENGINES 


TRACTION ENGINES UNDERTYPE ENGINES 


HORIZONTAL ENGINES 
COMPOUND ENGINES. 


London, 1851, 1862. 
Paris, 1855, 1867, 1878. 


STAMP END WORKS, | View», 1857, 1866, 1873. | 


And at other] Great International 


LINCOLN. Exhibitions. 
AND MELBOURNE, 1889. 


78, LOMBARD STREET, LONDON. | “(oie tyres for porate: 


— Cartons, LINCOLN so “Oo ” and Special Award for General 
LAYTON SHUTTLEWORTH, LONDON. Excell ot Exhibit, caste! 


a ey LOCOMOTIVES 


QO: all SIZES and GAUGES, for MAIN and BRANCH LINES, CONTRACTORS, COLLIERIES, IRONWORKES, & 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


PECKETT & SONS, 


LOCOMOTIVE ENGINE BUILDERS, BRISTOL. x199:4 























, BR 


—_ 


Telegraphic Address: “P 


IMPROVED SECOND-CLASS TORPEDO BOAT 


Built for the British Gowernment. 
ger ADAPTED AS A WEDVDETTE OR GUN -BOAT We 


WaAaRHnRoOw & oo. LONDoOonW. 


ISTOL.” 











\ength, 60ft. Beam, Bift. Speed on official trial, during four hours, with a load of 4 tons, 17 knots. Speed, light 185 knots. Turning power at full speed, within a 
circle, the radius of which was equal to the length ot the. Boat. 











LURE & SPENCER, LTD. 


Lime Bank St., Ardwick, Manchester 


MANUFACTURERS OF 


IMPROVED PATENT 


Consolidated Emery Discs 
Grinding and Polishing Machinery. 


PRIZE MEDALS:— 


Amsterdam, 1883; sntennqeees- Inventions, London, 1885; 
ILLUSTRATED CATALOGUES FREE ON APPLICATION. 





= 








i 
$ 
, 
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GOLD MEDALS, London International Health Exhibition, 1884, 


gow SF WATER FROM SEA WATER. 


= Land Stations. 


Sines, 100 20 “ie, Fst ge tres) per 
Patent fonder to ton of 23 
5100 songrioney2 Far owe from are, quamntced to yield, por wad, ene cael 22, Senso 


erenanay" 's =e: Patent {fondensers for Steamers will produce water of above quali 
worked with the Greasy Steam from the Main in Bofors. ond at same time sso supply Fresh Wai for 
Boilers, t distilled and otherwise lost, thus a’ a © expenses and trouble due 

"7 the secamulation of 8 ass Ballo. ty fal to, ar 75, i26, 55 t. 
we of Fres er eq or or or Fr cent. more 
Gan Se we ~ of Boiler Steam consumed by above Condensers, depending on - the kind of 
a.2. 180 of 80 of Normandy’ Condensers have been Tosti hentinn Her peiderty’s Biles, 007 over 900 to the German 
the Royal Mail Siu Gears Sched Ganaean, the Alten Bape Royal Ma Mail Steamers, the Cunard - Giieeand = 
A en and man 
the Hal Mal Sigs Packet Compan, th Alen a , 











NORMANDY & C0., Custom House ‘Station, Victoria Docks, London, B. 
= Isler’s Patent 

mv ss TURNSTILES. 

mt Ty | Prize Medals at Inventions and 


_Liverpool Exhibitions. 


Supplied or Lent on Hire. 


USED AT PRINCIPAL EX- 
HIBITIONS. X1192a 


 C.ISLER & Co. 


Artesian Works, Bear Lane, 
LONDON, SE. 




















Awarded First-class Certificate and Gold Medal at Calcutta International Exhibition, 1884. 


GEO. CRADOCK & CO., WIRE ROPE WORKS, WAKEFIELD 


MAKERS OF ALL DESCRIPTIONS OF 


ROUND & FLAT STEEL & IRON WIRE ROPES. 
Contractors wd ie Aeney- a of Lang’s Patent Rope, 





GANGS PATENT WIRE ROPD 
WHER #HEW. 


“IVOSW Y3AS 


GOLD and SILVER MEDAL. 
O99} ‘CNVILOIS “TLOUILSNT ONINIW 


ANTWERP EXHIBITION, 1886. 





ROE & BEDLINGTON’S AERIAL ROPEWAYS. First Order of Merit, Adelaide, 1887. 
Silver Medal, Mining Institute of Cornwall, 1888. 
First Order of Merit, with Special Mention for Excellence of Rope, Melbourne, 1888. 


N.B.—Users are equally infringers with unlicensed makers of Lang’s Rope, and 
both will alike be proceeded against. 





wud person giving Information of Infringement will be rewarded. X1197a 
Manufacturers of special BOILER and 
'K WICKSTEED 60 ; other TOOLS, including 
rs . 







KETTERING. 


BEADERS, SELF-FEEDING 


. Tube Expanders, 


— Ordinary 





NEW AND IMPROVED INTERNAL 


BOILER TUBE CUTTER. 


WORKED WITH 


RATCHET. Expanders, 
CONSTANT FEED. i 
Portable Boring 
Will cut Tube 
ther inside or out- Machines, 
side the tube plate &e. 
PRICE LIST complete, with extra set o. Rollers. X1253a 
lgin. fin. jin. 8 2in. Q}im, Qhin. 2fin. 3in. 3}in. 83in. 3fin 4in. 


62s. G4s. 67s. 70s. 75s. 80s. 85s. 90s. 100s. 110s. 120s. 130s. 


Important to All Steam Users!!! 


=_— +a +a + a+ = 


THE “ EXPANDISC” STEAM TRAP 
IS PERFECTION. 
COMBINES IN ITSELF THE FOLLOWING PRIMARY 
. ADVANTAGES :— 
(a) It is simple, reliable, and easily fixed. 
(6) Having i working parts, there is no liability to get out of 
order. 








(c) Can be easily regulated for any pressure of steam required. 
For full description see EncrngEr, 30th March, 1888. 


PRICE, 45s. each. Packing and Delivery, London, 
Liverpool, or Hull, 3s. extra. X1221a 


AGENTS WANTED. 
THOMAS BARRACLOUGH, Engineer, MANCHESTER. 








A Slotter for Will Save its 
a few Oost in a few 
Pounds that weeks, even 
will take in an though it . 
article of not constantly 
any Diameter. employed. 





Size “‘C” (£25) eieeatnn a Belt Pulley Six Feet Diameter, 
ASlotting Machine of the usual type, capable of this, would cost about £180, and take twice as long to do it 





DESCRIPTION OF THE yooh el 
Ture is an eg simple and most efficient Machine which has been designed speciall 
Wheels, Pulleys, llers, &c., however large their diameter, being an unlimited ran, - EA 
sible to attain with es the largest Slotting Machine ever made, so that the advantage of 
once apparent, ey as the work done by it is much more rapid than with an ordi actos Any desired taper 
can be given to the k y without adjusting the wheel or pulley, — has simply to be laid level on the machine, 
and is instantly fixed by the Lever Bar, no clamping, blocking, or bolting being required. For heavy work it is 
advisable to place the Keyseater below a crane. 
uae many as se small Pulleys have been slotted in one hour, and we have seen an &ft. a, by hand for 16 cwt.) lifted from the 
e, placed on the Keyseater, slotted, and des hed in 25 minutes—a good 10 hours’ w: or a fitter. Few firms 
a moar sufficient to take in such a Pulle: ley, and even they | would require 3 hours at yt to do the same work. Our own 
ich ohce constantly employed two costly Slott: ing hi with their dants, as well as five fitters chipping 
fil tend what the slotters could not take in—is now greatly in increased and more ‘ecient p a by one Keyseater 
(size C, as illustrated) six hours per day, attended by a labourer only, who has run the machine some time, and has now 
attained great rapidity, owing to constant practice on all shapes and of Pulleys, &. 
The follo is a copy of “Instructions for Working the Keyseater,” composed by our Foreman Engineer, and 
whi we have hitherto ae along with every machine sold. It pow tpg to convey the simplicity and 
of the ter than an See ees st tion could do 
Take some care in starting, eg ~ overdo the Keyseater, till y ly understand ‘its See that all the 
cutters stand plumb adowiee off the table. Lay your wheel or sey level on the table, and fix n the cutter while 
the crank pin is at bottom of stroke; then make the bottom of hole to be keyseated touch the teeth of cutter, fixing 
the job according to the pore! approximate rule :— 
in. 


for cutting Ke ts { 
work whic op 
the “ padded is at 








tters should start about plumb. 
and ~ Cutters should start from —4 to fin. clear at op of hole. 
in. and ” ” ” ° ” ” ” 
jin. and iin, ” ” ” in. to ‘in. uw ” ” 
l}in. and ljin. ,, . to fin. 
Then turn the machine by hand to prove that the Cutter will not lock itself and break when the machine runs; then 


start the machine and feed gently during the first few strokes, gradually increasing the pressure, but, of course, only 

= the down stroke, as the cutter must always be relieved on the up stroke, corr the points of teeth will blunt. 

Pe app a of Bee above rule will depend, however, on the depth of the eye of pulley and the amount of taper 

same attendant is kept ’at the Keyseater, he will in a few days soon yy" to adjust any size of 

a. sithext « ds. or measuremen This been my own experience, and my man cuts a perfect keyseat every 

time, and with astonishing rapidity. When there isa number of skmnilar wheels or pulleys to wet ket at once, the Set 
Screw on Bridge Bracket should be set and fed up to, thereby ensuring the keyseats all similar in depth and taper, 





PRICES, DIMENSIONS, &c., OF THE oo 
All Sizes kept in Stock ready for instant deli 








wi “Longest Approxi- Dia- Revolu- | Dia- it Cost! 
| Breadth la pproxi- Size of 
SIZE. | PRICE. | aa Raves, met po tions Height meter otstrong 


r | over at te Export Export Case 
up to \ockanyet seneen. Pulley. Pulley. minute. | top. Weight. | in Inches. 








A | £14 |finwide 45in.* | }-H.P. 12in. in. | 6 | Sl | & | Scwt 18/- | 88x27x33 
B | £18 = 9in.* 4-H.P.| 12in. in. | 140 | 82 | @ ¢ cwt. 21/- | 836x29x36 
c £5 ilk ,, 18in.* ae | 12in. 4tin. 205 34 30 cewt. 25/- 37 x32 x 387 
Dd £45 (2 email 2.H.P.; 1éin. 5zin. 20 6| 642 ll] Cw 4 cwt. | rial | 44x 42x42 


t ' | 














* The Bosses in which these were cut had, of course, the usual third of thelr Jongth “ aa oy in aes oni When 
demand is made for ionger Keyseats thats these, we may @ go to the expense of cu! as ngdice believe the 
machines are capable of much greater le Till suett is asked for however, it teow As te wasteful to make cutters 

which would otherwise be use 
There is hardl: y reasonable limit to the length of Ke if the cutters are made lo: bey 

The Keysea‘ ter, being, complete with fast and loose eys and a belt-shifter controlled byt by the attendant t, 

enly to Ne fi eet fixed with 4 bolts to a floor or concrete foundation; and as itis out self-contained, no intermediat 

is necessary, the belt coming direct from the main shaft above, at a cient angle, of course, to clear th. 
largest article you ever The illustration shows th t coming from below, which 
certainly the best arrangement, if it can be easily ‘attained 


PRICES OF CUTTERS. 
Width of Keyseat—Inches | 3 Sisei¢laleltininiz 2|2 











*Cutters, stock lengths*.. .. ..each 
For every inch longer .. .. .. add 





I 
16 | -f7 | 8 | -/9 | 0} V- | 1/8 | 1/6 | 1/9 | 2- | 2/4 
* Those kept in stock are sufficient for all ordi: 
Lo ‘ew days after order) to cut u| any length desired. 


nger ones can be supplied (in 

These Cutters are superior to slotting tools, if only trom the fact that they cannot vary in width, so that the keyways 

are bound to be of a standard and uniform size. y are also so powerful that we have frequently used them suc- 

cessfully in cases where ae tools and chisels omy Tailed. A tool. -grinder is preferable for sharpening the teeth, 

but otherwise a saw file will it fairly well. We have cut 200 key seats with one cutter without sharpening, and 

some have been in use for two years after cu’ of k = any other tool, a great dea) 
epends on their usage, the material they “have to cu 
































gy- | 10/-| 19/-| 14/-| 167-| 18/-| 20/-| 287-| 277-| sey- “| 59/- 





work, being capable of —— = eyseats of any lene length up to Bin. 
Pp 








ial REPORTS FROM USERS OF F THE KEYSEATER aul = 
ve as reached us large ger ge pee most), singular fact that 80 cen those erto 
” sold have wool erga trem abroad. iad 
Messrs. GUILHERME M‘HARDY & CO., a am, Brest, say or Size C— 
“In last you trust the C K sent us will be have sold. Weare aro sind to we ve 


size Ke 
are ryith it, being far of the slotting machine for small wo: 4, — juable for large work which before 
to be hand, wages being so high here.” 


Messrs. MASSON, eoorr, & BERTRAM, E Ba‘ 1 
We find it a very useful tool Luudeayaaee ittersea, London, say ot Size O— 


Messrs. MILLER, TUPP, & ROUSE, Engineers, Hammersmith, London 


ize A— 
“We have had your Ke eyseater for some. ‘months, and find it does v satisfactory work, We find + bh —~ ¥, in keyseating 
our propellers, and are well pleased wi 24 a 


Messrs. eur i. , ENGLION, En ngineers, Bath, say of Size C— 
“ We havehad it in use for several m and wold not be without it on any account. It + & most useful tool, and 
does its work well and quickly, and we should: try ie only reyuires to be known to get into general use. 


The WASHINGTON Coenen. CO., Washin gg Duin, say of Size B— 
“We are extremely aw with your ter and the work it fitter can do in nate an hour what would take 
ey tee hours fo do Be a BE py ey SB FR et We consider it has only to be seen at 
largely ado, 

















4" ts. M‘KINNON 4 co., ener, Aberdeen, say of Size O— 
The Keyseater does its work very 


*Messrs. KESSON & & queen iin E neers, ‘Parkhead, =. ony of Size C— 

“Tt has been employed slotting rollers and pinions ever since we received it two mon e find it a very useful tool, 
and a long way superior to the slo’ which we formerly used for this class of work. In practice it does fully twice the work the 
slotter did, and ekbe a a better job.”* 


bd These gentlemen have since informed us tl at the original cutter is still in capital order, after having taken out about 
3000 Keyseats. 











Delivery Free throughout the Kingdom 


74% for Prepayment. Monthly Account 5%. 


HARPERS LIMITED, 
ABERDEEN, SCOTLAND. 


arpers’ Belt and Rope Pulleys, Step Cones, Haulage Rope Pulleys, 
H Wheels, Mortice- Wheels, Wheels, bn Mi Pedestals, Le Bee pe 2. Page 
pal). apply for our reduced rates per cwt. for castings of the above. 
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Oa ial seal from every Exhibition at which our Machi has been Exhibited.—London, 186. 
Prize Paris, 1868; Society of Arts, 1865; London, 1862; Dublin, 1865. 


- MOIR & CoO. 


eae H WORKS, SHERBOURNE STREET, MANCHESTER, 
MANUFACTURERS OF 
Hollow 


Hure’s Patent Universal 


Improved pecas, Catvarent Yas Mespios. 


Mandrel Lathes, 
Muir's Tm ‘with Capstan or Turret Rests, for Steel, np to 





with two 8; 
Horizon‘ Double 

sin, stent Profile Vertical & Horizontal ‘oot Lathes, Se. to tate. conten, Ging, 
maiELix et INES, of h of eo mart feonere ceneirenen, Ae ons Vianging eatin for Flanging en 
saat Marin eee for for truly, finishing’ taper and of Boiler Flues. 

Parllel Hole patent tters, cepable Fordan's Patent 1 Multiple Machinos 
alfred eas wide, at the rate | — for Boiler Shells and Boiler a 

of lin. per min Patent Hole & Circular descriptions, re 

HOLE BORING MACHINE dr gi | for Rified Ordnance— 
special, Gas Baer Chana erangunet RMOUR PLATES and SMALL ARMS. 

Guide Sorew Chasing ali descriptions, Machinery for Sewing Machine Makers 


BETEMSIVE STOCK ROOMS or in pe Mapchester various Sizes and descri of 
W, M. & OO. have in their above Machines, &. ; which aren g py ayt _ ty 


DRRDGERS AND a 


KINGSTON PATENT 


Has the following advantages over other Dredgers :— 


















Makers NO HEAVY BALANCE WEIGHT. 
ov NO PITCH OR SPECIAL LONG LINK CHAINS 
1, MILL GRAB OPENED OR CLOSED IN ANY POSITION 
0 NO DISMANTLING OF THE SIDE FRAMES TO 
AND . GET OUT FRICTION WHEELS FOR RE-TURNING 
SEED SMALL INITIAL COST. 
Crushing These Machines have been supplied to various 
Machinery. GOVERNMENTS, HARBOUR BOARDS, CORPORATIONS, 


aa, COAL COMPANIES, &c. &. 


Rose, Downs, & Thompson 


OLD FOUNDRY, HULL, 


And 76, Cortlandt Street, NEW YORK. 
Established 1777. 


RPP DOD OD DOD ALD AD APA ADD 
THREE GOLD MEDALS Awarded 
their Machinery. 


Grab Working in Compact Sand & Gravel. 


Blia (From a Photograph.) 














LISTS ON APPLICATION TO 


BUTTERS BROS. & CO,, 


Contractors’ Engineers, GLASGOW. cs 








ESTABLISHED 1870. 


J, HALLIDAY & C0. 


Portland Works, 
WATER STREET, ASHLEY LANE, 


MANCHESTER. 


Softening Process takes lime 
out and other matter held in 
solution, saves boiler incrusta- 















FILTERS 


TO DEAL WITH 


40,000 Gallons 


Of Water per hour. 





HALLIDAYS PROCESS 





mre 
cvauy 





tion, and makes hard water fit - 
for domestic use. 
Peseeeeee: 


HIGH, LOW, ands, 
GRAVITATION FILTERS 

OF ALL SIZES, =i 
From 100 to 2,000,000 gallons @ 


DIVING APPARATUS. 


Cc. E. HEINKE & co., 
sus EBEBWGrInN=zEaRS 
79, Great Portland St., London. 


SUBMARINE HELMETS, DRESS, & APPARATUS 


Which enables a diver to remain 4 length of hime under water, for 
the recovery of property from wrecks, ma’ and founda- 
tions of harbours, bri and also for pearl and sponge diving. 
In use in the Royal Navy and Dockyards and the principal Foreign Govern- 
ments. Also at the New Forth Bridge, bora, Fi Cross Bridge, New 
Tower Bridge Works, all the Docks in London, Thames Conservancy, 
BX Australian and American Pearl Fisheries, and the Mediterranean 
Sponge Fisheries. Olgla 


LAMP, which Burns EIGHT HOURS unde Water. 











SUBMARINE L 





THE “DIAMOND” 


ASTEOIL FILTER 


Purifying Refuse Oil and Grease, 


EVERY ENGINE-ROOM BOILER HOUSE 


—___9-—_—_——— 
Pays for itself in a very short time. 
—_-0 —————__ 


USED By :— 

London, Brighton, and South-Coast Rail- 
way Company, New Cross. 

Drapers’ Hall, London. 

Union Bank, London. 

Electric Construction Company, Limited, 
London. 

St. James’s and Pall Mall Electric Lighting 
Company, London. 

Paterson and Cooper, London. 

House-to-House Electric Company, London. 

Johnson and Phillips, London. 

Plymouth Works, Merthyr Tydfil. 

Laurence, Paris, & Scott, Limited, Norwich. 

Aktiebolaget Elektron, Gothenburg. 

Thomson-Houston Electrical Company, 
Hamburg. 

H.H. The Maharajah of — Mysore. 

&e, &e. 











PRICES, &c., FROM 


WOODHOUSE & RAWSON 


UNITED, LIMITED, 
88, QUEEN VICTORIA STREET, LONDON, E.C.; 


41, Piecadilly, Bracford ; or Cornbrook Telegraph Works, Manchester. 
London Works, West Kensington Hall, Hammersmith-road, W. 


SELIG, SONNENTHAL & CO 


SOLE LICENSEES OF THE 
“SUNDALE” TWIST DRILL GRINDER, 


For Grinding Twist Drills with a Differential Clearance, 


C1401 














PATENTED IN 
GREAT BRITAIN 


PATENTED IN 
UNITED STATES, 
SWITZERLAND, 

&c. &c, 





. hb 


With this Machine, a 
labourer or boy can grind a 
Twist Drill as well and 
accurate'y as a_ skilled 
mechanic, and give 
proper clearance, same as in 
a new Twist Drill. 


The Emery Grinding Wheel 


It grinds both lips at the 
same angle, and with the 
same clearance, 


The grinding and clear- 





is moved—not the Drill. ance of each lip of Drill is 
a done automatically in one 
PRICES. operation. 


No. 1, for Drill 
from 3 to wen “£16 10s. 


= The amount of clearance 
No. 2, for Drills can be varied mechanically 
from 4 to 2in....£24 Os. according to requirements. 
READY FOR DELIVERY. 
A large assortment of Lathes, Radial and other Drilling, — 
Planing, and other Machine Tools. 
85, QUEEN VICTORIA STREET, LONDON, =.c. 


G, WALLER & C0. STEAM CRANES 


LIFTING MACHINERY 


OF EVERY DESCRIPTION, BY 
HYDRAULIC, STEAM, & HAND POWER, 


FOR HOTELS, HOSPITALS, WAREHOUSES, 
WAGON, & COAL LIFTS. 


OVERHEAD & OTHER TRAVELLERS, 


HYDRAULIC PUMPS & ACCUMULATORS. 


Patent CONCRETE MIXERS} 


ENGINES & BOILERS. 
_ PORTABLE 4ND FIXED PUMPING PLANT. 
—_o——— 


GEORGE WALLER & CO., Ame 


Engineers, Founders & Boilermakers, D1602a 
PARE STHRBZT sovuxrre Wak, 
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THE FOWLER-WARING CABLES COMPANY, LIMITED, 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


Sole Manulactrers of LEAD COYERED CABLES under the Company’s Patents for 
TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, AND TRANSMISSION OF POWER. 


SPECIAL ANTI - a TELEPHONE CABLES. 


GREAT MECHANICAL STRENGTH. Specially Suitable for STEAMSHIPS, DOCKS, FACTORIEs, 
UNAFFECTED BY HEAT. 
HIGH INSULATION. LOW CAPACITY. 

















CHEMICAL WORKS, MINES, 
\g DAMP PLACES, and all kinds of Under- 
ground Work. 




















= GOLD MEDAL -w 
PARIS UNIVERSAL EXHIBITION. 








REFERENCES AND PARTICULARS ON APPLICATIOV, 


Highest Award Melbourne International Exhibition, 1889. First Prize and Special Mention for Excellence tor Engines. First Prize and Special Mention for Excellence for Thrashing Machinery 


MARSHALL, SONS, & CO., LD. 


BRITANNIA IRONWORKS, GAINSBOROUGH. 


Address for Telegrams: ‘‘Marshalls, Gaineboro’.” 


arg er BOILERS 
For all kinds of 
~ ORR 17 17,500 —— 


OF ALL KINDS, 
MADE & SUPPLIED. 






























Lonpon Orrices, Saow aS. & Srores : 
Marshalls’ Bldgs., 79, Farringdon Rd., E.C. 
Telegrams: ‘‘ Engine, London.” TELEPHONE No, 6648. 
Jackson's Patent Tea Machinery. 


VERTICAL ENGINES 
Single or Coupled. 


DOUBLE - CYLINDER ENGINES. 
High-pressure or Compound. 








| 
L} 


FIXED ENGINES. 
With Looe, Bote. 


—— 
—S 
——s 
—————j 
————7 
————t 
—— 





oco. mutvrrusuran ELECTRIC LIGHT 


4 VERTICAL ENGINES. a 
UNDERNEATH ENGINES BOILERS. MACHINERY. Loco. Boilers, CONDENSING ENGINES. CORN GRINDING 
High-Pressure or Compound. Illustrated Catalogues, with current Prices, &c., in English, French, Pos» Spanish, Polish, or Russian, free on application. MACHINERY. C45@a 











CHARLES S. MADAN & CO., 


MANSFIELD INJECTOR WORKS, 
MA NCH HS T#EH R. 
; IMPROVED 
EXHAUST STEAM, i. 
AUTOMATIC RE-STARTING,| 


AND 


GIFFARD 


INJECTORS. 


IMPROVED EJECTORS AND GUN METAL FITTINGS. 
London Office—11, QUEEN VICTORIA STREET, E.C. 


Improved Giffard Injector. Telegraphic Addresses—* VORTEX, MANCHESTER;” “‘ ALLOYAGE, LONDON.” X1335a Exhaust Injector. 


THOMAS BROADBENT : SONS 


CENTRAL IRONWORKS, HUDDERSFIELD. 


TxizcRaMs—"BROADBENT HUDDERSFIELD.” 
MAKERS OF PATENT SUSPENDED DIRECT STEAM DRIVEN 


CENTRIFUGAL MACHINES 


 HYDRO-EXTRACTORS 


REQUIRING NEITHER GEARING NOR BELTS, 


4MWD DISPENSING Wits FOUNDATIONS. 
202 


FULL PARTICULARS ON APPLICATION. 


















































X12550 
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BELL'S ASBESTOS Boiler Preservative 


Will remove incrustation from Steam 
Boilers of all kinds without chipping. 








QUANTITY REQUIRED. 
Quarter-pint weekly per H.P. 
indicated; where the water is 
very bad rather more, or one 
pint for every 700 gallons or 


water evaporated. 


A shows Boiler Plates when incrusted. |B shows Boiler Plates when cleaned by this composition. Every Cask is sent out as above. 


The action of this BOILER PRESERVATIVE, by absorbing the which are inseparable from scaled plates, lengthening the life of 
free oxygen that is in the water, entirely checks pitting and corro- ‘a boiler and covering its own cost a hundredfold. Whenever 


sion. It also disintegrates incrustation so immediately as to prevent ‘possible it should be used through Feed Pump or Injector, which 
its adhering to the plates, and the deposit falls to the bottom in|it will also keep clear from incrustation. The small quantity 
a loose powder, which is easily swept required to effect its purpose makes 
out. By keeping boilers clean a great this the most economical, and more 
economy of fuel is effected, and the than repays the higher price we charge 
danger of the plates burning is entirely for a fluid, which in the case of many 
obviated, thus avoiding the great risks other makers, is useless. 


DEPOTS. : >= —— 
MANCHESTER: Cable St., Blackfriars. Pee BIRMINGHAM : 7, John Bright Street 
LIVERPOOL: 2, Strand St., James St. GLASGOW: 35, Robertson Street. 
HULL: Humber Dock Basin. CARDIFF: West Bute Street. 
BELFAST, DUBLIN, BERLIN, BARCELONA. ANTWERP, TRIESTE, LISBON, and GENOA. 


BELL’S ASBESTOS BELL’S ASBESTOS J 1 
BOILER PRESERVATIVE|xanx a soareronn rxcnmna| DELS Asbestoline, 


perience or thousands of users, which places it far in 
advance of those who rely only on mere laboratory tests 


Asbestoling | Asbestoline 


is the : 1 has saved 


BELL’S ‘ — 90 PER CENT. 
COMPOUND HYDRAULIC PACKING] ““""S" [ES ree over Oil. 


Is specially suited for Most Efficient, iar = Fr: Has leangebe 

HYDRAULIC MACHINERY, ACCUMULATORS, yO REL : for all purposes 

AND AMMONIA & ALL PUMPS. CLs nh ee a and caren 

A, LB Z Mostinodorous ALL OTHER 

we : fe LUBRICANTS 

and SAFEST in ACTUAL 
LUBRICANT WORK. 





Will effectually keep Boilers clean and remove any 
Incrustation, without injury to the Boiler, Plates, 

















jf Corks not marked as 
ave fq fa shown, is earnestly re- 
ing Oil sold as Bell’s \o\" eee quested to forward us 
Asbestos Iwubricant, hey a» Sample & particulars 
and Cask, Drum, or : ye ) of where obtained. 





All Drums marked as above. F Every Cask is sent out as above. C1128 All Corks are sealed as above. 
enamine ° oe STE TART RD ERT TSM SETS 
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BELL'S ASBESTOS 


ON-CONDUCTING COMPOSITION 


FOR COVERING BOILERS AND STEAM PIPES. 











Will Reduce loss 
by Radiation 
and Save 40 per 


Cent. of Fuel. 





All Bags are marked as-above’ 


This Composition is free from whatever can injure metal, and ot a nature which will enable it to adhere well for years without bands. 

Being supplied DRY IN BAG, it will cover SIX TIMES more surface than other materials which are sent out wet in Cask, and in 

competition has repeatedly proved itself to be the cheapest material in the market for prevention of loss by radiation. IT SAVES 
ITS COST IN A FEW MONTHS AND LASTS FOR YEARS. | 


BELL'S ASBESTOS 








PRICE LISTS PRICE LISTS 
ON ON 
APPLICATION. APPLICATION. 
SQUARE. Every IOft. has Label as above, and bears our Trade Mark. ROUND.  ] 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be THE MOST 
EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. ‘They constitute such a combination of 
Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they are therefore UNEQUALLED FOR 
EVERY KIND OF ENGINE. These Packings are being universally used by most of the leading Steamship Companies 
throughout the world for Ordinary, Compound, Triple, and Quadruple Expansion Engines of the latest type. These Packings are 
composed of Rolled Asbestos Cloth, but the India-rubber is placed in two forms to suit various cases. 


IN ORDERING STATE WHETHER SQUARE OR ROUND REQUIRED. 


BELLS ASBESTOS COMPANY, LIMITED 


SOUTHWARK, LONDON, S.E. 





DEPOTS:—MANCHESTER: Cable Street, Blackfriars. LIVERPOOL: 2, Strand Street, James Street. 
CARDIFF: West Bute Street. BIRMINGHAM: 7, John Bright Street. HULL: Humber Dock Basin. GLASGOW: 35, Robertson Street, 
DUBLIN, BELFAST, BERLIN, BARCELONA, ANTWERP, TRIESTE, LISBON, & GENOA, 
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LL’S ASBESTOLINE 


RAGISTHRAD. 
ADVANTAGES OF ASBESTOLINE. 














-CONSISTENCY OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all Bearings. ASBESTOLINE, to meet all circumstances, is made in four degrees of con. 
ASBESTOLINE is the Cheapest Lubricant. sistency, A, B, C, and OO. 

ASBESTOLINE. saves from 50 to 90 per cent. of the cost of Oil. op pare te ah is specially edepted to ordinary Land Engines and Machinery, 
ES Se eet ha. ASBESTOLINE, B, a little more solid, is for use on Steamships in 
ASBESTOLINE is favoured by Insurance Companies, _ temperate climates, also on land when it is desirable to have Lubricant stiffer 


than A, 
SATE Sees Seton Sainte. ASBESTOLINE, ©, is for use in tropical climates, both ashore and afloat, It ig 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. also invaluable in works in this country when the temperature is high. 
ASBESTOLINE has beaten all other Lubricants in working trials, ASBESTOLINE, CC, is designed for use on calenders, paper machines, & 


where the bearings are heated by steam passing through, and sometimes js 
ASBESTOLINE is applicable in and out of doors in every Climate. advantageously used instead of OC. - ” she 





All ean a labelled 
— PAL AP ALLL A MAP LAP 
The reputation of Asbestoline as a Lubricant is fully established and is growing daily, because it is BASED 
O\ THE EXPERIENCE OF -THOUSANDS OF USERS, under the severest circumstances, AND NOT 
ON MERE LABORATORY TESTS. lt is used with unparalleled success in Steel and Ironworks, Collieries, 
Cotton and Wool Mills, Corn Mills, Saw Mills, Electric Lighting Machinery, and in Steamships of all sizes 
throughout the world. Engineering Firms of the highest standing have given it their powerful testimony 
and support. 
IMPORTANT TO EXPORT MERCHANTS.—One Pound of Asbestoline equals two gallons of Oil weighin ~ ¥ 
18 Ibs., consequently the saving in freight is very considerable. Liberal Terms are concede : lg 
to Export Merchants. BELL’S ASBESTOS. 


PUBLIC NOTICE. £20 REWARD. 


WHEREAS unserupulous persons have obtained from the premises of some of our customers empty drums bearing our name and Trade Mark, and have filled them 
with oil to be passed off as Bell’s Asbestos Lubricant, and with grease to be passed off as Asbestoline, and whereas it is believed that this is being extensively 
done, the above reward will be paid to anyone furnishing such evidence as leads to the conviction of persons committing the above offence. 








Full Particulars, Prices, and further Instructions of the application of Asbestoline will be found in Catalogue, which also contains Testimonials 
as to the superiority of this Lubricant over any other, either in paste or liquid form. 


VY 


2 H. Heavy Hinged Lid. . 4. Glass Window, 


Showing Section of Lubricator fitted to 
ordinary Bearing. 


aff 
fi 


“ila 


Lubricator No. 6 fitted to Excen- Lubricator No. 6 fitted to Excentric 
tric of Vertical Engine. of Horizontal Engine. 


5.Spring Piston 


——_ | 
Lubricator No. 6, fitted as an auxiliary 
for Wall Bearing. == SSS 





: : 6H. H 
Lubricator No. 6 fitted to Crank Pin. Spring Piston 





12. Regulator. 
i ummm ! 
Uy Hand Feeder. 10. Crank Pattern. Lubricator No. 6 in Different Lubricator No. 3, fitted in Wall 
. 


Position for Loose Pulleys. little head room. 9. Copper Worm. 13. Lengthening Tube. 6. Screw-down 


> 





ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 


BELL’S ASBESTOS COMPANY, LIMITED, 


SOUTH wWwaRE, LONDON, S.=Ei. 


DEPOTS :—MANCHESTER: Cable Street, Blackfriars. LIVERPOOL: 2, Strand Street, James’s St. CARDIFF: West Bute Street. BIRMINGHAM: 7, John Bright Street. 
HULL: Humber Dock Basin. GLASGOW: 35, Robertson Street. DUBLIN, BELFAST, BERLIN, BARCELONA, ANTWERP, TRIESTE, LISBON, and GENOA, Cil24a 
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Jolt-TR ENGLER from (a. its commencement, memes sie 


ee eterisne BO 


‘A Guide to ary Law and 


REGISTRATION. Price Threepence. Inventors’ ideas 
worked out HORN = 6 eo Baant British Ve | aevlge Patent 
Offices, next Somerset Hi Beis 


Printer 
rae San 











llison Bros., "Patent Agents and 
oo RERRGAL PACERS, w.c. 
Lk 





Assen’, to Inventors: in 
ECURING. CARRYING GHOWNE ant CO Benin 


their INVENTIONS.— 
t ts, = dand 10, Leen n-buildi 
and Foe Foreign Paten' — pto dings, 


rawings, Plans, Traci 
xecu Pritt des 
THORPE Being praebsemen. ee ae 2 


experience, Inventors may rely upon having 
worked out. 








Mr: P. Jensen, M.I.M.E.,, 
Fon ee ey PATENTS: Trade 1 in 
Bese, Fal particular o ap TS, Trade Marks, and 

5 ce epasien oo eppibentien.— Sees for te 


atents.— —Messrs. Vaughan &Son 


1863), British, Fore’ mn, and 
PATENT AOENTS ag bed transact e' pti 
con! 


ith Letters Patent ‘lor inveusions. a* 
tg faventor free by post.—67, Chancery: y 


atents.—E. P. Alexander & Son 
19, sournaMrox BUILDL Inds, ‘tdxpow, w.o. 


British and Fore’! woo ah Designs and 
Trade Marks red at 
ABLISHED 1 1874. L268 


otection for Inventions Secured 


y ine Patent at a trivial cost under 


wifce ye Patent ieut Agent Marks regiatored: i, 5 = 
he New ge stent Law. — To 
1830. 


F. TIEBPERN and { and ¢ Conn ‘ 
G. 
Provisional gt py ce patent, a £8; 


Gia aren, cfepuons, Ne 


tT Inventors.—Harris and Mills, 
oF Aten BRIE AGE™TS S seaaneie tps Lente 


pT with ed its Patents in ‘the U: 
Nine} Mow P OTECTION: 
——= at A 


wit dosrition tack 


Valves. — 
PAYTON 


WILSON’S Patent Circular, Balanced, 
and Doable-ported SLIDE VALVES 1 reduce friction to a 
sinlanen, ane eee and ol T¥, pear tod Sering - 
po mo wer rel nee 





























Vaurhall 


Hoda Sluice Valves, roan 


(ine Boller Mountings, and and Water Waste 


ronworks, 








Feat T or Waar soNS, Lienbeth, London London. rea Ta THO 
[ron Roofs and Bri of all 
Crescent Works, Willenhall. R209 





Steam Launch for Sale, Timber 


pall, cot om. eS 7ft. Gin. 2ft. Gin, 
draught aft a, logy append, tnd Aited 
with & pal engine, oe. are ble: al a 


Ee dated ROWN Pade. Kingsbury reed. palitpond, 
S teamLaunches. --Edward Hayes, 


TGs and LAUNCHES fu [ROW a 

SMALL TUGS LAUNCHES gi 5 
Constructed for Boats Built Abroad, Simple 
London Office : 12, Great St. Helen's Ec, 


Veena Donkey Pumps. 


have now been manu- 














STEAM BOILE s 


very description made by 


JESSE. TILDESLEY, 


Creseent Ironworks, Willenhall, Sta: 
MATERIALS & WORKMANSHIP FIRST-CLASS. 
PRICES MODERATE. ~ R298a 
All Boilers proved to a high pressure before leaving the Works 


WM. JOHNSON 


Castleton Foundry, 


LEEDS. 


PLASTIC & SEMI-DRY 
BRICKMAKING, 


PRE SSING, TILE, 


SANITARY PIPE MACHINERY. 


COAL, ORES, CEMENT BRIQUETTE MACHINERY. 
SOAP STAMPING MACHINES. 
F.reign and Colonial Enquiries esteemed. (Special) am22a 
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SAND SPREADING MACHINES 


ROADS AND TRAMWAYS. 


(GARRETT’S NOISELESS SYSTEM). 


AWARDED GOLD MEDAL and “FIRST SPECIAL” 
MELBOURNE EXHIBITION, 1888. 
70 MACHINES SUPPLIED TO DIFFERENT CORPORATIONS AND COMPANIES. 
First-class References, (Special) am5a 


OOOOOOO990099 999000000 000000000000000000065000000080 


RIGHARD GARRETT & SONS, LEISTON, R..0. 
WIRE ROPEWAYS 


(OTTO’S PATENT). 
77 OVER 250 ww 


Of these are now at work, giving complete 
satisfaction, 


COMMANS & CO. 
va 


8 
52, GRACECHURCH STREET, LONDON: Cc. 


ICE-MAKING & REFRIGERATION 


On the Latest and Most Economical Systems. 


Introduced in 1880. 


UPWARDS OF 

















sy Dry Air Refrigerators. on Lightfoot’s System. 


For Meat Freezing and Chilling, Cargo Boats, Passenger Vessels, 
Breweries, Butchers, Dairies, &c. 


GREAT REDUCTION IN THE cosT OF WORKING. 


THE UNIVERSAL REFRIGERATING & ICE-MAKING MACHINE CO., 


35 Queen Victoria Street, London, E.O. (Special) a5 2a 














TWELVE GOLD, SILVER, AND OTHER MEDALS AWARDED. 


e=/ZINC & COPPER ROOFING 


FIXED COMPLETE. 


F. BRABY & CO., 


The MANUFACTURING AGENTS of the VIEILLE MONTAGNE CO. 
PATENT SOLID UNSOLDERED RIDGE PLATES, 
AND PATENT HOLDING DOWN CLIPS. 


By the adoption of this method the use of solder is entirely dispensed with, and consequently the danger incurred 
: ”“ by the use of firepots is avoided. The cost is lessened and the durability increased. 


ESTIMATES FOR ZINC DORMERS, FLATS, &c. 


FITZROY WORKS, 352 to 362, EUSTON ROAD, LONDON. 
6 & 8, Hatton Garden, LIVERPOOL. 47 & 40, St. Enoch Square, GLASGOW. (Special) am26 








WARD PYLER & (O'S 
mo Ny Oe ed OW ee 
& 84&85.WHITECROSS STREET, 


STEAM LAUNCHES AND YACHTS. 


ALWAYS IN STOCK OR PROGRESS New Catalogue, Price 6s. 
SUITABLE MACHINERY FOR ALL SIZES IN STOCK OR PROGRESS. 


i 











(Special) am2 





COCHRAN & C0. Bidston Whar, Birkenhead 





GWYNNE .& .CO. 


ESSEX STREET WOR 
Maher nag Bee we ute pad = os Loe. 


Patent 
i Gas aha iy ng’ Machinery aad fee 
Seoatn Fons and Ven 
Turbines, 
draulic: Mashiner 
Machinery (Ped mo ge 2608. 





Liga Ad G 





THREE PRIZE MEDALS,* 


ww. DBD. BovucGcseTon’s 
IMPROVED STEEL ROPE 


Win E 


Adapted for rvzRY PURFOsE, 


SANKEY WIRE MILLS, WARRINGTON. 
EeTaBLisuep 1820. (Special) aud 


LANCASHIRE PATENT BEING 2 HOSE C0 
BE EST BELTI NG 


E WORKS MiL 











STRANG GEWAYS. MANCHESTER. 
(See Displayed Advt. facing Index Alternate Weeks). 





MANSFIELD’S 


OIL - GAS APPARATUS 


To Light Houses & Drive Gas Engines 
In the COUNTRY and ABROAD. 
The Cheapest and Best System, ef matured. Can 


be fixed and worked by novices with perfect safety 
Any Oil may be used. Universal References, 


EDWIN MANSFIELD & SONS, 


140, Great Clowes St., MANCHESTER. 
Telegrams: ‘‘ Gaslight,” Manchester. (Special) amié 








Fale 
ot —_— ~ 


wn FiRinc Eve 


HENRY SVALLWORK & 
MANCHEST 


Thomas Bradford & to, 


Crescent Ironworks 4 140 to 143, High Holborn, 
Salford, Manchester. Lond 
Victoria St., Manchester Bold St., =~ 


ISAM LAUNDRIES, 


PUBLIC 
WASHING HOUSES, 


Swimming Baths, 
Heating and Cooking 


APPARATUS. 











(Special) aM37 


PORTLAND CEMENT... 


MEDINA (or Improved Roman) CEMENT. 


CHARLES FRANCIS, SOK, & CO., 


Offices : 17, Gracechurch-street, London. 
Agents: Dublin, Cork,Glasgow, Plymouth, Swansea 
(Special) aw4éa 


Contractors to the Admiralty and Leading Steam 
Ship Companies. 



















The points of advantage we claim for our 


STEAM LAUNCHES & YACHTS, 


Fitted with 
KINGDON’S PATENT MACHINERY 
(of which we are sole makers) are— 


Wonderful Economy of Fuel, 
First-class Workmanship. 


Moderate Prices. 

Greatest obtainable ; ewer for weight 
and space occup’ 

Quickness in Raising Steam. 

High Rates of Speed Guaranteed. 


Po Per 





Illustrated Catalogue in English, French, or Spanish. 





Senpd For Copy To 


SIMPSON, STRICKLAND, & Co. 


Works—Dartmouth, South Devon, England. 
oR 
. RIA ST., E.C, 
London Office—181, QUEEN VICTO ; oe 
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B. & S. MASSEY, 


DOUBLE & SINGLE-ACTING S' STEAM HAMMERS. 


all sizes, from NOW, hile dae Sernae ae ane ox Hand mentions, tn eiiier ease ving 
viostty DEAD BLOW, while the fi , ty by ay 8 — > am 
Remensre, with improved Framing, in ¢ in Gast or Wrou ail ; 

up to 500 blows per minute, in some cases being 
requiring any separate driver. 


More than -2,000 made. 


60 to 100 usually in con- 
struction. 


wor 
- voy foot. the's Smith, and no’ 
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MANCHESTER, (2. 


NEW PATENT STEAM FORGING PRESS. 


Special Steam Stamps, Drop Stamps and Hammers, Kick Stamps, Pneumatic 
Power Hammers, Hasse's Patent Power Hammers, Forging Machines, Circular Saws 
for hot and cold metals, Band Saws for cold metals, Smiths’ Hearths, Furnaces, &c, 
PRIZE MEDALS FROM ALL THE 
PRINCIPAL EXHIBITIONS DUR. 
ING THE LAST 20 YEARS, 


Highest Award for Steam 
Hammers, Paris, 1889, 
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CULVER STREET 


A. G. MUMFORD, =| 


IRON WORKS, 


COLCHESTER. 





The “Favorite” 
DONKEY PUMPS 


For Heavy Pressures, 


Highly Tested Gun-Metal Plungers, Glands, Valves, 
= and Seatings. 






} VERY STRONG, 
WELL FINISHED. 


sseefoatoateegoezoaswegoegeesoatoeagoegededipegoegodyn aa aenapigoegotsnannzetaots es oesoayre oe sossegregod wanwecrtotioecedsodiedaeecediediodiee, 





SINGLE AND DOUBLE ACTING. 
SINGLE ACTION. DOUBLE ACTION. 


aed oe ee se 


pee 2 3 | 
2 | | ‘| a | 4) 
15 60 | 
per 
N.H.P. of Boiler| 4 | 8 16 30 | ese 
Price on Rail .. | £7 | £9 | £13 | £16 | £20 


See 





Sizes. 








7.[No. 8. 


+e. - 
a ee eee 











of Ram. 1 
Diam. of Cyl. ‘_ 
L’gth of Stroke | 2 
Galls. hour | 60 





2 
33 
4 
980 
| 70 
£16 | £21 
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£24 
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® The “Golchester” 








Soctectodiedededededeces 







PUMPS 


Strongest 
AND 


Cheapest 


IN THE 


Market. 


Made SINGLE, DOUBLE, and 
QUADRUPLE ACTING. 


Prices and Full Particulars on Application. 





74 IN, ho dindincindpdioaiodtpapeoeeearegneceel 5 Faatnatactadncleaindindindinciodediededindededededetededatedetetedntetes 
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W. H. ALLEN & CO., York St. Works, Lambeth, S.E. 


MAKERS AND PATENTEES OF THE 


“KAPP DYNAMO.” 


The only Dynamo that has the following 
combined advantages :— 


Perfect Positive 
Driving, No Wasteful Internal 
Self- 
and 


Ventilation, 
Currents, No Heating, 
Regulation, Slow Speed, 


Good Workmanship. 





The most reliable for Arc or Incandes- 
cent Lighting, Electro-Deposition of 
Metals, Charging Accumulators, and 
Transmission of Power. 
Made Direct-acting with Allen’s High- 
Speed Engine, for long and continuous 
runs and constant use, without break- 
down or repairs. 


A LARGE NUMBER OF THESE MACHINES ARE AT WORK, GIVING EVERY SATISFACTION. 








REFRIGERATING & ICE-MAKING MACHINES 


(WINDHAUSEN’S PATENT). 


These Machines Refrigerate by the evaporation of liquefied carbonic anhydride, which is a constituent of atmospheric air, inodorous, and in the small quantities used in these 
Machines harmless to life and property.—For full particulars apply to 


J. & E. HALL. K.’X'D., DARTFORD IRONWORKS, KENT., 


And 23, ST. SWITHIN’S LANE, LONDON £E.C, 
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(NITED ASBESTOS “VICTOR” METALLIC GOODS, 


In these goods, first invented and introduced in this form by this Company three years ago, and 
since improved by us, EVERY ASBESTOS THREAD (both warp and weft; contains a core of 
fine wire of the best description, thus presenting an uniform surface of Asbestos to the wear, whilst 
the strength is greatly increased. The unique combination of Italian Asbestos, Wire, and Rubber, 
enables them to withstand all pressures of steam, heat, or moisture, and, having stood the test of 
extensive and varied use, and being of the description supplied by us to H.M. Navy, we feel 
warranted in bringing them more prominently before Engineers 
PUM AL hl 1h td lh! hah hl ah! ahah ah hl tah hl tah edi 
As a Protection against Imitators, these Goods WILL IN FUTURE 
BE KNOWN UNDER THE SPECIAL TRADE MARK 


“WiICTOR’” 


SPECIAL TRADE MARK. and will bear this in addition to our usual Trade Mark. SPROLAL TRADE MARE: 


PLP LLL LLL LLL LLLP BLA LL AA LAP LA LL LL LL LDR LL ALLL AL A ALL ALT LA ML ALD LLP OM hl eh hl ad 


UNITED ASBESTOS “VICTOR” METALLIC SHEETING TAPE & RINGS 





















The most reliable and durable jointing material ever produced. Its superiority for Manhole, Mudhole, and other Joints is fully established. As the same material can be 
used many times over in making a joint, it gives much less trouble and is far more economical than joints sold at half or even one-fourth the price. The advantage of using 
the Tape is that waste is avoided, and it enables joints to be quickly and well made, It is made up in 100ft. rolls in any thickness or width, from two ply (}in.) upwards. In 
ordering ovals the inside width and length, and width and thickness of flange, should be given as illustrated. In ordering Rings give inside diameter, width and thickness 


f flange, 
F . PRICES—BEST ITALIAN—SHEETING, 4s. per lb.; TAPE, 5s. Gd. per lb.; JOINTS, 7s. per Ib. 
Do. “Extra Special” do., Ss. Gd. 4 Do., Gs. Gd. ‘a Do., Ss. Gd. ss 


Metallic Expansion Tape. 


WITH RUBBER CORE.) 
PRICES—BEST ITALIAN, 5s. Gd. per Ib. 
“EXTRA SPECIAL,” 7s. per lb. (see above). 


= : RINGS, 1s. per Ib. extra. 


UNITED ASBESTOS “VICTOR” METALLIC PACKINGS. 








(OR FLAT PACKING 


This is composed of the same material as our Asbestos Metallic 
Packing, but is made flat instead of round or square. The Core 
is well protected by the Asbestos, and Rings are made by join- 
ing the ends in the usual well-known way. 














SPECIAL TRADE MARK. Square with Core. Square without Core. Round with Core. Round without Core. SPECIAL TRADE MARK. 
These Packings are made up from the United Asbestos “VICTOR” Metallic Sheeting, and therefore include the improvements referred to above. 
Special care is taken in the selection of the rubber cores and backings, and it will be evident to all who are acquainted with the subject, that single, compact cores, 
well regulated as to size and shape, as illustrated, are preferable to three or more cores placed together in triangular or other form. ~ 


PRICES—BEST ITALIAN, Ss. per lb; “EXTRA SPECIAL,” Gs. per lb. 


UNITED ASBESTOS “WICTOR” BLOCK PACKINGS. 
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SPECIAL TRADE MARK, Au Improvement“upon our ordinary Block Packings, and"protected under the Special Trade Mark. SPECIAL TRADE MARK, 
Increased firmness and durability are produced by folding the Asbestos Cloth, first into a centre square, then round the core or backing until the required size is reached. 
This enables a more perfect square to be formed than is possible under the old system, practised by other firms, of first rolling the cloth and then forming it into an 

irregular square by pressure. 

The Oores are composed of our Asbestos and Rubber Composition which we introduced in the form of Sheeting five years ago. This material, which is elastic and heat 
resisting, has been used for almost every kind of joint, including Railway Locomotive Cylinder and Stcam Chest Oovers, wet and low pressure steam, hot and cold 
water, and has in all cases given satisfaction. 

We have therefore no hesitation in saying that as a core for our Block Packings it will be found superior to the Rubber Cores ordinarily used by the Asbestos Trade. 

The layers of Asbestos Cloth are coated throughout with steam vulcanised rubber, and are thus extra proofed against moisture. 


PRICES—BEST ITALIAN, 5s. per Ib; “EXTRA SPECIAL,” 6s. per Ib. 


Ie POoOR'T.A.WN'I".—Care should be taken to specify the Special Trade Mark, as the case may require, as follows :— 
‘United Asbestos ‘VICTOR’ Metallic Sheeting.” 
“United Asbestos ‘VICTOR’ Metallic Tape.” 
“United Asbestos ‘VICTOR’ Metallic Rings or Ovals.” 
“United Asbestos ‘VICTOR’ Metallic Expansion Tape.” 
“United Asbestos ‘VICTOR’ Metallic Expansion Rings.” 
: “United Asbestos ‘VICTOR’ Metallic Packings.” 
SPECIAL TRADE’ MARK. “United Asbestos ‘VICTOR’ Block Packings.” SPECIAL TRADE MARK. } 


THE UNITED ASBESTOS COMPANY, LD. 


; Pioneers of the European Asbestos Trade, and Sole Makers of the Italian Asbestos Goods (“Salamander” Brand), 
icesi, @Q U EI Ei Ww wroTrorRia STREET TT, Zon Don8h, I... 
Depots:—MANCHESTER, 84, Deansgate; NEWCASTLE-ON-TYNE, Quay’ Side; LIVERPOOL, 47 & 49, South John Street; GLASGOW 60, West Howard Street, 
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ee! | LUBRICATION | | 88% 


BAILEY’S LUBRICANT TESTERS & DYNAMOMETERS. 





























BAILEY’S Makers of the New 
TESTERS. PROF. UNWIN 
Anaccount illustrated METAL TESTER 

of Testers for Boilers, FOR 


Technical Schools, 


Pipes, Cement, Wire, 
&. Enquiries from Pro. 








Post free Is. , ——* 
Prof _Turston’s Patent Prof Thurston’s Patent lugram and Stapfer's *Boult’s Patent Bailey's Portable 
RAILWAY PATTERN. RDINARY PATTERN OIL TES “CYLINDER-LUBRICANT” DYNAMO 
Full-Sized Friction Journal £50, for Bearing Oils, &c., £9 9s. Size A has 3in. diameter friction TESTER, or Power Tester, for testing Se 
surface £8 10s. for testing lubricants at working Neue absorbed b ~ my 
temperatures, £15. No. 1, Four-H.P, Tester’. 
* Boult’s Patent Tester for the Cylinder Oils of Steam or Gas Engines enables Oil to be tested at three or four hundred degrees Fahrenheit. = 2 Eight * 1) £65 
Oil unfit for work detected with facility. No. 3, Twenty ,, -. £90 





IMPORTANT TO RAILWAY ENGINEERS. 


THRELFALL’S PATENT AUTOMATIC OILERS FOR LOCOMOTIVES, &c. 
FEED WHEN LOCOMOTIVE IS IN MOTION 
The Driver of the No. 901, North-Eastern Railway Co.'s Lacemieting says:—“‘I have had Threlfall’s Lubricators on Nos, 925, 1325, and 901 Locos, for the last ten months, which have 
given me every satisfaction both for constancy of feed and absence of waste while the Locos. were at rest.” 


Used on the The Automatic 
LOCOMOTIVES STOP BALL-VALVE 
of the in the Invention en- 
North-Eastern, sures greateconomy. 
the Th . . 
Great Western, @ invention of an 


old Railway Engineer 
and other Railways. 





of great experience, 
es ty PATTERN ‘CONNECTING-ROD’ Pat. ante a F PATTERN. ST£AM-HAMMER’ PAT. TWIN ‘AXLE-BOX’ PAT. 
Dimensions of body .. 2}in. Ae S}in. Dia. ase Shin. Dia. 3in — Spin. Dia. 2}in. oane™ S}in. Length 4}in. —a Depth 3in 





IMPORTANT TO MANAGERS OF LARGE FACTORIES, WORKS, &c. 


THOMPSON’S PATENT CYCLOS OIL-PUMP LUBRICATOR 
For the Perfect and Continuous Lubrication of Heavy Shafting, &c. Ninety per Cent. of Oil saved. 
Messrs. Crompton and Co., Limited, Shaw, near Oldham, ssy:—“ Sixteen months ago we had a Thompson Lubricator fixed to a 6in. shaft running at 160 rev. per minute. This neck 
formerly used about two quarts of oil per day. After fixing the Lubricator two quarts of oil was put into the cistern, which has most successfully lubricated the neck since, no more oil 
having been added, and there is at present nearly two quarts of oil left. We have since fitted five more, and are so satisfied with them that we intend to apply them to all our main necks,” 


The Invention The Oil is Used 
of a Over & Over again 
Practical Engineer with 
and LITTLE LOSS 
Millwright after 12 Months’ 








of a Large Works Work, ( 
Fig. A shows the Lubricator For large Shifts, ranging from Fig. E is a larger view of For Shafts up to 6ir. dia, Fig. C. shows Fig. B in posi- 
(Fig. D) in ition lubricating Gin. dia. to 18in. Fig. A, showing the action of Price 50s. tion. It will be seen that this j 
mein thal wil a continuous Price 90s. the Lubricator. The Friction pattern has a diagonal Friction 
ng of oil. The method of Wheel is actuated by the re Wheel. 
conveying the oil back into the volving shaft. 
cistern after having done its 
duty is also shown. 





BAILEY’S PATENT AUTOMATIC CYLINDER LUBRICATORS. 








We make an VALVES & COCKS 
Extensive Variety in i 
Endless Patterns, § ; 
of : i 
for Engineers 
Ordinary Pattern and Boiler Makers, 
LUBRICATORS Marine, t 
for Stationary, and Loco- ' 
Engines and Machines motive. j 
Bailey’s Patent Fig. 219 ley + Patent THI “ OLEO-JECTOR,’ Roscoe's Patent ! 
“SIGHT- LUBRI- AUTOMATIC CYLINDER ‘DOUBLE. ‘SIGHT-FEED’ AN OPEN-TOP a “LOCO-CYLINDER ” 
CATOR. LUBRICATOR. LUBRICATOR, In -_ oil into the Cylinder LUBRICATOR. Has been 
(Thousands in Use). oa ~~ for ae >» a — at re hb he" 8 _ ae, by the principal Railway 
4D Yer do Be ape spe. "i ‘to ‘Gee sie ‘Oey apt ape ioe iict 2 pt spt ia ia ta ae 
: 6) boy 105) 190) 160) ‘2307 x a 
BAILEY’S OILERS, OIL PUMPS, & OIL CISTERNS. 
The Best Bailey's Patent 


“COPPER- CAP” 
FUSIBLE PLUGS 


GAUGE COCKS 
for Boilers are 


sajin ittenend Screwed 14 gas thread . 
SCAVENGER emer oh vied 
GAUGE COCKS. 10/ each. 


1/2, 5/8, 3/4 per set. Loose Caps 1/3 each. 





Baird's Patent Whitmore s Patent on”; 8 Brass Bailey's 


“SIGHT-DROP” aly PISTON SUET-BOX, OIL PUMP, * CEE oat OIL- ‘TELL-TALE’ z’ OIL crs CISTERN 
for high-speed machinery, &c. with lugs for ag to piston for ey! — Tanks, Refin- OILER, Measures the oil as received. Checks 
Economical, Controllable, and Pee Vats, &c. em jetof the daily consumption, and _ 
ae ize bat a pe om = Can be xed with — Boreot Pump — 1, 2 ii. +r tin, + on vents carelessness & extravagan 
a ‘or Prices, m ons. , ve in. 1}in. To hold 40 
12/6 18/ 26/ 40/ ab) by oa oo hb. ot as Pe 4011 200/ . Kh °& ss on gall 10 109 al. { 





W. H. BAILEY & CO., Ld., Albion Works, SALFORD, MANCHESTER 


TELEGRAMS: “BEACON, SALFORD.” TELEPHONE CALL No.: 991. B1098a 
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~ AIR & GAS 


COMPRESSED, STORED, AND MANIPULATED 
at any pressure up to 3 Tons per square inch with 


SPECIAL COMPRESSORS, SEAMLESS STEEL RESERYOIRS, 


IMPROVED VALVES, PIPES, and FITTINGS, made by 


Taunton, Delmard, Lane, & Co., Li 


STAR WORKS, irieierwetiniens. 


For PREVENTING & REMOVING 
INCRUSTATION & CORROSION 


IN STEAM BOILERS. 











Contains neither free alkali nor acid. It 
is purely vegetable matter, and has no 
INJURIOUS ACTION UPON IRON OR 
STEEL, 


The Disincrustant Marseillais Co., 
50, Grafton St., Oxford Rd, Manchester. 


Telegrams—" Discrust, Manchester.” 401575a 














THE GRANTHAM ‘CRANK & IRON C0, LTD, 


Manufacturers of GRANTHAM. 
VERTICAL, : 
PORTABLE 
CORNISH, 


AND 


LANCASHIRE 


BOILERS 


——o ——_ 
Send for List E16. 


0 
Liberal Terms 
B740a 


Shippers and the Trade. 


WwW. J. FRASER & CO. 


STEAM BOILER MAKERS, 


Seperate ROAD EAST, 


LONDON 
Pal LPL ah eS dl orale 
MAKERS OF 


MORRIS’S PATENT, and FRASER 
and MORRIS’S PATENT 


BOILERS 


PLL hl 1h? 


AGENTS WANTED 


Ah tah eal afl taf" ta 


Mr. EDWARD FIELD, C.E. 
Inventor of the well-known 
‘*Field” Boiler, writes:— 
Mr. Morris’s Boiler possesses 
evaporating powers far 
superior to the “Field.” 
I have personally seen it 
evaporating 11°5 Ib. of water 
per 1 lb. of fuel consumed, 
without any undue forcing 
of the fire. The boiler has 
perfect circulation, and I 
can confidently recommend 
these boilers to all users of 
steam power as being very 
economical and serviceable, 































r iy My 

















MADE IN VARIOUS DESIGNS AND 
SIZES FROM 4 TO 60-H.P. 






THE “NEW. FIELD” BOILER.REG® 
CLASS B. &e. &e. 

PRICES AND FULL PARTICULARS can be had upon application to 

W. J. FRASER and CO., Steam~ Boiler Makers, Commercial Road East, or from 


F. SANDERS MORRIS, C.E,, Chandos Chambers, Adelphi, London, W.C. 
‘*Fraser, Engineer, London.” Telephone 4413. 


Telegraph : A1342a 





ESTABLISHED 1866, 


WM. FOSTER & CO., LTD., 


WELLINGTON FOUNDRY, 
LIinNTooirtiN. 


SEL OFS 


PORTABLE ENGINES, 
FIXED ENGINES, 
Boilers o: all kinds, 


Thrashing Machines, 


CORN MILLS 


~ SAW BENCHES, &c. 


SECOND-HAND ENGINES, 










London Office: J. JOPLING, 49. Finsbury Pavement, E.C. 








NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE AND BOILER WORKS. 


JOSEPH WRIGHT C? 
TIPTON-< 


SOLE MAKERS OF THE a PATENT SELF CANTING 


MARTINS AN CHOR 


ADMIRALTY AND COMMERCIAL PATTERNS. 





MADE BY MACHINERY == —==— TESTED UP TO 


FROM 100% 
SOLID IRON INGOTS ABOVE ADMIRALTY 
WITHOUT WELDS. PROOF, 


Soe Maxens or we A] SPECIALBEST BEST J.W& CO(Recistenco Beans) 


CRANE _ CHAIN. 





MADE BY SPECIAL WORKMEN FROM IRON OF SPECIAL QUALITY. 


A. ANDERTON & SONS 


Antley Boiler Works, 
ACCRINGTO N. 


(Established 1859 ) Makers of 











High-pressure, Lancashire, Cornish, 
Multitubular, Vertical, and 
Locomotive 


STEAM 
BOILERS 


MADE 
IRON OR STEEL 


And to carry any pressure. 
° 
All Holes Drilled, Plate Edges Plarted, 


Boiler Ends Turned and Bored, and all 
Rivetting done by Machinery. X123fa 


The “ PICKERING” GOVERNOR 


IS UNEQUALLED FOR ELECTRIC LIGHT, STATIONARY, PORTABLE, AND MARINE ENGINES, 
: FOUR PATENTS. HIGHEST AWARDS EVERYWHERE. 
The Best Governor im the Market. 


SOLE LICENSEES FOR BUROPE AND AUSTRALIA—  All3la 


JOSEPH EVANS & SONS, WOLVERHAMPTON 


} 2b | 


FROM 

















| Inches. ejaiuls 3 | 2 3 | 3 


’ Dia. of Steam Cylinder ) | 


ppfutable eae j | Inches. |24to34/4 to 55 to 6.6 to 8|7 to 9)8 to 10 10tol2|12to15) |L4tol7 
Be eat” .. | £3 5/£3 10 £3 15) £4 5| £4 15) £5 5 £7 10|£9 10/£11 10 
Cypher Code tas a Sn tabe | tabi | tabo | tabs | tabu | taby | taca 


Jassat ct Saeauatt 
4} iat #2 PARE. | 9 
24to34 28t085 32tos0) 88to44 40t050 


| 





| Inches.| .. 
Dia. of Steam ote | 


| 4 
a for .. } | mches. ™ 


|Isto20 1sto22 20t025 
| £14 216 | £18 £23 | £28 | £34) £40| £46 











UPWARDS oF Price .. 





Cypher Code °. RS +» | tace | taci | | tack | taco | tacs | tact | tacu | tacy 
75,000 
IN USE, Made plain, with combined Etop Valve, Stop Motion; also for fixing horizontally. 
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THE 


GENERAL ENGINE & BOILER 60. 


Established 1878. 
CONTRACTORS TO THE BRITISH, RUSSIAN, CHINESE, TURKISH, & GREEK GOVERNMENTS. 


TORPEDO MACHINERY OF ALL KINDS. 


HIGH SPEED ENGINES 
For Electric Light and other purposes. 


REFRIGERATING MACHINES 


For Preserving Meat, Making Ice, &c. &c. 
MILL AND MARINE ENGINES 


of Great Economy. 





Hatcham London, S.E. 7 


THE VORTEX TURBINE. 


An Efficient means of applying 
Water Power to all kinds of 
Machinery. 

ienaca, 1862. 

I 1867. 

=) - cite MEDALS | Faris, 1867. 
D A Sfise EFFICIENCY RECOGNISED 4 pempniet containing full eeetp 


. several illus 
REGULAR IN SPEED 


== _IW GILBERT GILKES & CO. 


lronworks, 












can be obtained on application 
(late WILLIAMSON BROS.), 
=z EN YD A xX. 








Lockwood and Carlisle’s Improved Patent Double-action Metallic 


PISTON PACKING RINGS & SPRING = 


The SPRING RINGS are SIMPLE and EFFICIENT, and are designed so as to have two distinct actions— 3%} 
one to press the Packing Rings outwards against the walls of the cylinder, and the other to press the Rings 
apart against the flat faces. Thus no inclined plane required in Rings. 


Q 

cu © 
<é :O 
“> as 
<3 77 
ke s 
M5 = 
w= - 
x § & 9 
Gs E 





et H 


OCKWOOD & CARLISLE, 


EAGLE FOUNDRY, SHEFFIELD. X1127a 


M'NEIL’S PATENT MANHOLE & SLUDGE DOORS 


Are Light, — > ieee very extensive 4 

—y - for WATER, BALLAS 

TANKS, FRESH WATER en 

= mn) ion yo will withstand 
tl ctured at 


























‘DARLINGTON FORGE Co., LTD. 


DARLINGTON. 


MANUFACTURERS OF 


LOCOMOTIVE AND MARINE ENGINE CRANKED SHAFTS, 


Screw Shafts, Connecting Rods, Piston Rods, &c., from 1 cwt. to 25 tons weight. 


AXLES, BUFFERS, BRAKES 


AND SMITHED WORK FOR WAGONS. 
Screw Frames, Rudders, Keel Bars, Ship Knees, and all kinds of Shipbuilding Ironwork. 


Malleable Iron Locomotive Engine & Tender Wheels, &c. &c . 


All the above supplied from the Hammer, Smithed, Rough Turned, or finished complete, ready for use. 


London Office—86, CANNON ST., E.C. Newcastle Office—4, ST. NICHOLAS’ oe 
Glasgow Office—128, HOPE STREET. 


AIR COMPRESSORS 


Schram’s Patent Inlet and Outlet Valves 


at least 16 per Cent. 
effect than any other 








Gi 
more use’ 
Compressor. 


MINING MACHINERY. 


SCHEsM’S IMPROVED PATENT 


Rock Boring Machines. 


2000 in use in all parts of the World. 


RICHARD SCHRAM & CO., 


17a, GREAT GEORGE STREET, WESTMINSTER, S.W. X1080a 








JOHN I. THORNYCROFT & CO. 


STEAM YACHT AND LAUNCH BUILDERS 


CHURCH WHARF, CHISWICK, LONDON, W. 


YACHTS & LAUNCHES 


FOR SEA OR RIVER SERVICE. 
From 25ft. to 100ft. in Length, and Gba 


Speeds from Ten to Twenty-five Miles per Hour. 














Meta! Founders & Manufacturers, 


OSBORNE & Co. 11, Great Garden LODO, 


CHADBURN & SON’S 
—, PATENT ‘ DUPLEX GONG’ TELEGRAPHS 


ENGINE TELEGRAPHS. 


DEEP GONG for AHEAD. 
DUPLEX cone {§ HRILL GONG for ASTERN. 


ENGINE AUTOMATIC DIRECTION TELL-TALE. 
Showing on Bridge Dial Engines working Ahead or Astern. 


ENGINE REVOLUTION SPEED INDICATOR. 
Showing at a Glance the Number of Revolutions per Minute. 


STEERING TELEGRAPHS. 
“LOOK-OUT” TELEGRAPHS. 
DOCKING G_TELEGRAPHS. 


Over 4000 Vessels fitted, including Britis British and Foreign Navies and 
Mail Steamers, Yachts, &c. 


Exhibition Awards :—London, Paris, N.E. Coast, Amsterdam 
Fisheries, Antwerp, Largan, and Havre. 
TELEGRAPH WORKS: 11, ¥ WATERLOO ROAD, LIVERPOOL 


GLASGOW: 69, Anderston Quay. 
ZONDON: 105, Fenchurch Street. 













R537 








NIL[IAM [3 AR we “ey 
= ManuFACTURERS OF On 


ae SCREWSCLTS B.. 
—~ss=— RIVETS AND 


BF aiy Fastennics 


EVERY? DESCRIPTION 





if iveT Works RY 


pSIRMINGHA 














WILLIAM COOKE & CoO., 


LIMITED. 


Tinsley Steel, Iron, and Wire Works, Sheffield, 


Contractors to H.M.’s Government & English & Foreign Railway Cos. 


MANUFACTURERS OF 


WwirFRrz_E ROPES 


Of all descriptions, FOR COLLIERIES, SHIPPING, and other purposes. 
Telegraph Wire to Special Goiersinent ‘Tests, in 100-Ib. Pieces without Weld or Joint 


Bessemer Steel and Iron Rods of every description, Galvanised Telegraph, Telephone, and 
Cable Wire, Steel and Iron Fensing Wire, Galvanised Strand, &. &c. 
Iron and Steel Bars for Machinery and other purposes. 


SYDNEY EXHIBITION, 1879: GOLD MEDAL for all Exhibits 
MELBOURNE EXHIBITION, 1880: GOLD MEDAL for ditto; 





Special SILVER MEDAL for Wire. X1107 
The ONLY ENGLISH HOUSE which OBTAINED a FIRST-CLASS AWARD for WIRE 
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BOWLING IRON CO,, 


LIMITED, 


BRADFORD, 


SOLE LICENSEES and MANUFACTURERS of the 


CAPELL: MINK VENTILATOR 


ALSO MAKERS OF 


IRON & STEEL CASTINGS & FORGINGS, 


ENGINES, BOILERS, 


AND X1245a 


HYDRAULIC MACHINERY. 


GREENWOOD & BATLEY, LD., 


ALBION WORKS, LEEDS. 


Machinists to the British War and Nawal Departments, The Council of State for India, and the Principal Foreign 
; Governments, Makers of Torpedoes to the British Admiralty. 


SPECIALITY IN MACHINERY FOR THE MANUFACTURE OF MUNITIONS OF WAR. 


2? => ¢ a> ¢ aD eo aD eae ae eae eae + ae + ae + ae + a + aD + aD + a + a? aD ewe 


ARMINGTON -~ - SIMS" tLe aaa) STEAM ENGINE. 


ELECTRIC LIGHTING PLANT. 
THE “LEEDS” DYNAMO. 


OIL MILL MACHINERY 


For Crushing all kinds of OIL SEEDS and NUTS. -, * ' 
ENGINEERS’ GENERAL AND SPECIAL TOOLS. 


ESTIMATES AND PLANS ON APPLICATION. 











PATENT 




















TESTING MACHINES 
For Iron, Steel, and other Materials, 


==)z_ Machinery for Treating Waste Silk, China Grass, &e. 


PRINTING MACHINERY. 
Small GAS BLOW-PIPE FURNACES for Hardening Tools, &¢ 


FLOUR MILL MACHINERY 


es 2 === IMPROVED ROLLER MILL PLANTS. SOLE MAKERS OF 
=. = _BUCHHOLZ's PATENT BELT ROLLER MILLS. 












— 
ce 
> 


"HMM 


. * . 





HORSFALL’S PATENT BOLT NUT, PATENT ‘“ ECONOMIC” OIL MILL. 
and RIVET-MAKING MACHINE, To Crush 34 to 4 tons of Seed per 12 hours, 


ee ee Be Be ee SR BR BR BS 


LONDON OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER. 


PARIS OFFICE: 36, RUE DE ROME. BOMBAY AGENCY: F. W. SHALLIS, 9, MARINE STREET’ a01574a 
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EASTON & ANDERSON, 


LIMITED, 





LONDON & ERITH. 











CENTRIFUGAL PUMPS. “VARIOUS SIZES. 








DISAPPEARING MOUNTINGS for TWO 50} TON B.L. GUNS. 





Manufacturers of 


Pumping, Drainage & Mill 


ENGINES. 


HIGH-SPEED ENGINES 


FOR 
DYNAMOS, CENTRIFUGAL PUMPS, 
and VENTILATING FANS. 
Combined Engines and Centrifugal Pumps. 


BOILERS. 
Hydro-Pheumatic « ow Gun Carriages 


HYDRAULIC LIFTS & PRESSES. 


HYDRAULIC & STEAM CRANES. 


WATERWORKS, &c. 


Fire Service and Heating Apparatus for 
Estates and Public Buildings. 


Anderson’s Patent Revolving Water Purifier. 


LEEDS PATENT FILTER. 


PAPER & SUGAR MACHINERY. 


CAISSONS & DOCK GATES, &c. &c. &c. 


o————— 














OFFICES: 


3, Whitehall Place, 5.W. 


Telegraphic Address: ‘EGYPTIAN, LONDON.” 
TELEPHONE No. 3695. 








HYDRAULIC PUMPING ENGINES. 
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PARIS EXHIBITION, 1889.—D., P. & Co. have been AWARDED 2 GOLD MEDALS 
and 1 SILYER MEDAL for their STEAM ENGINES and BOILERS. 


AVEY, PAXMAN & CO.., 


ENGINEERS, CoOLcHiEsTE FR. 


D., P. & Co.’s Engines are the Most Economical, Efficient, and 
Durable of any in the Market. 
Telegraph Address: PAXMAN, COLCHESTER. 


Newcastle Trials, 


JULY, 1887. 
After Competitive Trials, open to 
all makers, D., P. & Co.’s Engines 
were awarded the ONLY Prizes 
offered by the Royal Agricultural 
Society of England, for STEAM 

ENGINES, viz.:— ~ 
£200 for Best Compound 

Portable Engine. 
£100 for Best le Cylin- 

der Sortable Bagine, 
MAKERS OF 

Semi-Portable Engines 
Semi-Fixed Engines & Boilers 
Horizontal Engines 
Vertical Engines and Boilers | 
Horizontal Winding Engines 





Boil Improved Lancashire Boiler, showing Paxman’s Patent Boiler Flue, with Strengthening 





Portable with and Expansion Joint. 
mo attached NOTE—D., P. & Co. have very extensive Boilerworks fitted up with all the latest and 
Vertical Engines with Dyna- ™ost improved Machinery for this special class of work. Particular attention is paid 
mo attached to every stage of work, and nothing but the very best materials used. Standard sizes 
Tandem Compound Engines of Boilers always in progress, 


The “Essex” Patent Vertical Boiler. Catalogues, Price Lists, Photographs, and Specifications sent post free on application to 01162 


DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER 


THE “BEACON” LIGHT. 


} ROsSE’S PATENT. 
| Portable and Self-contained. No Steam or Engine Power required. Most Brilliant & the Cheapest Light in the Market 
500, 1500, and 2500 Candle Power. 


OPP PLP LP LP LPL LAR LALA LA DB APR ADP LAP LAP LRA LAP APP LAA LAPP AAR AAA LAP ALS A Lhe 


THE “JUPITER’ LIGHT 


CHINNERY’sS PATBUNT. 
For Fixed Installations. 300 to 3000 Candle Power. Most Brilliant and Oil Spray Impossible. 


These magnificent lights are strongly recommended to Engineers, Shipbuilders, Boilermakers, Steamship Owners, 
Colliery Proprietors, Railway and Dock Companies, Wharfingers and Contractors. 


Tae Brilliant Light that has excited so mush attention at Crosse aid Blackwell's Wharf, near Westminster Bridge, is the,“ JUPITER” LIGHT. 


Prepared Hydro- 
Carbon Oil 
is used in these 
Lamps. 


No skilled labour 
required. 


NO DARK SHADOWS. 
No Waste of Oil. 











5 ae ee) 






























In general use by the 
Shipbuilders on the 
Clyde, and. by.a large 
number of Contrac- 
tors and Engineers 

in England. as : = == 
Discharging Cargo at night by the light of Two Beacon Lamps. Quarrying at night by the light of the Beacon Lamp 





| 





Makers and Licensees: 


HARDEN, STAR, LEWIS & SINCLAIR COMPANY, Ld. 


114, Cannon Street, LONDON. Cathedral Steps, MANCHESTER. 98, Bis Boulevard Haussmann, PARIS. Ci277a 
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LIMITED CAUTION. 
“ b] -_»— 
I, John C. R. Okes, agent for Mr. F. M, 
my AN BU RY of Connersville, oan, U.S. yeh , cnt 
J that Mrssrs, SAMUELSON & CO., Limitep 
‘ “ oe of Banbury, are the Sole Licensees in the United 


Kingdom for the Manufacture of Roots’ improved 








Patent Blowers and Exhausters, under Mr. Root’ 


SOLE LICENSEES in Great Britain under Roots’ Latest and Most Improved Patent for the Trade ‘Mark "ACME which nee 
registered by Mr. Roots, with a view or dis. 


ROOTS’ “ACME” BLOWERS & EXHAUSTERS. ince tmiutacured "under hie cutie 














st 


patents. 

J. C. R. OKES, 39, Queen Victoria Street, E.C., London Representative for the above. 1250a (Signed) JOHN C. R. OKEs. 
Telegraphic Address—“ LOCO.” LEEDS. HIGHEST AWARD at International Inventions Exhibition. Telegraphic Address—“ LOCO.” LEEDS, 
RODGERS’ PU LLEH Vs 
REGISTERED. 

<a WROUGHT IRON THROUGHOUT, RIM, ARMS, & BOSS. 





~ THE ONLY WROUGHT IRON PULLEY MADE 


SPLIT OF sSsortiIbD. 
| ALL SIZES UP TO 24ft. DIAMETER. 


re ZOOO°O IN USE. 


~ THE BEST PULLEY IN THE WORLD. 


Used Solely for Driving the Electric t at the late Fisheries, Health, Inventions, and Colonial 
Exhibitions, South Kensington.—SOLE MAKERS: 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. = 
= SoL.E AGENTS : = 2 = 
France—CLIFFORD SMITH, Rue a Fiens, 3 ter, Lille Lancashire and District—F. B. WELCH & CO., Market St., Manchester Alsace, The By feandinavia and Switzerland—GEORGE 


























Russia—S. G. MARTIN, Little Morskoi No. 19, Quartier 4, St. Peters- | N. of England—SNOWBALL & CO., Crown Chambers, Side, Newcastle-on-T. poomas On SHOWN ws 
Austria—J. EGLI, 1, Bez Freiung 7, Vi b West of England—TOWNSEND & YOUNG, Arch House, John St., Bristol’ | New Zealand—WALTER BROWN, Farish St., 
SE CLOUT cisinwocn =| SEEDERS CORN Emacs | | Nabe et oe en nee 
Beigium—D. » Rue de I’ ir 30, Ww strict— -, 9, Old Sneddon St., Paisley 7 
taly—A. SINGTON & CO.. Manchester and Milan Sheffield and District — HATTERSLEY & DAVIDSON, 14, Arundel | London Merchants—F. BLUETT DUFF, 5, Laurence Pountney Hill 
Holland—VAN RIETSCHOTEN EN HOUWENS, Rotterdam Street, Sheffield. | qQdccnstand:-SMELLIE & CO., Brisbane. 
Messrs. MARSHALL, SONS, & CO., Limited, keep a Stock of our Pulleys at their Depot, Marshall’s Buildings, 79, Farringdon Road, London, E.C Bl2a 
A. FRANSOME & CO... SAWMILL ENGINEERS 
ST = 
ILLUSTRATED CATALOGUE FOR 1888 < STANLEY WORKS, CHELSEA, LONDON, S.W. 
ee Sens eee Oe aR ENON, Truzonaraic AppR*s :—RANSOME, LONDON 
——_9———. 


“Some idea of the economy 
effected by the use of these 
Machines in preference to the 
ordinary type may be arrived 
at when it is understood that, 
while doing more than twice 
the work of one, they do not 
cost as much as two machines 
take up less than half the 
space and only about half the 
horse-power.” —T7imber. 


“Planing and Moulding 
Machines, such as those of 
A. RANSOME & CO., have, 
to a large degree, wrought 
changes in Joinery.”—Build. 
ing News. 





“L’aspect général de cette 
machine indique la compacite 





et la symétrie, elle est tres “Special attention has been 
étroite, peu encombrante et paid to rapidity in working, 
ses organes sont facilement both asregards speed in cutting 


and absence of delay in chang: 
ing cutters.” Engineering. 


accessibles.” — Revue Indus 
trielle. 
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; RANSOMES’ PATENT COMBINED PLANING AND MOULDING MACHINE ) Néla 


STEEL PIPE COMPANY, L'TD. 


MANUFACTURERS OF 


LIGHT STEEL & IRON PIPES 


FOR ALL PURPOSES. 


2, VICTORIA MANSIONS, LONDON, S.W. 














THE RILEY PATENT SOCKET JOINT. 
“LNIOf HOOT LN3LVd SSHYSANOO SHL 











ee eee GLASGOW: 54, Gordon Street. 
LONDON ... ... .. .. ... AQUILENTUS. 
GLASGOW... ... ... ... ... AQUILENTUS. P 
KIRKCALDY .. ... ... ... AQUILENTUS. WORKS: KIRKCALDY. 1813058 








SEND FOR ILLUSTRATED HANDBOOK 


G759a 


, J. JESSOP & SON 


LEIO ES TEE. 
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MANGANESE STERL LOCK WASHER. 


SIMPLICITY ITSELF. 


For Fishplate Bolts on Permanent Way, Tram Rails, Traction Engines, Printing 
Machinery, and all Agricultural Implements, &c., this Washer is indispensable. 


CP LAD L PAPAL APM A a 
SEND FOR PRICES AND SAMPLES TO 


PFEIL & CO,, Sole Manufacturers, 


B1646 ; 145 to 149, ST. JOHN 8T., CLERKENWELL, LONDON. 


Dxo. 20, 1889. 


—————— 



































PATENT ~ EUREKA” LOCK NUT. 


DIFFERENTIAL ‘ 
' = — 


Advantages. 


DIFFERENTIAL GRIP AND 
LOCK COMBINED. 


Advantages. 


GUARANTEED LOCKFAST. 


ABSOLUTE SECURITY. 


an MINIMUM WEIGHT & MAXIMUM 
HAS NO SLITS TO WEAKEN AND = x7INEe Mraed into Mutat Manufectog, eB oe epmtay Nur showing Diderential SCREWING AREA. 


CAUSE RUST-BINDING, 





AUTOMATIC UNSCREWING 
IMPOSSIBLE. 


CAN BE USED ANY NUMBER 
OF TIMES. 


COMPETITIVE TESTS PROVE IT THE 
MOST EFFICIENT & CHEAPEST. 
CAN BE APPLIED 
WITH ORDINARY SPANNER. 





BAYLISS, JONES, & BAYLISS, nity * WOLVERHAMPTON. 


LONDON OFFICES, SHOW & TESTING ROOMS: 139 & 141, CANNON STREET, E.C. A1320 


HENRY BESSEMER & CO., LID....csszazns ase. 


CAST STEXZI BY THE BEISSEIEMEN & SIEMENS PYPROCLTSSES 

















Built-up 
‘your erenbs 


PATENT 


SOLE MAKERS OF 
WWELDLESS STEEL 


‘1999S UI SurrvSH TIT AAvoH 


SosUMg pus soo“ ‘sdny, 10urUTYE, [0039S 


FORGE DBYARHRTMENT 


Locomotive Crank and Straight Axles. 


SPECIAL STEEL 


a ss STAMPERS 


FORGINGS and CASTINGS in the ROUGH or FINISHED COMPLETE 
Special Bessemer and Siemens’ Steel Billets, Slabs, and Bars of every Size and Temper. 
KNAFP’S PATENT 


IMPROVED @WATER-TUBE? BOILER 


Unrivalled for Safety, Economy, High-Pressure, Durability, & Facility in Transport & Erection. 
WITH KNAP’S PATENT FLEXIBLE AND INDESTRUCTIBLE METAL JOINTS. 
NO PERISHABLE PACKINGS USED. 


LARGE WATER & STEAM SPACES. MADE IN SIZES 5 to 250-HORSE POWER. 
SOLE MAKERS:— 


‘ CONRAD KNAPP & CO., 


From a Podlogresh of a 80-H.P. Boiler, 1. (QUEEN VICTORIA STREET, LONDON. ag a Photos raph of a 50-H P. Boilex 
Type ©, in Iron Casing. Works: LINCOLN. Telegraphic Address: CONRAD, LONDON X1287a Type E in ordinary Brick-setting. 


O@ The Largest Boiler, when required, can be made in pieces of 150 lbs. weight each, which are put together at‘destination by any ordinary mechanic without rivetting or special tools. aq 


Marine Crank Shafts and Propeller Shafts. 
LMFAO aie ONILeY O 


Rolled Weldless Tyres for Locomotives, Carriages, & Wagons. 
Special Hard Quality for Break Vans and Tramway Locomotives. 


sed suoy, 2 09 dn oansseid peambes Auv 03 pooguvseny pur ‘pe4sey, ‘eyetdur0g 
pes ‘siepuyséQ ofmvrpsAH 1003S —: SULLITVIONAS 
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PARIS EXHIBITION, 1889 


GOLD MEDAL 
LUBRICATING OILS 


AWARDED TO 
PRICE'S **caNpie 
COMPANY, LIMITED 
—— SOLE MANUFACTURERS OF — 
PRICE’S SPECIAL GAS ENGINE OIL 


Strongly recommended by Messrs. Crossley Bros. 
_ Limited, Manchester. : 


PRICE’S COMPOUND ENGINE OIL 


For Marine Engines and Locomotives. 


- PRICE’S SHERWOOD SPERM OIL 


For General Machinery. 


PRICE'S CYLINDER OILS 


- PRICE’S BELMONT SPINDLE OIL 
PRICE’S RANGOON OIL 


As recommended by the War-office Authorities, ‘‘ For the 
preservation of small arms and articles made of metal 
from oxidation.’ 























Price Lists on APPLICATION TO 


Price’s Patent Candle Co.. 


LIMITED, B1631 
BATTERSEA, LONDON, 


BROMBOROUGH POOL, LIVERPOOL. 


e ‘ HERBERT FORDSMITH. 


'ADFIELD ST. WORKS, CORNBROOK, MANCHESTE! 
nStock, Finished, Plain, & Headed Keys, Taper Pins. 

















G. J. POORE & CO.’S 
READY SENSITIZED 


FERRO PRUSS. PAPER 


For Copying Tracings, 
Giving perfectly white lines on a warm to 
blue ground, Al aoe READY. 


Geo. J. Poore °= c Co., LIVERPOOL. 
Telegraphic Address : “ Poore, Liverpool.” R57la 
Made 30in. & 40in. wide, and Thick and Thin. 


SYDNEY SMITH & SONS, 
Basford Brass Works, 
NOTTING HAM. 


ed brilliant 










30, , Walbrook. 


comes Street. 
Sunderland: 
45, West Sunniside. 


STARBOARD 





SMITH’S PATENT 


| WHISTLES. 


3 Only Steam Whistle Awarded 
H Prize Medal-—INVENTIONS @ 
Mi EXHIBITION, London 
a LIVERPOOL "EXHIBITION: 
F 1608; NEWCASTLE EXHIBI- 








Drawing & Surveying Instruments. 
W. H. HARLING, 


47, FINSBURY PAVEMENT, LONDON, E. 
(One minute from Moorgate Street Railway Station), 
Late of 40, HATTON GARDEN, E.C. 
Contractor to H.M. Governments, Home and Colonial. 
All Instruments guaranteed the best quality and finish. 
New Illustrated Catalogue post free. 


Manufacturer of Lucas’ Patent Clamp for T Square. 


Description free. Rl9a 


For MARINE and other ENGINES. 





VICKERS 
AA 
CYLINDER - 


IVICKERS 
NON-CORROSIVE 


ENCINE 
OIL s 
! N> pmees or Gum. A very clean Oil. 


Soaps” very Freely. No Acid or Gum. 
i Ciageeitetotnatings No Soapy Deposit. 


Send for samples and Reports to 


BENJ® R. VICKERS & SONS, 


LEEDS. Bia 


JOSEPH CILLOTTS 
STEEL PENS 


COLD MEL-AL-PARIS. ys” 














SAM" DENISON & SON 


ON 


> NF Oa a 


\ 


\ 
‘0h i aS lt al ad hb | )\ 


4 aed meee J 


M 


DENIS 
R- 8° G2) Kf 


THE 





ST. LUKE'S FOUNDRY, LEEDS. 


Agents for the U.S.A.: MeCOY & SANDERS, New York. X1267 


Hoperaft Patent Furnace 


SMOKELESS IN OPERATION. 


SAVING ABOUT 50 PER CENT. IN COST OF FUEL. 








IMMENSE ECONOMY IN COST OF. COAL. 
PREVENTION OF SMOKE. 





A Mechanical Under- Feeding, Self- Stoking, 
and Smokeless Furnace Grate. 


Can be applied to new or existing Furnaces, LAND OR MARINE, and burns 
either small Welsh, Slack, and Waste Ooal, or ordinary sized Coal of any description. 
A Mechanical Stoker with which Forced Draught can be satisfactorily used. 


QA PLLA P LP LAY LL PLL PD LLP LAK LLP LAP MAY 


The HOPCRAFT FURNACE Co., Ld, 


OFFICES: 


15, QUEEN ST., QUEEN VICTORIA ST., LONDON, EC. 


J. ISLE 


£TANNINGLEY, 








STEAM CRANE WORKS, 


Nr. LEEDS. 










\, Overhead Cranes by Steam, Shaft, or Cord 
PATENT EXCAVATORS. 
Steam or Hand Derrick Cranes. 


All modern improvements, 


Quick speeds, 





X1310a 


Telegrams: ‘ Isles, Stanningley. 


———__., 
—_<— 


STANNAE’S 


HYDRAULIC LIFTS & CRANES 
THE SOUTHWARK SPECIALITIES 
NOW COMPR:SE FITTINGS TO suit oe 
London Hydraulic Power Company 
Steam & Hand LIFT GEARS, FRICTION BOI BOISTS, 
The “VICTORIA” 
And other PATENT PENDULUM PUMPS, &c, 
ALL SIZES IN IZES IN STOOK. 


sT A NW NW A. =, 
20, Southwark Bridge Road, SE, Gast. 


J. 








ra STANLEY 





Mashematica: uot umenl Mauulacturer vo i..0. Government 
Council of india, Science and Art Department, 
‘Admiralty, &«, 

Sathomation, Drawing, & Surveying Instru- 

ents of erer7 description. 
ot the highest « ——~ A and finish, at ee ne) } Moderate Price, 
[uusrratep Paice List C147 
W. F. 8, obtained the Only Meal in the Great Exhibition, 1862 


tor Excellence of Consti 
Address ; geeat 
FLEXIBLE 


TUCK’ METALLIC PACKINGS 


For Triple, High-pressure, & Locomotive Engines, 
DURABLE, EFFICIENT. CHEAP 


Tuck’s Genuine Packing 


For all Steam Engines. Hs 


LONDON: LIVERPOOL: CARDIFF 
116, Cannon St. 42, Chapel St. 103, Bute Dock 














Ex’ JAMES MILLS, 


Breot ACD, near near Stockport, 
ARIGHT FI FIN ISHED KE KEYS “a TAPER PINS, 





HEADED or PLAIN STEEL Keys, 
With Hollow Backs or Round 
and all kinds of et 
STEEL FORGINGS, 


Prize Medal Brass Name Plates, 


W For SHIPS, ENGINES 
Qot H Ely 5 
NAMEPLATES 
Pattern Name Plates and 


& SS AL .) 
AD FOR 
“ rere? Letters, Soap Stamps, and 
Every description of Stamps. Samples sent. C1050 





MACHINERY, 
REGISTER’D ARTICLES 
InsuRaNcE AGENTS, Xe. 
ROTHWELL & Co. 


Letter Cutters & Engraver 








PORTLAND CEMENT 
BEST QUALITY ONLY. 


Govermment Contractors. 





AND AND 
AYLESFORD LIVERPOOL 
Telegrams—‘' Margetts, Aylesford. 


Bagva 





Th ‘BAUER’ PATENT TOOLS 
ALREADY OVER 100,000 IN USE. 






: Pate 


» - 
2 Bayer 


~ / 
C-spauitr s PATENT 2) 












































COLD SAWING) A. Edmeston & Sons Adelphi, Salford. 
MACHINKS, PATENT FRICTION CLUTCH. 





LEE & HUNT, 


ARKWRIGHT WORKS, 
NOTTINGHAM. 


TRAVELLERS’ OUTFITTERS. 
MARQUEES, TENTS, 
CAMP EQUIPMENT 
\ TRUNKS, 
\ SADDLERY 








ROPES, BLOCKS, LIFTING GEAR, 


BaNwGInNMmE COVERS, 
Gymnasties & Sports, Flags & Banners. A781 


PIGGOTT BROS. & CO. 


59, 58, 57, Bishopsgate Without, London. 









= Th 


HULA, 


et 


H 





PILE SHOES 


WITH CHILLED POINTS, 
Copley & Co.’ Patent for 
PILE WORK OF EVERY DESCRIPTION 
Prices and Testimonials on application. 
COPiZI.EZT & CO., 
ENGINEERS, MIDDLESBROUGH. 
LONDON AGENT: A. H. REED, Suffolk House, 
Laurence Pountney Hill, Cannon St., E.C. X1061 











BABBITT’S 


Antifriction Metal 


No. 1—£55 Os. 

No. 2—£60 Os. 

no. 3208 on PER 
. 4—£70 Os. 

faa, 56—£75 a TON. 


Small Samples may be had free, 


~>_—~_<_r—rrrr—ee—eeeeereremsnr—enmn*" 


H. B, BARNARD 


METAL MEROHANT. 


144, Lambeth Walk, S.E. 
LOonMDom. 
—{0o}— ally 














ESTABLISHED 1854 











th aS 


OMW ICH 


VAKMED BRAND 


BACNALL 


WEST BR 


Luo 3 \N gr 





Export Orrice &)S0Lz Acznts for London and South 
of England; D620 


Messrs. G, BAILEY, TOMS & Cco., 
7a, Laurence Pountney Hill, LONDON, E.C. 












ENGINEERS TO 


The Cheapest and Best 


‘N THE MARKET. 


Bleachers, Dyers, Calico 








Send for Price List and . eater X1278a 
Description. Printers, Finishers, &c. 
ASHMORE, | BENSON,‘ Fos Se cO., LD., page EN 


7 & GAS TANKS 


noens al &Generol ai 
CONSTRUCTIONAL gots 
-% i 


~ MANSON on ABROADY 











illustration §& 
represents our } 
1-ton size. 


3 All sizes are 
made ; 
ranging from 
1 to 10 tons “i 


of any re- 
quired span. 
Xi2 ja 









VAUGHAN & SON 


ENGINEERS 


MANCHESTER. 


= JAMES BENNIE & SONS, 


CLYDE ENGINE WORKS, POLMADIE, GLASGOW, 
\ll kinds of Shipbuilders’ & Boiler & Girder Makers’ Machine Tools 


PUNCHING, SHEARING, 
ANGLE IRON CUTTING MACHINES. 


BEAM BENDERS. 


PLATE BENDING ROLLS, 2, 


PLATE EDGE PLANING MACHINES. A484a 





















” STEAM HAMMERS, SAWING MACHINES for Cold Irom and Steel | 
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Dixon and Corbitt 
R. S. Newall & Co., Ld. 


Team Rorg Works, Gateshead-on-Tyne, 
AND Winpsor Rope Works, Qardiff. 
Manufacturersof Roundan Fiat 


WIRE ROPES, 


Of Special Make and Superior 


For Collieries, Mines, Tramways, 
Bridges, Incline Planes, 
Transmitting Power, ss Rig- 

ging, Hawsers, and all o 


purposes, 
Hoisting and Sinking Ropes 
constructed not to rotate while 
lifting the load; are much safer 
than chain, and will wind on a 
barrel in diameter only six times 
the circumference of the rope. 
We also are Makers, under licence, of 


LANG'S PATENT cores 
tnox axo Sraxt WIRE ROPES 


as per Illustration. This con- 
struction differs from all others 
in the wires being laid into 
strands, and the strands into 
rope in the same direction of 
spiral, thereby giving a longer 
face of Wire to friction, and 
increased flexibility without di- 

minishing the twist or binding 
properties required to keep good 
the cylindrical form of the Rope 
when under pressure or tension. 
The life of the Rope is thereby 
much prolonged, as the Wires do 
not break until they have become 
too weak for their work. 


RON, STEEL, & COPPER CORDS. 
Patent Lightning Conductors. 


MANILLA, ITALIAN and 
RUSSIAN HEMP ROPE. 


Manufacturers of the 
R.S.N. PATENT NON-ROTATING 


Flexible Steel & Iron Ropes, 
Specially adapted for Hawsers, 
Cranes, &c. 


N.B.—This Com; 


on the business oi the ite ye 
Rr. S. NEW. 


ts branches, bat has no ‘neal 
with any other firm trading under 
the name of NEWALL. 


BRANCHES AT 


LONDON—S2, Great St. z.C. 
130, Strand, W.; 73, Garford Street, Poplar, E. 
LIVERPOOL, New Quay. 

GLASGOW -— 68, Antonios Quay. X1306a 


BUTTERWORTH BROS. 


Ltd., 











MANUFACTURERS OF 


FIRE POLISHED 


GAUGE GLASSES 


Lubricator Bottles, 







AND ALL EINDS OF 


i # MACHINERY GLASS 


NEWTON HEATH GLASS WORKS, 


MANCHESTER. X1250a 








BRASS, IRON, & COPPER 


> SCREWS & RIVETS 


DL AL kT & 
x10 
HAWKINS & C0... 
334, CHEAPSIDE, BIRMINCKAM 


J.BAKER &{ SONS 


58, City Road, London, E.C. 
HIGHEST AWARDS EVER GIVEN 
Fifteen Gold Medals 


FOR BREAD, BISCUIT, 
Chocolate, Confectionery, 








, LONDON, 1884. 
» LON eRbDAM. 18886. 


HIGHFST AWARD, 

IGHEST AWARD, EDINBURGH, 1886. 
HIGHEST AWARD, ADELA 1887. 
HIGHEST AWARD, B DNA, 1888. 
HIGHEST AWARD, MELBOURNE, 1889. 
HIGHEST AWA4BED, PARIS. 1889. 

Mixers, Sifters, 

= Disintegrators. 

Mills, Kneaders 
Rollers, 
Heating Apa'tus 
Dough Dividers 
Pulping Machi’s 
Steam Pans, 
Jam Machinery. 





Telegraph Address : 


‘-Bailey-Baker” Patent Ovens. * Bakers, LONDON. 





ARTHUR H. BATEMAN 


Founder of the firm of A. H. BATEMAN & 
c entirely unconnected with Messrs. Rooper A age me Spe Rey op ph be - BATEMAN & & CO., Limited), 


EMERY WHEEL MAKER & ENGINEER, 


WESTCOMBE HILL WORKS, EAST GREENWICH, LONDON, 8.E. (ean 














a 


TABOR 
INDICATOR. 


JOHN MUSGRAVE & SONS, 





LIMITED, 
GLOBE IRONWORKS, 
BOLTON, LANCASHIRE. 


X1320a 
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THE HUNSLET ENGINE CO., LEEDS. 


Speciality: LOCOMOTIVE TANK —— 


Of all ve and 
any 8 
lronworks, Collieries, Con- 
tractors, Docks, Manufac- 
tories, Branch Railways, 
&c., &c. 
8 y designed fo an 
stances, or to suil any 
gauge of way. 
Arrangements made for 
. Hire, on tee ag Lease 


“THOS. AITKEN ‘& SON 


NEAR MANCHESTER. 





























MAIN & OTHER 
DRIVING. 


| SUPERIOR 


TO ANY OTHER BELTING IN THE 
MARKET. 


MADE ANY LENGTH, WIDTH, OR STRENGTH 


SUITABLE FOR ANY ATMOSPHERE. 
WILL NOT STRETCH SO MUCH AS LEATHER, &c. 
GUARANTEED TO RUN PERFECTLY TRUE. 
WILL WORK IN ANY POSITION, CROSSED OR OPEN. 


Belts are now working up to 40in. wide, transmitting over 400-LH.P., 
and running over 4000ft. per minute. 


@@ ALSO COTTON DRY FELTS FOR PAPER MAKING MACHINES. GRANARY OR ELEVATING BELTS “6% 
CLAY PRESS CLOTHS for NegpHaM AND Kite and Bouton PREssgs. YEAST PRESS CLOTHS. 
ALL KINDS OF FILTER CLOTH FOR SUGAR REFINERS. MACINTOSH CLOTH, CLOTH FOR STARCH MANUFACTURERS, &c. 








X1172a 








MALLEABLE TRON &STEEI. 


INCLUDING 
All sizes of Round, Square, and Flat Bars ; Rolled Girders from Sin. to 
20in. deep ; Tees, Angles, &. &e. 
GREAT VARIFTY OF HEAVY-SIZED 


PLAIN AND CHEQUERED PLATES, 


BOILER & TANK PLATEs, ac Iron and Siemens S:eel. 


Extensive Stocks ot every description & Section of 





x om 7 sll HENDERSON & GLASS, 


8 AND SECTIONS ON APPLICATION. SHIPMENT ORDERS PROMPT) Y 
ar EXFCUTED. CORRESPONDENCE SOLICITED N12 
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FARNLEY CORRUGATED FURNACE, | 


For HicuH-PREssurE BorLers 








Address 
The Farnley Iron Company, Limited, 
Farnley, 


LEEDS. 





Alll 


DARLINGTON FORGE CO.,umre, DARLINGTON 


DIKEL GASTINGS 


(BY IMPROVED, SIEMENS OPEN HEARTH AND CRUCIBLE PROCESSES) 


IRON © STEEL FORGINGS 


Any Weight up to 50 Tons. B1001 


~ IMPORTANT TO dae USERS OF BELTING. 


DICKS 2aneer BELTS DICK’S rater BELTS 


(GUTTA PERCHA, CANVAS, & BALATA) YH} (GUTTA PERCHA. CANVAS, & BALATA) 


who have used them to be absolutely unrivalled for their pcuria eB = 
perfect combination of the various qualities required in a {t has been proved that Belts which have been running over two 
really efficient Driving Belt, 1) years not only retain their original strength of driving power, but 
show not the slightest signs of tear and wear. 
Guaranteed not to Stretch nor Slip on the Pulleys. 


Every Belt sent out is guaranteed to give absolute satisfaction 
otherwise it can be returned. 


Testimonials have been received from many of the e leading users cf 
Belting in th he country, and include every variety of work. 





























THEY ARE SPECIALLY DISTINGUISHED FOR 
GREAT STRENGTH & DURABILITY 
UNEQUALLED GRIPPING POWERS. 


PERFECT UNIFORMITY THROUGHOUT, 


Which makes fraying at the edges an mpossibility, and guarantees 1 
complete success in fork driving. 


Samples and Price Lists to be had from the Patentees 
and Sole Makers, X1214a 


R. & J. DICK, GUTTA PERCHA WORKS, GLASGOW 


CRANES & LIFTING MACHINERY 


OF ALL DESCRIPTIONS. 


JOSEPH BOOTH & BROS., RODLEY, LEEDS 























Qa THESE CRANES CAN BE SEEN AT WORK (amongst other places) at the TOWER BRIDGE WORKS, and at the SEWAGE OUTPALL WORKS a! BARKING & CROSSHESS “Sag 


TutgcraPHio Appressrs:—‘ CRANES, RODLEY.” “ASUNDER, LONDON.” X1227a 


General Agent: A. E. W. GWYN, 9, DUCKSFOOT LANE, CANNON STREET, LONDON. 
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BIRMINGHAM, LONDON, LIVERPOOL, MANCHESTER. 


es TUBES 















Water Tubes. 


Steam Tubes 
Plain or Galvanised. 


Hydraulic 
Tubes. 
Line Pipe. 


Artesian 
Well Boring 
Tube. 


J 
° °° UMMM 


OF - . 
IRON, STEEL, iy ft 
AND Trade We) N 
HOMOGENEOUS i 
Mark i} N 

METAL. ‘ 

N 

N 

\ 





wore 





WAMA PS 


Vidi ULM NN 


Telegraph 
Poles. 


Tubular 
Coils. 


LAPWELDED IRON & STEEL BOILER TUBES 


Iron and Steel Tubes, with 4 / A ra L 7 V f B VM ) 7 i}, le y) 7 ‘Ss: Oil Line Pipe. 


Flanged Joints. Field Boiler Tubes. 





ee ddcdddlddeddddddddddddddda 


Sa 
NE 
ph 
te 




















> 7% 7 ae 7 
Artesian Well-Boring Tubes h V1 SL 7 UOC / VV QO] Ps. Roller Tubes. 
Locomotive Boiler Tubes. 


Nardin, Coatbridge. “ 
WATSON, LAIDLAW, & CO., ENGINEERS, 


SPECIAL HIGH SPEED 


STEAM ENGINES 


STRONG, OOMPACT, ENTIRELY SELF-CONTAINED. 
FULLY DESCRIPTIVE CIRCULAR ON APPLICATION, “ 








Stanchion Tubes. Core Bars. 








Rigging Screws, 




















Other Specialities : Hydro-extractors for Centrifugal Drying and Separating Botines, +" 
Friction Pulleys, Centrifugal Oil Separator, Self-oiling Bearings, &c, 


List of Sizes and other Particulars KI N GST ON, G I ASG OW, The best Engine where a high speed 
on Application. and reasonable economy are desired 
































CONTRACTOR 
sq WROT.IRON TUBES*°FITTINGS Bae 
rorica | TUBES 
GOVERNMENTS. TO: WSano8 BN AG oe br re COCKS.VALVES &c., | enn 
LARGE-SIZED (5 {- ) j SCA M4 HYDRAULIC 
‘Lap-welded’ | ‘ oohedeg al a, - fe) ais TU BES, aa: : TU i ae Pa 7 a oN . - ewes ann 
TUBES, COLLIERY 
=a JOSEPH AIRD, fa 
POINT-RODS. LONDON oFfice 
Tubular “i 
row | TUBE- WORKS: GREAT BRIDGE. S TAFFO aS HIRE. —— 


= R1llG0a 
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The [Dulsometer- 


PATENT 
STEAM 
PUMP 


CAN NEVER 
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NO SKILLED 
ATTENDANCE 
REQUIRED 
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THE PATENT PORTABLE 


‘PHOTOGENE’ LIGHT 


The Most Powerful Portable Oil Light in the Market. 


Adopted by the British Admiralty and by large numbers of the most 
eminent firms in the kingdom. 

No special oil required. Will burn blast furnace and tar oils costing from 1d. 
to 24d. per gallon. Willalso burn ordinary paraffin or petroleum oils. No spare 
burners required. The burners of the “Photogene’’ never crack or give way. 
They are made wholly of wrought iron, and are practically indestructible. * 

Cheapest in first cost, and cheapest and easiest to use. No steam or com- 
pressed air required. Guaranteed to require less attention than any other 
similar Light in the market. 


PRICE COMPLETE, —12. 


When ordering through Agents or Merchants it is of the utmost import- 
ance that the TITLE of the Light be specified, viz: THE ‘“‘ PHOTO- 
GENE,” and not simply the maker's name. 


Sole Maker & Patente—WM. WELLS, 50, Commercial St., Leith, N.B. 
Sole Postal Address of Maker. 
Sole London Agents—-WWYIMI. REID & COQO., 45, Fenchurch Street, E.C. 1336 


STERN'S PASTE for Stuffing Boxes 


sD PISTON RODS. 


















Used for impregnat- 

ing the packing and 

for lubricating 
piston rods. 


Never Evaporates, 
Never drips to 





The Paste has be 
waste, ison suticient 
Stands the great piston Sod of 8 
. grea est ai 500- HP. engine once 

heat, < every two days. 
Free from acid, “=m He ae ee “A j Free trials allowed 


Sole Manufacturers, STERN BROS., 67, GRACECHURCH ST., LONDON, E.C. 


ENGINEERS AND OTHERS HAVING DIFFICULTY IN PROCURING 


SOUND CYLINDER CASTINGS 
HILL BROS., 


Goodman St. Foundry 
LEEDS. 








SOUND CASTINGS. 


Who have made a Speciality of this work fer many years. 
Steam Jacketted Cylinders, Loco. Cylinders, Press Cylinders, &c. REreRences ON APFLICATION.. Patrern 


CAREFULLY STORED Machine-made Wheels up to I?ft. dia. Rope Pulleys. X1202a 


‘Compactum’ Patented Specialities 


vor 





Before ordering Economisers, Feed Heaters, Distillers, or Evaporators, 
write for details, circulars, and prices, to— 


JOHN KIRKALDY LIMITED 


GOVERNMENT CONTRACTORS, 


40, WEST INDIA DOCK ROAD, LONDON. 


London, Newcastle-on-Tyne, and Cardiff. 2, 8, and 4, Billiter Avenue, London, E.C., 
Mr. Joun KrIrKatpy, 19th November, 1889. 

Dear S1n,—We are glad to say that the special Feed-water Heaters and Evaporators fitted on 
our s.8. “ Port Victor,” “Port Pirie,” and “ Port Caroline” have proved very satisfactory indeed. 
—Yours truly, (Signed) WM. MILBURN & CO. 

N.B.—Since these were supplied the “ Port Augusta,” “ Wileysike,” “Cape Clear,” “Cape 
Colonna,” have been fitted for same owners. 








McGregor, Gow and Co., 1, East India Avenue (or 4, Lime Street), London, E.C. 
Messrs. Jonn Kirkapy, Limited, 28rd April, 1888. 
Dear Sirs,—I am pleased to inform you that the Feed Heater you supplied and fitted to our 
s.8. “ Glengyle,” twelve months ago, has given every satisfaction. The condition of the boilers is 
much improved through the high temperature cf the Feed Water and the absence of grease 
and dirt which usually passes into them With the Feed. The Heater I find acting as a trap for 
these matters, I consider it a valuable adjunct to all Marine Boilers, and especially so to the high 
pressures now coming into general use.—Faithfully yours, 
(Signed) W. C. ROBERTS, Supt. Engineer “ Glen Line.” 


| eo HIGHEST AWARDS WHEREVER EXHIBITED -wy 
No Boiler is complete without a Feed Heater, by using which the evils caused by unequal expansion 
are avoided, steam is more steadily maintained, fuel economised, Boiler more easily fired and kept 


cleaner. No brick setting required. 
TELEPHONE 5094. Telegraphic Address: ‘‘COMPACTUM,” LONDON. B207 








PATENT WELDLESS STEEL TUBES. 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, 
Bushes, Shafting, Couplings, and other uses. 01168 











WM. BEARDMORE«CO 


(CONTRACTORS TO THE ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, & STEEL WORKS, GLASGOW. 


MANUFACTURERS OF 


STEEL & IRON FORGINGS 


HOLLOW MARINE SHAFTS, 
SHIP AND BOILER PLATES, ANGLES, BARS, AND RIVETS 


(ALL STEEL BY SIEMENS’ PROCESS.) 
ADMIRALTY, LLOYDS’, BOARD OF TRADE, BUREAU VERITAS, INDIAN STATE RAILWAYS 
AND OTHER TESTS AT WORKS. Hil 


PORTABLE es, 
S$ 


















Patent 
SELF-INDICATING 


WEIGHING MACHINES 














PALFREYMAN'S 
Rust-Preventive 


SAVES TIME, LABOUR, AND MONEY 
FOR THE PRESERVATION OF ALL BRIGHT METALS 
IN TINS Post FREE 12 
/.B. 14.8. 2818. 5618. AND 112L8.1 Ron Drums 
'6__ 126° 226.3965. @a- 


WH. PALFREYMANaC° 87 PICCADILLY MANCHESTER 





AND IN 
PRICE 
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STEEL RAILS, PLATES, ANGLES, . 


TEES, TEE-BULBS, Z-BARS, CHANNELS, & OTHER SPECIAL SECTIONS. 


2 FORGINGS AND CASTINGS 


OF ALL KINDS. 


THE STEEL COMPANY OF SCOTLAND, LIMITED, 


238, ROYAL EXCHANGE SQUARE, GLASGOW. 





5660 








MEASURES BROS. & CO., 


SOUTHWARE ST., LONDON. 


—— 


ROLLED IRON & STEEL 


JOISTS AND GIRDERS 


Rivetted Girders, Flitch Plates, 





chions, Tee, Angle, and Channel Iron, Rails, 
Bolts, Chequer Plates, &c. 
Have now in their Town Stock 5000 Tons of 
Iron Joists, 3in. to 20in. deep; Plates, Angles, 
Tees, &. &c. Also 2000 Tons of Steel Joists, 
Sin. to 16in. deep. 
Section Sheet and Estimate on application. 


PROMPT DELIVERY AT LOWEST MARKET PRICES. 


DELTA 
NET A XL. 


Tough as Wrought Iron. Strong as Steel. 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &c. 
FORGES HOT. STAMPS HOT. 

LD., 


THE DELTA METAL CO., 
xX1315 


UNION ENGINEERING CO. 


SCHIELE’S PATENT 
BLOWING & EXHAUSTING 


‘Geop ‘ui0Z 03 B UiOsg 
:S804ppY 9TqdvaPoTOy, 


= 
a 
| 
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i ei eit¥ co 
GIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 


conn VENTILATION. 


Our SCHIELE PATENT COLLIERY VENTILATOR is fast superseding every other 
Mechanical means for the Ventilation of Collieries. Arrangements erected by us producing from 
20,000 to 390,000 cubic feet of air per minute, can be seen at work in all parts of the United 
Kingdom and abroad. 
WINDING ENGINES. — HAULING ENGINES. — AIR COMPRESSORS. 
Ship Ventilators. Air Propellers. Fans for Ferced Draught. H2ta 




















=> JOSEPH CLIFF Treo 


ion to their Imp 


PLUMBAGO CRUCIBLES §& | 
They last toner, and do more work than mt ey ey d are consequently the : 
cheapest. Every Crucible bears th Name of the Firm, 
Fire-bricks, Gas Retorts Blast Furnace Lumps, &e, 
PARIS EXHIBITION, 1878, 
THREE MEDALY AND HONOURABLE MENTION 
Plumbago Blacking for Moulders—Plumbago for Lubricating,&c  Aé6isa 














| 7 CRANULATOR A oF chao 


_ HIGHEST AWARD, PARIS, 1878. 


GOLDSWORTHY'S 






GLASS PAPER. 


THOMAS GOLDSWORTHY & SONS 
Britannia Emery Mills, HULME. 


‘Manchester 


———— 
——————— 


SAMUEL OSBORN & CO, 


SOLE MAKERS OF 


R. MUSHET’S SPECIAL 


(SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains its superiority over all imita- 

tions. It is the Best Steel yet produced for Lathe, Planing, Boring 

and Slotting Tools, Milling and Nail Outters, Countersink and Twist Drills, 

Machine Taps and Dies and Hot Punches. No Twisting in Hardening; 

no Watercracking; easy to forge, file, or tool; and machines may (and 

should) be driven at Speeds and Feeds far in excess of any that 
can be used with any other Steel. 


CRUCIBLE & SIEMENS’ STEEL CASTINGS 


From a Few Ounces to 15 Tons each. K10 
BEST TOOL STEEL, FILES, SAWS, HAMMERS, &c. &c. 


CLYDE STEEL & IRONWORKS, SHEFFIELD. 


— 


"TRANSMITTER 


(SHAW’S PATENT) 


ly AS A COUPLING OR PULLEY, 
































THAN ANY KNOWN CON- 
TRIVANCE SUCH AS 
FAST AND LOOSE PULLEYS, 
FRICTION CLUTCHES, 

&c. 


A MORE PERFECT 
DEVICE FOR CONTROLLING 


TRANSMITTED POWER C1474 


——~ “@0000O0060000008 


EDWARD SHAW, Canon's Marsh, BRISTOL 


a — 











S. MASON & Co, BELGRAVE ROAD LEICESTER. 


Zz] 


IX PATENT. COMBINED STONE BREAKERS. THE ONLY MACHINE MADE THAT 
WILL DO DIFFERENT KINDS OF WORK. NOW USED BY THE LARGEST FIRMS 
INTHE WORLD. HUNDREDS OF TESTIMONIALS. NEW CATALOCUE NOW READY. 
PURCHASE. 
aN 


PRICE <FROM 320 — ORON HIRE 


~ DELIVERY = 


ALL KINDS | jj 
Ni 
Uhl 


ere WITH OPTION OF 
ARPLIANCES iw 
‘OF STONE , 
{MAC ~s 


SEE OUR 


\\p° @ MAKERS fi 
a 
Wy. ane fs | 


‘— 





AKER COMBINED CONTINUOUS BREAKER ‘< CRACKING MOTION 











erent 
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THE BURHAM BRICK, LIME, 


& CEMENT COMPANY. (Limited), 
NICHOLAS LANE, LOMBARD STREET, E.C. 
¥, BELVEDERE RD, 
Londo, don Cer Bt 8.E.; hia iA WHARF AND DRAW 
AUK, xe _— al ai se 
t) 
4 Brick, Corn erey ies “sleds way ane fresh from the 


+ ‘rites delivered in barg pe a7 the 
Company Kilns, de the Company's eloads vL r of Paris. 


portland, Sheppy, & Roman Cements 
ds puntata tthe CES sur ithagtoarse 
— ofthe fra Til hae 4 any design, made to order. 

Great Culand Clift Hydraulic Lime. 


rfectly hydraulic, of | ned strength and tena- 
bo nos Peadily Under watér, and becomes very — a 


ane time. 


CREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL, & LAKIN, 


1 the above and Roman and Lias Cements to a 
Penden by bom, a bor or pdb» odd (linen teow past of the yi af 
Stockton, aueee and Harbury Works. 
CHIEF OFFICES: WARWICK. 


CESTER WHARF, BIRMINGHAM. 
Depots: WO RUTH WHARF PADDINGTON. 


“SCALE CURE” 
BOILER COMPOSITION 


ENTIRELY 


Prevents Incrustation 
in Boilers 


In all districts, and 
serves the plates, 


Splendid Testimonials. 
Agents required, 
Large Commission 


Apply to the C1185 


Economic Chemical Co., Grimsby. 
NELSON’S BLUE LIAS LIME, 


and Patent Selenitic Cement, 


ey from Blue Lias Lime, much wes ald to that made 
rom Grey Lime, and delivered in London at same price. 


Also BEST PORTLAND CEMENT. 
jally adapted for Bridges and Machinery Foundations. 


8 
all'delivered by rail and boat to all parts of the kingdom and 
in London by cart. 


CHAS. NELSON & CO., LD., 


Works:—STOCKTON, RUGBY. F745 
And 16, SOUTH WHARF, PADDINGTON, W. 

















JOHN BEATSON & ‘an, DERBY. 


= 





nm ha RAILS, of all s epctions, Soe OE. He noe 
re possess, new slight ve, or second. 
mith Fah; plates, Bolte ort Chairs, Spik kes and Points 
and Crossings to maton, wt by ~* ured” +8] 
Delivered at all Railway ‘Stations and Ports in Great Britain. 


JOHUN OAKEY & SONS 


MANUFACTURERS OF 


Prize Medals: 
PHILADELPHIA - - 1879 


GENUINE EMERY, 
EMERY CLOTH,  toxoon : <> 2tsss 
GLASS PAPER, BLACK LEAD. 


“WELLINGTON” 


ualled for Fettling Oastings, Grinding and a Sututing 
Brust and Bteel, ~~ Gating 3 Whee eaering 


Price, 6 x + and over, Is. al Ib. 
Smaller Sizes, Special Prices, 
onset = 


THE 


ee EMERY WHEELS. 


WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S5S.E. 


ROBEY & CO.’S PATENT TRIP EXPANSION GEAR. 


Ge aS . 
% ee eS 
je —— 


= —_ —_— -— 
Some of the advantages secured by the use of this Expansion Gear are 
GREAT ECONOMY IN FUEL. 


PERFECT REGULARITY in RUNNING 
ABSENCE OF FRICTION. 
SIMPLICITY OF CONSTRUCTION. 


co., GLOBE WORKS, LINCOLN. 






























ROBEY & 



















BRASS & COPPER 
ee en : 
& ss 






= 
Th BIRMINGHAM 
SEAMLESS & BRAZED 


TUBES 
FOR BOILERS, CONDENSERS &c. 


Z_” “BRTTERY , BIRMINGHAM.” 























GRESHAM'S PATENT SELF-ACTING 


I Fig. 2, (with 


ution Flanges.) 


WATER 


f 
t 
OVERFLOW 


G 


DELIVERY 
| 
v 





HIGHEST AWARD (SILVER MEDAL), INVENTIONS EXHIBITION 
These Injectors were used on the whole of the Steam Boilers and Portable Engines working the late Edinburgh 


Selected to feed the Boilers of the Glasgow Exhibition, 1888. 


Besides their automatic action, these Injectors have many other advantages, and we recommend them as suitable for 


For Export, besides their greater efficiency combined with simplicity and lower prices, their smaller bulk materially reduces 


CRAYEN IRONWORKS, ORDSAL LANE, MANCHESTER 


Aaunts:—Glasgow, W. LESTER & SON, 11, West Regent Stree 


Upwards of aap eee of GRESHAM’S PATENT INJBOTORS and EJECTORS are now in use. 


(with WP 4b. Unions. 


INJECTOR 


Special and Only Award, EDINBURGH, 1886, for Simplicity and Utility. 
and Liverpool International Exhibitions, and also the Boilers at the Manchester Jubilee Exhibition. : 


universal use on all classes of Steam Boilers. 


the cost of packing and freight as compared with the old patterns. 
Complete Catalogues of all Classes of our Injectors, Water Lifters, &c., free on application. 


RESHAM & CRAVEN, LTD. 


Patentees and Sole Manufacturers, 


OVERFLOW 


Telegraphic Address—BRAKE, MANCHESTER. 
London Office :—A. LOUIS SACRE, 60, — Victoria Street, E.C. 


:-: Birmingham, TANGYES LIMITED. 
Newcastle-on- Tyne, TANGYES LIMITE D, St. Nicholas Buildings. A671la 














Patent age Mill. 


eas 


HINERY 


SYSTEM. 


PARIS, 1889, 


LOUR MILLING MA 


ROBINSON’S ROLLER 
AWARDED “‘GRAND PRIX,” 


THE HIGHEST AWARD. 


THOS+ ROBINSON & SON, LD-+ 


ENGINEERS, ROCHDALE. Fistia 
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GAS, HYDRAULIC, and 


BOILERMAKERS, IRON 
GENERAL yGGOTT & Co., B BIp and BRASS 
— ¢ F aE ee Ee | ag In FOUNDERS, 


oo” SPROLALTY: WELDING “a, 


ENGINEERS AND CONTRACTORS FOR LIGHT STEEL AND JRON-WELDED OR RIVETTED 


=” PIPE LINES 


FOR CONDUIT OF OIL, WATER, GAS, &., IN ALL PARTS OF THE WORLD. 


$$  [|(HT STEEL PIPES MUCH CHEAPER THAN CAST IRON ————=~ 


BY THE USE OF SUCH PIPES A WATER SUPPLY CAN BE PROVIDED FOR MANY TOWNS AT HOME AND ABROAD WHICH 
OTHERWISE !S IMPOSSIBLE, OWING TO THE EXCESSIVE COST OF CAST IRON. 

















ESTABLISHED 1838. 


BEN, GOODFELLOW 


HYDE, NEAR MANCHESTER. 


CONTRACTOR TO HM. AND FORZTIGN GoOvERNMIENTS. 














PATENT 


DRY AIR REFRIGERATOR | 


HIGH-CLASS CORLISS ENGINES 


For Pumping, Blowing, or any Stationary Purposes. 
EITHER TWO OR MULTIPLE CYLINDER COMPOUND. 





Cylinders, &c., Bored, and Valve Facings Planed in their places. 
Wheels, &c., Moulded by Patent Machinery. Fly-wheels, Rope, & Belt Pulleys, &c., Turned to any Size. 


IMPROVED HETALLIC PISTONS AND AIR PUMP BUCKETS, 1200 
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inmsors °° CYCLE 99 amin 


GAS EN GIN EK. 


Highest Award, Society of Arts Trials. 
The Simplest and Most Economical Gas Engine. 


Consumes LESS GAS per Brake H.P. than any other. 
THE BusT BMGIM = FOR BLEOTRIOC LIGHsyT. 


“THE 
BRITISH GAS ENGINE & ENGINEERING CO., LD.. 
ALBION WORKS, MANSFIELD ROAD, GOSPEL OAK, LONDON, N.W. 

ALSO MAKERS OF ATKINSON'S PATENT FEED-WATER HEATERS. 
MANLOVE, ALLIOTT, & COMPANY, LIMITED, 
ENGINEERS, NOTTINGHAM. 


M., A. & Co. are also Makers of :—Hydro-Extractors, Laundry Machinery, Oil Mill Machinery, 
Sugar Machinery, Machinery for Treatment of Town’s Refuse &c. B88ta 














Gold Medals—Melbourne, 1881; Paris, 1878. First-class Medals—Paris, 1885 ; London, 1862. 


vumaianaine IRON & STEEL CO., LD. 


(SHELTON BAR IRON CO.) 


‘cer 


be (ee OF ALL QUALITIES ou 


SHEE} ' 
MS-ANGLes ters auLeR UL iE 


RIVET, CABLE, SHAFTING AND BARMRGN 


STOKE-ON-TRENT, 
STAFFORDSHIRE 
0's ‘NOGNO7 
2.5 NONaAwO 






SHELTON. 








PROCTOR’S PATINT 


MECHANICAL STOKER & Self-Cleaning FIRE BARS 


The first and only inventor « the Radial Shovel, with Tenge and Spring, and this Invention stands 
alone as the only successful Shovel Stoker. 
Resetved | Prize Medal at the Smoke Abatement Bapetties, South Kensin See, tceten 
The International Inventions Exhibition London, and Saltaire Exhibiti 


PROCTOR v. BENNIS. 
Lord Justice Corton says :—"‘ Nothing of the kind has been 
done before.” 


Lord Justice BowEN says:—“ This is really a pioneer in- 


vention.” 
Lord Justice Fry says:—‘‘ It reproduces with great éxacti- 
tude the action of the human arm in placing coal upon 


a fire, and I think therefore that we have a new com- 
bination for a new ebject. and the gist of that combina- 
tion has been taken by the defendant (Bennis).” 


Over 5000 S have been supplied with this 
Stoker. 

Over 300 Stokers now as on the Continent. 

Upwards of 270 testi ial this hine have 


m received, Copies of which Peat be be forwarded on appli- 
cation. 


J. PROCTOR, 


PATENTEE AND MAKER, eae 
Aammerton Street Ironworks, BURNLEY, LANCASHIRE 

















BOILER CLEANER 





STOPE’S 
PATENT 


Or MECHANICAL SWEEPER. 





For prices and particulars apply to the Sole Manufacturers 


STANFORD & CO., 


COLCHESTER. 
Or to Mr. THOMAS WILKINS, C.E., 6, Great St. Helens, London, B.C, 


B688a 








mp THE LARGEST MAKERS OF PULLEYS IN EUROPE —93Q 


SOLE MAKERS OF WELLS’ “UNBREAKABLE” PULLEYS. 
BUSH PULLEYS to fit any size of Shaft, ADJUSTABLE SWIVEL HANGERS, 
PLUMMER BLOCKS, COUPLINGS, and all kinds of MILL GEARING. Designers 
and Makers of Special Labour Saving Tools. 


SOLE AGENTS holding Large Stocks of our Pulleys ready for IMMEDIATE DELIVERY 
J. C. BR. Okes, 39, Queen Victoria Street, LONDON | Hartley, Arnoux, & Fanning, STOKE-ON-TRENT 
& Rows Donald & Sons, Cadogan Street, GLASGOW. | Ra. Lloyd & Co., Steclhouse Lane, 

Tasker, Sons, & Co., New Station Ra, SHEFFIELD, | Barford & Perkins, PETERBOROUGH. 
Cross Brothers, Working Street, CAR Britannia Co., COLCHESTER. 
T. C. Keay, Baltic Street, DUNDE 
Booth Brothers, Upper Stephen Street, DUBLIN. 
J. & W. Kirkham, Lark Street, BOLT 
Saml, Baldwin, Engineer, BUR 
Robert Roger & Co., STOCRTON-ON-TEES. 
R. Varvill & Sons, YORK. — 
T. & J. Taylor, Manchester Street, OLDHAM. 
James Pilling, Mill Furnisher, BA ; 
Richard Ryden, New Water Street, BLACKBURN. | 
W. Clyne & Sons, 8, Hadden Street, 
Frank Ashwell, LEICESTER. 


THE ‘UN BREAKABLE PULLEY CO. 


OGDING STREET, ARDWICK, MANCHESTER. 
TELEGRAMS, “STRENGTH, MANCHESTER.” X1251a 





| James Smeth ‘oun 
pega f Stevenson, Seller Street? 
W. R. Thornton, 11, Hindpool-rd., BARROW In ESs 

| Breymann & Hubener, HAM 
| White, Child, & Co, VIEN NNA. — 

Gio. Viganoni, MILAN. 
| F. Christy, LILLE. 
| Julius ‘Werner, rrindsens Gade No. 8, CHRISTIANIA 
Calvert & Co., Gothenburg, SWEDEN 
| Burn & Co., HOWRAR. iceman 


, WARRINGTON 

















SMITH’S PATENT “CONVERTIBLE” 


SCREW BOSS nmmetitcuz SCREW BUSH 


BELT PULLEYS. 


a yuie practical Self-Fixing Bush —— fits the 
t, and always runs true. Used in her ajo _—— the 
Royal Arsenal, Woolwict, Enfield, Chatham, Ini and 
large Mills and "Factories. ‘jupplied in CAST IRON and WROUGH' 
IRUN 6in. to 20ft. diameter. 


Thousands in Use. Thousands being Solid. 
Specially adapted for Export. 


SOLE MANUFACTURERS, 
SMITH & GRACE, 
Engineers, THRAPSTON. 


Telegraphic Address : ‘‘Grack, THRAPSTON.” 


LONDON ore: 10, WALBROOK, e Cc. 
1 Sizes kept in Stock by 
PFEIL & CO, 145, "st John Street, Clerkenwell, con. 


The United States Patent of this Pulley for Sale. 


The Horseley Company, Ltd. 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE—6, WESTMINSTER CHAMBERS, VICTORIA STREET. 
POLLS PL LLLP LPL SD 


ENGINEERS, IRONFOUNDERS, BRIDGE BUILDERS 
GASHOLDER MAKERS, &e. B172a 


BUSH OPEN 
Sl S 





ALWAYS 
FIT 
ACCURATELY 
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PARIS UNIVERSAL EXHIBITION >» 18s9. 


GOLD MEDAL FOR LUBRICATING OILS 


AWARDED TO 


PRICE’S PATENT CANDLE COMPANY LIMITED 


REGISTERED TRADE MARK. LONDON, LIVERPOOL, and MANCHESTER. REGISTERED FRADE MARE. 
Catalogues, Quotations, Samples, &c., on application to Belmont Works, Battersea, London, S.W. 


oA 


| STEVENSON & Gn 
CO LD Al R PRESHPON. 


= MA‘ H IN , > LONDON OFFICE: 
110, Cannon Street. 


ae Special in24s 


PLANT & MACHINERY 


FOR MAKING 
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(Special) mv34 


IRON & STEEL TUBES & FITTINGS. 














THE BABCOCK & WILCOX CoO., .NEW YORK & GLASGOW, 


Mn WATER-TUBE STEAM BOILER 


A VALUABLE BOOK ON STEAM FREE ON APPLICATION. (Special) 1n30s 


+= = oe vad bce 4 pe Glasgow, Scotland ; 114, Newgate St., London, E.C.; 28, Deansgate, Manchester ; 20, ~~ levard Voltaire, Paris ; 14, Place de Brouckére, Brussels. For 
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rablished. 
Royal 8vo., cloth, wie 26 Plates, 367 pp. £1 16s. 


Egyptian Irrigation. hie 

KS, M.LC. Lies 5 cage on, Beret 
with introduction by Lieut.-Col. cC.M. 
Inspector-General of Irrigation 
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ractical Gold Mining: A 
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Co-author of “ Gold: Its Occurrence and Extraction.” 
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tive Notesand Memoranda. By THOMAS WALTER 
BARBER, Eognon. 
and F. N. Spoy, 125, Strand, London. 
“Hew York : 12, Cortlandt-street. C938 














TO RAILWAY ENGINEERS. 


he Railway Press, Published 


every FRIDAY, price 4d. (and its popular edition, the 
“* Railway Herald”), have a larger circulation several times over 
yt yg railway papers put together; certified sales, 
Publishing Office : 37, Sane, We. buildings, ae 





Sixth Edition, Parts 1. and Ii. 


[ihe Prime Cost and Profit |: 


Deere arce. and ECONOMIC BOOKKEEPER 
—3 & ACCOU NT; also full-sized or7 Books, illus- 

trated with aaa cost of work. The onl has 
been successful. THOMAS BATTERSBY, Pub ic Accountant, 
8, Chatham-buildings, Piccadilly, Manchester P3456 








‘HE ENGINEER” 
PORTFOLIO OF WORKING DRAWINGS. 


> Cinty » umbers of “these Drawings ma\ be had on 
RACING PAPER, price 6d. each :— : 
82.—Stonework of Italian Sluice an 
93.—Bridge over the Commercial 
103.—Marine Engine, s.s. Hudson. Bi 711. 
104.—Do. Sheet No. VIII. 
109.—Buffer Stops. Sheet No. L 
113.—Burntisland Docks, Details. 
115.—Do. Sheet No. III. 


—First-class Carriage, Western 
122. —8-H.P. Thrashing Machine “Sheet Not 
124.—Goods Engine Tender, Lancashire and Yorkshire Riwy 


Oa PLATE PAPE 
Roof over Carlisle Corporation 








rice 6d. each. 
arkets. foi land 2. 
Railway Co. 


E Loco. Co. 

Compound Goods Tank Loco., NE. Rly. Co. No. 1 and 2. 
Compound Loco., L & N. W Rly., “Marchioness of Stafford.” 
HLM. Belted ustrali 


Cruiser, * A ia.” 
iM. First-class Batile-ship, “ Victoria.” 
Do. Do. ya Edinburgh. ‘i 
Do. Do. “ Inflexible.” 
Do. : Do. “ Benbow.” 





Do. Do. “ Collingwood.” 
Triple Expansion Engines, s.s. “Victoria and Domira.” 
Recta a Loco., L. and . W. Rly. Co. 

Bogie Passenger Engi ne, Gi w and S.W. me ‘i No. 1&2 
Express a ngine, Midland Railwa 

Do Do. . Railway Co. 

Do. _ B. & S.C. Railway Co. 
Four-coupled Outside tinder Loco., ok. a me .. ae Railway. 
Compound Passenger noe Co. 
Compound nes, f—~ —t4 and Vausuall ¥ aterworks. 


Four Com led Express Loco., Midland Railway. 
Difterential Pumping Engine, Weston-super-Mare, 
Steam Yacht, “Grace Darling.” 


OFFICE: 163, STRAND, LONDON. 





Hazpers’ Belt and care Pu aie 
P CONES, MAvLeGs aoe. LE ag - 
WHEELS, MORTICE WHEELS, 

ING, COUPL 'LINGS, PEDESTALS, TAKING. 4y- 
Engineers should apply for our reduced rates per cwt. fas 
castings of the above. M33a 





Locomotive Tank Engines always 
in Stock or .—HUDSWELL, CLARKE, and 
Sole makers of Rodger’s patent 
wrought iron pulleys. See illustrated advertisement every 
paint it. N3 


Locomotives, Portable Railway 
WAGONS, SWITCHES, CHILLED WHEELS. 
W. G. BAGNALL, Limited, Castle Engine Works, Stafford. 
See page advertisement, December 13, » page 4l, Telegraphic 
“Ths "Sta Sears. Light Rail a ~ Locomoti and 
ie * D ist ol ya} 
Turntables, Price 10s. 6d. si "Lies: 


Main Sk Belts. — 


Makers of = LARGES EATHER BELT in the World. 
TROUD, GLOUCESTE ERSHIRE. x 
1098a 


See itlustrated advertisement monthly.) 

MPank Locomotives, 4 or 6 wheels 
coupled. Specification and a tert 

line engines.—Apply to R. and W. HAWTHORN, Lis Ligshiz, 


and Co., Limitea, neers, Newcastle-on-Tyn: 
See il d adver . this week, , page Fi 


IRON AND STEEL TUBES. 


JOSH. AIRD, os WORES, GREAT BRIDGE, 
STAFFORDSHiR London Office, 46, Queen Victoria St. 
See inner er advertisennent, alternate weeks. _ (Special) R161 


High Class Machine Tools 
- rate prices. 
Large Variety Always in Stock, 
EDWARD TEGGIN, 
King-street West, Manchester. Bi081 


M:: Walter Bagshaw, re 
PRIORY-CHAMBERS, DUDLEY, INSPECTOR ot 
every description < LAONWUEK. MACH iNERY, &. 
Telegraphic ad 
r. John Price, Ee W ork- 
INGTON, INSPECTOR of RAILS, 
lron and Steel of ev cescripti ion. 
Telegraphic Address ; “ Price, Workington.” C810 








Driving 























By EWING MATHESON, M. Inst. C.E. 


The FIRST PART treats of Public Works 
and Engineering ventures in their inception and 
preliminary arrangement. The conditions en- 
forced by national and local authorities. The 
relations of capitalists, engineers and contractors. 
The various modes in which money is provided. 
Concessions, facilities, monopolies, guarantees, 
loans. The circumstances which determine 
success and profit. Causes of failure. 


“Mr. Marugson’s book is of an unusual and, it mie almost be ssid, novel character 
on foreign works, and young engineers likely to be employed 
perused by promoters of engineering enterprises, and by those 


consulting engineer and capitalist contractor en, 
— should possess. It is equally a work to 
tending to invest therein "— Engineer. 





In the SECOND PART attention is drawn 
to various modes of Contract and purchase ; 
to the circumstances of kind, value, and fitness 
by which the choice of machinery and material 
should be made. Selection of machinery for 
export. Shipment and insurance. In each case 
the particulars are enumerated on which alone 
suitable designs and trustworthy estimates can 


be framed. Approximate prices. 
It is one which every 


me The author has been severely and systematically concise. Every page bears evidence not only of his carefulness 
and taking, but of his ability to pe the difficult task he has undertaken.” — Engineering. 


e strongly recommend the book.” — Builder, 
“The subject is treated in a most satisfactory manner. 


Nothing appears to have been forgotten.— Economist. 


E, & F. N. SPON, 125, Srranp, Lonpon; anp 12, CorTLANDT STREET, NEw YORK, 


ESTABLISHED CRORES, or of FURCHASI 
OUTRIGHT, are ith the under. 
signed, who have & grea reat Le. of such b their books 
British and and Foreign, from £1000 up to £100,000, in every branch 
of the Tink PRitn a references exchanged,— 
WHEATLEY KI RICE, and GOULTY, 62, on 
Victoria-street, London, E.C.; and Al bert-square, Manchester, 

Rz moe 








Eegin neering Firms of Good Re- 
TE, open to. reyes partners, or desirous of sellin, 
ous with the rears ne 

0 —h y numerous clients ? . £* such —WE EATLEY 
KIRK, PRICE, and GOU Geese Vidennene 
London, E. C.5 and p Beta Man ter, _ Rav 








At the me Works, | Brid eton, oun w,on MONDAY, 2°rd 
Doses by AUCTION of pair 
ENGINES, # pa 
ressure lead i ry low-pressure 4lin. diameter, wrought 
ron crank shafts, connecting. -rods and cranks, tly-wheel, 2sft. 
diameter, l4in. face ; pinion, 4jin. + mel first motion ~— 
force pene “_ each engine; indicate 700 to 800-h.p; 








Parliamentary Procedure for 
Railways = s other Public Works. The course of 
Parvare Bris. ited interests. Opposition. The inception 
of new im, English, Colonial, Indian, and Foreign 
public works. Legislative restrictions. 
See Matheson’s Aid-Book advertised above. 


(Joncessions for Public Works in 
Great Britain and abroad. Poveteten, suemepoly. 
ere The Fo eng which need the estigation 
5 ak yg by which 





~ or failure is determined. 
See Matheson's Aid-Book advertised above. 


Public Works. The above points 


elucidated and the liminary particulars ind 
on which designs and estimates must be in regard to 
Railways, Telegraphs, Harbours, and Docks, Landing Piers, 
Bridges. Irrigation and Reclamation. Approximate costs. 





unici pal Works. Waterworks, 
ay a senserke, and Electric Lighting, 
icipal loans and 


unic! 
~~ cohesion The various systems on 
The ew = ean which determine success and profit. Approxi- 
mate cost 
See Matheson's Aid-Book advertised above. 


Mining Enterprise. The Tenure 


of Land. aes hts. Royalties. Poeapesting 
for Minerals. Transport o! . The methods —_s 
and the circumstances which determine success or failure, 

vem, Tis in regard aL, Corprer, Gop, Iron, Leap, 
iver, Tin. 


See Matheson's Aid-Book advertised above. 


ontract and Purchase in the 


Engineering Trades. Different bases of contract as by 
Specification of the , Specitication of the Seller, by 
Sample or otherwise ngineers’ certificates. Trade Marks, 
Modes of Payment as by sums of money, Schedules, or Units 
of conten 

See Matheson's Aid-Book advertised above. 


he Purchase of Steam Engines 


and Machinery. Horse-power elucidated. oo. 
of suitability and valve in regard to Engines, Boil Pumps, 
q Machine Tools, Smithy Tools, an 
Hammers, Cranes, Excavating Plant, rs, and Borin 
Tools. Diving ap tus and pneumatic caissons. Portlan 
cement. lron roofs and buildings. Lighthouses. 

See Matheson's Aid-Book advertised above. 


he Commerce in Coal, Iron, and 

Steel. The uses, choice, and export of Coal and Coke. 

The qualities and varieties of Pig Iron and Rolled Iron. 

Tests for different purposes. Prices and Rules as to Extras. 

Steel as made by modern processes and the qualities suitable 

for various purposes. Malleable Cast lron. Comparative values. 
See Matheson’s Aid-Book advertised above. 


Railway Equipment and Rolling 
Stock. The conditions of suitability and purchase for 
Rails, Chairs, Sleepers, Turntables, Stations, and other fixed 
Locomotives classified according to purpose, 
kind, and power. Carriages and Wagons; the 


James: “Laird, Auctioneer, 19, 


Gordon-street, Glasgow, 20th December, 1889. Cli4s 





Fiagineering Works.—For Sale 
as a going concern, a small compact ENGINEERING 
BUSINESS in a large town in the Midlands. Valuation abont 
£800. Returns, £1600. Rent low, Sale through withdrawal of 
loan capital. Present owner, who has large oer will 
continue as manager, if desired.—Address to EDWARD hy 3ON 

Iron Trades Valuer, Ashby-de- la- Zouch. Clits 


Pestory for Sale, or to Let. j 
foots pase and upwards on canal side and ba 
OW ES, St. Mary's Gate, Der 
“clita. 





road.—Apply, C. 


Per ‘Sale, as a Going Concern, 
a compact ENGINEERING WORKS in the North ot 
England, anufacturing good Patented Specialities. The 
works cover about four acres, comprising large foundry, 
fitting, pattern; smiths’ and joiners’ shops, pattern stores, &c., 
ample yard accommodation, with travelli ing crane and railway 
into wor ks, also water communication, the whole situate in the 
centre of an important mining and manufacturing district, 
An exceptional opportunity for an engineer with capital. 
Principals or their solicitors oulv treated with.—Address, in 
first instance, to 458, Engineer Office, 183, Strand, London 





of A igert climate, and gauge by nich. choice must be 
ed. Approximate prices. 
See Matheson's Aid-Book advertised above. 


> : . 
[The Establishment of Factories 

nd the Transmission of Power. The conditions which 
favour the establishment of manufactories. T nsmission 
of Power by Steam, Water, Compressed Air, Electricity, 
ee. Shafting, Belting, Wire Rope, with their 
respective advantages and drawbacks. Ci4s1 

¢ Matheson's Aid-Book advertised above. 








PATENT LAW PRIMERS. - 


For the use of inventors and others requiring, IN A CONCISE AND INEXPENSIVE FORM, general informa- 
tion upon the more important features of Law and Practice. 


NOW READY, PRICE ONE SHILLING EACH, OR BOUND =~, IN ONE VOLUME, 
PRICE TWO SHILLINGS AND SIXPENC 


Second Edition, enlarged and compris-\ . 
No. 1, Great Britain (‘ty'the iy eget a om, No. 


2, United 


States of America; No. 3, Dominion of Canada (with Map). 


IN PREPARATION—No. 4, FRANCE, BELGIUM, 


anD GERMANY. 


hhh D DD DDD DDD DDD DDS 


HASELTINE, LAKE, & CO., Patenr AGENTS AND 


ConsULTING ENGINEERS 


45, SOUTHAMPTON BUILDINGS, anp 61 & 62, CHANCERY LANE, LONDON, W.C.; 


Also 5, CLtorH Hai Street, HUDDERSFIELD. 


O657a 








Stock:— 


LATHES. 
Double-wheel Lathes. 
as Machines. 


[2 


Hw 


ing Do. 

lotting Do. 
Boring Do. 

16 Drilling Do. 
Do. 

Radial Do. 


and Tapping Mac! om 
Punchi punching Pan 
aydrealte and Steam Hlivettiog Machines. 
Sets Plate nner Rolls. 


ma 
SerwsZ errs sachkies 
qe* 





Many other Machine Price list on application. 
LEE and HUNT, Arkwright right Tool Works, Nottingham. C1016 


Wanted at Once, Second-hand 


AIR-COMPRESSING and BLOWING ENGINES. 


_— be in good condition. —J. HOWARD DALE, 195, Phi 
Thames-street, pet, London, E.C. ___ Polo 





Wanted, at Once, Engine and 


BLOWER combined (Roots to melt 1} to 2 snd HILL, 
hour. — Full ago al to CHAMBERLIN L 
Chuckery Foundry, Walsall. 


Wanted, a Good 15-Ton Steam 


PORTABLE CRANE, 4ft. 8iin. uge.—Full par- 
ticulars, with lowest price, to 1495, Engineer Since, 163, Strand, 
London. C1495 








To be Sold, Men to Clear.— 


Pair of VERTICAL ENG = k— —4 on massive 

girder bed, 12-H.P., with pum; complete ; 
new. 

Blower or Exhauster and Boeing on on bed-plate, 

inlet so outlet about 12in ; engine 3- ; price comp lete £45. 

—— semi-plastic, rolls mt by zft. Gin. long, steel 

shafts and steel] clay prop ; very p machine; @ 


bargain, £145. 

Doubie-acting Hand Press for facing bricks; price 

4-H.P. rtical _ on massive bed, turned 2. wheel, 
panes te. complete 


do. 
Four Founder's Bail or Blacking Mills, each £10. 
a Founder’s Sand or Loam Mills, pans ‘trom 3ft, to 
One Mortar Mill, 7ft. ag by Ward and Company, rolls 
weigh 3 tons the Aly 
Ten ~ omy Mills, pans, on bed- -plates, self-delivering ; 
each. 





pans; << each. 
Two 6ft. pan Mortar Mills, on carriage with shafts ; £52 each. 
Two Mortar Mills, with engine and boiler combined, on 

pans 6ft. dia.; price £135 each. 

One Wroneht Iron chimney, léin. wes 15ft. lon 
Plummer Blocks and Bearings, 5 tons, all a bored and 
laced, c’ ——4 9 1342 

Delivery, F.0.R., GLENDON ENGINE WORKS, Kettering. 


(Tools for Sale.— 


we ng furnace nou — pl for heaviest marine work, includ- 
with Air 
Powerful fal unchfng’ and dren ys 





punch and 
gaps, 33in. "and Ain. 
ving Machine w e UP : toatin peter: — 
One omy te 
One NutFasing Mae His 
CAMPBELLS and HON TER, Dolphin Foundry, Leeds. 





To Tronmasters, Engineers, and 
OTHERS —For SA TRO-HUNGARIAN 
ny ed of a PATENT HO -BLAST FIREBRICK STOVE. 
in the market. Already successfully in use in iron 
sinsiting works in Di ym and a United States, France, 
~Germany. ironworks in Austro- 
Hungary. Jipph t to ivindYbaSk and SAMUELL, So- 
liciters, 1 11, ” Po’ P5056 








Wanted, Second-hand Cornish 


DOLee, wft. by 7ft. 6in., | Galloway tiibes in 
cath Guns must be guaranteed to work at 90 Ib. pressure to the 
square in be of modern make. <> “pe Hi. =a 
and CO., Limited, = Cocoa Works, 


4 Fire Engine aioe 


One of Sevananen s Num ‘erred. —Lowest 
ice for a Captain wM McGAUL, Fi Fire 


ie, Bridgend 


\ ‘ranted. 1 “aaeery hoaill 16-H.P. 


Nominal HORIZONTAL CONDENSING ENGINE, 

with automatic cut-off gear, in g condition. Marshall's 
rio vag — Address, Péi2, Engineer Office, 163, ory 
12 


Wanted. —Lathes for Pulleys, 
from 2ft. to 12ft. diameter. 
LATHES for SHAFTS, from 16ft. to 26ft. long. 
MACHINE for CUTTING MORTICE WHEELS up to 
12ft. diameter. 
TABLE MOULDING MACHINES for WHEELS up to 
8ft. diameter. 
State whether new or second-hand, full description, price, 
and earliest deliveries. 
Apply, by letter only (not seit to Messrs. = 
and REID, Advocates, Aberdeen, 











inding Engines, Splendid Pair, 


A, m ate for Government, oa Tin. by oe, stroke, 
reversi -8 ey eo rt 
cheap.—J. T. TY ‘fittians, ore. 3 h Becmondoe sexcpg 


\ ire Rope 

MACHINERY, in condition, for SALE; nine 
6-Bobbin and one 12-Bobbin Horizontal M: Machines, with acces- 
eee to W. F. DENNIS and CO, ll, mee’ 





and aid 





‘Wanted, New or Second-hand, 


Pulley to tare from Stim, t 


special Turning Lathes, 
12ft. dia.; do. Shafting Lathes, to turn m Bott; Modern 5 
Wheel Cutting Machines to cu and Wheel M 
hittaker or Buckley a end th Taylors) > 


/# 


Engineer Soe, 163, Strand, London. 





Wroug ught Iron Swing Bridge, 
about 80ft. long and 15ft. wide, ne 
of 40ft. wide, with tom Landinel ood ‘and roadway aie Pepa ped a 


ing. The bridge is suitable either for a — or swing 
be is in condition,—Apply, A. aK USS, Con 
wn, Bristol, C613 


a Russell Town, 





Railway Tire 
ND AXLE WORKS, KROTHERHAM.—These well 
known freehold works, where an extensive business was 
formerly carried on for mapy years, are for SALE by 
PRIVATE CONTRACT, or to LET.—For particulars apply 
Messrs. OWEN and DYSON, Rotherham; < to Messrs. 
SAUNDERS, NICHOLSON, and REEDER, Worth-upon- 
Dearne, near Rotherham. if not Sold or Let by the Ist 
February next, the Bessemer Plant, as under, will be for Sale 
by Private Contract, viz :—One pair 3} Tons Converters, with 
centre and two hfting cranes, pumps, and accumulators, aud 
all necessary pipes and vaives. Une pair Blowing Engines and 
two Cupolas, with bydraulic lift. One Horizontal Engine, 
about Ift. 6in. diameter and 3ft. stroke, with boiler, and one 
Scnieie’s Fans, #. Gtameter. C1623 


Phenix | Wheel | 


iver and Road Front es at 


Vauxhall (close to Nine Elms Goods Depdt).—Zxce 
tional FREEHOLD he for WATERSIDE WAK 
HOUSES — npoyhy bs MIs 
unusual ntages to lig and access.—Plans and particu- 
lars of FAREDROTHER, ELLIS, CLARK, and CO, Land 
Agus and Surveyors, 29, Fleet-street, London, KC. 1833 


To be Sold or Let.—The Ditton 


BROOK IRONWORKS, situate close to the Dittou 
Junction Station of the London and North-Western Railway 
and on the river Mersey. The Works —— SIX BLAS’ 
FURNACES with BOILERS, STOVES, BLOWING ENGINES 
and all other necessary appliances for producing 2000 tons of 
pig iron weekly. The works stand on land of about 67 acres in 
extent, part leasehold from the Earl of Derby, and part free 
hold. "dhe land can be divided. There are ainple sidings for 
the conduct of the business, and railway connections with the 
London and North-Western and Cheshire Lines Railways. 
bow land 1s intersected by the Ditton Broox, navigable for flats 

at high water, and there is a wharf on the river 
Sereey with steam cranes for loading and discharging vessels, 
This property, as a site apd cheap carriage of heavy 
materials, has advantages probably superior to any other 
tion on the river Mersey. The direct connection with the 
mdon and North-Western and the Cheshire Lines Railways 
give it communication with all parts of the kingdom, and the 
wharf ome gh facilities for a ver e trade by water. The 
greater produce of the works, when in operation, 
was hematite | pig iron, made from ores arriving by sea, which 
wes — to Sheffield ay other places ol be converted into 
steel and largely to the rsey for shipment or 
— shipbuilding. a + ae Test ey 4 eae profi eg result 
of steel on spot. 
Fomeer r particulars a appliention | reg Mr. HENRY BRUN NER, 
Ditton piston ironworks, 2 Ditton, Lancashi re. 








Waterside Manufacturing Yard 
to LET, upwards of two acres in area, with some 
buildings, 500ft. of quay, and water frontage. Situate imme- 
diately outside the Wer Y Dock at Ipswich (population upwards 
of 60,000), on the river Orwell. Suitable for iron ship “pony 
struction or any trade needing space with water access. Rent 
and 4 S08 bee iow.—Apply to Messrs. GARROD, pda 
and id SO Land i Agents, Ipswich. rt 


———h 


9. -H.P. Crossley Gas Engine, in 


perfect order.—Apply, WAREHOUSE, 64, es ieee, 
Cheapside. 





()}in. Centre Screw- cutting Gap 


LATHE, 12ft. bed, by Batterfield ; only used two months. 
Price £60, —Apply, T. DANKs and CO., Limited. Notenghem. 


1 4- -H. P. ~ Second- hand 


Double 
Cylinder PORTABLE a 








by Clayton and 
Shuttleworth; latest design, no P is em on ang iron 





wheels. Price, £136.—Apply, H. L. rimpton, i000 
9 5- -Horse Power Cater’s Patent 
BOILER, in eget diti all ti and 





for 8A ‘a bargain, to save second 


fittings now ae 
WILLIAMS. ‘South Bermondsey Station 


removal.—J. 
London, 8 i 


- Horse 





Af) - Power Horizontal 
ENGINE, by Rose, Downs, and Thompson, of Hull; 
fitted variable ex lon slides, good good bear OT eel, condition 
as new; for SALE, a bargain.—J. T. LIAMS, = 

Bermondsey Station, London, 8.E. 


bene Foundry Plant of 


every description, New or Second-hand. nee 
Loam Mills, Boxes, &.—EVANS and CO., Cross- 
py Blaekfriars-street, Menchester. - (Special) ‘isse0 


ork Undertaken. — Peter 
HOOKER, Pear ot -road, Landon, 
ENGINEER and’ TkONFOOND R ha’ —s ayo rome. 0. 


t, will 
FACTURE of say >~4 of MACHINERY in L in large onl os small 
quan ntities. 








Printed for the iy neh by Sypwer Warrr, at the Office of 
Groroe Reve of Lig ae and published 








im at Tur omy ce, Toa, 8 he Parish of 
Mary-le-Strand, in the County of Mi iddiowx. on Friar 
Decemser 20, 1880, 























